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Abstract
This study examines the impact of risk premium factors on cap rates within Sweden's largest office 

markets. The research questions address the significance of various micro- and macroeconomic 

variables on cap rates, as well as the extent of this impact and how it varies across different locations. 

The study employed a quantitative approach, specifically regression analyses, to examine three different 

localizations from the years 2003 to 2022. The dataset used included information from JLL and large 

institutions. The study found that the top three optimized models could explain 80-90% of the 

fluctuations in office cap rates in the CBD of Stockholm, Gothenburg, and Malmö. To sum up, the 10-

year treasury bill and the spread between Baa and Aaa corporate bond yields are the main variables that 

have the largest impact on cap rates across all locations. The 10-year treasury bill serves as a proxy for 

the risk-free rate. Nonetheless, the risk-free rate had a relatively lower impact in Malmö compared to 

Stockholm and Gothenburg's CBD.  
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Sammanfattning
Denna studie undersöker effekterna av riskpremiefaktorer på cap rates för Sveriges största 

kontorsmarknader. Forskningsfrågorna behandlar betydelsen av olika mikro- och makroekonomiska 

variabler på cap rates, samt omfattningen av påverkan och hur den varierar mellan olika städer. Studien 

använde ett kvantitativt förhållningssätt, specifikt regressionsanalyser, för att undersöka tre olika 

områden från åren 2003 till 2022. Datamängden som användes innehöll information från JLL och stora 

institutioner. Studien fann att de tre mest optimerade modellerna kunde förklara 80-90% av 

fluktuationerna i cap rate för kontorsmarknaden i Stockholm, Göteborg och Malmö CBD. 
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1 Introduction 
The Covid-19 pandemic and the war in Ukraine, are two events close to each other in time that few 

people could have predicted would happen. The two crises have affected large parts of the world and in 

addition to the big impact on the suffering and the lives of the affected people, the events have meant 

extreme economic actions that, in addition to the world, affected Sweden and the Swedish real estate 

market. In 2022, Sweden had an annual GDP growth of 2.6% and an annual inflation rate of 7.2% (IMF 

2022). The high inflation led to a change in monetary policy where the policy rate, which has been in a 

negative trend for over a decade, began to increase (Riksbank 2023a). The change in the policy rate 

came from already negative levels, a consequence of the low demand during Covid-19 and a tool for the 

central bank to keep up the economy (Blanchard et al. 2021). The low levels of the policy rate in 2019 

created a situation where it was easy for companies and consumers to borrow money and the liquidity 

was high in the bond market, compared to the end of 2022 when the bond market was more or less 

closed for all, except for the strongest borrowers (Catella Property 2022). At the same time as the 

monetary policy easing in 2019, the price of several assets increased, including real estate (Catella 

Property 2022). The volume in the transaction market increased from 2018 to 2021 where the highest 

activity in the transaction market was seen in 2021, with a volume of SEK 224,1 billion (Catella Property 

2023a). Several of Sweden's real estate companies have over time built up their capital structure with 

more bonds than regular bank loans as it has been more profitable. STIBOR 3-month rate is predicted 

to be above 3%, compared to 0.1% at the beginning of 2022 (Catella Property 2022). In 2022, there was 

a shift in the monetary policy, liquidity in the credit market decreased, real estate prices fell, and the 

capitalization rate (cap rate) started to increase (Riksbank 2023a; Catella Property 2023b). 

The cap rate is a key figure that is often used in the real estate industry. The key figure can be described 

using Gordon's formula as the risk-free interest rate plus a risk premium minus the growth rate (Clayton 

and Glass 2009). However, Gordon's formula does not fully include the complexity of a property and its 

various risk variables. There is a general ambiguity about which variables should be included in the cap 

rate, especially in the risk premium component, and how much impact these variables have on the cap 

rate (Jackson and Orr 2011; Clayton and Glass 2009; Baum and Crosby 2008; Crosby et al. 2016), which 

is why the subject is important to study. This study will fill the gap from previous studies in the field by 

examining how different variables affect cap rates in the major real estate markets of Sweden. The 

paper's major contribution is to get a better understanding of the cap rate and its risk premium, what 

variables affect them and if so, how much. The study was possible by collecting data through a variety 

of sources. The included macroeconomic variables were collected from the Riksbank, Statistics Sweden 

(SCB), and Moody´s. The microeconomic variables were provided by JLL, including the cap rate data. 

The change in the rent was calculated individually and the quantitative data was studied quarterly from 

the beginning of 2003 to the end of 2022.   

The first chapter of the report provides a background to the cap rate and its history, the report's purpose, 

research questions, research gap, and limitations. In the second chapter, a literature review of previous 

studies in the field is investigated. Different categories and variables within the cap rate are investigated 

and divided into macro- and microeconomic variables. For each variable, a hypothesis is added about 

its impact on the cap rate. The hypotheses are then summarized at the end of the chapter. The third 

chapter contains theoretical frameworks to get a better understanding of the content of the report. Here 

various real estate pricing models are mentioned, which lead to the components of the cap rate, but also 

how monetary policy, Taylor rule and leverage, bonds, and interest rates have an impact on the cap rate 

according to the theory. The research method is mentioned in chapter four and what type of data was 

used in the report. Chapter five summarises the data of the report. First, a visualization of the different 

variables is presented, then the correlation between the different variables is shown in a matrix, and the 

assumptions from various tests to check if the data used is reliable. In chapter six, analysis and results 

are presented for the different regression models. The chapter ends with back-testing of these models. 
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In chapter seven, a discussion is held about the result and the report ends in chapter eight with a 

conclusion of the report's findings. 

 

1.1 Background 
With data extending back in time to 1979, Clayton and Glass (2009) saw that the cap rate and real estate 

investment market are cyclical in nature. They also found that the cap rate was depending on 

macroeconomic events and fluctuations in the capital market, expectations about the growth rate and the 

relationship between supply and demand in the local market. These changes affect investors' perception 

of risk and their return requirements for real estate as an asset class. To gain a better understanding of 

the cap rate, movements in the cap rate were examined during periods around historical recessions as 

designated by the National Bureau of Economic Research (NBER). Where NBER (2021) definition of 

a recession is as follows, "A recession is a significant decline in economic activity that is spread 

throughout the economy, lasts more than a few months, and is typically visible in real GDP growth, real 

personal income, employment (non-farm payrolls), industrial production, and wholesale and retail 

sales." 

In 1980, the recession lasted 6 months and in 1981-1982, the recession lasted 12 months (NBER 2021). 

The main reason for the events was the Federal Reserve's (FED) tightening of monetary policy to fight 

the high inflation. Because of commercial real estate's protection against inflation, investors turned to 

this asset class, which, along with favourable tax variables, contributed to a decline in the cap rate 

(Clayton and Glass 2009). 

In the early 1990s, the recession lasted eight months (NBER 2021). Clayton and Glass (2009) attribute 

the event to several factors that together contributed to an impact. These factors included a collapse in 

the stock market, war, and high oil prices. The recession contributed to high unemployment, a negative 

government budget balance, and difficulties in borrowing and refinancing loans, which reduced the 

demand for commercial real estate. The low demand together with the lower credibility among investors 

towards the real estate market contributed to lower liquidity, a 20-30% decline in property values and 

an increased cap rate. The period ended around 1992-1993 when money began to flow in from various 

funds, the newly developed Real Estate Investment Trust (REIT) industry and the Commercial 

Mortgage-Backed Security (CMBS) funding source. 

After a period of economic expansion came a recession in 2001 that lasted 8 months (NBER 2021). 

Contributing factors included the tech bubble bursting, the 9/11 attack and accounting scandals. 

However, this period had a relatively mild impact on the cap rate compared to previous periods. 

Liquidity was high, and money flowed from a volatile stock and bond market to the real estate market 

(Conner and Liang 2005). The FED cut policy rates, long and short-term interest rates were low, more 

easy access to capital, and CMBS increased in popularity. Notable was the rapid decline in the cap rate 

after the recession to which CMBS contributed (Clayton and Glass 2009). 

At the end of 2007, a recession started that lasted 18 months (NBER 2021). According to Clayton and 

Glass (2009), the main contributing factor for this event was the collapse of the housing market and the 

sub-prime mortgage crisis that led to the failure of banks around the world. The event caused economic 

problems in many countries, including Sweden and the Swedish real estate market. The credit market 

was difficult to access, and liquidity was low. Unlike previous periods, rising cap rates and declining 

GDP were reflected more quickly in property valuations, leading to more volatile and rising cap rates. 
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1.2 Purpose 
The purpose of the study is to get a better understanding of the cap rate for the office market, how it is 

affected by different micro- and macroeconomic variables across different locations in Sweden between 

the years 2003-2022.  

 

1.3 Research questions 
To get a better understanding of the cap rate in various office markets in Sweden, this research paper 

aims to answer the following research questions: 

1. Do the different micro- and macroeconomic variables have an impact on the cap rate? 

2. If yes, how large is the impact and how does it differ between the different locations? 

 

1.4 Research gap 
Previous studies on a similar subject can be divided into three approaches. The first concerns previous 

studies that examined the various components such as the risk-free rate, the risk premium and the growth 

rate within the cap rate and its impact. The second approach makes an in-depth study of the risk 

premium, its various variables and the impact on cap rate in other countries outside Sweden such as the 

UK and the US (e.g. Crosby et al. 2016; Nichols and Elliehausen 2012). The third way examines the 

risk premium, its various variables, and the impact on cap rate within Sweden with a focus on the office 

market in Stockholm (Saxton 2022). 

The gap and what previous studies have missed that this report will contribute with is how the various 

factors, including the variables within the risk premium, affect cap rates across different locations within 

Sweden between the years 2003-2022. Cap rate is widely used in the real estate industry and is an 

important key figure for various actors such as investors, financial advisors, property owners, politicians 

and more. 

 

1.5 Limitations 
The research in this paper is limited to the office market segment in the three largest CBD areas in 

Sweden, Stockholm CBD, Gothenburg CBD and Malmö CBD. The gathered data ranges from the first 

quarter of 2003 to the fourth quarter of 2022, which is also a limitation. Further, the independent macro- 

and microeconomic variables have been chosen by studying previous research papers and might not 

cover all variables influencing office cap rates in Sweden. In addition, the data gathered for the 

macroeconomic variables reflect national level data, the reasons for this are that it simplifies the study 

and provides the basis for a better comparison between the CBD locations.   
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2 Literature review 
 

2.1 Categories of variables in cap rate 
Several similar studies have chosen to divide the variables into separate groups of categories. In the 

study by Crosby et al. (2016), the categories were macro (market) and micro (property specific). 

Between the two categories, there was a scale for the influence of the variables and their association to 

the risk type. The types of risk were systematic risks and asset-specific risks. The third category included 

transaction characteristics. Saxton (2022) divided the variables into the categories of macro level, micro 

level, and a combination of the two. The study also added new categories of cap rate. The new categories 

were money supply and foreign investment. Similarly, Nichols and Elliehausen (2012) divided the 

variables into five categories. These categories were macroeconomic variables, local market 

fundamentals, financing, geographical location, and property characteristics. 

In this literature review, we will, like the previous studies on the subject, divide the variables into 

different categories to get a better overview. The two categories are macroeconomic variables and 

microeconomic variables. 

 

2.1.1 Macroeconomic variables 

Due to property values and their impact from macroeconomic events such as the financial crisis and 

recessions, Chervachidze and Wheaton (2011) examined the cap rate for 30 metropolitan areas. Using 

panel models, they found that the change in cap rate was affected to a small degree by the microeconomic 

variables, such as the local rent, but that the macroeconomic factors played a bigger role, affecting the 

cap rate. This chapter will therefore investigate previous literature about the category of macroeconomic 

variables and their impact on the cap rate.   

 

Risk-free rate 

In a study by Sivitanides et al. (2001), yield determinants in 14 US metropolitan markets were studied. 

The different real estate sectors that were addressed in the report were industrial, office, retail, and 

residential. The results showed that the risk-free rate, reflected in the 10-year Treasury rate, has a 

statistically significant positive influence on the yield. This means that an increase in the risk-free rate 

results in an increase in the cap rate. More specifically, the study showed that an increase of 100 basis 

points in the risk-free rate would lead to a 25 basis points increase in the cap rate. Saxton (2022) as well 

as Oikarinen and Falkenbach (2017), also found that risk-free rates affect the office cap rates for the 

CBDs of Nordic capitals Stockholm and Helsinki positively. The results from these two studies showed 

an increase in the cap rates ranging from 10 to 28 basis points and 0 to 37 basis points respectively when 

the risk-free rate was raised by 100 basis points. 

