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Summary 
Shopping centre stakeholders have dealt with several problems in investment decision making 

processes when the ownership structure was fragmented. A fragmented ownership structure 

implies that the shopping centre is owned by two or more owners. Little is known about the 

impact of these problems on the value of retail units in shopping centres. Quantitative 

evidence on this matter has not been found in academic literature and can therefore be useful 

in providing empirical support to policy decision making processes regarding shopping 

centres stakeholders. 

 

The fragmentation of ownership makes major renovations or reorganisations difficult to be 

executed in inner urban retail areas, as found by Guy (2004). He describes that this problem is 

caused by the unwillingness of some property owners to engage in discussions about new 

initiatives. Lowry (1997) describes in his concept of the shopping centre´s life cycle that 

renovations are necessary to keep retail sales and patronage at the same level. Only centres 

that continue to renew by creating excitements and a new environment will not decline in the 

life cycle. In terms of juridical aspects, a fragmented ownership structure is also an important 

obstacle for a major renovation in the shopping centre, since property owners are the ones 

who determine whether a renovation takes place or not, within the boundaries of public and 

private law. 

 

It has been recognised that a fragmented ownership structure in shopping centres is causing 

difficulties in investment decision making processes. Still, little is known about the influence of 

fragmented ownership on the value of retail units in shopping centres. In order to fill this gap 

in the literature review and provide empirical support to policy decision making processes 

regarding stakeholder, further research is needed. Given the background and motivation 

discussed above, the aim of this study is to investigate the relationship between a fragmented 

ownership structure and the value of retail units in shopping centres, located on supportive 

locations.  

 

To achieve this study´s aim, first it is needed to examine the relationship between the value of 

retail units in shopping centres and the rents that the retail units generate. After analysing 

several valuation and investment methodologies that are often used for shopping centres, it is 

found that retail unit rents and value are related to each other. Lusht (2012) describes that the 

value of a property is a function of the income (rent) the property is expected to produce. Now 

that it is identified that rents determine largely the value retail units in shopping centres, it is 

interesting to find out which aspects are influencing these rents. 

 

Eppli (1988) describes that retail sales have a major impact on rental rates. He describes that 

consumer shopping behaviour determines retail sales which, in turn, has its impact on the 

shopping centre rents and consequently on the value. Mejia and Benjamin (2002) review the 

existing literature on the determinants of retail sales. They find different areas on this matter, 

which can be divided into spatial and non-spatial factors. Spatial factors consist of the 

shopping centre’s market, site and building while non-spatial factors are related to retail image 

and mix. Their model is used as a framework in this study´s literature review and 

supplemented with other academic publications. Bases on these finding as well as the findings 

concerning shopping centre value and rents, this study´s conceptual model is created. 
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This study´s main question is as follows: does fragmented ownership influence the value of 

retail units in shopping centres located on supportive retail locations? In order to examine the 

relationship between fragmented ownership and the value of retail units in shopping centres, 

an ordinary least squares (OLS) analysis is used to estimate a regression model that utilities a 

range of variables. The dependent variable that is estimated and predicted concerns shopping 

centre rents, and is named estimated rental value (€/m2). These are estimated based on 

transaction and supply data during the period 2013-2014. The estimated rental value (€/m2) 

variable indicates the gross market rent of a retail unit of approximately 150 m2, situated on a 

prime location in the shopping centre. The independent variables were based on spatial and 

non-spatial factors that determine shopping centre rents. The primarily physical and financial 

data concerning independent variables represent the period 2012-2014, depending on the 

variable. The dataset consists of 97 shopping centres located on supportive retail locations in 

the Netherlands. 

 

The purpose of the regression model is to measure possible relationships between the 

dependent and independent variables. In order to improve regression results, a selection and 

recoding procedure is carried out. This results in the employment of 12 independent variables 

in the regression model. In addition, 7 outliers are removed from the sample. The results of the 

regression model are shown in the following table.  

 

 

This study´s conceptual model , including β 
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Unstd. Coefficients 

t Sig. 

