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Abstract. As a result of globalization, e-commerce and innovations in the logistics 

supply chain, investors interest in logistics real estate investments has steeply 

increased over the years. These are investments in buildings that take a vital 

component within the supply chain of firms and all require different types of building 

characteristics and locations. Many of these buildings are located within logistics 

parks, while some are stand-alone units. This thesis examines the possible benefits 

of buildings clustered in these logistics parks. Various performance indicators of 

investment returns are assessed using a hedonic price modeling approach. A first-

differencing strategy is applied to control for observed and unobserved similarities 

among the assets. Initially, stand-alone properties are found to perform better 

compared to those assets. After controlling for confounding variables, stand-alone 

units are found not to outperform assets in logistics parks. The analysis therefore 

suggests that return measures should not be interpreted without accounting for the 

possible influence of unobserved property quality. The findings of this study are useful 

for investors who aim to develop the highest performing, low risk bearing portfolio in 

logistics real estate. 
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1. Introduction 

Since the last decades, investments in logistics as an industry as well as the related real 

estate as an asset class have increased tremendously. Today, logistics real estate returns are 

high, dialogued with a low risk appetite (Prologis, 2012; Mattarocci & Pekdemir, 2017). 

Historically however, logistics real estate was viewed as a riskier investment class because 

buildings normally housed only one tenant which require tailormade facilities (Mattarocci & 

Pekdemir, 2017). The demand for efficiency in the supply chain has been increasing with next 

day delivery becoming the standard, generating a large technological innovation in the 

logistics industry (Savills, 2019). As a result of this evolution in the supply chain, combined 

with globalization, increases in consumption and retailers moving from high-streets to e-

commerce via efficient distribution centers, there is a large increase in investors demand for 

logistics real estate as a single investment class (BNP Paribas, 2018; Buck, 2019). This 

increase in the logistics real estate sector as a solitary investment class enables for a relevant 

and still limited area of research. 

Logistic real estate contains of the transportation companies, storage and warehousing 

and companies supporting activities for transport and logistics which all have a share in the 

supply chain (Lagneaux, 2008). In 2012, the logistics industry accounted for a market share 

of €878 billion and is expected to have increased in the consecutive years following 2012 

(European Commisson, 2015) 1 . In 2015, the market share of e-commerce in Europe 

amounted to $480 billion (Mattarocci & Pekdemir, 2017). As the activity on the investment 

market for logistic real estate is increasing and less investment opportunities are supplied, 

various return metrics should be researched to evaluate their performance. 

With logistics real estate, the distribution and storage purpose buildings facilitating the 

process of efficient and effective planning, implementing, controlling, transportation and 

storage of consumption goods as a result of consumer demand makes sure that consumer 

requirements are meant (Mattarocci & Pekdemir, 2017). The logistics facilities important to 

the supply chain can either be a warehouse, a distribution center, a fulfillment center, a 

manufacturing or production center. Dependent of the size of the supply chain and consumer 

demand the buildings can range from a facility smaller than 10,000 square meters, to 

properties in excess of 100,000 square meters of floor area. Logistic facilities are used for 

retail, B2B, B2C, transport, e-commerce and manufacturing purposes which supply to a large 

 
1 over other asset classes logistics real estate enjoys many benefits. For example, in the risk versus return 

spectrum, logistics real estate has a relatively high total return (7-8%) over a low risk (9%) as compared to offices 

and retail (Prologis, 2012). As an example, logistics yields in the Netherlands are under 5% and expected to 

compress further in the future which represents a low risk appetite (Savills, 2019). 
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range of customers. Within logistic properties two different tenant structures are used, a 

single tenant and a multitenant structure (Mattarocci & Pekdemir, 2017). Multitenant facilities 

are generally of high capital value in certain clustered locations and require specific investors 

consent and knowledge about the sector and investment, which enables for a sector specific 

research focus. 

Logistic real estate tend to cluster in areas where an extensive amount of related business 

activity is located, either within the periphery or in rural areas (van den Heuvel et al., 2013). 

In Europe, interesting settlement clusters are, Venlo, Ruhr-Rhein and Central Poland-Lodź as 

these are viewed as highly attractive towards logistic operating firms (Prologis, 2017). It 

should be noted that there are beneficial sources relating to these settlement clusters which 

can be observed from either a logistics operating firm or from an investor’s perspective. 

Agglomeration economies and their externalities have been covered extensively in research. 

However, as noted, logistics real estate tends to locate in clusters without a straightforward 

identification from a real estate investment perspective about the benefits from logistics 

clustering. This research will focus on the clustering benefits of real estate in logistics parks 

from an investor perspective which are driven by increasing market interest and the evolution 

in the supply chain. 

As noted, there is limited literature on the investor benefits from clustering in logistics 

parks available. While many studies elaborate on direct and indirect real estate price dynamics 

and some partially cover logistics in their data subset, there is no consensus about the price 

dynamics (Fehribach et al., 1993; Sivitanidou, 1995; Sivitanidou & Sivitanides, 1995; 

Lockwood & Rutherford, 1996; Hoesli et al., 1997; Buttimer et al., 1997; Slade, 2000; 

Brounen & Jennen, 2009; Byrne & Lee, 2010; Beekmans et al., 2014). As an example, certain 

researchers find that factors like distance to the highway or the age of a building have a 

negative impact on the real estate price, while others are contrasting this, stating that these 

factors have a positive influence (Sivitanidou, 1995; Sivitanidou & Sivitanides; Slade, 2000; 

Beekmans et al., 2014) In addition there are contrasting views on the influence of ceiling 

height and  amount of office space. Were some indicate that these have a positive influence 

on the rent per square meters are others contrasting this view (Fehribach et al., 1993; 

Buttimer et al., 1997). Many agglomeration studies focus on beneficial sources of clustering, 

however most of these are focussed on the actual users of logistic real estate, not the 

investors (Feldman, 1999; Sheffi, 2012; van den Heuvel et al., 2013; Krugman et al., 2014; 

Rivera et al., 2014). The real estate pricing dynamics should therefore be combined with 

agglomeration studies to assess their benefits from an investment perspective. 
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This research aims to connect the benefits of agglomerations and determine the beneficial 

sources of logistics clustering from an investor’s perspective. Explanation of beneficial 

clustering effects from the owner’s perspective relate to economies of scale (Krugman et al., 

2014). An economy of scale reveals that a firm enables a competitive advantage when their 

production size increases so it can increase their production and lower its costs per unit 

(Ambrose et al., 2005). Larger firms are therefore able to save more costs. The law of 

increasing returns to scale ensures, within a logistics cluster, that the marginal operations 

cost per unit can be decreased when the total area of land or number of units is increased 

(Samuelson & Nordhaus, 2001). This should be beneficial in return metrics which are 

influenced by operating costs. Looking at the benefits of economies of scale, from a REIT 

perspective, these tend to benefit from this phenomenon, where a larger REIT is able to lower 

operation cost on its assets and increase its revenue (Ambrose et al., 2005). It should 

therefore be likely that a certain clustering benefit in logistics parks is visible from an investor 

perspective. When owning a larger set of assets within a cluster, the landlord is able to offer 

a more suitable set of services towards their tenants and reduce the incremental cost per unit 

(Evans, 2004). This optimal set of services would yield a higher efficiency in groups of 

properties. The increase in revenues and cost reduction are expressed within a set of different 

return metrics which should be assessed in order to examine the beneficial effects of clustering.  

In general, real estate investment are examined using a set of different performance 

metrics. In this thesis a hedonic price modeling technique is used to regress a set of different 

investment return metrics in assessing the benefits of logistics clusters. Especially within 

clusters, different return metrics are necessary to help the investors decide in which assets 

to invest (Brueggeman & Fisher, 2011). The direct or indirect returns are able to cover the 

internal rate of, total, capital and income return over time and are expressed in different 

indexes. In addition, yields are important to determine the risk of investments in different 

areas (Chinloy, 1996). Finally, retention rates are generally overlooked, but are of high 

importance when ignoring diversification strategies and focusing on customer relations 

(Kusbit & Sutton, 1991). 

The empirical strategy of this research relies on the hedonic pricing method established 

by Rosen (1974). Where a house is viewed as a set of bundled attributes and house prices 

can be elaborated into implicit prices for physical and locational building characteristics. Evans 

(2004), used the approach by Rosen in relating economies of scale towards the increased 

production and decreased cost when the scale is expanded. Using a multivariate regression 

model, the hedonics price modeling approach is used to elaborate different return metrics in 

logistics parks versus stand-alone units. As many investors operate on a European level and 
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logistics real estate varies through different cycles across European regions, a Pan-European 

dataset is used from a large logistics real estate investor. This study is the first study to 

combine agglomeration studies with logistics real estate from an investor perspective. It 

assesses various return metrics to determine performance characteristics of logistics parks 

versus stand-alone units. 

This thesis is structured as follows. The next chapter will construct the theoretical 

framework for this research, where the choice for different performance indicators is further 

motivated. In addition, there are two main theoretical perspectives relating to logistics park 

investments defined: cluster theory and portfolio selection. Section 3 will form the empirical 

approach for this research where the methodology for this research is constructed. Section 4 

will describe the data and analysis? The results for this research are discussed in chapter 5. 

Interpretation of the results can be found in the discussion in chapter 6. Conclusions will be 

drawn in chapter 7. 