 

Hypothesis 1: Risk-free rate will have a positive impact on the yield. 
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Inflation 

Sivitanides et al. (2001), also studied the influence of inflation on cap rates. They chose to examine the 

expected inflation, in which they found that lagged CPI inflation worked better as a proxy than the 

spread between long-term and short-term Treasury yield. In this study, the variable had a significant 

effect on the cap rate. A 100 basis points increase in the expected inflation resulted in a decrease of 46 

basis points for the office segment. Peng (2013) on the other hand found that inflation, also measured as 

the Treasury yield term spread, had a positive effect of approximately 27 basis points for office, 

significant at the 1% level. Peng (2013) argues that there is a common perception that office investors 

require higher returns when inflation is expected to be high. The study by Peng (2013) was based on 

data from the 1980s until 2012, covering different business cycles on the US market. It should however 

also be mentioned that real estate has been proven to work as a hedge against inflation, meaning that it 

performs well in high inflation market conditions. This would suggest that inflation has a negative 

impact on the cap rate (Hoesli 1994). 

 

Hypothesis 2: Inflation will have a negative impact on the yield. 

 

GDP 

The study by Peng (2013) also studied the influence of GDP growth on cap rates. The result showed that 

the cap rates of office declined by 16 basis points when the GDP growth was increased by 100 basis 

points. It should however be stated that the result was not statistically significant at the 10% level. 

Oikarinen and Falkenbach (2017) aimed to study the influence of foreign investors capital flows on local 

cap rates for offices in Helsinki CBD. The study was performed using data from 1990 to 2015. As 

opposed to Peng (2013), Oikarinen and Falkenbach (2017) could with their two most advanced models 

show that an increase in GDP growth of 100 basis points leads to an 18 to 27 basis points increase of 

the cap rate. Additionally, this result was statistically significant at the 1% level.  

 

Hypothesis 3: GDP will have a positive impact on the yield. 

 

Exchange rates  

The effects of exchange rate on real estate cap rates are less studied. McAllister and Nanda (2016) did 

however aim to research this topic and found a statistically significant relationship between exchange 

rate stability, measured as a currency pairs fluctuations, and cap rates. The exchange rate stability had a 

small negative influence of only 2 basis points.  

 

Hypothesis 4: Exchange rates will have a neutral impact on the yield. 

 

Unemployment rate 

The relationship between unemployment and cap rates is like exchange rates a less studied field. Larriva 

and Linneman (2022) however studied determinants of the real estate cap rates on the US market, where 

one factor was unemployment. They found that unemployment has a minor influence on the cap rates. 

An increase of 100 basis points in the unemployment resulted in a one to three basis point increase in 
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the cap rate, making it a positive relationship. Akinsomi et al. (2018) found that the unemployment rate 

had the highest explanatory power and the largest coefficient in absolute numbers when they studied the 

influence of GDP, unemployment, inflation, interest rates, vacancy, operating expenses and gross 

lettable area in the cap rates of office, retail and industrial properties. It is however important to keep in 

mind that this study was based on the South African market, where the average unemployment rate was 

24% ten years prior to the study. 

 

Hypothesis 5: The unemployment rate will have a neutral impact on the yield. 

 

Monetary aggregate (M3) 

According to the Riksbank (2023b), M3 is the sum of banknotes in circulation, deposits from the 

Swedish public redeemable at notice of up to three months or with a maturity of up to two years, money 

market fund shares, repos, and debt securities with a maturity of up to 2 years. Saxton (2022) found in 

his study that an increase in the Swedish money supply has a negative effect on office cap rates in 

Stockholm CBD. The compression of the cap rate was between 21 and 30 basis points per 1% increase 

in the Swedish money supply. 

 

Hypothesis 6: Monetary aggregate (M3) will have a negative impact on the yield. 

 

Corporate bonds    

In the regression study by Nichols and Elliehausen (2012), Aaa corporate bond yield and market risk 

premium were the two most significant explanatory variables, where the market risk premium was 

defined as the spread between Aaa and Baa corporate bond rates. They were both significant at the 5% 

level and had a positive influence on the cap rate of 149 and 29 basis points respectively when the 

regression ran macroeconomic variables separately. When all variables were included in the regression 

the influence was 137 and 19 basis points respectively. Chuangdumrongsomsuk and Fuerst (2016) also 

found that the corporate bond spread had a significant positive impact on office cap rates. Peng (2013) 

found that the credit spread (spread between Aaa and Baa corporate bond rates) had a positive impact 

on the cap rate, it is however important to highlight that the variable was not significant.  

 

Hypothesis 7: The Aaa corporate bonds will have a positive impact on the 

yield. 

 

Hypothesis 8: The spread between Baa and Aaa corporate bonds will have 

a positive impact on the yield. 

 

Location  

Sivitanides et al. (2001) used an average annual cap rate that was value-based for 14 metropolitan areas. 

They analysed four types of properties with data ranging from 10 to 16 years back in time, depending 

on the property type. The conclusion was that there was a significant difference in cap rate between the 

different markets and the location of the properties. The magnitude of the localization impact ranged 
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from zero to about 400 basis points because of the risk. However, the study did not include what 

determines the risk of the location. Unbehaun and Forest (2018) investigated, among other things, the 

effect of location on the risk premium in cap rate. They studied the five largest office markets in 

Germany between 2005-2015 and the CBD areas compared to non-CBD areas. Through a regression 

analysis, the location was statistically significant at the 1% level and was a key determinant of the risk 

premium in the cap rate. The argument for the lower cap rate in the CBD areas versus the non-CBD 

areas was the expectations of a higher growth rate, lower depreciation from obsolescence and higher 

liquidity, resulting in lower risk. The higher liquidity in the market for bigger metropolitan areas is also 

something that Nichols and Elliehausen (2012) mentioned in their report, having an impact on the risk 

premium. Several other studies have researched about regions or sub-markets within metropolitan areas 

and how the cap rate differ depending on the different locations (Hartzell, Hekman and Miles 1986; 

Saderion et al. 1994; Grissom et al. 1987).         

 

Hypothesis 9: Different locations will have an impact on the yield. 

 

2.1.2 Microeconomic variables 

Sivitanidou and Sivitanides (1999) studied the general cap rate at the market level for the years 1985-

1995 in the US. They surveyed 17 markets for real estate in the office segment. What they found was 

that both macro- and microeconomic variables had an impact on cap rate but that variables for the 

microeconomic variables were greater. This chapter will therefore investigate previous literature about 

the category of microeconomic variables and their impact on the cap rate.   

 

Rental income  

D’Argensio and Laurin (2009) studied factors affecting office cap rates in 52 countries between 2000 

and 2006. One of the factors they studied was real rental growth, which they converted to logarithms in 

the regressions to get a better fit. However, the result from the regressions showed that this factor did 

not have a consistent or high enough explanatory power. Duca and Ling (2020) aimed to study the 

drivers of both short- and long-run fluctuations in office and residential cap rates from 1996 to 2016 in 

the US market. The researchers found that, for long-run fluctuations expected rental growth had a 

significant negative impact of cap rates. In the short run there is however not a statistically significant 

relationship. Nichols and Elliehausen (2012) found in their study that market real rents, measured as the 

amount of rent per square meter and year, had a small but statistically significant negative impact on cap 

rates at the 5% level. They also found a significant relationship between the three-quarter lagged rent 

growth and cap rates at the 5% level. The impact was a decrease of 2 and 17 basis points respectively 

per 100 basis point increase in the variable.    

 

Hypothesis 10: Rent growth will have a negative impact on the yield. 

 

Vacancy  

Similar to the rent level, D’Argensio and Laurin (2009) could not find that vacancy rate had a significant 

impact in the office cap rates. McDonald (2015) who studied office cap rates for 37 metropolitan areas, 

did however find that vacancy rates and recent changes in vacancy rates had a large influence in cap 

rates. The model with the highest explanatory power showed that an increase of 100 basis points in the 

vacancy rate led to an increase in cap rate with 18 basis points. The variable describing the one-year 



 

8 

 

change in vacancy rate had a positive impact of 24 basis points in the cap rate. Studies by Alain et al. 

(2018) and Saxton (2022) also found that vacancy rates have a positive relationship to cap rates.   

 

Hypothesis 11: Vacancy rate will have a positive impact on the yield. 

 

2.2 Summary of hypotheses 
From the studied literature, hypotheses for each of the independent variables impact on the dependent 

variable have been constructed. The hypotheses do not cover the location or the magnitude of the 

impact, rather if the impact is positive, negative or neutral. In Table 1 below, the hypotheses are 

presented.  

 

Table 1. Hypotheses for independent variables impact. 

Variables Influence on cap rate 

Macroeconomic variables   

Risk-free rate (10-year treasury bill) Positive 

Inflation Negative 

GDP Positive 

Exchange rate Neutral 

Unemployment rate Neutral 

Monetary aggregate (M3)  Negative 

Aaa corporate bond yield Positive  

Spread, Baa - Aaa corporate bonds Positive 

  

Microeconomic variables  

Rent growth Negative 

Vacancy rate Positive 

Note: This table presents a summary of the hypothesized influence on cap rate from 

the studied micro- and macroeconomic variables.  
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3 Theoretical frameworks 
 

3.1 The real estate pricing models  
In this part, different real estate pricing models will be presented and how they together can add up to 

get a better understanding of the different components in the cap rate formula. 

 

3.1.1 Capitalization rate 

Capitalization rate or the abbreviation, cap rate, is according to Clayton and Glass (2009) a way of 

accounting for a property's expected income in the first year to its price. The definition for cap rate is 

the share of the first year's net operating income (NOI) against the current market value (MV), 

 

𝐶𝑎𝑝 𝑟𝑎𝑡𝑒 =  
𝑁𝑂𝐼1

𝑀𝑉
      (1) 

 

3.1.2 Direct capitalization method 

A well-used method for commercial real estate valuation is the direct capitalization method. By using 

cap rate and Equation 1, the market value can be obtained, 

 

𝑀𝑉 =  
𝑁𝑂𝐼1

𝐶𝑎𝑝 𝑟𝑎𝑡𝑒
      (2) 

 

3.1.3 Discounted cash flow method 

Discounted cash flow (DCF) analysis is another common method of valuing commercial properties. The 

market value (MV) is obtained by discounting the expected cash flows (CF) that the property generates 

along with the expected net sale (REV) for the time the property is held (T), with the required rate of 

return (r). 

 

𝑀𝑉 =  
𝐶𝐹1

(1+𝑟)
+  

𝐶𝐹2

(1+𝑟)2 + . . + 
𝐶𝐹𝑇 + 𝑅𝐸𝑉𝑇

(1+𝑟)𝑇      (3) 

 

3.1.4 Gordon’s growth model 

To understand which components the cap rate consists of, Equation 3 can be simplified by several 

assumptions, for example, that cash flows grow at a constant rate (g) and that the property is kept in 

perpetuity, that is, T goes towards infinity. Commonly referred to as Gordon's growth model or dividend 

discount model (Gordon 1959). Equation 2 can then be rewritten to, 

 

𝑀𝑉 =  
𝐶𝐹1

(1+𝑟)
+  

𝐶𝐹1(1+𝑔)

(1+𝑟)2 +  
𝐶𝐹1(1+𝑔)2

(1+𝑟)3 + . . =  𝐶𝐹1 [
1

(1+𝑟)
+ 

(1+𝑔)

(1+𝑟)2 +  
(1+𝑔)2

(1+𝑟)3 + . . ] =  
𝐶𝐹1

(𝑟−𝑔)
  (4) 
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With Equation 2 and 4, the relationship approximately holds. That cap rate consists of the required rate 

of return (r) less the growth of the property's cash flow (g) 

 

𝐶𝑎𝑝 𝑟𝑎𝑡𝑒 = 𝑟 − 𝑔      (5) 

 

3.1.5 Components of the capitalization rate  

If Equation 5 is further broken down according to Clayton and Glass (2009), using the earlier work of 

Fisher (1930), the now recognizable formula for cap rate can be accounted for as the nominal risk-free 

interest rate (𝑟𝑅𝐹) plus a risk premium (RP) minus nominal growth rate (g), 

 

𝐶𝑎𝑝 𝑟𝑎𝑡𝑒 = (𝑟𝑅𝐹 + 𝑅𝑃) − 𝑔     (6) 

 

Some texts also include depreciation (d) in the formula as it is an important component in the real estate 

industry. These different components of the cap rate are influenced by different markets. 𝑟𝑅𝐹 is 

influenced by the capital market, RP is influenced by the risk from the real estate market and the specific 

asset, g and d belong to the risk of the specific asset at the micro level (Jackson and Orr 2011; Clayton 

and Glass 2009; Baum et al. 2021; Crosby et al. 2016).       