Collinearity 

 B Std. Error VIF 

β0  (Constant) 144,093 47,763 3,017 ,003  

β1 Inhabitants 5 km (/10.000) 1,624 ,699 2,323   ,023 1,219 

β2 Av. Income City District p.p. (€) (*1.000) 3,735 1,628 2,295 ,024 1,138 

β3 Parking Rate High 21,611 10,465 2,065 ,042 1,269 

β4 Age Shopping Centre -,890 ,353 -2,518 ,014 1,211 

β5 Recently Renovated or Built (< 5 years) 9,644 11,009 ,876 ,384 1,098 

β6 SP Category Small Fragmented Own. -52,978 19,871 -2,666 ,009 2,114 

β7 SP Category Small Single Own. -46,633 17,929 -2,601 ,011 2,988 

β8 SP Category Midsized Fragmented  Own. 0 n/a n/a n/a n/a 

β9 SP Category Midsized Single Own. -42,075 17,047 -2,468 ,016 2,633 

β10 SP Category Large Fragmented Own. 43,955 19,877 2,211 ,030 1,964 

β11 SP Category Large Single Own. 73,236 22,347 3,277   ,002 1,874 

β12 Retail Concentration (Herfindahl Index) 9,461 49,407 ,191 ,849 1,424 

Notes: a. The dependent variable is estimated rental value in €/m2; R2 = 0,621; adjusted R2 = 0,567; F-value = 

11,597 (significant at 0,000) and estimation error is 44 per cent. Variance inflation factor (VIF) values – 

multicollinearity test – are given in the last column of the table and are lower than the threshold value of 4. 

 

The β-coefficients are shown in the table. Taking the β-coefficients of the significant variables 

into account, the following equation predicts estimated rental value:   

 

𝐸𝑠𝑡𝑅𝑒𝑛𝑉𝑎𝑙𝑢𝑒 =   144,093 + 1,624 ∗ Inhabitants +  3,735 ∗ Income + 21,611 ∗ ParkingRatehigh

− 0,890 ∗ Age − 52,978 ∗ SPCategorySmallfragm. − 46,633

∗ SPCategorySmallsingle + 0 ∗ SPCategoryMidfragm. − 42,075

∗ SPCategoryMidsingle + 43,955 ∗ SPCategoryLargefragm. + 73,226

∗ SPCategoryLargesingle 

 

With regard to this research´s main focus, the regression results show that dummy variables 

that combine the variables total selling points (excl. vacancy) and ownership structure are all 

significant. The two dummy variables in the smallest category (001 < SP <=020) show that SP 

category small fragmented ownership (significant at the 1 per cent level) has a more negative 

effect on rents compared to SP category small single ownership (significant at the 5 per cent 

level). Shopping centres with fragmented ownership in the smallest category decrease rents 

with 53 €/m2, whereas shopping centres with a single ownership structure decrease rents 47 

€/m2. So, a single ownership structure generates 6 €/m2 more rents in this category. The 

largest category of shopping centres (041 < SP <=100) is showing a somewhat similar result 

with regard to the ownership structure. The dummy variable SP category large fragmented 

ownership is significant at the 5 per cent level and increases rents with 44 €/m2. In addition, 

dummy variable SP category large single ownership commands higher rents, namely 73 €/m2. 

Thus, the difference is 29 €/m2 in favour of a single ownership structure. The category mid-

sized shopping centres (021 < SP <=040) shows contrary results in the regression model. The 

dummy variable SP category midsized single ownership is significant at the 5 per cent level and 

has a negative effect on rents. It decreases rents with 42 €/m2, implying that shopping centres 

with fragmented ownership have a better effect on rents in this category.  

 

The findings in table also show that the variable inhabitants 5 km (/10,000) is positively 

affecting the dependent variable estimated rental value with a significance level of 5 per cent. 