2. Theoretical Framework 

An investment decision is a deliberation from the demand and the supply market viewed 

from an investor’s perspective. This research will solely focus on the decision of the investor. 

The decision is based on various factors such as, where demand for certain real estate 

investment is high as a result of high interest for investors as well as from users. An investor 

uses a large set of different performance indicators where the return to risk appetite is 

weighted to help decide on which areas to invest in. Agglomeration of firms contribute to a 

large extent to increased investors demand towards certain areas. Agglomeration theory of 

Marshall (1890) and extended by Porter (2000) and Krugman (2014), who constructs the 

basis of de location preferences of firms. On the investors side, portfolio allocation, 

diversification and diminishing return to scale theory are important explanations in the 

performance of real estate located in logistics parks versus stand-alone assets. These different 

theories from an investor’s perspective will be discussed in further detail. 

2.1. The performance of logistics real estate 

The performance of real estate is generally understood via a mix of indicators. Initially, it 

is emphasized that these performance metrics will vary among themselves because of 

differing agglomeration benefits and in the portfolio allocation theories. Different return 

indicators determine the rate an investor potentially receives on a property. In the broadest 

sense, the return of real estate if divided in the direct and indirect return which are interpreted 

as strong indicators for real estate assets. The direct return is to the rental cash flow of a 

property. The indirect property return relates to a long-term appreciation in the value of a 
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property and is affected by capital expenditures. A different, widely researched performance 

metric to compare properties over time and space are yields, which represents the rental 

income divided by the value of the property (Chinloy, 1996; Berk et al., 2015). The yield 

resembles a certain risk factor relating to the investment of single assets. The Internal Rate 

of Return (IRR) provides a long-term investment performance proposition of properties. The 

IRR is beneficial in the sense that it uses the Net Operating Income (NOI), where all vacancy 

and collection losses, capital and operational expenditures are subtracted from the rental 

income and is calculated over a certain investment period (Brueggeman & Fisher, 2011). 

Capital expenditures might occur more often in combination with volatile rental contracts and 

rent renewals. Customer retention rates, which relate to the ability to retain customers, and 

has almost no theoretical base, it serves as indicator in the long-term performance of 

companies (Kusbit & Sutton, 1991). Retention rates influence direct and indirect return 

metrics (Baum & Turner, 2004). To elaborate, retention rates enable for a secure rental 

income stability over time. These assets show to have a stable customer base compared to 

assets with lower retention rates. The aforementioned drivers behind this mix of indicators, 

what characteristics impact these different types of performance returns and how they relate 

to agglomerations of logistics and optimal portfolio allocations will be further discussed in the 

next paragraph. 

Investment performance mentions that indicators are impacted on many economic levels. 

In a general meta level analysis, macroeconomic changes should not be ignored but are in a 

high empirical sense embedded, as a range of proxies, in these performance indicators 

(Szweizer, 2019). In general, the various indicators are adjusted in the data for these 

macroeconomic determinants and will not be discussed in full extent as they are specific 

across various regions and because of sample size constraints. In general, GDP growth is 

linked to higher property returns as it correlates with higher demand via increased 

manufacturing output (Thompson & Tsolacos, 1999; de Wit & van Dijk, 2003; Hoskins et al., 

2004; McGough et al., 2005; Olatunji et al., 2017). Interest rates, inflation, employment 

ratios, population growth, income per capita and sector specific outputs are strong 

determinants that indicate real estate performance (Hoesli et al., 1997; Ling & Naranjo, 1997; 

Liow, 2006; Ling et al., 2009; Brooks & Tsolacos, 2010; Mattarocci & Pekdemir, 2017; Bouard 

& Lamari, 2018).  

A commonly used measure in bid-rent analysis of property values is the distance to the 

CBD (Alonso, 1964). However, Lockwood & Rutherford (1996) find that there is no significant 

relationship between the distance to the CBD and the value of industrial properties. Especially 

with logistics real estate, where in such a complex intertwined and interlinked transport 
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system, distance to the CBD is less important and more related to their location within the 

supply chain. Only ‘last mile’ distribution facilities locate near the CBD (Jakubicek, 2010). 

Heitz et al., (2019) find that logistics real estate companies targeting specifically towards 

logistics (Goodman, Prologis, P3) offer standardized facilities (6000 m2 for a warehouse) for 

logistics service providers. These tend to locate near the periphery of the city and contribute 

to the logistics sprawl. In some cases, real estate companies offer extended services and 

locate in prime locations in privately planned logistics parks. In industrial real estate literature, 

industrial facilities are predetermined for two submarkets, manufacturing or distribution. In 

the study of Black et al., (1997) about the pricing of industrial real estate, they evaluate the 

two different activities. The literature elaborates that in distribution facilities, characteristics 

like the cubic feet, office area, site area, dock-high doors, manufacturing wage, air-condition, 

if the site has access to a railroad and the condition of the property are important in pricing 

a logistics asset. 

Beekmans et al. (2014) found that locations in areas where specialization in the 

composition of firms occurs is related with higher property values. In addition, their research 

concludes that the visibility from the highway and the region in which the industrial facility is 

located, have a significant impact on the value of the property. The study by Byrne & Lee 

(2010), extends focus by analyzing the concentration of industrial investment in England and 

Wales. The concentration of investments in industrial facilities are mainly in areas with a high 

concentration of manually skilled workers and in areas which are characterized by smaller 

industrial units. According to a Taiwanese study by Lin & Ben (2009), strong industrial 

agglomerations are related to higher land values. Location choices for logistics asset are 

difficult since they are negatively perceived by the public. However, public interventions are 

found to have a negative to no influence on land prices, where the allocation of industrial 

parks by local governments only leads to inefficient location choices. 

2.2. How clusters are important for the industrial real estate sector 

Clustering is well acknowledged and frequently researched by sociologists, planners and 

economists (Harrison, 1992). In the basis, the conceptual explanation of geographical, 

clustering relates to localization and urbanization of economies (Beckers et al., 2018). 

Marshall (1890) constructed the theoretical basis of understanding clusters and how 

agglomeration economies are formed. A cluster is defined as an area where a group of 

interrelated firms and institutions are connected by commonalities and complementarities 

which comprise to a certain locational competitive advantage (Porter, 2000). In these clusters, 

groups of firms operate inter-related, competitive and serve a particular customer. McCann 

(2013), established three ideal types of clusters that relate to the nature of interaction 
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between firms: pure agglomeration, industrial complexes and social networks. Memberships 

in these clusters can be open in a pure agglomeration and closed in an industrial complex. In 

industrial complexes, where most of the investment in logistic real estate occur, the relations 

are usually identifiable and consists of interrelated stable trading. In general, spatial 

agglomerations contain different characteristics of these types of clusters. Previous research 

has focused on establishing different location quotients that relate to the sizes of clusters 

when discovering a cluster (Rivera et al., 2014; van den Heuvel et al., 2014; Beckers et al., 

2018). In the basis, economic clusters are determined by a share or a certain industry in an 

area divided by the share of employment and an area can range from regions, states, cities 

or other predefined area’s (Krugman, 1991; van den Heuvel et al, 2014; Beckers et al., 2018). 

Understanding what drives agglomerations from a tenant perspective is beneficial in the sense 

that investors can invest in those areas where a high demand from certain firms are present. 

In modern clustering theory, there are four beneficial sources accounted to a synergy of 

firms (Rivera et al., 2016). First, co-locating enables collaboration between firms, where 

companies are partnering over time to enable lower costs or achieve an improved production 

standard. Second, co-locating entrenches a market for value added services where firms are 

able to offer a wider variety of personalized goods to adjust for consumer demand. Thirdly, 

as a result of co-location employees’ career mobility enlarges as the area is more attractive 

to employees as there is an increasing possibility to gain work experience and promote to 

higher accountability jobs. Fourthly, and partly relates to the third benefit, co-locating is a 

driver for further job creations. These beneficial sources can be pinpointed within the Marshall-

Arrow-Romer externalities, where agglomerations increase innovation to reduce the cost of 

supplies or enables for specializations among firms (Glaeser et al., 1992). According to van 

den Heuvel et al. (2013), these beneficial agglomeration sources can be specified towards the 

logistics industry. First, synergy of logistic facilities provides a cooperative transport system 

to save costs. Second, when in a logistics cluster, firms demand short-term storage, supply 

of extra storage may be provided by third parties. Thirdly, synergy of logistic firms may give 

a sufficient scale for multimodal transport services. These benefits are constructed from a 

user perspective but impact investment returns, as demand in clusters should be higher 

because these aforementioned benefits. 

According to Venables (1996), the benefits of agglomerations go beyond the beneficial 

externalities of labor pooling and knowledge spillover. In their constructed theory, they 

conclude that within agglomerations, firms would allow to pay relatively high wages. In 

contrast to what is expected, firms would not want to relocate as they would forgo the benefits 

from clustering. From an investors perspective this offers an interesting point of view of where 
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to invest. They indicate that firms’ initial reason for clustering is because of observed and 

unobserved cost advantages. Additionally, the spillovers should be geographically localized. 