 

3.2 Monetary policy 
The Swedish central bank, the Riksbank, has several goals that they are trying to meet. The targets 

concern, for example, a certain level of GDP and inflation rates. If the targets are not met, the Riksbank 

can use various tools to achieve these, so-called monetary policies. Some of the tools that can be used 

are policy rate adjustments and money supply (CFI 2022). By lowering the policy rate, the theory is that 

aggregate demand should increase and vice versa. Similarly, if the money supply increases, so-called 

quantitative easing (QE), aggregate demand should increase in theory and vice versa. In the reverse case 

when the money supply decreases, it is called quantitative tightening (QT) (Blanchard et al. 2021).     

According to CFI (2022), these tools do not affect, for example, inflation directly, but indirectly through 

different but interconnected transmission channels. These channels can be divided into (1) market rates, 

(2) expectations, (3) asset prices and (4) exchange rates. 

First, the market rates or bank lending rates and bond yields will change because of changed monetary 

policy. The change in market rates affects the cost of borrowing money for individuals and companies, 

which affects their demand for goods and services. Secondly, changes in monetary policy affect the 

discount rate that several actors in the economic industry use to calculate the present value of various 

assets. Expectations of the number of loans that will take place in the future will also change with 

changes in monetary policy. Thirdly, due to the changed discount rate, the price of assets will change. 

The change of asset prices has an impact on the so-called wealth effect that affects how much people 

will spend on consumption. Fourthly, if the policy rate changes, the attractiveness of foreign investment 

in the country also changes. The change in attractiveness affects the demand for the country's domestic 

currency and its value relative to other countries’ currencies. Movements in the exchange rate affect the 

country's export and import price, which affects inflation in the country. 
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3.3 Taylor rule 
Taylor (1993) studied monetary policy and proposed a rule for adjusting the Federal Reserve’s fund rate. 

The rule assumes that central banks use their measures of monetary policy by adjusting the policy rates 

as a result of deviations in inflation and GDP. Equation 7 working as a basis for the suggested rule, 

indicates that the policy rate (r) should be raised if the inflation over the prior four quarters (p) exceeds 

two percent or when the deviation of real GDP from the targeted real GDP (y) exceeds zero percent. The 

same equation also indicates that the equilibrium real policy rate is two percent or a nominal policy rate 

of four percent, meaning that both real GDP and inflation meet their targets.  

 

𝑟 = 𝑝 + 0.5𝑦 + 0.5(𝑝 − 2) + 2    (7) 

 

Taylor (1993) also studied how this model tracked the actual policy rate path in the years 1987 until 

1992, including the recession in the early 1990s. It was shown that the fit was exceedingly well.  

 

3.4 Financial leverage and financing costs 
Financial leverage, in other words taking on loan to supplement the equity part of financing a real estate 

acquisition, is a common practise in the real estate industry. It is a measure of increasing potential return 

when the target return is greater than the cost of debt, although it also increases the investment risk 

(Tyrrell and Bostwick 2005). In times of financial crisis, however, the possibility to get financial debt 

for real estate investments at acceptable terms might become much more difficult, as seen for example, 

during the period 2007-2009. In the event of this crisis, acquisition financing through bond issuance 

became more popular, a financing alternative usually connected with higher interest rates (Nordanö 

2011). Increasing interest costs reduces cash flow and interest coverage ratios, possibly creating liquidity 

problems (Nordanö 2022). This shows why interest rates, connected to policy rates, bond yields, and 

mortgage lending rates, are relevant for the real estate investment industry.   

Yield gap is the difference between interest rates and property yields. This gap has since the financial 

crisis in 2007-2009 been wide, making real estate an attractive asset to invest in. As the financing costs 

has increased in the latest two years, the gap has tightened. This factor also proves the relevance of 

studying interest rates in the real estate industry (Nordanö 2022). 
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4 Research method 
 

4.1 Quantitative data 
For each of the independent variables, one data point was used per quarter, from the first quarter of 2003 

until the last quarter of 2022. The studied variables were categorized into macroeconomic variables and 

microeconomic variables. Included macroeconomic variables were inflation, GDP, exchange rate with 

the KIX index as a proxy, unemployment rate, monetary aggregate (M3), Aaa corporate bond yield, the 

spread between Baa and Aaa corporate bonds. The data for these variables were provided and collected 

from the Riksbank, Statistics Sweden (SCB), and Moody´s, see Appendix 4. Since these sources of data 

are governmental or highly respected corporations in the financial sector, the data could be considered 

high-quality data.  

Included microeconomic variables were rent growth, and vacancy rate. For rent growth and vacancy 

rate, one data point was collected for each quarter and location. This was also true for the dependent 

variable yield. The studied locations were Stockholm CBD, Gothenburg CBD and Malmö CBD, the 

three largest central business districts in Sweden, see Appendix 1-3. Rent growth was calculated as the 

percentage change in market rent level over four quarters. The data for rent level, vacancy rate and yield 

market estimates were provided by JLL, a Fortune 500 company that in the last seven years has been 

named as one of Fortune’s World’s most admired companies.  

The quantitative data were analyzed, by using the software Excel, from the first quarter of 2003 to the 

fourth quarter of 2022 to study the relationships over different business cycles, but also as a measure to 

avoid potential biases that could come up if a shorter timeframe was studied. The studied timeframe 

consists of 80 quarters. With three different locations, the total number of studied yield levels was 240.  
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Table 2. Descriptive statistics. 

Variable   Observations Mean (%) SD (%) Min (%) Max (%) 

Cap rate, Stockholm CBD  80 4.49 0.99 3.00 6.50 

Cap rate, Gothenburg CBD  80 4.92 0.88 3.50 6.75 

Cap rate, Malmö CBD  80 5.14 0.74 4.00 6.50 

       

Macroeconomic variables      

Risk-free rate (10-year treasury bill) 80 2.14 1.57 -0.16 4.89 

Inflation  80 1.58 2.01 -1.43 11.57 

GDP  80 2.21 2.99 -7.46 10.31 

Exchange rate  80 0.21 5.23 -9.22 15.04 

Unemployment rate  80 7.60 1.02 5.60 9.90 

Monetary aggregate (M3) 80 16.91 49.03 -54.82 239.48 

Aaa corporate bond yield 80 4.41 1.02 2.23 6.00 

Spread, Baa - Aaa corporate bonds 80 1.04 0.42 0.60 3.02 

       

Microeconomic variables      

Rent growth, Stockholm CBD 80 3.70 7.49 -16.67 25.00 

Vacancy, Stockholm CBD  80 6.14 3.56 1.79 14.36 

Rent growth, Gothenburg CBD 80 3.43 4.26 -6.52 14.29 

Vacancy, Gothenburg CBD  80 6.44 3.45 2.45 14.30 

Rent growth, Malmö CBD  80 2.89 5.11 -4.76 15.38 

Vacancy, Malmö CBD   80 7.08 2.21 3.80 12.30 

Note: This table presents the descriptive statistics from the data used in this study. The data has 

been obtained from JLL, The Riksbank, Statistics Sweden, and Moody’s. 

 

4.2 Method 
This study was performed using quantitative methodology. The study builds on hypotheses on how 

different variables affect the market yield for different locations in Sweden’s office market, these have 

been obtained by studying previous literature. To test whether these were valid, statistical hypothesis 

testing was conducted through a quantitative method which makes the approach of the study deductive 

(Saunders et al. 2019).  

 

4.3 Quantitative method 
The chosen quantitative method for this study was similar to the one used by Saxton (2022) and 

Oikarinen and Falkenbach (2017). An advantage of analyzing the data statistically with already proven 

methods is that it is trustworthy. It can also provide results that explain phenomena in comparable 

circumstances, such as real estate markets in other countries or sectors in this case (Libarkin and 

Kurdziel 2002). The method used was a regression analysis, which is a statistical method to show the 

impact of changing the value of one or multiple variables (independent variables) on another variable 

(dependent variable). It is common for economic theories to be based on different variables relationship 

of cause-and-effect, such as if one variable increases by one unit then another variable will change by a 

certain number of units (Studenmund 2014). The multivariate linear regression model in Equation 7 was 

therefore useful to interpret such relationships when there was more than one independent variable to 

be analyzed. 
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𝑌𝑖 =  𝛽0 + 𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + ⋯ + 𝛽𝐾𝑋𝐾𝑖 + ∈𝑖    (7) 

 

Where β0 is the intercept or constant, which suggests a value for the dependent variable (Yi) when all the 

independent variables (X) are equal to zero. β1 is the slope coefficient, which suggests the amount of 

change for Yi when X1 increases by one unit. The notation i represents the ith observation and takes 

values from 1 to N, where N is the total number of observations. ε is the stochastic element or error term, 

which must be included since we could not be sure that the relationship between the dependent and 

independent variables were linear. Part of the movements in the dependent variable must be considered 

random, it is not possible to fully-avoid measurement errors, and it is likely that there are factors 

affecting the dependent variables that are not included in the model (Studenmund 2014).  

To be able to analyze the data and answer the research questions one and two, the slope coefficients 

must be estimated. In this study, this was first done by using fewer independent variables in the simpler 

method of ordinary least squares (OLS), which estimates the intercept and the coefficients so that the 

sum of the squared residuals over all the data points were minimized. Later, more variables were used, 

and the coefficients were finally estimated using the dynamic ordinary least squares (DOLS). This 

method extends the OLS regression by adding lags and leads of the differenced independent variables, 

which brings Equation 8.  

𝑌𝑖  =  𝛽0 +  𝛽1𝑋1𝑖 +  𝛽2𝑋2𝑖 + ⋯ + 𝛽𝐾𝑋𝐾𝑖 +  ( ∑ ∆𝑋𝑖+𝑗𝛾

𝑘

𝑗=−𝑞

) + ∈𝑖 

 

(8) 

 

The variables of interest were still the βs which estimates the change in Yi, the new Equation 8 does 

however make it possible to handle non-stationary variables which are common in economic time series. 

If non-stationary variables are not sorted out it can result in a spurious regression. This means that it can 

appear as if the studied independent variables are more statistically significant than they are, which 

makes the study unreliable (Saxton 2022; Studenmund 2014). Further, we made sure that there was no 

perfect multicollinearity by conducting and presenting a correlation matrix for the different variables as 

well as calculating the variance inflation factor for each explanatory variable.   
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5 Data 
 

5.1 Data visualization 
This section shows line charts for the different variables used in the study and how they have changed 

over time. The variables shown are yield levels, vacancy rates and rent levels for each location, the 

Swedish 10-year treasury bill, inflation, monetary aggregate (M3), KIX index, unemployment rate, real 

GDP, Aaa corporate bond yield and lastly the spread between Baa and Aaa corporate bond yields.  

Figure 1 shows that the office cap rate moves similarly for the CBD area in the cities of Stockholm, 

Gothenburg and Malmö. The trend has been downward during the period 2003Q1-2022Q1 with levels 

between 6.50-6.75% in 2003Q1 to levels between 3.00-4.00% in 2022Q1. The cap rates decreased by 

around 200 basis points during 2003Q1-2007Q3 and then increased by around 150 basis points during 

2007Q3-2009Q4. After 2022Q1, the cap rate started to increase, going from 3.00-4.00% to 3.50-4.60% 

in 2022Q4. Throughout the period, the cap rate for Stockholm has been lower than the cap rate for 

Gothenburg and Malmö. Since 2009Q4, the cap rate for Gothenburg has been lower than the cap rate in 

Malmö. The average difference between Gothenburg and Stockholm cap rate is 0.43%, between Malmö 

and Stockholm it is 0.65%, and between Malmö and Gothenburg it is 0.22%. 

 

 

Figure 1. Historical cap rate levels for office CBDs. 

Note: This figure presents the historical office cap rate levels for the three studied locations Stockholm 

CBD, Gothenburg CBD and Malmö CBD. 

 

5.1.1 Macroeconomic variables 

Figure 2 shows that the Swedish 10-year treasury bill had a long-term negative trend between 

2003Q2-2019Q3 and then began a trend shift upwards between 2019Q3-2022Q4. Initially, the variable 

was at 4.43%, peaked in 2023Q4 at 4.89% and then fell to 3.06% in 2005Q3. A lower peak was set in 

2008Q2 at 4.21% before the Swedish 10-year treasury bill moved downwards with some volatility. 