An increase of 10,000 inhabitants within a radius of 5 km from the shopping centre commands 

1.6 €/m2 higher rents. Likewise, the variable av. income city district p.p. (€) (*1000) is also 

Regression Coefficientsa 



6 The in f luence  of  f ragmented ownersh ip on  the  value  of  retai l  uni ts  

  

  

 

 

 

 

 

 

 

 

 

 

 

showing a positive relationship with the rents, significant at the 5 per cent level. An increase of 

€ 1,000 income per person in the city district where the shopping centre is situated in, results 

in a growth of 3.7 €/m2 in rents in the shopping centre. Another finding is that the dummy 

variable parking rate high is significant at the 5 per cent level in predicting the dependent 

variable. High parking facilities increase rents with 22 €/m2. The regression model also shows 

that the shopping centre’s age is negatively affecting estimated rental value. The relationship is 

significant at the 5 per cent level. An increase of one year in age results in a decrease of 0.9 

€/m2 in rents in the shopping centre. Finally, the shopping centre´s size is highly significant in 

predicting rents. The selling point/ ownership structure dummy variables of larger selling 

point categories command higher rents than smaller categories. This is conform the previous 

section, where the Bivariate Correlations procedure showed that the variables total selling 

points (excl. vacancy) and estimated rental value were positively correlated. The table also 

shows that two variables are not significant in the regression model, namely the variables 

recently renovated or built (< 5 years) and retail concentration (Herfindahl Index). 

 

Concluding the findings regarding the ownership structure, it is found that a single ownership 

structure is preferred above a fragmented ownership structure for small and large shopping 

centres, in terms of generating higher rents. Mid-sized shopping centres show contrary results. 

The answer probably lies in the type of fragmented ownership structure for the mid-sized 

group in this study´s sample. The ownership of some shopping centres consist of large 

stakeholders. In contrast to small individuals, these large stakeholders are often willing to 

cooperate in new initiatives. These shopping centre have relatively high rents, which alters the 

empirical results.  

 

This study finds results regarding the impact of ownership structure on the value of retail units 

in shopping centres. However, it can be interesting for further research to investigate the 

relationship between ownership structure and renovations. For those studies, it is 

recommended to collect a sample consisting of shopping centres that have approximately the 

same size.  
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1 Introduction 
The impact of fragmented ownership in shopping centres has received particular attention in 

recent real estate news publications in the Netherlands. A fragmented ownership structure 

implies that the shopping centre is owned by two or more owners. Shopping centre 

stakeholders have dealt with several problems in investment decision making processes, in 

case of a fragmented ownerships structure. Have these problems also influenced the value of 

retail units? A better understanding of the value creation of retail units in shopping centres 

provides stakeholders with insights on investment decisions. Quantitative evidence on this 

matter has not been found in academic literature and can therefore be useful in providing 

empirical support to policy decision making processes regarding shopping centres 

stakeholders. 

 

Guy (2004) describes in his study about inner urban retail areas that fragmented ownership 

makes major renovations or reorganisations difficult to be executed. This difficulty is also 

confirmed by Buitelaar, Segeren and Kronberger (2008) who state that renovation decisions 

are complicated in these particular locations. They denote the importance of new initiatives 

and renovations when retail locations are aged and do not meet current quality standards. 

Lowry (1997) describes that shopping centres require constant renewals in order to keep a 

fresh appearance and the same rent levels. At some point, even major renovations are 

necessary to keep retail sales and patronage at the same level. These sales have a major impact 

on rental rates and thus the value of retail units in shopping centres (Eppli, 1988). In order to 

realise renovation plans, the land and the above situated real estate are needed to be acquired. 

In case of fragmented ownership, the property is owned by several owners, for example, 

private investors or individuals. In terms of juridical aspects, the property owners are the ones 

who determine whether a renovation takes place or not, within the boundaries of public and 

private law. In case of fragmented ownership, it is often shown that not all owners are willing 

to cooperate with new initiatives or renovation plans. Especially small individuals like owner-

occupiers who are often not financially capable to participate. Consequently, plans are 

deferred or cancelled. Therefore, the ownership structure is an important obstacle for 

renovations in retail location as well as other urban areas (Buitelaar et al., 2008). 

 

Thus many renovations plans in inner urban retail areas are delayed, cancelled or realised at 

high costs due to a complicated ownership situation and these renovation plans are necessary, 

since they affect retail sales. Publications in real estate news journals in the Netherlands 

describe several aspects of this problem. Moreover, commercial real estate investors and 

developers are adapting their policy based on the ownership structure of shopping centres. 