According to Ellison & Glaeser (1999), firms agglomerate because of natural cost advantages 

and because of natural advantages. Natural advantages relate to either labor or resource 

advantages. They conclude that 20% of the measured concentration can be related to these 

observable natural advantages. These advantages are able to supply a reduction in production 

costs. Reducing costs for the tenants on the production side helps to retain customers and 

enable for future rent increases. According to Baum & Turner (2004), in the study of the 

European office market show that lower retention rates are found when inflexible lease 

structures occur. These lease structures relate for example to “triple net” leases where all 

operating expenses, non-operating expenses, insurance costs, taxes, certain recurring capital 

outlies for repairs and internal modifications are all paid by the tenant (Brueggeman & Fisher, 

2011). Especially in industrial real estate, where larger amounts of spaces are occupied a 

triple net lease is required.  

2.3. Ideal portfolio allocation using the benefits of clustering 

From a real estate investment perspective, an opposing view towards clustering should be 

accounted. Portfolio allocation and portfolio theory about the composition of a real estate 

portfolio are of importance in understanding the investment decision in logistics parks. 

Markowitz (1952), formed the basis of the modern portfolio Theory (MPT). This model shows 

the second stage of selecting a portfolio, which starts with analyzing the belief of future 

performance and ends with the choice of constructing a portfolio. An investor would optimize 

expected return relative to its volatility. Where the volatility is a measure of the variance of 

historical return. The measured covariance of each security can be calculated which 

corresponds to these historical returns. With these covariances one can measure the joint 

movement of securities to construct an optimal portfolio where the unsystematic risk is 

diversified in such a way it is absent. At each level of expected return, the Modern Portfolio 

Theory is used to calculate the optimal portfolio composition. 

The Capital Asset Pricing Model (CAPM) is a proposed model about risk over return (Sharpe, 

1964). The model is elaborates on the equilibrium tradeoff between risk and return. CAPM 

gives the return of an investment, which is equal to the risk-free rate plus a risk premium 

which is equal to the systematic risk of an investment (Berk et al., 2015). Each security carries 

its own independent/unsystematic risk which represents the investment unique 

characteristics. Increasing and diversifying the allocation of different assets enables this 

independent risk to be averaged out. Theory states that investors are however not rewarded 
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for bearing unsystematic risk as the model might imply. The beta is the only measure in the 

CAPM which takes account of risk. 

Diversification in real estate is also of high importance. As different countries and different 

real estate sectors go through differing cycles (Chinloy, 1996; Wheaton, 1999). In the case 

when investing only in one sector, logistics real estate, to deal with cycles investments should 

be diversified over different countries. The former relates to a macro-economic perspective, 

at the micro-level, the possible benefits from a diversification view are limited. Because real 

estate is not subjected to daily price changes and are located in local markets with specific 

market conditions (Friedman, 1971). In an optimal real estate portfolio, different assets in 

different areas should be acquired to minimize the unsystematic risk within the portfolio. As 

the assets within a park share similar risk, the portfolio must be of a large enough size to 

diversify the unsystematic risk of all those assets across the entire portfolio of properties. 

From a portfolio diversification strategy, the benefits of clustering are counterintuitive from 

what is expected from agglomeration approaches. Instead of enabling for cost reductions, 

assets within a logistics park share a similar risk. There might thus be a downside towards 

logistics parks investments. In investment analysis, one can therefore combine all assets in 

that logistics park and treat it as one entity. 

3. Empirical approach for industrial real estate performance park performance 

To understand the differences in performance of logistics parks versus stand-alone units, 

this is analyzed using various measures of returns of individual assets in hedonic price models. 

With an OLS regression, attributes that the influence each of the performance indicators can 

be assessed in separate models. Returns are measured by the total return, appreciation return, 

income return and internal rate of return. This is in line with common investment analysis, in 

which usually different performance indicators are assessed to evaluate the possible 

investment potential in addition to yields.  

The model considers Rosen’s (1974) notion that the buyers and sellers interact are 

drivers on the market and establish in a functional relationship an equilibrium in the price of 

a differentiated product and its attributes. This approach establishes a price scheme where a 

set of attributes contributes towards the total implicit price of a property (Evans, 2004). This 

may then reveals how attributes influence these different returns. 

Throughout the various models, a similar approach used by Daams et al. (2019) is followed. 

In hedonic price models, the use of fixed effects to control for certain spatial and attributional 

characteristics which takes account of subject-specific means is well known. Instead of using 
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fixed effects, this approach will implement spatial and attributional controls by first 

differencing the sample data. In this approach either the observed or unobserved shared 

similarities are cancelled out between paired assets in a country. This process is used to 

control for possible endogenous omitted variables and considers the sources of potential 

endogeneity (Gibbons & Overman, 2012). Possible sources of endogeneity are that in 

countries where assets are higher returning (i.e. UK and NL) are also highly regulated 

countries in terms of zoning. Building logistics asset in these countries are attractive 

investments, but to prevent a sprawl the planning permissions are strictly regulated. 

Using first differencing to implement spatial fixed effects is documented to perform well 

in the house price-based valuation of (dis)amenities (Kuminoff et al., 2010). In the first 

differencing process, the model is controlled based on in-differences per country. The assets 

within the countries are then first-differenced based on the built year, the size, average gross 

passing rent per square meter and the market classification as these might endogenously 

impact returns (Feldman, 1999; Wheaton & Nechayev, 2005). The market classification 

consists of two types of distribution which serve as a proxy for the distance to the supplier 

market. This is relevant to observe as, for example, city distribution is located closer to the 

city as could be expected from basic bid-rent theory (Alonso, 1964). Closer to the CBD, where 

asset values are higher, higher appreciation returns are likely as the property market interest 

for properties there becomes more tense.  

In a research design where the sample size is limited, and a standard fixed effects model 

would not fit well, using first differencing is of added benefit. Instead of using dummy 

variables in the research model, with only few observations per dummy, the fixed effects are 

controlled by first-differencing the data. By applying this approach the shared similarity is 

removed in the (un)observed characteristics and returns of properties within the same fixed 

effect category (Daams et al., 2019). The overall model is constructed as follows: 

(𝑅𝑎𝑝) − (𝑅𝑏𝑝) =  𝛽𝑥(𝑃𝑎𝑟𝑘𝑎𝑝𝑥 − 𝑃𝑎𝑟𝑘𝑏𝑝𝑥) + ∑ 𝛽𝑘(𝑋𝑎𝑝𝑘 − 𝑋𝑏𝑣𝑘)𝐾
𝑘=1 + 𝜀𝑎𝑝𝑏                  (1) 

Where (𝑅𝑎𝑝) − (𝑅𝑏𝑣) is the first difference between a certain property return indicator2 

(Total return, Income return, Capital return, Internal rate of return and the Net initial Yield – see sections 

3.1 to 3.5 for a discussion of each of these variables that are assessed in separate versions of specification 

1) of building a and building b, which are paired for being located in the same country; Park 

 
2 The independent variables have been transformed as the inverse logit or the arcsine. Variables which showed 
negative observations have been transformed with the arcsine. In all other instances the inverse logit is taken. The 
transformations are mentioned in the regression results. 
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is the variable of interest, a dummy variable indicating whether the observed asset is located 

in a logistics park or not; 𝑣𝑎𝑝𝑧 − 𝑣𝑏𝑝𝑧 a set of different independent variables: located-in-a-

park dummy;  (𝑋𝑎𝑝𝑘 − 𝑋𝑏𝑣𝑘) is the aforementioned kth (k = 1, . . ., K) property characteristic 

including structural and locational attributes as well as construction year fixed effects as well 

as retention rate, vacancy rate, gross passing rent and the initial acquisition costs; 𝜀𝑎𝑝𝑣𝑡 

denotes standard errors that are spatially clustered at the country level in order to account 

for spatial autocorrelation in returns. Each of the variables has been first-differenced. The 

interpretation of estimates from such first-differences model is similar to the interpretation of 

those in a conventional regression model.  

The inverse log in the dependent variable is taken to transform the dependent variable, 

which can be used for non-normally distributed proportion data (expx / (1 + expx)). It is 

recommended to use such a logit transformation for this research reveals clustered returns 

between 1 > x > 0 and gives a stronger transformation for this type of data (Baum, 2008). 

In certain cases, with negative returns present, an inverse logit transformation would not be 

possible, and an arcsine transformation is applied. The variable of interest (whether and asset 

is located in a logistics park) can be interpreted as such that depending on the outcome of 

the regression model, comparing a an asset located in a park versus a stand-alone unit, the 

return will be x percent higher or lower. In a hypothetical example, if the regression coefficient 

showed a significant hypothetical number 0.532. reverting this would give a coefficient of 

0.128 (LN(x)/(1+LN(x))) (McCullagh & Nelder, 1981). Interpreting the coefficient would mean 

if an asset is located in a logistic park, the return measure would be 12 bps higher. 

3.1. Total return 

As mentioned, the performance of real estate is evaluated by the direct return and indirect 

return. The direct return relates to the rental cash flow of a property yield. The direct return 

of a property is measured by certain indexes to compare the performance of properties. The 

direct and indirect returns are in relative form compressed in the total return and is 

represented by the following formula (MSCI, 2014): 

𝑇𝑅𝑡 =
(𝐶𝑉𝑡−𝐶𝑉(𝑡−1)−𝐶𝐸𝑥𝑝𝑡+𝐶𝑅𝑝𝑡𝑡+𝑁𝐼𝑡)

(𝐶𝑉(𝑡−1)+𝐶𝐸𝑥𝑝𝑡)
∗ 100           (2) 

TRt is the total return in month t; 

CVt is the capital value at the end of the month t; 

CExpt is the total capital expenditure (includes purchases and developments) in 

month t; 

CRptt is the total capital receipts (including sales) in month t; 
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NIt is the day-dated rent receivable during month t, net of property management 

costs, ground rent and other irrecoverable expenditure. 