Between 2019Q3-2020Q4, it was negative and then moved upwards, reaching 2.06% in 2022Q4. 
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Between 2000Q3-2021Q4, inflation fluctuated between 4.27% and -1.43%. In 2022Q1, inflation was 

4.67% and increased in 2022Q4 to 11.57%. 

 

 

 

Note: This figure presents the risk-free rate proxied as the Swedish 10-year treasury bill (on the left) 

and the inflation in Sweden (on the right). 

 

Figure 3 shows that monetary aggregate (M3) did not move relatively much in 2000Q3-2008Q3 and 

oscillated between SEK 184,439-232,453 million. An increase occurred from 209,496 to 707,282 in 

2008Q3-2010Q2 before falling to 319,531 in 2011Q3. Since 2011Q3, monetary aggregate (M3) has 

been on an upward trend, peaking in 2022Q2 at 1,535,441. The KIX index has been more volatile. 

However, the trend has been negative from 2000Q3 until 2013Q1, except for 2009Q1 where the KIX 

index, set a new peak of 126.99 during a similar period. From the bottom of 102.28 in 2013Q1, the KIX 

index has been on an upward trend, reaching 122.61 in 2020Q1, followed by a dip in 2021Q1 of 113.52 

to finish at 123.87 in 2022Q4. 

 

 

 

-1,00%

0,00%

1,00%

2,00%

3,00%

4,00%

5,00%

6,00%

Swedish 10-year treasury bill

-4,00%

-2,00%

0,00%

2,00%

4,00%

6,00%

8,00%

10,00%

12,00%

14,00%

Inflation

Figure 2. The Swedish 10-year treasury bill and inflation. 
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Note: This figure presents the Swedish monetary aggregate, M3, measured in millions of SEK (on the 

left) and the KIX index, measuring the exchange rate for the Swedish krona (on the right). 

 

Figure 4 shows that the unemployment rate has had a positive trend with a relatively low upward slope. 

The values have been between 5.60% and 9.90%. The bottom was reached in 2001Q3 and 2007Q4 while 

the peak was reached in 2021Q2. The second-highest peak was 9.70% and was reached in 2010Q2. Real 

GDP has been less volatile compared to the unemployment rate and has had a positive trend with a 

greater upward slope. In 2000Q3, the real GDP was SEK 817,692 million and in 2022Q4 the value was 

SEK 1,462,689 million. 

 

 

Note: This figure presents the unemployment rate in Sweden (on the left) and the real GDP in Sweden, 

measured in millions of SEK (on the right). 

 

Figure 5 shows that Aaa corporate bond yield has had a downward trend in the long term. In 2000Q3, 

the yield was 7.61% and fell to 2.23% by 2020Q3. Since 2020Q3, Aaa corporate bond yield has 

increased by 258 basis points and reached 4.81% in 2022Q4, a relatively large increase over a short 

period. The spread between Baa and Aaa corporate bond yield fluctuated between 1.45% and 0.60% 
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Figure 3. The monetary aggregate, M3 and KIX index. 
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18 

 

during the period except between 2008Q3-2009Q2 when the spread increased a lot in relative terms and 

peaked at 2.94% in 2009Q1. 

 

 

Note: This figure presents the Aaa corporate bond yield (on the left) and the risk premium proxied as 

the spread between Baa and Aaa corporate bond yields (on the right). 

 

5.1.2 Microeconomic variables 

In Figure 6, the vacancy rate has been volatile for the various cities but moved reasonably together 

within a range of 0.50-14.36%. However, a clear difference exists in 2012Q1-2020Q2 when the vacancy 

rate in Malmö CBD trended upwards until 2016Q3 while the vacancy rate for Stockholm and 

Gothenburg CBD trended downwards, before being at similar levels at the end of 2020. One more 

difference exists in 2022Q1-2022Q3 when the vacancy rate for Stockholm CBD went down while 

Gothenburg and Malmö CBD moved upwards. During the period, a minimum level of all cities was set 

in 2000Q3-2000Q4, while a maximum level was reached in 2005Q3-2006Q2. Clear trend shifts upward 

took place in 2000Q3 and 2020Q1 while 2008Q4 was the start of a more short-term move upwards. A 

clear downward trend shift took place in 2005Q3 and after a shorter move upward in 2008-2009, the 

decline continued in early 2010. 
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Figure 6. Historical vacancy rates for office CBDs. 

Note: This figure presents the historical office vacancy rate levels for the three studied locations 

Stockholm CBD, Gothenburg CBD and Malmö CBD. 

 

In Figure 7 displaying historical rent levels, the long-term trend has been upward for all three cities. 

Rent levels are significantly higher and more volatile in Stockholm CBD compared to Gothenburg and 

Malmö CBD. Gothenburg CBD has had higher rent levels than Malmö CBD during the period. Rent 

levels in Stockholm CBD have moved between SEK 4,000-9,000 per sqm while the rent level has been 

in the range of SEK 2,000-4,200 per sqm in Gothenburg CBD and SEK 1,750-3,200 per sqm in Malmö 

CBD. The bottom for the period was set for the first time in 2003Q1 in Stockholm CBD, 2000Q3 in 

Gothenburg CBD and 2004Q1 in Malmö CBD. The highest level was reached for the first time in the 

period during 2019Q4 in Stockholm CBD and 2022Q3 for both Gothenburg CBD and Malmö CBD. 

Relatively clear declines occurred for rent levels in Stockholm CBD during 2001Q1-2003Q1, 2008Q3-

2008Q4 and 2020Q2-2020Q4. Gothenburg CBD had declining rent levels in 2002Q1-2002Q2 and 

2009Q2-2009Q4 while Malmö CBD had in 2001Q3-2002Q1, 2009Q2-2009Q3 and 2021Q3. 
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Figure 7. Historical rent levels for office CBDs. 

Note: This figure presents the historical office rent levels for the three studied locations Stockholm 

CBD, Gothenburg CBD and Malmö CBD. 

 

5.2 Correlation matrix 
Tables 3, 4 and 5 show the correlation matrices of office cap rate in CBD for the cities of Stockholm, 

Gothenburg and Malmö and the relationship to the suggested independent variables. 

From Table 3, the following correlation is obtained between the cap rate of the Stockholm CBD and the 

independent variables. Rent growth -0.40, vacancy rate 0.60, risk-free rate 0.85, inflation -0.28, GDP  

-0.027, exchange rate -0.11, unemployment rate 0.069, monetary aggregate (M3) 0.036, Aaa corporate 

bond yield 0.79 and the spread between Baa and Aaa corporate bonds 0.28. The risk-free rate or Swedish 

10-year treasury bill have the strongest positive correlation with the cap rate, followed by Aaa corporate 

bond yield. Rent growth has the strongest negative correlation with the cap rate, followed by inflation. 

Monetary aggregate (M3) has the weakest positive correlation with the cap rate while GDP has the 

weakest negative correlation with the cap rate.  

Going forward, it is important to highlight the high correlation between the Aaa corporate bond yield 

and the risk-free rate. At a 1% significance level the correlation coefficient is 0.94, which could create 

problems with multicollinearity in the regressions.  
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Table 3. Correlation matrix for the variables, Stockholm CBD. 

 

Note: This table reports the correlation between the different variables used in the Stockholm CBD 

models. The asterisks *, **, and *** indicate a significance level of 10%, 5%, and 1% respectively.   

 

 

From Table 4, the following correlation is obtained between the cap rate of the Gothenburg CBD and 

the independent variables. Rent growth -0.59, vacancy rate 0.43, risk-free rate 0.85, inflation -0.29, GDP 

-0.039, exchange rate -0.10, unemployment rate 0.049, monetary aggregate (M3) 0.069, Aaa corporate 

bond yield 0.79, and the spread between Baa and Aaa corporate bonds 0.29. The result is similar to the 

correlation of Stockholm CBD, except that the unemployment rate has the weakest positive correlation 

with the cap rate in Gothenburg CBD. 

For Gothenburg CBD it is, like for Stockholm CBD, important to highlight the high correlation 

coefficient of 0.94 between the Aaa corporate bond yield and the risk-free rate.  

 

Table 4. Correlation matrix for the variables, Gothenburg CBD. 

 

Note: This table reports the correlation between the different variables used in the Gothenburg CBD 

models. The asterisks *, **, and *** indicate a significance level of 10%, 5%, and 1% respectively. 

 

From Table 5, the following correlation is obtained between the cap rate of the Malmö CBD and the 

independent variables. Rent growth -0.38, vacancy rate 0.21, risk-free rate 0.79, inflation -0.30, GDP  

-0.014, exchange rate -0.087, unemployment rate 0.13, monetary aggregate (M3) 0.073, Aaa corporate 

bond yield 0.75 and the spread between Baa and Aaa corporate bonds 0.32. The result is similar to the 

correlation of Stockholm CBD. 

For Malmö CBD the correlation coefficient between the Aaa corporate bond yield and the risk-free rate 

also stands at a high 0.94, which should be considered in the regressions.  

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

(1) Cap rate 1

(2) Rent growth -0.4*** 1

(3) Vacancy rate 0.6*** -0.31*** 1

(4) Risk-free rate 0.85*** -0.24** 0.74*** 1

(5) Inflation -0.28** 0.17 -0.04 0.01 1

(6) GDP -0.03 0.04 0.04 0 0.02 1

(7) Exchange rate -0.11 0.03 -0.12 -0.12 0.18 0.04 1

(8) Unemployment rate 0.07 -0.27** 0.02 -0.14 -0.32*** 0 -0.19* 1

(9) Monetary aggregate, M3 0.04 -0.21* -0.09 -0.03 -0.02 0.04 0.47*** -0.09 1

(10) Aaa corporate bond yield 0.79*** -0.12 0.65*** 0.94*** 0.04 0.01 -0.01 -0.24** 0.04 1

(11) Corporate bond spread 0.28** -0.33*** -0.07 0.16 0.02 -0.03 0.21* -0.02 0.55*** 0.23** 1

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

(1) Cap rate 1

(2) Rent growth -0.59*** 1

(3) Vacancy rate 0.43*** -0.33*** 1

(4) Risk-free rate 0.85*** -0.52*** 0.58*** 1

(5) Inflation -0.29*** 0.38*** 0.18 0.01 1

(6) GDP -0.04 -0.02 0.04 0 0.02 1

(7) Exchange rate -0.1 0.21* -0.05 -0.12 0.18 0.04 1

(8) Unemployment rate 0.05 -0.24** 0.06 -0.14 -0.32*** 0 -0.19* 1

(9) Monetary aggregate, M3 0.07 0.02 -0.12 -0.03 -0.02 0.04 0.47*** -0.09 1

(10) Aaa corporate bond yield 0.79*** -0.47*** 0.48*** 0.94*** 0.04 0.01 -0.01 -0.24** 0.04 1

(11) Corporate bond spread 0.29*** -0.13 -0.18 0.16 0.02 -0.03 0.21* -0.02 0.55*** 0.23** 1
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Table 5. Correlation matrix for the variables, Malmö CBD. 

 

Note: This table reports the correlation between the different variables used in the Malmö CBD 

models. The asterisks *, **, and *** indicate a significance level of 10%, 5%, and 1% respectively. 

 

5.3 Regression model assumptions 
To get a sufficient and trustworthy result from the regressions, it is essential to test whether the input 

data is reliable and suitable for regressions. The models themselves should also be tested to assure a 

genuine result. In this section, several different tests for regression suitability are presented in five 

different assumptions. These assumptions are that there is no multicollinearity, no heteroscedasticity, 

zero conditional mean, linearity, and normality.  

 

5.3.1 Multicollinearity 

Multicollinearity means that several independent variables can explain the fluctuations in each other, 

whereas perfect multicollinearity means a complete explanation. If perfect multicollinearity exists, a 

regression cannot be performed since the correlated variables cannot be distinguished. Even if the 

multicollinearity is of a high degree, without being perfect, the standard errors of the estimated 

coefficients are increased, meaning less accuracy (Studenmund 2014). To assess multicollinearity, 

simple tests and theory must be used since there are no formal statistical tests with levels of significance. 