For example, some real estate investors are selling shopping centres of their portfolio because 

of fragmented ownership. They describe that it is complicated to develop a single strategy for 

those shopping centres due to the fragmentation (Wessels, 2014). Furthermore, some real 

estate developers have nowadays a policy of not taking part in projects with shopping centres 
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that are fragmented in the ownership. They describe that the risk of a plan being cancelled is 

too high (de Blauw, 2013). Though, does the fragmentation of shopping centres occur often in 

the Netherlands? Taking all negative consequences into account, does it also influence the 

value of retail units in the shopping centre?  

 

In order to find out whether the fragmentation of ownership occurs often in shopping centres 

in the Netherlands, all ownership structures and consequently types of owners should be 

analysed. There are several types of ownership structures for shopping centres. The shopping 

centre can have a single ownership structure, consisting of private investors, close-end funds, 

open-end funds, institutional investors, investment management firms, developers, 

supermarket organisations and housing associations. Though, the largest ownership structure 

concerns fragmented ownership, where an owner´s association is created that represents all 

owners. Up to 2007, the Dutch Council of Shopping Centres (NRW) was keeping a register of 

planned shopping centres of at least 2,500 m2 retail floor area (RFA) in the Netherlands. The 

ownership structure was mentioned in that register. Remarkably, the percentage of shopping 

centres with fragmented ownership was reasonably large, namely 40 per cent (Strabo, 2013). 

Apparently, the fragmentation of shopping centres and consequently the related problems 

occur often in the Netherlands. 

   

The second question concerns this study´s main focus, namely the influence of fragmented 

ownership on the value of retail units in shopping centres located on supportive retail 

locations. The existing literature, both practical and academic, lacks on this theme. One can 

notice that this theme is neglected in the literature. This is also concluded by Guy (2004), who 

finds no academic research in the topic of ownership structures in non-central retail areas of 

inner cities. Taking all earlier mentioned problems related to fragmented ownership into 

account, it can be assumed that these problems influence the value of properties. Shopping 

centres require constant renewals and some point even a major renovation in order to keep 

the same sales and rent levels. These sales have a major impact on rental rates and thus the 

value of shopping centres. Since, fragmented ownership is assumed to delay or cancel 

renovation plans, there is also assumed that it influences the value of retail units in shopping 

centres. Since no academic quantitative research have addressed this issue, this study provides 

the first empirical analyses of the relationship between shopping centre property value and 

ownership structure. 

1.1 Research questions and purpose 
Given the background and motivation discussed above, the aim of this study is to investigate 

the relationship between a fragmented ownership structure and the value of retail units in 

shopping centres. To achieve this aim, main and sub research questions are examined.  

 

MAIN RESEARCH QUESTION  

 Does fragmented ownership influence the value of retail units in shopping centres 

located on supportive retail locations? 

 

SUB RESEARCH QUESTIONS  

 What is the relationship between the value of retail units in shopping centres and the 

rents that the retail units generate? 
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 What are the determinants of shopping centre sales and what is their influence? 

 What is the relationship between shopping centre sales and fragmented ownership? 

 

The research questions are shown in the conceptual model of figure 1.1. 

 

Shopping Centre 
Sales

Spatial Factors

Shopping Centre 
Rents

Shopping Centre 
Value

Non-Spatial 
Factors

 

 

1.2 Scientific and practical relevance 
Quantitative evidence concerning the influence of ownership structure on the value of retail 

units in shopping centres is useful in providing empirical support to policy decision making 

regarding shopping centre stakeholders. Especially since this paper´s theme is neglected in 

previous academic literature. In addition, the methodology employed in this study enables the 

effect of each rent determinant aspect in shopping centres, which in turn allows stakeholders 

to prioritise among these aspects. A better understanding of the value creation of retail units in 

shopping centres, with a view on the ownership structure, provides stakeholders with insights 

on investment decisions. Decisions regarding investments are useful especially during the 

downturn of property cycles when investment priorities play a major role in a project´s 

financial feasibility. Effects as long-term vacancies and environmental deterioration through 

failure to maintain properties are desired to be prevented. 