 

The total return is very capable in measuring performance as it combines both the capital 

appreciation as well as the net operating income (NOI) and capital expenditures (CapEx) of a 

property. The total return can be generalized as a proxy which includes both the direct and 

indirect return. In an America focused study by Miles & McCue (1984) about a large CREF, 

indicates that, industrial real estate would yield the highest return compared to other asset 

classes. In addition, their research concludes that, geographical allocations are linked to 

dominant sectors, where the performance is reflected by demand factors. For example, 

important logistics hubs are clustered in certain areas which are easy to reach within a 

national and international transportation network (e.g. distribution hubs in Venlo and 

Rotterdam).  

3.2. Internal Rate of Return 

As Itoh (2013) mentions, that the real estate market is a market where supply and 

demand act imperfectly. The value of real estate is an interaction between the supply and the 

demand market. Where the demand market acts as the proxy for willingness to pay and the 

supply market acts as a proxy for the sales prices. As the real estate market is imperfect, the 

willingness to pay and the sales price are not in equilibrium. Therefore, the return of a 

property over several years can be expressed by using the Internal Rate of Return (IRR), 

where both the direct cash flow and the indirect cash flow are combined and expressed as a 

required return for the investor (Caselli & Querci, 2009). A certain synergy benefit is expected 

in this indicator, where if the IRR exceeds the required return from an investor, an investment 

decision would go through. In general, the vacancy rate is low in industrial properties and is 

highly correlated with real estate cycles. In general, the vacancy rate is a function of the 

vacant stock over the total stock and reflects the supply and demand balance within an 

economy (Brooks & Tsolacos, 2010) The vacancy rate is an important determinant for the IRR 

of an asset as a period of no rental income has a large impact on short term returns of 

properties (Chinloy, 1996).  

3.3. Appreciation Return 

The appreciation return is a well-used indicator in OLS models (Ambrose & Steiner, 2017). 

The calculation of the appreciation returns follows similar steps as the calculation of the total 

return but excludes day-dated rent. It therefore differs from the total return parameter as the 

appreciation returns represent the indirect return of the property, excluding direct revenues. 
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The appreciation return uses quarterly valuations data and is calculated as follows (MSCI, 

2014): 

𝐶𝐺𝑡 =
(𝐶𝑉𝑡−𝐶𝑉(𝑡−1)−𝐶𝐸𝑥𝑝𝑡+𝐶𝑅𝑝𝑡𝑡)

(𝐶𝑉(𝑡−1)+𝐶𝐸𝑥𝑝𝑡)
∗ 100               (3) 

CGt is the capital return in month t; 

CVt is the capital value at the end of the month t; 

CExpt is the total capital expenditure (includes purchases and developments) in 

month t; 

CRptt is the total capital receipts (including sales) in month t; 

 

A research by Fehribach et al. (1993) indicate the following variables to positively influence 

the sales price of an industrial property: ceiling height, office space, building size, number of 

dock doors and if there is a single tenant occupant. In contrast, the distance to an airport and 

the buildings age are inversely related to the sales price. In an extension in this research area, 

Lockwood & Rutherford (1996), indicate that the log of the sales price of industrial buildings 

in their sample is only influenced by local market conditions, physical building characteristics 

and its location. According to their research, property characteristics relate to square meters 

of land, industrial space and office space. In industrial property valuation, increase in age has 

a negative impact on the value (Beekmans et al., 2014).  

3.4. Income Return 

Compared to the total return of a property the income return index calculation is based in 

the direct return of a property. Where the appreciation return represents the indirect return 

and does show a moderate change in return over time, can the income return show higher 

fluctuations over time. It is therefore necessary to use the income return parameter 

separately from the total return. The income return is calculated as follows (MSCI, 2014): 

𝐼𝑅𝑡 =
𝑁𝐼𝑡

(𝐶𝑉(𝑡−1)+𝐶𝐸𝑥𝑝𝑡)
∗ 100               (4) 

IRt is the capital return in month t; 

NIt is the day-dated rent receivable during month t, net of property management 

costs, ground rent and other irrecoverable expenditure. 

CVt is the capital value at the end of the month t; 

CExpt is the total capital expenditure (includes purchases and developments) in 

month t; 
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In a study of explanatory direct return variables, there are physical and rent characteristics. 

Where the latter relates to the load factor and physical characteristics relate to the number 

of floors, building size, number of buildings and age of the property (Slade, 2000). According 

to Sivitanidou (1995), spatial amenities (firm’s amenities, such as, access to freeway and 

distance to CBD, and workers amenities, such as, education quality and access to shopping 

facilities) influence direct office returns. In a case study of the Los Angeles area, Sivitanidou 

& Sivitanides (1995) indicate that firms’ amenities are the most important factors determining 

industrial direct returns. 

3.5. Yields 

Interest rates among other macroeconomic risk factors, can also have a positive impact 

on property returns and are combined in the rent-to-price ratio. Which consists of the 

following (Antipa & Schalck, 2010; Jones et al., 2014): 

+ Risk free interest rate 

+ Risk premium 

+ Expected inflation 

- Expected rental growth 

Yield3 

 

Towards the relationship between the macro economy and investor’s incentives, inflation 

is used by investors as it reflects the total return (yield) over a certain level of risk. In contrast, 

to elaborate how the macro economy and the micro economy are interlinked: an increase in 

the level of employment increases inflation and thus property price (Olatunji, 2017).  

4. Data 

This study uses a dataset from a large real estate investor who is active in logistic real 

estate throughout Europe. The market share of the researched portfolios consists of 11 million 

square meter and has a net asset value of 9 billion euros at the end of 2017. The dataset 

contains of quarterly reporting data from 2013 until 2018. The dataset consists of 

approximately 650 properties. In the period 2013 - 2018 several properties have been 

acquired, developed and sold. The data series that will be used in this research consists of 

570 properties. The properties are distributed throughout Europe and are located in Belgium, 

Czech Republic, France, Germany, Hungary, Italy, Netherlands, Poland, Slovakia, Spain, 

Sweden and United Kingdom. Assets which are developed after the fourth quarter of 2015 

 
3 Where the yield is a proxy for the risk over return for a specific property 
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are excluded from the sample as in the first years relatively no capital expenditures persist. 

Table 1 presents the descriptive table with the data used for this research. Acquisition costs 

are adjusted for exchange rate and are displayed in euros. The vintage year is the year the 

property was added to the portfolio and therefore differs from the year built. In some cases, 

the retention rate is above 100% as this relates to increased profits from the pool of tenants 

in the building. 

Table 1, descriptive statistics of data 

Variable  Obs  Mean  Std.Dev.  Min  Max 

 Year built 570 2004.189 6.309 1974 2016 

 Vintage Year 570 2009.702 3.156 2000 2015 

Acquisition 

costs (in €) 

570 15,400,000 14,000,000  801,786.30    159,000,000 

 Size sqm 570 21,330.03 12,918.65 1,116 92,391.05 

 Vacancy rate 

2013 – 2018 

570 6.19 % 10.15 % - 62.95 % 

 Yields 2013 – 

2018 

570 6.58 % 0.84 % 3.78 % 10.83 % 

 Retention rate 

2012 - 2018 

528 64.90 % 41.82 % 0 % 133.3 % 

 TR24q 381 13.27 % 3.92 % .94 % 22.89 % 

 IR24q 381 6.41 % 1.31 % 1.37 % 10.72 % 

 CR24q 381 6.55 % 3.60 % -6.72 % 16.38 % 

 IRR24q 411 13.36 % 4.07 % -.05 % 23.62 % 

TR24q means the total return from 2013 until 2018, IR24q means the income return, where the 24q refers to a 

period of 24 quarters, CR24q means the appreciation return, or capital return, IRR24q means the Internal Rate 

of Return. 

 

The focus of this research is to study logistics parks. In order to understand the investment 

characteristics, the definition of a park should be established first. Throughout the dataset, 

there are several definitions that could be used. Foremost, logistics parks are always located 

in a cluster, which are located in an agglomeration or other industrial focused area and are 

generally very accessible via roads or railways. In the dataset used, the investors fund 

management considers three different definitions which should be taken in consideration 

when analyzing logistics park. First, a logistics park is a logistics park when management have 
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full control of this widely defined cluster and the park is surrounded by a fence. Second, they 

do not have full control of the area, but own most of the buildings within that cluster. Third, 

it can be considered within certain zone that is specifically defined as a park by the 

management of the fund. In general, a park is considered when there is a synergy of three 

properties within a close proximity and can only be cross sectioned via a road. According to 

the Royal Institution of Chartered Surveyors (RICS), which monitors and promotes the highest 

standards in valuation of real estate internationally, when valuing properties, a premium is 

accounted towards a portfolio, of which they phrase as a synergistic value for collections and 

groups of properties (RICS, 2017).  