A correlation matrix is one such simple test, where a high correlation between two independent variables 

indicates multicollinearity. A coefficient higher than 0.80 could be a starting point for a relationship 

between several variables to be investigated (Studenmund 2014). Looking at the correlation coefficients 

in Table 3, 4 and 5, it is reasonable to think that the dependencies between the risk-free rate and Aaa 

corporate bond yield should be considered. Going back to the theory it is possible to assume that the 

correlation is backed by causality. These two variables are closely interrelated and dependent on each 

other. Going forward, Aaa corporate bond yield is excluded from the analysis, since the relationship 

between the risk-free rate and cap rate has stronger support from earlier studies and theory. 

Another way to measure the degree of multicollinearity is by calculating the variance inflation factor 

(VIF), which has been done for the independent variables, excluding Aaa corporate bond yield. For 

Stockholm CBD independent variables the VIF ranged between 1.30 and 3.78, for Gothenburg CBD it 

ranged from 1.39 to 3.74, and for Malmö CBD between 1.34 and 3.83. According to Studenmund (2014), 

an independent variable should as a rule of thumb have a VIF value below 5 to be considered sufficiently 

uncorrelated to the other variables. This means that the results from the VIF calculation are accepted, 

and no further independent variables will be excluded in this step.  

 

Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

(1) Cap rate 1

(2) Rent growth -0.38*** 1

(3) Vacancy rate 0.21* 0 1

(4) Risk-free rate 0.79*** -0.3*** 0.26** 1

(5) Inflation -0.3*** 0.13 -0.06 0.01 1

(6) GDP -0.01 0 0.02 0 0.02 1

(7) Exchange rate -0.09 0.26** 0.1 -0.12 0.18 0.04 1

(8) Unemployment rate 0.13 -0.42*** 0 -0.14 -0.32*** 0 -0.19* 1

(9) Monetary aggregate, M3 0.07 0.03 -0.12 -0.03 -0.02 0.04 0.47*** -0.09 1

(10) Aaa corporate bond yield 0.75*** -0.13 0.24** 0.94*** 0.04 0.01 -0.01 -0.24** 0.04 1

(11) Corporate bond spread 0.32*** -0.05 -0.44*** 0.16 0.02 -0.03 0.21* -0.02 0.55*** 0.23** 1
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5.3.2 Homoscedasticity 

In OLS regression, a requirement is that residuals have constant variance over the predicted values. 

Since the models do not predict the exact outcome of the dependent variable in practice, there will be 

errors to a certain extent. If there is a constant variance in the errors, homoscedasticity is present, 

otherwise there is a risk of heteroscedasticity in the model. To test this, the White test was used, which, 

according to Studenmund (2017) and Wooldridge (2019), is the test that best can find different types of 

heteroscedasticities in the models. If the p-value is below 5%, the null hypothesis that homoscedasticity 

is present in the model is rejected, meaning that there is risk of heteroscedasticity. At the 5% significance 

level, homoscedasticity is present in all models except in (Stockholm 1), (Stockholm 5) and  

(Gothenburg 1)-(Gothenburg 3) which have problems with heteroscedasticity, see Table 6, 7 and 8. To 

avoid the problem of heteroscedasticity, dependent variables can be lagged, which above all improved 

the models (Gothenburg 4) and (Gothenburg 5), see Table 9. 

 

5.3.3 Zero conditional mean 

For sufficient regression models, zero conditional mean is a requirement. This means that the 

independent variables cannot be correlated with the error term and the mean of the standard error should 

be equal to zero for the whole population. There are no simple tests for this requirement, however, 

including an intercept in the regression makes it possible to assume that the expected value of the error 

term is equal to zero. This is possible since the intercept could absorb a mean of the error term that is 

not equal to zero. Further, Wooldridge (2019) argues that the implementation of lagged variables solves 

the problem with correlation. Since both intercepts and lagged variables are included in the models in 

this study, the requirement of zero conditional mean can be assumed to be met.     

 

5.3.4 Linearity 

Another requirement for being able to interpret an OLS regression in a meaningful way is that it need 

to be a linear relationship between the dependent variable and the independent variables. To investigate 

this, a straight line was estimated through plotted data for each independent variable in relation to cap 

rate. The straight line represents the relationship for the plotted data points in the best way possible. If 

the relationship between the variables is nonlinear, the requirement is not met, meaning that the 

coefficients in the regression cannot be interpreted meaningfully or that errors may appear in the model 

that is larger than expected. All independent variables in our models for the different localizations were 

not perceived to have a nonlinear relationship.  

 

5.3.5 Normality 
To investigate normality in the regression models a Jarque-Bera tests has been performed, as suggested 

by Yazici and Yolacan (2007). The test is aimed at identifying if the residuals are normally distributed 

or not, which means that the test is performed on the models and not the data. The null hypothesis in 

this test is that residuals are normal distributed. If the p-value is below 5% the null hypothesis is rejected. 

In 14 out of 15 models the residuals are normal distributed according to this test. The model for which 

the null hypothesis is rejected is the model (Gothenburg 1).  
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6 Analysis and results 
 

6.1 Regression models 
Plenty of models have been examined for each location, Stockholm CBD, Gothenburg CBD, and Malmö 

CBD, where only a total of five models are presented per location. The following regression chapter is 

divided into three sections, one per location. First, three simple OLS models are presented for each 

location, one with traditional cap rate independent variables and two with more experimental variables. 

Later, two optimized DOLS models are presented for each location. For these models, the effects of 

including lagged variables as well as excluding different regular variables, one at a time, have been 

examined. The models with the highest explanatory power and most significant variables are the ones 

that are presented in the report.  

Before performing the regressions, some independent variables have been converted to the percentage 

change over one year, meaning that one data point is compared to the data point four quarters earlier. 

The variables that were transformed are GDP, exchange rate, monetary aggregate (M3), and rent level 

to result in rent growth. 

In the presented estimation results below the level of significance for the coefficients will be noted by 

asterisks. The significance is measured at three different levels, where one asterisk (*) means that the p-

value is below 0.10, two asterisks (**) mean that the p-value is below 0.05 and three asterisks (***) 

imply that it is below 0.01.  

 

6.1.1 Stockholm CBD models 

In Table 6 below the results from the three first regression models for cap rates in Stockholm CBD are 

presented. Model (Stockholm 1) comprises fundamental economic variables backed by earlier literature, 

including rent growth, vacancy, risk-free rate, inflation, and the spread between Baa and Aaa corporate 

bonds. In model (Stockholm 2) the variables exchange rate, unemployment rate, monetary aggregate 

(M3) and GDP are added. This model, therefore, includes all of the variables that were to be studied and 

could be considered the full OLS model. The added variables do also find support in previous studies 

but to a lesser extent. As GDP was shown to be insignificant in the model (Stockholm 2) and not 

significant in the correlation matrix to the cap rate and the other variables, it was excluded from the third 

model (Stockholm 3). Model (Stockholm 2) could therefore be interpreted as a transitional model to the 

third model.  

The presented results are slope coefficients (β), related standard errors (SE) and significance level, 

model adjusted R-squared and standard error of the regression model.  
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Table 6. OLS estimation results, simple models (Stockholm 1) – (Stockholm 3). 

 Stockholm 1  Stockholm 2  Stockholm 3 

Independent variable Coefficient (SE)   Coefficient (SE)   Coefficient (SE) 

Constant 0.035*** (0.002)  0.027*** (0.005)  0.026*** (0.005) 

Rent growth -0.020*** (0.007)  -0.020*** (0.007)  -0.021*** (0.007) 

Vacancy rate -0.024 (0.021)  -0.019 (0.022)  -0.021 (0.021) 

Risk-free rate 0.542*** (0.046)  0.534*** (0.050)  0.535*** (0.050) 

Inflation -0.130*** (0.023)  -0.143*** (0.025)  -0.143*** (0.025) 

Corporate bond spread 0.211 (0.128)  0.492*** (0.180)  0.507*** (0.175) 

Exchange rate    0.012 (0.012)  0.012 (0.012) 

Unemployment rate    0.09* (0.051)  0.090* (0.051) 

Monetary aggregate (M3)    -0.004** (0.002)  -0.004** (0.002) 

GDP    -0.009 (0.022)    

         

Adjusted R-squared 0.825   0.835   0.837  

SE of regression 0.004   0.004   0.004  

Sample period 2003Q1 - 2022Q4   2003Q1 - 2022Q4   2003Q1 - 2022Q4 

Note: This table reports the regression results from the first three OLS models for Stockholm CBD. Figures 

in parentheses show the standard errors of the coefficients. The asterisks *, **, and *** indicate a 

significance level of 10%, 5%, and 1% respectively.   

 

The direction of influence (positive/negative) is consistent with previous studies for all variables except 

the vacancy rate and GDP, in all Stockholm models. In both models (Stockholm 1) and (Stockholm 3) 

only two variables are insignificant. The vacancy rate is a mutual variable that is insignificant in the 

models, however, the spread between Baa and Aaa corporate bonds goes from being insignificant in the 

first model to being significant on the 1% level in the second model. In model (Stockholm 3) the newly 

added variable exchange rate turns out to be insignificant. The R-squared is 0.825 for model  

(Stockholm 1), 0.835 for model (Stockholm 2) 0.837 for model (Stockholm 3), which means that they 

can explain 82.5%, 83.5% and 83.7% respectively of the fluctuations in Stockholm CBD office cap rates 

during the period 2003Q1 to 2022Q4.    

Below, models (Stockholm 4) and (Stockholm 5) are presented. The models are extensions of 

(Stockholm 3), meaning that GDP is excluded. What differs these models from the third model is that 

several variables are lagged, which makes them dynamic ordinary least square models in an attempt to 

optimize the explanation of the cap rate. The study has included many different regression models with 

different lagged variables and different lengthy lags, from one quarter to four quarters. In this report, 

however, only the most significant models with the highest explanatory powers are presented. In model 

(Stockholm 4) only rent growth is lagged with four quarters, while in (Stockholm 5) vacancy rate is 

lagged with four quarters as well and the normal vacancy rate variable is removed.  
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Table 7. DOLS estimation results, simple models (Stockholm 4) – (Stockholm 5). 

 Stockholm 4  Stockholm 5 

Independent variable Coefficient (SE)   Coefficient (SE) 

Constant 0.023*** (0.005)  0.027*** (0.004) 

Rent growth (L4) -0.012* (0.007)  -0.014** (0.006) 

Vacancy rate -0.023 (0.021)    

Vacancy rate (L4)    -0.070*** (0.022) 

Risk-free rate 0.504*** (0.046)  0.608*** (0.053) 

Inflation -0.148*** (0.024)  -0.139*** (0.022) 

Corporate bond spread 0.519*** (0.161)  0.517*** (0.143) 

Exchange rate 0.019* (0.011)  0.020* (0.010) 

Unemployment rate 0.124** (0.052)  0.094* (0.050) 

Monetary aggregate (M3) -0.003* (0.002)  -0.003** (0.001) 

      

Adjusted R-squared 0.832   0.851  

SE of regression 0.004   0.003  

Sample period 2004Q1 - 2022Q4   2004Q1 - 2022Q4 

Note: This table reports the regression results from the two DOLS models for 

Stockholm CBD. Figures in parentheses show the standard errors of the 

coefficients. The asterisks *, **, and *** indicate a significance level of 10%, 

5%, and 1% respectively. 

 

When the rent growth variable was replaced with a four quarter-lagged version of the variable in 

(Stockholm 4), one result was that the influence from the exchange rate became significant at the 10% 

level. The magnitude of the different variables impact on the cap rate did not change that much, going 

from the OLS to the DOLS models. In the fifth model the vacancy rate is significant for the first time, 

in the form of a four quarter-lagged version. Its coefficient is -0.070 on the 1% significant level.  

The optimal model that was found for cap rates in the Stockholm office market was (Stockholm 5), with 

an adjusted R-squared of 0.851, a decreased standard error for the model and significance for all 

independent variables. According to this model the 10-year treasury bill, which is a proxy for the risk-

free rate, and the spread between Baa and Aaa corporate bond yields are the most important factors 

affecting Stockholm office cap rates, with regression coefficients of 0.608 and 0.517 respectively.  

 

6.1.2 Gothenburg CBD models 

In Table 8 below the results from the three first regression models for cap rates in Gothenburg CBD are 

presented. The first model (Gothenburg 1) comprises the same fundamental economic variables as in 

(Stockholm 1). In the second model (Gothenburg 2) the variables exchange rate, unemployment rate, 

monetary aggregate (M3), and GDP are added, just like in (Stockholm 2). In model (Gothenburg 3) GDP 

is excluded, just like for (Stockholm 3).  
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Table 8. OLS estimation results, simple models (Gothenburg 1) – (Gothenburg 3). 