The added value for a synergy relates to a reduction in costs, and/or an increase in 

revenue and/or a reduction in risk (IVSC, 2019). In valuing a portfolio, collections and groups 

of properties, it is important to give a clear specification of certain elements when a group is 

considered (RICS, 2017): 

a) The buildings should be physically joined. The properties have been acquired 

separately, so not as a combined sale; 

b) Properties which are occupied by the same entity; 

c) Ownership of a number of properties will lead to an increased market share by the 

owner or occupier as a result of economies of scale. Savings in administration or 

distribution could be achieved; 

d) Each separate property covers an essential share of the operation covered in a large 

geographical area. 

Interpreting the definition by the RICS when determining a group of properties, the 

definition of a logistics park should contain the following elements: 

Two or more physically adjoining properties, they could only be separated by a small road, 

which are mainly accessed by the occupiers and are owned by the same entity. 

According to Sheffi (2012), a logistics park is clearly defined by their ownership and 

geographical property boundaries. Logistics parks are generally developed by a REIT, 

port/airport authority or a government agency. Within a park, an occupier enjoys benefits 

related to easy access to freight capacity, a wide range of transport modes and a range of 

special services. Special amenities relate to roads that can handle special over-weight cargo. 

Since there is no consensus on the definition of a logistics parks. This research will use a 

variety of different definitions. These definitions are used instead of one to evaluate if there 

is a difference present between their performance metrics when a certain definition is used: 
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1) Three or more properties where there is full control over the area. The area is fenced 

and in full ownership by the investor; 

2) Three or more properties, but no full control over the area. The buildings in the park 

are not owned completely by the investor; 

3) The park considered within a certain zone and is labeled as a park by the fund 

management; 

4) Two or more physically adjoining properties, they could only be separated by a small 

road, which are mainly accessed by the occupiers. 

A fifth definition is added to the range where the strictest criteria are used: a park consist 

of a group of at least eight properties which are not necessarily physically joined but are in a 

close proximity to count them within a park. 

To check for the correlations within the these five definitions which are ranked from least 

strict to most strict and to check for data validity, a Cramér’s V measure of association for 

two binary variables (Cramér, 1946) and is shown in table 2. 

Table 2, measure of association between definitions expressed by Cramér’s V. 

 Definition 4 Definition 3 Definition 2 Definition 1 Definition 5 

Definition 4 1.0000     

Definition 3 0.4971 1.0000    

Definition 2 0.6242 0.7294 1.0000   

Definition 1 0.3937 0.4253 0.5319 1.0000  

Definition 5 0.2563 0.2769 0.3464 0.6517 1.0000 

The Cramér’s V shows the measure of association between binary variables. The definitions are ranged from less 

strict (left) to the most strict (right) as explained in above 

 

The table shows expected patterns. The bottom row is of most importance as it shows that 

the measure of association increases when the definition becomes stricter. Definition 4 is the 

less strict definition, and will have the lowest correlation with definition 5, which is the strictest 

definition. As the definition becomes stricter from left to right, it is likely that definition 1 will 

have the highest measure of association with definition 5. 

5. Results 

Before we turn to the regression analysis, the calculation procedures of the various metrics 

can be checked via a correlation matrix. As various metrics have similar input values a 

measure of association analysis will show if the calculation were properly calculated. Table 3 
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shows the correlation matrix between the various variables used in the regression. As 

expected, the IRR, total and capital return show high correlations, as in all calculations require 

similar data4. Interesting note relates to the correlation between the vacancy rate and the 

yields and the varying differences in correlations between the various return indicators. 

Table 3, Correlation table 

 Year 
built 

Size sqm Vac 24q Yields 
24q 

Retention 
2012 - 
2018 

TR 
24q 

IR 24q CR 
24q 

IRR 
24q 

Year built 1.000         
Size sqm 0.1371 

** 
1.000        

Vac 24q -0.2000 
*** 

-0.1903 
*** 

1.000       

Yield 24q -0.0713 
 

-0.1371 
** 

0.2706 
*** 

1.000      

Retention 
2012 - 
2018 

-0.0647 0.0142 -0.2156 
*** 

0.1637 
*** 

1.000     

TR 24q 0.0315 0.0864 
 

-0.3771 
*** 

-0.2839 
*** 

0.2669 
*** 

1.000    

IR 24q 0.0654 0.1367 
** 

-0.6186 
*** 

0.1595 
** 

0.3995 
*** 

0.2794 
*** 

1.000   

CR 24q 0.0063 0.0408 -0.1714 
*** 

-0.3536 
*** 

0.1350 
* 

0.9383 
*** 

-
0.0697 

1.0000  

IRR 24q 0.0070 0.0643 -0.3771 
*** 

-0.3099 
*** 

0.2297 
*** 

0.9840 
*** 

0.2258 
*** 

0.9411 
*** 

1.000 

TR24q means the total return from 2013 until 2018, where the 24q refers to a period of 24 quarters, IR24q 

means the income return, CR24q means the appreciation return, or capital return, IRR24q means the Internal 

Rate of Return. 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
 

To assess if there is a difference between the performance of logistics parks and stand-

alone units, a two-sample t-test was run according to the different definitions. This prior 

analysis shows if there is an initial difference present between both groups, as in further 

analysis stages, the assets are controlled for in the first differencing technique. These results 

are expressed in table 4 and is constructed as the definitions get stricter from left to right. 

The table shows the average performance indicator over 24 quarters. The time period was 

between 2013 and 2018 and consists only of properties which are not disposed and showed 

a full data coverage over this time period. As shown, when the definition gets stricter, more 

indicators tend to significantly differ between logistics parks and stand-alone units on a 90% 

 
4 This serves as a robustness check for the calculations prior to the analysis 
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confidence interval level (yes resembles the assets located in logistics parks). This outcome 

is relatively surprising considering the agglomeration benefits. Except the income return and 

retention rates, logistics parks seem to perform less well compared to stand-alone units. The 

total return (TR24q) of assets within a logistics park show a significant underperformance of 

87 basis points compared to stand-alone units when using the strictest definition 5. The 

difference increases when a less strict definition is used like definition 2, where the difference 

is 135 basis points in the total return. The income return (IR24q) tends to significantly differ 

using definition 5, with a mean outperformance of 48 basis points for logistics parks units, 

but no significance is found using the relatively less stricter definitions 2 and 1. The mean 

difference becomes significant again using the less strict definitions 4 and 3. The appreciation 

return (CR24q) shows a similar trend as the total return, although with mean differences 

increasing as the definition becomes more strict. The IRR (IRR24q) follows exactly the same 

trend as the capital return where the mean underperformance of logistics parks according to 

definition 5 is 116 basis points. Yields are higher in logistics parks, representing a higher risk 

profile for these assets. Vacancy rates do not show a trend across the various definitions used. 

Retention rates did not show a significant difference across all, except definition 5. Higher 

retention rates can therefore be found in larger logistics parks.  

Table 4, independent two sample t-test for different definitions on various performance 

indicators 

 
Definition 4 Definition 3 

 
Definition 2 

 
Definition 1 

 
Definition 5 

 
In a park 

or not 

No Yes No Yes No Yes No Yes No Yes 

           

TR24q 57 324 66 315 89 292 210 171 278 102 

14.11% 13.12% 13.66% 13.19% 14.30% 12.95% 13.67% 12.77% 13.52% 12.65% 

0.0773* 0.3769 0.0043*** 0.0246** 0.0549* 

           

IR24q 57 324 66 315 89 292 210 171 278 102 

6.71% 6.35% 6.74% 6.34% 6.51% 6.38% 6.36% 6.46% 6.28% 6.76% 

0.0548* 0.0239** 0.4127 0.4370 0.0015*** 

           

CR24q 57 324 66 315 89 292 210 171 278 102 

7.05% 6.46% 6.59% 6.54% 7.44% 6.28% 6.99% 6.01% 6.92% 5.61% 

0.2509 0.9249 0.0076*** 0.0084*** 0.0015*** 

           

IRR 24q 60 351 69 342 93 318 220 191 303 107 

14.13% 13.23% 13.63% 13.31% 14.32% 13.08% 13.86% 12.79% 13.68% 12.52% 

0.1120 0.5521 0.0095*** 0.0080*** 0.0105*** 

           

96 474 109 461 154 416 320 250 428 141 
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Yields 

24q 

6.17% 6.86% 6.16% 6.68% 6.16% 6.74% 6.26% 6.99% 6.39% 7.17% 

0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 

           

Vac rate 

24 q 

96 474 109 461 154 416 320 250 428 141 

2.94% 6.64% 5.02% 6.47% 4.41% 6.86% 5.24% 7.43% 5.92% 7.09% 

0.0005*** 0.1798 0.0107 0.0104** 0.2385 

           

Retention 

2012 - 

2018 

87 441 97 431 138 390 292 236 390 137 

59.13% 66.04% 69.03% 63.97% 63.67% 65.33% 63.74% 66.33% 62.25% 72.37% 

0.1591 0.2823 0.6879 0.4801 0.0147** 

The definitions are ranked similar to table 2 where the less strict definition is located on the left and the de 

definition becomes stricter towards the left. TR means the total return, IR means the income return, CR means 

the appreciation return, or capital return, IRR means the Internal Rate of Return, Vac rate means the vacancy 

rate between 2013 and 2018. Normal distributions where checked via histogram plots. The first row represents 

the number of observations in the group. In case of the total return in definition 4, there are 57 observations not 

located in a logistics park. These 57 observations have an average total return of 14.11%. The difference 

between both groups in definition 4 is significant at a 90% confidence interval with a p-value of 0.0773. 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 

  

Table 5 shows the regression results of the dependent variables of various performance 

indicators. Model 1 regresses the total return. The retention rate shows a significant impact 

on the total return. As would be expected, the total return is negatively influenced by the 

vacancy rate as periods of vacancy/downtime reduce the rental income causing the total 

return to decrease by 150 bps if the vacancy rate increases by 1% (LN((sin(x))/(1-sin(x)))). 