 Gothenburg 1  Gothenburg 2  Gothenburg 3 

Independent variable Coefficient (SE)   Coefficient (SE)   Coefficient (SE) 

Constant 0.037*** (0.002)  0.034*** (0.004)  0.032*** (0.004) 

Rent growth -0.006 (0.013)  -0.004 (0.014)  -0.003 (0.014) 

Vacancy rate 0.013 (0.017)  0.015 (0.018)  0.010 (0.018) 

Risk-free rate 0.437*** (0.039)  0.449*** (0.043)  0.45*** (0.044) 

Inflation -0.13*** (0.025)  -0.127*** (0.027)  -0.127*** (0.027) 

Corporate bond spread 0.364*** (0.111)  0.333* (0.173)  0.406** (0.170) 

Exchange rate    0.002 (0.011)  0.001 (0.011) 

Unemployment rate    0.057 (0.049)  0.059 (0.050) 

Monetary aggregate (M3)    -0.002 (0.002)  -0.001 (0.002) 

GDP    -0.034* (0.020)    

         

Adjusted R-squared 0.818   0.819   0.814  

SE of regression 0.004   0.004   0.004  

Sample period 2003Q1 - 2022Q4   2003Q1 - 2022Q4   2003Q1 - 2022Q4 

Note: This table reports the regression results from the first three OLS models for Gothenburg CBD. Figures 

in parentheses show the standard errors of the coefficients. The asterisks *, **, and *** indicate a 

significance level of 10%, 5%, and 1% respectively. 

 

The direction of influence is consistent with our hypothesis for all variables except for GDP in model 

(Gothenburg 2). The influence from the independent variables was shown to be less significant in the 

Gothenburg models than in the Stockholm models. In both the first and the third model, only the risk-

free rate, inflation and the spread between Baa and Aaa corporate bonds are significant variables. In the 

second model, however, GDP is significant as well. This means that all the other added variables in the 

second and third model are insignificant. The values for R-squared are rather high, 0.818 for model 

(Gothenburg 1), 0.819 for model (Gothenburg 2) and 0.814 for model (Gothenburg 3), which means that 

they can explain 81.8%, 81.9% and 81.4% respectively of the fluctuations in Gothenburg CBD office 

cap rates during the period 2003Q1 to 2022Q4. 

Models (Gothenburg 4) and (Gothenburg 5) are presented below. Like for the Stockholm models, these 

are optimized versions of the third model, with an implementation of lagged variables. For the 

Gothenburg DOLS models it was found that a four quarter-lag of the vacancy rate variable, while also 

keeping the original vacancy rate and excluding the rent growth gave the most optimized model. In 

addition, the unemployment rate variable was excluded in (Gothenburg 5).  

  



 

28 

 

Table 9. DOLS estimation results, simple models (Gothenburg 4) – (Gothenburg 5). 

 Gothenburg 4  Gothenburg 5 

Independent variable Coefficient (SE)   Coefficient (SE) 

Constant 0.035*** (0.003)  0.036*** (0.001) 

Vacancy rate 0.108*** (0.018)  0.112*** (0.016) 

Vacancy rate (L4) -0.142*** (0.021)  -0.145*** (0.020) 

Risk-free rate 0.511*** (0.033)  0.510*** (0.033) 

Inflation -0.133*** (0.017)  -0.136*** (0.017) 

Corporate bond spread 0.589*** (0.116)  0.597*** (0.115) 

Exchange rate 0.022*** (0.008)  0.021*** (0.007) 

Unemployment rate 0.021 (0.035)    

Monetary aggregate (M3) -0.003*** (0.001)  -0.003*** (0.001) 

      

Adjusted R-squared 0.899   0.900  

SE of regression 0.003   0.003  

Sample period 2004Q1 - 2022Q4   2004Q1 - 2022Q4 

Note: This table reports the regression results from the two DOLS models for 

Gothenburg CBD. Figures in parentheses show the standard errors of the 

coefficients. The asterisks *, **, and *** indicate a significance level of 10%, 

5%, and 1% respectively. 

 

In general, the independent variables influence on Gothenburg office cap rates became a lot more 

significant when the vacancy rate was lagged, and rent growth was excluded going from (Gothenburg 

3) to (Gothenburg 4). Vacancy rate, exchange rate, and monetary aggregate (M3) went from insignificant 

to significant at the 1% level. Like in the Stockholm models, the vacancy rate had not been significant 

until it was lagged. The regression coefficient for the vacancy rate also went from 0.010 in (Gothenburg 

3) to 0.112 in (Gothenburg 5). Another observation of the vacancy rate is that the four quarter-lagged 

vacancy rate has a negative influence on the cap rate, while the non-lagged variable had a positive 

impact. The coefficient for the spread between Baa and Aaa corporate bond yields was also greatly 

affected by going from a non-lagged model to the DOLS. In model (Gothenburg 3) the coefficient was 

0.406, which increased to 0.597 in model (Gothenburg 5).  

An additional effect was that the adjusted R-squared went from 0.814 in model (Gothenburg 3) to 0.900 

in model (Gothenburg 5), signaling a higher explanatory power of the model. The fifth model also had 

a lower standard error for the model and significance for all included independent variables. Like in the 

Stockholm optimized models, the risk-free rate and the spread between Baa and Aaa corporate bond 

yields are factors with highest absolute impact on the office cap rates.  

 

6.1.3 Malmö CBD models 

Presented in Table 10 below are the results from the three first regression models for cap rates in Malmö 

CBD. The first model (Malmö 1) comprises the same fundamental economic variables as in  

(Stockholm 1) and (Gothenburg 1). The second model (Malmö 2) and the third model (Malmö 3) also 

include the same variables as the second and third models for Stockholm and Gothenburg.   
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Table 10. OLS estimation results, simple models (Malmö 1) – (Malmö 3). 

 Malmö 1  Malmö 2  Malmö 3 

Independent variable Coefficient (SE)   Coefficient (SE)   Coefficient (SE) 

Constant 0.039*** (0.002)  0.029*** (0.004)  0.029*** (0.004) 

Rent growth -0.018** (0.008)  -0.019* (0.010)  -0.019* (0.010) 

Vacancy rate 0.046** (0.022)  0.047** (0.023)  0.047** (0.022) 

Risk-free rate 0.319*** (0.030)  0.319*** (0.032)  0.320*** (0.032) 

Inflation -0.107*** (0.020)  -0.123*** (0.022)  -0.123*** (0.022) 

Corporate bond spread 0.482*** (0.114)  0.799*** (0.165)  0.795*** (0.160) 

Exchange rate    0.017 (0.011)  0.017 (0.011) 

Unemployment rate    0.095** (0.046)  0.096** (0.046) 

Monetary aggregate (M3)    -0.005*** (0.002)  -0.005*** (0.001) 

GDP    0.002 (0.018)    

         

Adjusted R-squared 0.765   0.793   0.796  

SE of regression 0.004   0.003   0.003  

Sample period 2003Q1 - 2022Q4   2003Q1 - 2022Q4   2003Q1 - 2022Q4 

Note: This table reports the regression results from the first three OLS models for Malmö CBD. Figures in 

parentheses show the standard errors of the coefficients. The asterisks *, **, and *** indicate a significance 

level of 10%, 5%, and 1% respectively. 

 

The direction of influence is consistent with our hypothesis for all variables, in all models. In the first 

model all variables are significant, in the second model two variables are insignificant, and in the third 

model only one variable is insignificant. The common insignificant variable was the exchange rate, for 

which the hypothesis was a neutral influence on the cap rate. For model (Malmö 2) GDP was also 

insignificant. The R-squared was 0.765 for model (Malmö 1), 0.793 for model (Malmö 2), and 0.796 

for model (Malmö 3).   

In Table 11 below, models (Malmö 4) and (Malmö 5) are presented. The models are, like for Stockholm 

and Gothenburg, optimized versions of the third model. Which variables to be lagged and included in 

the optimized models has been decided upon through iterative processes with different combinations of 

lagged variables. In the presented model (Malmö 4), the rent growth and vacancy rate variables have 

been replaced by four quarter-lagged versions. In the fifth and final model, rent growth was still lagged 

but the vacancy rate was excluded completely.  
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Table 11. DOLS estimation results, simple models (Malmö 4) – (Malmö 5). 

 Malmö 4  Malmö 5 

Independent variable Coefficient (SE)   Coefficient (SE) 

Constant 0.035*** (0.004)  0.032*** (0.004) 

Rent growth (L4) -0.022** (0.009)  -0.025*** (0.009) 

Vacancy rate (L4) -0.025 (0.021)    

Risk-free rate 0.318*** (0.034)  0.297*** (0.029) 

Inflation -0.130*** (0.020)  -0.131*** (0.020) 

Corporate bond spread 0.604*** (0.140)  0.667*** (0.130) 

Exchange rate 0.024** (0.010)  0.021** (0.009) 

Unemployment rate 0.107** (0.044)  0.119*** (0.043) 

Monetary aggregate (M3) -0.004*** (0.001)  -0.004*** (0.001) 

      

Adjusted R-squared 0.804   0.803  

SE of regression 0.003   0.003  

Sample period 2004Q1 - 2022Q4   2004Q1 - 2022Q4 

Note: This table reports the regression results from the two DOLS models for 

Malmö CBD. Figures in parentheses show the standard errors of the 

coefficients. The asterisks *, **, and *** indicate a significance level of 10%, 

5%, and 1% respectively. 

 

In model (Malmö 3) eight out of nine independent variables were already significant, better than the 

third OLS models for Stockholm CBD and Gothenburg CBD. In model (Malmö 4), eight out of nine 

independent variables were also significant. The insignificant variable was however the four quarter-

lagged vacancy rate instead of the exchange rate, which was later excluded in the fifth model. The 

independent variables were as a result accepted on a higher significance level in model (Malmö 5). The 

magnitude of the independent variables on the cap rate, proxied as the coefficient, did not change that 

much going from the OLS to the DOLS models. The independent variables direction of influence on 

cap rates is consistent with the hypothesis, with a note on the four quarter-lagged vacancy rate, which 

had a negative impact, just like in Stockholm and Gothenburg.  

In the fourth and fifth model the adjusted R-squared are 0.804 and 0.803, close to model (Malmö 3) at 

0.796. Same as for the Stockholm CBD and Gothenburg CBD models the risk-free rate and spread 

between Baa and Aaa corporate bond yields were the independent variables with the highest impact on 

office cap rates in Malmö CBD. The risk-free rate, however, had a relatively lower impact in Malmö 

than in Stockholm and Gothenburg.  

 

6.2 Back-testing of optimized models 
In this section back-testing of the most optimal models for each location was performed. The predicted 

yield levels from the models were plotted alongside the actual yield levels. The optimal models were 

(Stockholm 5), (Gothenburg 5), and (Malmö 5). In model (Stockholm 5), the curve could be interpreted 

as a smoothen out version of the actual curve. All models trend with the actual yield levels, when they 

rise so do the model predictions and when they fall such as after the financial crisis in 2009 until 2022, 

the predicted yield levels also fall.  

Out of the three plotted graphs, (Gothenburg 5) could be said to be best fitting model, which is also true 

if we compare their adjusted R-squares, where (Gothenburg 5) tops at 0.90.   
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Figure 8. Predicted cap rate levels from model vs actual cap rate levels in Stockholm CBD. 

Note: This figure presents a back-test by comparing the predicted cap rate levels by model (Stockholm 

5) and the actual cap rate levels in Stockholm CBD. 

 

 

Figure 9. Predicted cap rate levels from model vs actual cap rate levels in Gothenburg CBD. 

 Note: This figure presents a back-test by comparing the predicted cap rate levels by model 

(Gothenburg 5) and the actual cap rate levels in Gothenburg CBD. 
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Figure 10. Predicted cap rate levels from model vs actual cap rate levels in Malmö CBD. 

Note: This figure presents a back-test by comparing the predicted cap rate levels by model (Malmö 5) 

and the actual cap rate levels in Malmö CBD. 
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7 Discussion 
 

7.1 Hypotheses and results 
In Table 12 below, the hypothesized impact of the independent variables on the office cap rates is 

compared to their actual impact according to the regression models presented in this study. 

 

Table 12. Hypotheses compared to results. 

 Influence on cap rate 

Variables Hypothesis Result 

Macroeconomic variables    

Risk-free rate (10-year treasury bill) Positive Positive 

Inflation Negative Negative 

GDP Positive - 

Exchange rate Neutral Neutral/Positive 

Unemployment rate Neutral Positive 

Monetary aggregate (M3)  Negative Negative 

Aaa corporate bond yield Positive - 

Spread, Baa - Aaa corporate bonds Positive Positive 

   

Microeconomic variables   

Rent growth Negative Negative 

Vacancy rate Positive Negative/Positive 

Note: This table presents a comparison between the hypothesized influence on cap rate and the 

actual influence found in this study. The non-lagged vacancy rate had a positive influence on the 

yield in the OLS models for Gothenburg and Malmö, while it was negative for Stockholm. The 

four quarter-lagged vacancy rate had a negative influence on the yield for all locations. 
 

 

7.1.1 Macroeconomic variables 

As presented in Table 12, the results from the regression models were for the most part in line with the 

hypotheses for the macroeconomic variables that was developed by studying previous research. Both 

GDP and Aaa corporate bond yield were excluded from the quantitative study and could therefore not 

be compared to the hypotheses. GDP was excluded as it was insignificant, which differs from Oikarinen 

and Falkenbach’s (2017) study that found GDP growth to have a fairly large impact on office yields at 

the 1% significance level.  

Both exchange rate and unemployment rate were less studied variables in previous research, both were 

proven to have a very small impact on the cap rate in similar real estate markets. In the final DOLS 

models in this report it was shown that an increase of 1% in the KIX index, meaning that the Swedish 

krona gets weaker, leads to a minor two basis points increase in the cap rate for all three CBD locations, 

at significance levels varying between 10%, 5% and 1% for the locations. This means that the hypothesis 

of a fairly neutral impact could be confirmed.  

A 100 basis points increase in Sweden’s unemployment rate, would according to the final DOLS models 

lead to a nine basis points increase in the Stockholm CBD cap rate, 12 basis points for Malmö CBD and 

for Gothenburg CBD it was not included in the model since it was insignificant. The impact was 

therefore a bit larger than the one suggested by Larriva and Linnemans (2022), who found a positive 
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one to three basis points increase in the cap rate.  The difference in significance for the different locations 

could perhaps be explained by the fact that the data explaining the unemployment rate was gathered on 

a national level. If the data was regional for the specific CBD areas, just like the cap rates, the regression 

coefficient and significance might have been different. As the unemployment rate could have been seen 

as a proxy for the office space demand, the impact could in theory be greater than the result presented 

in this study. 

Overall, the risk-free rate and the spread between Baa and Aaa corporate bonds were the determinants 

with the largest impact on cap rates, according to the final DOLS models. They were also highly 

significant, both statistically and according to economic theory. Both variables made out a large part in 

the cap rate formula, Equation 6, where the spread between Baa and Aaa corporate bonds is a proxy for 

market risk. They are also both tied to financing, which is an important factor in the real estate industry. 

As presented in the theoretical framework, higher financing costs mean higher risks, which should also 

lead to a premium on the cap rate. In the final DOLS models, an increase of 100 basis points in the risk-

free rate indicated a 61 basis points increase in the Stockholm CBD cap rate, 51 basis points in 

Gothenburg CBD and 30 basis points in Malmö CBD. Interestingly, this means that there was a quite 

wide spread between the impact in Stockholm CBD and Malmö CBD. The reason for the higher impact 

on the Stockholm CBD and Gothenburg CBD office market is difficult to explain from an economic 

theory perspective. However, a pattern could be discerned, the larger the market, the greater the impact. 

A speculative hypothesis could be that the properties are rated as more core in the larger markets, which 

could enable higher loan-to-value ratios, meaning that the interest rate becomes more important. For the 

spread between Baa and Aaa corporate bonds the pattern of market size was reversed. The largest impact 

was seen in the model for Malmö CBD, where an increase of 100 basis points in the spread led to an 

increase of 67 basis points in the cap rate. The corresponding increase for Gothenburg and Stockholm 

CBD was 60 and 52 basis points respectively. As mentioned in the literature review, the corporate bond 

spread can be considered as a proxy for the market risk. An interpretation of the results would therefore 

be that the cap rate in Malmö CBD was more influenced by market risk than in Gothenburg and 

Stockholm CBD during the period. This means that if the general market risk increases, the cap rate 

could increase more in Malmö CBD. It could therefore be seen as a riskier market, which is in line with 

the argument stated prior about market size and loan-to-value. As mentioned in the literature review, 

real estate in larger markets also usually have expectations of higher growth, lower depreciation from 

obsolescence and higher liquidity, resulting in lower risk.       

Further, inflation was an independent factor with relatively high impact on the cap rate, according to the 

final DOLS models. A 100-basis point increase in the inflation indicates a 13 to 14 basis points decrease 

in the office cap rate for each CBD location, all significant at the 1% level. Earlier studies have proven 

different influences from inflation on cap rate, some positive others negative. Peng (2013) argued that 

higher inflation should entail that investors require a higher return, leading to higher cap rates. This 

could also be tied to Taylor rule, Equation 7, and monetary policy theory which says that central banks 

need to increase policy rates as inflation increases, forcing investors to pay less for real estate, leading 

to higher cap rates. According to these theories, the impact from inflation on cap rate found in this 

research is not theoretically significant. However, real estate has also been proven to work as an inflation 

hedge in broader asset portfolios, arguing that it could be theoretically significant with a negative 

influence on the cap rate.  

The independent variable monetary aggregate (M3) had a highly statistically significant impact on the 

cap rates at all three CBD locations. The regression coefficients were however a lot smaller, 0.3 to 0.4 

basis points decrease in cap rates when the monetary aggregate increases with 1%, than the ones 

suggested by Saxton’s (2022) study, 21 to 30 basis points impact.  
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7.1.2 Microeconomic variables 

The studied microeconomic variables in this report were rent growth and vacancy rate. They both had a 

strong economically theoretical influence on the cap rate, through the clear connections to net operating 

income (Equation 1) and Gordon’s growth model (Equation 4). Rent growth and vacancy rate were the 

two most varying independent variables when comparing the final DOLS models for the different CBD 

locations. For Stockholm CBD the optimal model was found when both variables were lagged by four 

quarters. Including both the four quarter-lagged vacancy rate and the ordinary vacancy rate, while 

excluding the rent growth gave the most optimal model for Gothenburg. Lastly, for Malmö the optimal 

DOLS model was found when rent growth was lagged by four quarters and vacancy rate was excluded. 

Taking the strong theoretical connections to cap rate into consideration, the rent growth and vacancy 

rate had surprisingly low regression coefficients in all CBD locations. The lagged rent growth had only 

a negative impact of 1.4 to 2.5 basis points per 1% growth in rent. The lagged vacancy rate, included in 

the model for Stockholm CBD and Gothenburg CBD had a negative impact of 7.0 and 14.5 basis points 

respectively per 100 basis points increase in the vacancy rate.  

The fact that the influence was negative was surprisingly not in line with the hypothesis based on earlier 

studies and economic theory. It is however important to highlight that the negative impact applies to the 

lagged version of the variable. An interesting aspect of the vacancy rate was that the non-lagged version 

of the variable had a positive impact in all Gothenburg CBD models and the OLS models for Malmö 

CBD. The hypothesis for vacancy rate could therefore, perhaps, be said to be more confirmed than not, 

since the hypothesis was addressed to the non-lagged variable. The change in direction of influence 

caused by the vacancy being lagged by four quarters could be interpreted as that the variable has a 

positive impact in the short term and a negative impact in the long term. How the latter could be 

explained by theory is, however, unclear. Looking at Figure 6, Malmö CBD had a period of high and 

volatile vacancy rate between 2012 to 2019, compared to Stockholm CBD and Gothenburg CBD. The 

cap rate was however not extraordinarily volatile during this period in Malmö CBD, and perhaps this 

period is what caused the insignificance of the variable’s impact on cap rate for Malmö CBD.  

 

7.2 OLS and DOLS regression models 
In this report, the optimized models for each localization have a high R-squared. Meaning that a lot of 

the change in the cap rate can be explained using the mentioned variables in the models. In any case, we 

believe that several variables could have been added to the report to further optimize the models. Some 

of these variables mentioned by Crosby et al. (2016), among others, are transaction characteristics that 

contain both transaction volume and the different types of investors such as institutions, funds, listed 

real estate companies and private investors, and whether these are domestic or foreign. These variables 

would then be considered to have an impact on the liquidity of the real estate market and the risk 

premium in the cap rate formula, see Equation 6. This report has focused on the market-related variables 

mentioned in several previous studies and less on the property-specific variables. In the report, the 

variables rent growth and vacancy rate have been included that can be considered to be more property-

specific variables. However, in this study the data for these variables were market estimates by JLL and 

are therefore broader than for a specific property. Other property-specific variables that are non-market 

estimates and could have been included in the models are the type of tenants and their creditworthiness, 

contract length until they expire, additional sub-areas within the cities, building age and the building's 

sustainability certification rating. The new variables could then have been considered to affect the risk 

premium in the cap rate formula. The reason why these variables were not included in the report was 

because of the lack of data availability. The sustainability variables, which have become more relevant 

recently, were not included as data collected for the period stretches back to 2003 and would most likely 

not have been significant for the period studied in this report.  
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Among previous studies, the choice of method has been divided. Multiple regression models have been 

used in the form of OLS and DOLS or panel vector error correction models. The latter model has several 

benefits, making it possible for previous studies such as Crosby et al. (2016) to investigate how a variable 

has been affected across different dimensions such as time and submarkets. However, this report has 

chosen to use the former method of OLS and DOLS regression models, which is in line with what Saxton 

(2022) and Oikarinen and Falkenbach (2017) used and worked well in this study to answer the research 

questions. 
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8 Conclusion 
The purpose of this report was to gain a better understanding of the cap rates for the office market in 

some of Sweden's major cities from 2003 to 2022 and in the end answer the two original research 

questions, 

 

1. Do the different micro- and macroeconomic variables have an impact on the cap rate? 

2. If yes, how large is the impact and how does it differ between different locations? 

 

First, the report could conclude that the cap rate for Sweden's three largest office markets Stockholm, 

Gothenburg and Malmö CBD moved relatively equally during the period and has been in a downward 

trend since the start of the period but started to move upwards in the recent quarters. The cap rate for 

Stockholm CBD had during the period been lower compared to the other two cities. The cap rate for 

Gothenburg CBD had been lower compared to Malmö CBD since 2009Q4 and major changes occurred 

for the dependent variable cap rate in all locations around the 2008 financial crisis, which was in line 

with previous crises that have happened in history. 

Regarding the research questions, the report found several significant micro- and macroeconomic 

variables that had an impact on the cap rate for all the three locations during the period. The optimized 

model (Stockholm 5) showed that for the microeconomic variables, the four quarterly lagged variable 

vacancy rate was significant at the level of 1% with a coefficient of -0.070 and rent growth was 

significant at the 5% level with a coefficient of -0.014. The macroeconomic variables that had a 1% 

significance level were the risk-free rate with a coefficient of 0.608, inflation with a coefficient of -0.139 

and the corporate bond spread with a coefficient of 0.517. Monetary aggregate (M3) had a 5% 

significance level and a coefficient of -0.003. The exchange rate and unemployment rate were significant 

at the 10% level with coefficients of 0.020 and 0.094, respectively. The optimized model  

(Gothenburg 5) showed that all variables were significant at the 1% level. The four-quarter lagged 

variable vacancy rate had a coefficient of -0.145, the risk-free rate had a coefficient of 0.510, inflation 

had a coefficient of -0.136, the corporate bond spread had a coefficient of 0.597, the exchange rate had 

a coefficient of 0.021 and finally the monetary aggregate (M3) had a coefficient of -0.003. The last 

optimized model (Malmö 5) showed that all variables were significant at the level of 1%, except for the 

exchange rate which was significant at the 5% level. The four-quarter lagged variable rent growth had a 

coefficient of -0.025, the risk-free rate had a coefficient of 0.297, inflation had a coefficient of -0.131, 

the corporate bond spread had a coefficient of 0.667, the exchange rate had a coefficient of 0.021, the 

unemployment rate had a coefficient of 0.119 and finally the monetary aggregate (M3) had a coefficient 

of -0.004. 

Some differences between the cities that can be highlighted were that the four-quarter lagged variable 

for rent growth and the unemployment rate for Gothenburg CBD was not significant compared to 

Stockholm and Malmö CBD where the variables were significant. In Malmö CBD, the four-quarter 

lagged vacancy rate was not significant while the variable was significant for Stockholm and 

Gothenburg CBD. Inflation in Stockholm and Malmö CBD had the largest negative impact on the cap 

rate, while the four-quarter lagged vacancy rate had the largest negative impact on the cap rate in 

Gothenburg CBD. Risk-free rate had the largest positive impact on the cap rate in Stockholm CBD, 

while the corporate bond spread had the largest positive impact in Gothenburg and Malmö CBD. 