Interesting and contrasting result is the insignificant coefficient of the dummy variable 

logistics park. This result is opposing the outcomes of the t-test in table 4 which shows a 

significant difference between the total return of logistics parks versus stand-alone units. The 

first difference approach cancelled out observed and unobserved similarities, where 

explanatory power initially was likely to be present. Overall the control variables do not show 

a significant coefficient in model A (see Appendix). Increases in the size of the property 

positively increases the total return of a property and is partly explained by the strategic 

locations of larger sized properties. 

Model 2 considers the IRR and shows similar results as the model 1, where indeed as the 

vacancy rate increases, the IRR over that period will decrease by 8bps as less rental income 

is received in a certain quarter. The CapEx over the calculated period does not show a 

significant impact on the IRR model. Similarly, as the surprising result of model 1, the park 

dummy variable shows an insignificant coefficient. As the outcome of table 4 shows, the 

difference between the IRR of logistics parks and stand-alone units increases when a stricter 
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definition is used. As the main model only shows the regression results for definition 5, 

appendix B through E shows the regression results for the different definitions. Similarly, as 

model 1, the size of the property increases the IRR of a property (See Appendix A). In addition, 

when the gross average passing rent increases the IRR decreases. Other first-differencing 

control variables do not show significant coefficients.  

Table 5, robust regression results 

 

In model 3, the capital return is regressed. From theory one would expect the capital 

expenditures to show a significant coefficient, which is proven by the significant coefficient in 

 Model 1 Model 2 Model 3 Model 4 Model 5 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes4 -.00084 

(.0007) 

-.00558 

(.00465) 

.00694 

(.00636) 

-.00034 

(.00085) 

-.00006 

(.00098) 

Retention 

rate 

.74415*  

(.38887) 

   .001197** 

(.00051) 

VAC (asin) -9.6009*** 

(1.72789) 

-.08903***  

(.01653) 

  .01077*** 

(.00374) 

Log cum. 

Capex 

 .00152 

(.00096) 

.00022* 

(.00106) 

-.00004  

(.0002) 

 

Log IAC per 

sqm 

  -.02731** 

(.00677) 

-.00393*** 

(.000845) 

 

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Constant .01122 

(.15294) 

.00072 

(.0015) 

-.00025 

(.00147) 

.00006* 

(.00018) 

-.000133 

(.00025) 

No. obs 276 322 288 288 336 

R2 .2668 .1765 .1715 .5299 .1977 

F statistic 10.58*** 8.48*** 8.53*** 28.87*** 5.96*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases 

1 all independent variables have been first differenced. 

2 These variables are transformed with the inverse logit 

3 These variables are transformed with the arsine 

4 the variable of interest is the Park dummy for the asset being located in a logistics park or not 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 



24 
 

the regression model. When capital expenditures are made, the capital value of an asset 

increases which increases the appreciation return. The model shows that there is a negative 

impact of the initial acquisition costs on the capital return of logistics properties. This model 

does show an insignificant dummy variable in the park coefficient, meaning that the 

coefficients are equal to zero. The capital return therefore does not seem to differ between 

assets. As with other performance metrics, shown in appendix ‘Model A’, the size of a property 

has a positive impact on the capital return. The gross average passing rent has a negative 

impact on the capital return of assets. Both age and the difference in market classification 

does not impact the appreciation return. 

Based on the significant outcomes of the t-test, the income returns differed in parks versus 

stand-alone units. Model 4 regresses the average income return. Similarly, as the IRR, the 

CapEx over the calculated period does not give a significant coefficient in the model. The initial 

acquisition cost shows a significant decreasing effect on the income return. The park dummy 

variable does not show a significance in the model. In this model, a larger set of control 

variables show significant coefficients. In line with the other regression models, the size of a 

property positively influences the income return. Increases in the gross average passing rent 

have a positive influence on the income return. The type of market classification of city 

distribution has a negative and significant on the income return compared to the multi-market 

distribution. The income returns of properties closer to the city seem to be lower compared 

to assets further away from the city. This is highly influenced by the correlation with the size 

of a property. 

Yields are regressed in model 5 and uses quarterly net initial yields from 2013 until 2018. 

Retention rates are not found to be of important explanatory power when modeling yields. 

Increasing vacancy rates tend to negatively impact yields as this implies higher risks. As the 

expected rental growth is deducted in the calculation of the yield, it is likely that this negative 

coefficient was present. Considering the aforementioned outcome of the t-test on logistics 

parks, a significant coefficient would be expected on the park dummy variable. However, the 

model shows no significant coefficient. Following the other models, the size shows a significant 

coefficient. However, increases in the size have a negative influence on the yields of properties 

which relates to larger properties being more riskier investments. The model shows that 

increases in the age of properties have a negative impact on yields. In line with model 4, 

shows model 5 a negative impact of the type of market classification to the yields of properties. 

As table 5 uses a theoretical approach for the included independent variables, shows 

model F (See Appendix) a regression where all variables are included in all models to compare 
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between the performance indicators. The results show a similar conclusion as in table 5 and 

are therefore not discussed in detail. It shows that across all return metrics, no significance 

coefficient is present of logistics parks over stand-alone units. Retention rates only have an 

impact on the total return, IRR and income return. The vacancy rate coefficient is significant 

and negatively impacts all metrics. Interesting in comparison to table 5 are both the capital 

expenditures and the initial acquisition cost are insignificant across all metrics. Increasing in 

the size of the properties all have a significant positive impact on the performance indicators. 

The gross average passing rent only has an impact on the capital and income return. The age 

has an impact on the total return and yields. The type of distribution does only influence the 

income return and yields. 

6. Discussion 

Initially, in the outcomes of the t-test in table 4, among the various performance metrics, 

there seems to be a certain outperformance of stand-alone units over logistics parks. In 

addition, the t-test shows that definitions matter, where the strictest definition, 5 showed a 

large underperformance on many indicators of logistics parks. Instead of what would be 

expected according to agglomeration theory, in this basic case, an optimal portfolio 

diversification strategy seems to be relevant as unsystematic risk in stand-alone units is easier 

to diversify in a smaller portfolio. As stated from theory, investors are not compensated for 

bearing unsystematic risk as this can be eliminated by diversifying, stand-alone units are 

diversely located, the specific risk, i.e. political or operational risk have a smaller impact on a 

the portfolio compared to a group of properties in the same location within the same portfolio, 

which is expressed by the beta of a security. This study uses a wider set of performance 

metrics to assess the investment benefits of logistics parks to improve explanatory power 

which leads to the result that logistics parks do indeed underperform. The statistical model 

uses a first differencing approach to control for endogeneity, where it corrects for observed 

and unobserved similarities between the observations. The results show that there is no 

difference in performance present between stand-alone units and logistics parks. The main 

explanation for the insignificant regression results lie in the unobserved property quality. In 

the pre-T-test analysis, logistics parks underperformed compared to stand alone units. After 

controlling for the observed and unobserved property characteristics, it is possible to exclude 

factors like size and location as drivers for the initial underperformance. Further research 

could elaborate on a different set of factors when analyzing the performance difference of 

logistics parks and stand-alone units. 
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From a risk diversification perspective, the insignificant finding of a performance difference 

between logistics parks and stand-alone units is supported. Especially the yield and vacancy 

rate, which represents a certain risk indicator, will be higher in clustered ownership (Chinloy, 

1996). in prospering areas, the assets in a logistics parks tend to enjoy the same benefits in 

catering the need of the area. In contrast, as a region where a logistics parks is located, fails 

to economically evolve, the assets within that cluster are exposed to the same risk. The 

properties will therefore share a higher risk when the returns are lacking as a result of this 

economic bear period. According to Capozza & Schwann (1990), who found that the total risk 

for house prices dynamics show a larger impact in the total risk from unsystematic risk. 

However, since investors are not rewarded for bearing unsystematic risk as in a large portfolio 

this can eliminated by holding a large share of assets. The systematic risk that is shared 

amongst a group of properties within the same market remains. This risk is underlined by 

market conditions which a whole region is exposed to. When investing solely in that region, 

this risk cannot be diversified and is reflected as the beta in the CAPM. Investing across 

numerous countries can reduce the systematic risks across the portfolio to a certain extend. 

However, with investing in a group of properties in one logistics parks the shared similar risk 

is difficult to diversify across a portfolio. 

From an agglomeration perspective, the insignificant outcome of the logistics park 

coefficient in the model is surprising, yet to be motivated from an opposing perspective. As 

discussed by McCann (2013), agglomeration range in size and therefore differ in benefits, as 

noted by Rivera et al. (2016). Large clusters are able to share knowledge and labor as a result 

of the size, the opposite might be true in smaller clusters where competition among firms 

exists. The logistics parks in the sample might not be of a size large enough to have a 

significant impact on the different performance metrics. In this context, one can view the 

regression results using different definitions. An example is the regressions with definition 4 

in appendix ‘model E’. This model uses a much less strict definition compared to the main 

model. Comparing both models, one would expect the main model to have significant 

coefficients on the dummy variable. Similarly, in both models no significant coefficient is 

shown on the park dummy variable. Definition 5 might not represent a large enough size of 

enclosed properties for a difference in performance to show. When assessing the size of the 

units in logistics parks in relation to agglomerations, these assets are smaller than stand-

alone units. As table 5 shows, indicators are positively influenced by increases in the size. 