However, monetary aggregate (M3) had the smallest impact on the cap rates while both risk-free rate 

and corporate bond spread had together the biggest impact on cap rates for all the locations.  
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Future research 

What this report did not include, which further studies could investigate is, among other things, how 

several different types of variables with transaction characteristics may affect the cap rate, such as 

transaction volumes and different types of investors. How property-specific variables could affect the 

cap rate, for example, the type of tenants and their credit ratings, contract lengths, year of construction, 

building age and sustainability aspects of the properties, such as environmental certification, could be 

investigated. Further research could also look at how different variables impact the cap rates in the non-

CBD areas for the cities as well as examine how the cap rate varies for the different segments in Sweden's 

real estate market. 

 

 

 

 

  



 

39 

 

References 
Akinsomi O, Mkhabela N and Taderera M (2018) ‘The role of macro-economic indicators in 

explaining direct commercial real estate returns: evidence from South Africa’, Journal of Property 

Research, 35(1): 28–52, DOI: 10.1080/09599916.2017.1402071. 

Alain C, Benoit L and Arnaud S (2018) ‘International money supply and real estate risk premium: The 

case of the London office market’ Journal of International Money and Finance, 82(1): 120–140, DOI: 

10.1016/j.jimonfin.2018.01.001. 

Baum A.E, Crosby N and Devaney S (2021) Property Investment Appraisal, 4th edn, Oxford: John 

Wiley and Sons Ltd. 

Blanchard O, Amighini A and Giavazzi F (2021) Macroeconomics: a European Perspective, 4th edn, 

New York: Pearson. 

Catella Property (2022) CREDI November 2022: Debt market [PDF 11.749KB], Catella Property, 

accessed 12 February 2023.   

Catella Property (2023a) Catella Property [website], accessed 12 February 2023. 

Catella Property (2023b) Catella Property [website], accessed 12 February 2023. 

CFI (Corporate Finance Institute) (2022) ’Monetary Transmission Mechanism’, Corporate Finance 

Institute website, accessed 3 February 2023.  

Chervachidze S and Wheaton W (2013) ‘What Determined the Great Cap Rate Compression of 2000–

2007, and the Dramatic Reversal During the 2008–2009 Financial Crisis?’, The Journal of Real Estate 

Finance and Economics, 46(2): 208–231, DOI: 10.1007/s11146-011-9334-z. 

Chuangdumrongsomsuk M and Fuerst F (2016) ‘Determinants of Cap Rates in US Office Markets’, 

Journal of Real Estate Literature, 25(2): 265–282, DOI: 10.1080/10835547.2017.12090458. 

Clayton J and Glass D.L (2009) 'cap rates & real Estate cycles: A historical perspective with a look to 

the future' Cornerstone Real Estate Advisers LLC, Adventures in CRE, accessed 1 February 2023. 

Conner P and Liang Y (2005) ‘The complex interaction between real estate cap rates and interest 

rates’, Briefings in Real Estate Finance, 4(3): 185–197. 

Crosby N, Jackson C and Orr A (2016) 'Refining the real estate pricing model', Journal of Property 

Research, 33(4): 332–358, DOI: 10.1080/09599916.2016.1237539. 

Duca J.V and Ling D.C (2020) ‘The other (commercial) real estate boom and bust: The effects of risk 

premia and regulatory capital arbitrage’, Journal of Banking & Finance, 112(1): 105317, DOI: 

10.1016/j.jbankfin.2018.03.006. 

Fisher I (1930) The theory of interest, Liberty Fund, accessed 2 February 2023. 

Grissom T.V, Hartzell D, and Liu C.H (1987) ‘An Approach to Industrial Real Estate Market 

Segmentation and Valuation Using the Arbitrage Pricing Paradigm’, Real Estate Economics, 15(3): 

199–219, DOI: 10.1111/1540-6229.00428. 

Hartzell D, Hekman J, and Miles M (1986) ‘Diversification Categories in Investment Real Estate’, 

Real Estate Economics, 14(2): 230–254, DOI: 10.1111/1540-6229.00385. 

Hoesli M (1994) ‘Real Estate as a Hedge against Inflation: Learning from the Swiss Case’, Journal of 

Property Valuation and Investment, 12(3): 51–59, DOI: 10.1108/14635789410063913. 

IMF (International Monetary Fund) (2022) IMF [website], accessed 11 February 2023. 

https://webapp.catella.com/cdn/Download/CREDI%20Nov%202022-2022-11-18-1030.pdf
https://www.catellaproperty.com/csp/transaction/charts
https://www.catellaproperty.com/csp/transaction/market-estimates
https://corporatefinanceinstitute.com/resources/economics/monetary-transmission-mechanism/
https://www.adventuresincre.com/wp-content/uploads/2017/09/Cap-rates-and-RE-Cycles.pdf
https://www.adventuresincre.com/wp-content/uploads/2017/09/Cap-rates-and-RE-Cycles.pdf
http://files.libertyfund.org/files/1416/0219_Bk.pdf
https://www.imf.org/external/datamapper/profile/SWE


 

40 

 

Jackson C and Orr A (2011) ‘Real estate stock selection and attribute preferences’, Journal of Property 

Research, 28(4): 317–339, DOI: 10.1080/09599916.2011.586469. 

Larriva M and Linneman P (2022) ‘The determinants of capitalisation rates: evidence from the US real 

estate markets’, Journal of Property Investment & Finance, 40(2): 119–169, DOI: 10.1108/JPIF-12-

2020-0140. 

Libarkin J and Kurdziel J (2002) ‘Research Methodologies in Science Education: The Qualitative-

Quantitative Debate’, Journal of Geoscience Education, 50(1): 78–86. DOI: 

10.1080/10899995.2002.12028053. 

McAllister P and Nanda A (2016) ‘Do foreign buyers compress office real estate cap rates?’, Journal 

of Real Estate Research, 38(4): 569–594, DOI: 10.1080/10835547.2016.12091457. 

McDonald J (2015) ‘Capitalisation rates for commercial real estate investment decisions’, Journal of 

Property Investment & Finance, 33(3): 242–255, DOI: 10.1108/JPIF-09-2014-0058. 

NBER (National Bureau of Economic Research) (2021) US Business Cycle Expansions and 

Contractions | NBER [website], accessed 6 March 2023. 

NBER (National Bureau of Economic Research) (2023) Business Cycle Dating | NBER [website], 

accessed 6 March 2023. 

Nichols J and Elliehausen G (2012) ‘Is the Market for Office Properties Efficient?’, SSRN Electronic 

Journal, DOI: 10.2139/ssrn.2024337. 

Nordanö (2011) Tapping new sources : Will alternative property financing close the gap?, Nordanö, 

accessed 21 April 2023.  

Nordanö (2022) Inflation – a blessing or a curse?, Nordanö, accessed 21 April 2023.  

Oikarinen E and Falkenbach H (2017) ‘Foreign investors’ influence on the real estate market 

capitalization rate – evidence from a small open economy’, Applied Economics, 49(32): 3141–3155, 

DOI: 10.1080/00036846.2016.1254343. 

Peng L (2013) ‘Finding Cap Rates: A Property Level Analysis of Commercial Real Estate Pricing’, 

National Council of Real Estate Investment Fiduciaries, accessed 13 April 2023. 

Riksbank (2023a) Riksbank [website], accessed 12 February 2023. 

Riksbank (2023b) Riksbank [website], accessed 20 April 2023. 

Saderion Z, Smith B, and Smith C (1994) 'An Integrated Approach to the Evaluation of Commercial 

Real Estate', The Journal of Real Estate Research, 9(2): 51–167, DOI: 

10.1080/10835547.1994.12090743. 

Saunders M, Lewis P and Thornhill A (2019) Research Methods for Business Students, 8th edn, New 

York: Pearson. 

Saxton H (2022) Follow the Money : Determinants of Cap Rates in the Stockholm Office Market 

[master’s thesis], KTH, accessed 13 February 2023.  

Sivitanides P, Southard J, Torto R and Wheaton W (2001) ‘The Determinants of Appraisal-Based 

Capitalization Rates’, Real Estate Finance, 18(1): 27–38.  

Studenmund A.H (2014) Using Econometrics : A Practical Guide, 6th edn, Harlow: Pearson 

Education Limited. 

https://www.nber.org/research/data/us-business-cycle-expansions-and-contractions
https://www.nber.org/research/data/us-business-cycle-expansions-and-contractions
https://www.nber.org/research/business-cycle-dating
https://www.nordanopartners.com/wp-content/uploads/2018/11/2011-1_Tapping-new-sources.pdf
https://www.nordanopartners.com/wp-content/uploads/2022/08/2022-Inflation-a-blessing-or-curse.pdf
https://www.ncreif.org/globalassets/public-site/research/academic-papers/peng-jan_reri_jan2013.pdf
https://www.riksbank.se/en-gb/statistics/search-interest--exchange-rates/
https://www.riksbank.se/sv/betalningar--kontanter/vad-ar-pengar/hur-mycket-pengar-finns-det-i-samhallet/
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1703346&dswid=8307


 

41 

 

Taylor J.B (1993) ‘Discretion versus policy rules in practice’, Carnegie-Rochester Conference Series 

on Public Policy, 39(1): 195–214. DOI: 10.1016/0167-2231(93)90009-L 

Tyrrell N and Bostwick J (2005) ‘Leverage in real estate investments: an optimization approach’, 

Brief. Real Estate Finance, 5: 143–154. DOI: 10.1002/bref.163. 

Unbehaun F and Fuerst F (2018) ‘Cap rates and risk: a spatial analysis of commercial real estate’, 

Studies in Economics and Finance, 35(1): 25–43, DOI: 10.1108/SEF-11-2016-0267. 

Wiley J.A (2012) ‘Buy High, Sell Low: Corporate Investors in the Office Market’, Real Estate 

Economics, 40(4): 843–860, DOI: 10.1111/j.1540-6229.2012.00341.x. 

Wooldridge J.M (2019) Introductory Econometrics: A Modern Approach, 7th edn, Boston: Cengage 

Learning. 

Yazici B and Yolacan S (2007) ‘A comparison of various tests of normality’, Journal of Statistical 

Computation and Simulation, 77(2): 175–183, DOI: 10.1080/10629360600678310. 

 

  



 

42 

 

Appendices 
Appendix 1. Stockholm CBD area 
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Appendix 2. Gothenburg CBD area 
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Appendix 3. Malmö CBD area 
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Appendix 4. Sources of quantitative data 

Variables Source Link 

Macroeconomic variables   

Risk-free rate (Swedish 10-year treasury bill) The Riksbank Link 

Inflation Statistics Sweden (SCB) Link 

Policy rate The Riksbank Link 

GDP Statistics Sweden (SCB) Link 

Exchange rate The Riksbank Link 

Unemployment rate Statistics Sweden (SCB) Link 

Monetary aggregate (M3)  The Riksbank Link 

Aaa corporate bond yield Moody's Link 

Spread, Baa - Aaa corporate bond yields Moody's Link 

   

Microeconomic variables   

Rent level/Rent growth JLL Research Sweden - 

Vacancy rate JLL Research Sweden - 

Location JLL Research Sweden - 

https://www.riksbank.se/sv/statistik/sok-rantor--valutakurser/?g7-SEGVB5YC=on&g7-SEGVB10YC=on&from=2007-01-01&to=2023-01-25&f=Quarter&c=cAverage&s=Comma
https://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__PR__PR0101__PR0101A/KPItotM/
https://www.riksbank.se/sv/statistik/sok-rantor--valutakurser/?g2-SECBREPOEFF=on&from=2007-01-01&to=2023-01-25&f=Quarter&c=cAverage&s=Comma
https://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__NR__NR0103__NR0103A/NR0103ENS2010T01Kv/
https://www.riksbank.se/sv/statistik/sok-rantor--valutakurser/?g151-SEKKIX92=on&from=2007-01-01&to=2023-01-25&f=Quarter&c=cAverage&s=Comma
https://www.statistikdatabasen.scb.se/pxweb/sv/ssd/START__AM__AM0401__AM0401L/NAKUArblheltidstudK/
https://www.riksbank.se/sv/statistik/riksbankens-balansrakning/riksbankens-tillgangar-och-skulder-veckorapport/
https://fred.stlouisfed.org/series/AAA
https://fred.stlouisfed.org/graph/?g=f09
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