This shows that these stand-alone units might form their own small agglomeration on one 

location, like the Google-Plex office in Silicon Valley (McCann, 2013). Stand-alone units are 

of a larger size and thus likely to have a higher initial return than logistics parks, which are 
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characterized with smaller units. With those stand-alone units there is a smaller market but 

attract larger operating clients to which investors are managing as clientele. In addition, as 

stand-alone units are also closer to the city, these tend to have the largest interest from 

investors. From a bid-rent explanation, rents closer to the city are higher, accompanying 

higher returns. It is thus necessary to extend further analysis with a larger set of variables 

as, despite the first-differencing strategy, as is commonly the case in these types of models 

there likely are remaining unobserved characteristics that explaining the differences in returns. 

Another interesting result is revealed by the impact of the initial acquisition costs of 

properties and their influence on the appreciation and income return of properties. As 

suggested in literature, one would expect that capital expenditures to impact the appreciation 

return of a property (Ambrose et al., 2005; Ghosh & Petrova, 2016). Where, higher acquisition 

costs per square meter of a property implies a higher appreciation return on properties. 

However, the regression results in model 3 show no significance on the capital return. The 

initial acquisition costs per square meter of a property is shown to negatively impact the 

appreciation return, which is opposing literature where initial acquisition prices seem to 

positively influence the appreciation returns (Ambrose et al., 2005; Ghosh & Petrova, 2016).  

Although, in logistics parks, retention rates seemed to only have a positive influence on 

the total return of properties. Initial analysis showed that the retention rates in logistics parks 

to be significantly higher compared to stand-alone units. Since there is limited research 

covering retention rates so explanations should come from practice, where in a logistics park, 

a landlord can offer a better package of expansion options. The initial t-test showed a large 

and positive outperformance of logistics parks over stand-alone units in the retention rate. 

This is explained by the offered expansion options available in logistics parks (Kusbit & Sutton, 

1991). Within a logistics park, a landlord is able to adjust towards the needs of a tenant. 

Retention rates have a positive influence on direct and indirect returns, which is partly 

explained by the outcomes of model F (Baum & Turner, 2004). The retention rates have an 

impact on those direct return measures where rental income is included. Further research 

should extent on analyzing the impact of retention rates on real estate. Where a quantitative 

approach could determine the price dynamics associated with retention rates and real estate. 

In addition, retention rates could be linked with tenants’ incentives to understand if there is 

indeed a better tenant relation and what underlines this relationship. Retention rates do not 

impact the risk appetite of properties as yields are composed of the risk-free rate, risk 

premium, expected inflation and expected rental growth. Retention rates do not influence the 

microeconomic indicators like the expected rental growth or risk towards investors. 
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Logistic real estate as a real estate asset class is not covered often in literature. In general, 

logistics are included and phrased under manufacturing and industrial real estate. Since 

investors show increasing interest in the logistic real estate sector, academics should start 

focusing research on Logistic real estate. Buildings are more than just a ‘square box with a 

roof’, as this thesis proves, the return dynamics and characteristics are more variable than 

one would expect. This thesis provides a first stage in the analysis of viewing agglomeration 

benefits from the investor’s perspective. A larger dataset covering a different time period is 

necessary in combination with a larger set of attributes to view differences within the different 

real estate cycles. Observed and unobserved endogeneity is omitted but provide explanatory 

power as logistics parks initially underperform compared to stand-alone units. Future research 

could extend this analysis in combination with a certain time series analysis. As parks are 

developed over time and space, this time series analysis could be conducted where the 

development of logistics park over time are considered. This study shows that size and 

location are important drivers in the difference between the performance of logistics parks 

and stand-alone units. It provides a first step in elaborating the role of logistics within the 

supply chain and the impact of logistics parks. Further research should build on these finding 

to determine if logistics parks closer to cities perform differently compared to other parks 

located further away from cities. This because the so called ‘last mile’ distribution buildings 

are located closer to the city, where higher rents are charged due to high demand. This 

analysis will also help to determine the differences in performance of assets within the supply 

chain.  

7. Conclusion 

This thesis focuses on the relative clustering benefits in logistics parks from an investor 

or landlord perspective. Following theories on agglomerations, economies of scale, and 

optimal portfolio allocation strategy, this study hypothesized if certain investment premiums 

could be observed in the clustering of real estate in logistic parks. To address this hypothesis, 

this study uses a dataset from a large logistics real estate investor and consists of a complete 

dataset of 650 properties. Using a hedonic price modeling technique, different performance 

metrics are modeled. These performances comprised of different return indicators like the 

total return, income return, appreciation return and the internal rate of return. In addition, 

yields were regressed which serves as a proxy for the risk over the return. Instead of using 

fixed effects, this study uses a first difference approach to control for endogeneity between 

the assets. The findings of this study include a difference between the performance metrics 

of logistics parks versus stand-alone units, where stand-alone units seemed to outperform 

assets located within logistics parks. After controlling for observed and unobserved property 
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similarities, the findings show that stand-alone units did not outperform logistics parks. As 

assets in logistics parks do not seem to overperform, or underperform, risk is not likely to be 

diversified when investing in one specific property location type. Retention rates are found to 

be higher in logistics parks. From a consumer centricity perspective, in logistics parks, a larger 

set of amenities, services and development options can be provided which should have a 

positive impact on retention rates. The findings of this thesis are useful for investors 

optimizing their portfolio strategy. 
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9. Appendix 

Model A, main regression according to park definition 5 

 Model 1 Model 2 Model 3 Model 4 Model 5 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes1 -.00084 

(.0007) 

-.00558 

(.00465) 

.00694 

(.00636) 

-.00034 

(.00085) 

-.00006 

(.00098) 

Retention 

rate 

.74415*  

(.38887) 

   .001197** 

(.00051) 

VAC (asin) -9.6009*** 

(1.72789) 

-.08903***  

(.01653) 

  .01077*** 

(.00374) 

Log cum. 

Capex 

 .00152 

(.00096) 

.00022* 

(.00106) 

-.00004  

(.0002) 

 

Log IAC per 

sqm 

  -.02731** 

(.00677) 

-.00393*** 

(.000845) 

 

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Ln Size .62077** 

(.28496) 

.00488* 

(.00254) 

.00539** 

(.00244) 

.00099*** 

(.00036) 

-.00193** 

(.00077) 

Ln GAPR 

sqm 

-1.2157 

(.80417) 

-.014136* 

(.008) 

-.01513*** 

(.00572) 

.0106*** 

(.00078) 

.00244 

(.00331) 

Age .12450 

(.07996) 

.00081 

(.00065) 

.00062 

(.00083) 

-.000045 

(.00007) 

-.00018* 

(.00009) 

City 

distribution2 

.84682 

(.53736) 

-.00236 

(.00495) 

.00748 

(.00495) 

-.0023 

(.00068) 

-.00346*** 

(.00107) 

Constant .01122 

(.15294) 

.00072 

(.0015) 

-.00025 

(.00147) 

.00006* 

(.00018) 

-.000133 

(.00025) 

No. obs 276 322 288 288 336 

R2 .2668 .1765 .1715 .5299 .1977 

F statistic 10.58*** 8.48*** 8.53*** 28.87*** 5.96*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases 

1 all independent variables have been first differenced. 

2 These variables are transformed with the inverse logit 

3 These variables are transformed with the arsine 

4 the variable of interest is the Park dummy for the asset being located in a logistics park or not 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
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Model B, robust regression results according to park definition 1 

 Model 6 Model 7 Model 8 Model 9 Model 10 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes1 -.00002 

(.00179) 

.00055 

(.00577) 

.00114 

(.00545) 

.00046 

(.00081) 

.00107 

(.00072) 

Retention 

rate 

.00183*  

(.00097) 

   .0012** 

(.0005) 

VAC (asin) -.02363*** 

(.00424) 

-.0887***  

(.01619) 

  .01121*** 

(.00375) 

Log cum. 

Capex 

 -.0016* 

(.00095) 

-.0021** 

(.00104) 

-.00005  

(.00019) 

 

Log IAC per 

sqm 

  -.0262*** 

(.00672) 

-.00401*** 

(.00086) 

 

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Ln Size .00159** 

(.0007) 

.00507** 

(.00249) 

.00545** 

(.00243) 

.00101*** 

(.00036) 

-.00184** 

(.00077) 

Ln GAPR 

sqm 

-.00306 

(.00193) 

-.01464* 

(.007667) 

-.01505*** 

(.00576) 

.01061*** 

(.00077) 

.0026 

(.0033) 

Age .00031 

(.0002) 

.00078 

(.00064) 

.00067 

(.00084) 

-.00006 

(.00007) 

-.00019** 

(.00009) 

City 

distribution2 

.00216* 

(.0013) 

-.00236 

(.0048) 

.00775 

(.00504) 

-.00246*** 

(.00073) 

-.00358*** 

(.00109) 

Constant .00004 

(.000379) 

.0008 

(.00149) 

-.00026 

(.00147) 

.00006 

(.00018) 

-.00013 

(.0025) 

No. obs 278 324 290 290 338 

R2 .2640 .1733 .1699 .45314 .2007 

F statistic 10.27*** 8.12*** 8.54*** 29.82*** 6.17*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases 

1 all independent variables have been first differenced. 

2 These variables are transformed with the inverse logit 

3 These variables are transformed with the arsine 

4 the variable of interest is the Park dummy for the asset being located in a logistics park or not 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
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Model C, robust regression results according to park definition 2 

 Model 11 Model 12 Model 13 Model 14 Model 15 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes1 .00101 

(.00127) 

.00061 

(.00519) 

.000306 

(.00488) 

-.0002 

(.0006) 

.00009 

(.00088) 

Retention 

rate 

.00185*  

(.00097) 

   .00118** 

(.00051) 

VAC (asin) -.02408*** 

(.0045) 

-.0891***  

(.01689) 

  .01081*** 

(.00383) 

Log cum. 

Capex 

 -.00165* 

(.00098) 

-.00209*  

(.00107) 

-.00005  

(.00019) 

 

Log IAC per 

sqm 

  -.02622*** 

(.00678) 

-.00402*** 

(.00087) 

 

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Ln Size .00167** 

(.00705) 

.0051** 

(.00258) 

.00543** 

(.00255) 

.00102*** 

(.00035) 

-.001908** 

(.00077) 

Ln GAPR 

sqm 

-.00312 

(.002) 

-.0147* 

(.0078) 

-.01506** 

(.00578) 

.01061*** 

(.00077) 

.00243 

(.00328) 

Age .00032 

(.0002) 

.0008 

(.00064) 

.000689 

(.00082) 

-.00005 

(.00007) 

-.00018* 

(.00009) 

City 

distribution2 

.00217* 

(.00129) 

-.0022 

(.0049) 

.00799* 

(.00483) 

-.00236*** 

(.00067) 

-.0034*** 

(.00108) 

Constant .00003 

(.00038) 

.00079 

(.00149) 

-.00023 

(.00146) 

.00007 

(.00018) 

-.00013 

(.00025) 

No. obs 278 324 290 290 338 

R2 .2666 .1734 .1698 .5305 .1953 

F statistic 10.34*** 8.06*** 8.35*** 29.96*** 5.86*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases 

1 all independent variables have been first differenced. 

2 These variables are transformed with the inverse logit 

3 These variables are transformed with the arsine 

4 the variable of interest is the Park dummy for the asset being located in a logistics park or not 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
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Model D, robust regression results according to park definition 3 

 Model 16 Model 17 Model 18 Model 19 Model 20 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes1 .00094 

(.00142) 

.00245 

(.00533) 

.000305 

(.00543) 

-.00014 

(.00075) 

.00045 

(.00109) 

Retention 

rate 

.00187*  

(.00098) 

   .00119** 

(.00051) 

VAC (asin) -.0237*** 

(.00437) 

-.0887***  

(.01641) 

  .01086*** 

(.00371) 

Log cum. 

Capex 

 -.00161* 

(.00094) 

-.00205*  

(.00105) 

-.00004  

(.00019) 

 

Log IAC per 

sqm 

  -.0262*** 

(.0067) 

-.004*** 

(.00087) 

 

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Ln Size .00165** 

(.00701) 

.0052** 

(.00257) 

.00562** 

(.00251) 

.00098*** 

(.000865) 

-.001887** 

(.00076) 

Ln GAPR 

sqm 

-.00299 

(.00197) 

-.0143* 

(.0077) 

-.01472** 

(.00573) 

.01057*** 

(.00077) 

.00249 

(.00327) 

Age .00032 

(.0002) 

.0008 

(.00063) 

.000708 

(.00082) 

-.00005 

(.00007) 

-.00018* 

(.00009) 

City 

distribution2 

.00191 

(.00125) 

-.0025 

(.00478) 

.00745 

(.00488) 

-.00234*** 

(.00073) 

-.00348*** 

(.00111) 

Constant .00004 

(.00038) 

.00076 

(.00148) 

-.00028 

(.00145) 

.00007 

(.00018) 

-.00013 

(.00025) 

No. obs 278 324 290 290 338 

R2 .2654 .1740 .1709 .5303 .1961 

F statistic 10.12*** 7.95*** 8.68*** 29.03*** 5.91*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases 

1 all independent variables have been first differenced. 

2 These variables are transformed with the inverse logit 

3 These variables are transformed with the arsine 

4 the variable of interest is the Park dummy for the asset being located in a logistics park or not 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
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Model E, robust regression results according to park definition 4 

 Model 21 Model 22 Model 23 Model 24 Model 25 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes1 .00187 

(.00121) 

.00419 

(.00483) 

.00488 

(.00438) 

-.00046 

(.00057) 

-.00103 

(.00085) 

Retention 

rate 

.00182*  

(.00096) 

   .00117 

(.0005) 

VAC (asin) -.02455*** 

(.00437) 

-.09026***  

(.01658) 

  .01117** 

(.00381) 

Log cum. 

Capex 

 -.001738* 

(.00097) 

-.00129**  

(.00104) 

-.00003  

(.00019) 

 

Log IAC per 

sqm 

  -.00258*** 

(.00669) 

-.00403*** 

(.00087) 

 

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Ln Size .0018** 

(.00073) 

.00566** 

(.0027) 

.006227** 

(.00262) 

.00092** 

(.00036) 

-.00201*** 

(.00078) 

Ln GAPR 

sqm 

-.00325 

(.000197) 

-.01473* 

(.00779) 

-.01495*** 

(.00575) 

.01058*** 

(.00078) 

.00241 

(.00326) 

Age .00029 

(.0002) 

.000755 

(.00064) 

.000646 

(.00083) 

-.00005 

(.00007) 

-.00017** 

(.00009) 

City 

distribution2 

.00182 

(.00122) 

-.0027 

(00478) 

.00725 

(.00488) 

-.0023*** 

(.00068) 

-.00326*** 

(.00105) 

Constant .00003 

(.00038) 

.00082 

(.00149) 

-.00025 

(.00147) 

.00007 

(.000177) 

.00012 

(.00025) 

No. obs 278 324 290 290 338 

R2 .2716 .1757 .1734 .5315 .2005 

F statistic 11.00*** 8.21*** 8.69*** 28.77*** 6.45*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases 

1 all independent variables have been first differenced. 

2 These variables are transformed with the inverse logit 

3 These variables are transformed with the arsine 

4 the variable of interest is the Park dummy for the asset being located in a logistics park or not 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
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Model F, combined robust regression results 

 Model 26 Model 27 Model 28 Model 29 Model 30 

 TR1,2 IRR1,3 CR1,3 IR1,2 Yield1,3 

Park = yes1 .000147 

(.00165) 

-.00192 

(.00507) 

.0015 

(.00652) 

-.000297 

(.00062) 

-.00005 

(.00094) 

Retention 

rate 

.00118 

(.00091) 

.00344 

(.00358) 

-.0025 

(.00361) 

.00122*** 

(.00035) 

.00109* 

(.000516) 

VAC (asin) -.0184*** 

(.00441) 

-.06137***  

(.01707) 

-.02688* 

(.01572) 

-.01129*** 

(.0023) 

.01232*** 

(.00399) 

Log cum. 

Capex 

-.00043*  

(.00026) 

-.00264*** 

(.00095) 

-.00209* 

(.00104) 

.000099  

(.00018) 

-.00002 

(.00025) 

Log IAC per 

sqm 

-.00677*** 

(.00192) 

-.02944*** 

(.00722) 

-.02023*** 

(.00693) 

-.00147* 

(.00083) 

-.002099* 

(.00209) 

      

Country-by-

asset control 

Yes Yes Yes  Yes Yes 

Ln Size .00208*** 

(.00069) 

.00619*** 

(.00279) 

.00557* 

(.00273) 

.00059* 

(.00031) 

-.00215** 

(.000856) 

Ln GAPR 

sqm 

.000995 

(.00069) 

.00619 

(.00864) 

-.0218** 

(.0086) 

.00632*** 

(.00105) 

.00357 

(.00354) 

Age .000242 

(.00019) 

.000896 

(.000659) 

.00104 

(.00087) 

-.00004 

(.000054) 

-.000212** 

(.000099) 

City 

distribution2 

.00178 

(.00125) 

.00359 

(.004399) 

.01511*** 

(.00444) 

-.00213*** 

(.00059) 

-.00323*** 

(.00102) 

Constant -.00178 

(.00037) 

.00014 

(.00143) 

-.0004 

(.0014) 

.00004 

(.00016) 

.00014 

(.000263) 

No. obs 266 299 266 283 323 

R2 .3336 .2532 .1982 .45783 .2141 

F statistic 9.42*** 8.15*** 7.71*** 16.47*** 5.59*** 

Multicollinearity between the dependent and independent variables is checked via variance inflation factor (VIF) 

and the required VIF is lower than 10 in all cases. Ln size is the natural logarithm of the size, Ln GAPR is the gross 

average passing rent per square meter, the age of the property is the relative age since when the property is built. 

1 Is a dummy for the asset being located within a park or not 2 The reference category is Multi-Market distribution 

***<0.01 sig., **<0.05 sig., *<0.1 sig. 
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