1.3 Research methodologies 
In order to examine this studies research questions, a dataset of 97 shopping centres located 

on supportive retail locations in the Netherlands is used. An ordinary least squares (OLS) 

analysis is used to estimate a regression model that utilities a range of variables. The 

dependent variable that is estimated and predicted concerns shopping centre rents, which 

were estimated based on transaction and supply data during the period 2013-2014. The 

independent variables were based on spatial and non-spatial factors that determine shopping 

centre rents. The primarily physical and financial data concerning independent variables 

represents the period 2012-2014, depending on the variable. 

Figure 1.1: Conceptual model 
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1.4 Outline 
The research procedures and findings presented in this study are designed to examine the 

relationship between a fragmented ownership structure and the value of retail units in 

shopping centres. First, chapter 2 gives a review of existing literature regarding the impact of 

ownership structures in retail locations. In addition, literature about the relationship between 

shopping centre value, rents and sales is described. Chapter 3 will discuss the methodology 

and data collection of this study. Subsequently, in chapter 4, the generated variables are 

selected and if necessary recoded for the regression model. In addition, the regression model 

findings are given in this chapter. Finally, chapter 5 concludes this study and provides a 

discussion on the findings and makes recommendations for further research. 
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2 Literature Review 
This study´s purpose is to investigate the relationship between a fragmented ownership 

structure and the value of retail units in shopping centres located on supportive locations. In 

order to achieve this purpose, several research questions are examined in the literature 

review. The question are about the relationships between fragmented ownership, shopping 

centre value, shopping centre sales and shopping centre sales. Moreover the determinants of 

these aspects are examined. The number of studies describing the impact of fragmented 

ownership on the value of retail units in shopping centres or other retail locations, is scarce. 

This is also stated by Guy (2004), who founds no academic literature on the topic of ownership 

structures in inner urban retail areas. The majority of the academic publications on retail 

location issues are about shopping centres in the US. These shopping centres often have one 

single owner instead of various owners like for example shopping centres in the Netherlands. 

This explains the lack of academic publications on the matter of ownership structures in 

shopping centres, or other retail locations. The literature review will begin with the definition 

of shopping centres, and how this concept has developed over the years. The Dutch retail 

structure is analysed with a view on these shopping centres. The following section describes 

the difficulties with regard to renovations in retail locations that deal with the fragmentation 

of ownership. The shopping centre´s life cycle shows that renovations are of major importance 

for shopping centre sales and rents. Therefore, the feasibility, advantage and disadvantage of 

renovation plans are discussed. With regard to this study´s main research question, the 

property value of shopping centres are described in the following section. In order to find out 

whether the value retail units in shopping centres is influenced by fragmented ownership, first 

real estate valuation and investment methodologies are be analysed. These methodologies 

show that real estate value is related to rents. Therefore, the determinants of shopping centre 

rents are discussed in the third sector by spatial and non-spatial factors that influence retail 

sales. The fourth section concludes this literature review and shows this study´s conceptual 

model based on the research questions. 

 

2.1 Shopping Centres & Retail Structure 
This study will focus on shopping centres situated on supportive retail locations in the 

Netherlands. The definition and development of shopping centres is therefore described in this 

section. This section also describes the retail structure in the Netherlands and gives an 

overview of the types of retail locations. In addition, it is shown how shopping centres are 

situated in the retail structure. 

 



 

 

 

 

 

 

 

 

 

 

 

 

Fragmented Ownership in Shopping Centres  15 
 

 

 

SHOPPING CENTRE CONCEPT 
A shopping centre can nowadays be found around the world, but was originally found in the US 

(Urban Land Institute, 1999). They define the concept of shopping centres as a group of 

commercial establishments, planned, developed, owned and managed as a unit, with off-street 

parking providing on the property (in direct ratio to the building area) and related in location, 

size and type of shops to the trade area that the unit serves – generally an outlying of suburban 

territory. 

 

In the fifties, the difference between shopping centres and shopping malls used to be the roof, 

namely centres were open and malls were covered. Further differences were that the outside 

of the mall was a closed front, malls were often larger and had a regional or even national 

market area. Their bigger scale had as a result that leisure and food were often integrated in 

the concept. However, nowadays there is hardly any difference between shopping malls and 

shopping centres. (Evers, Kooijman & van der Krabben, 2011) 

 

According to Evers et al. (2011), the most important characteristics of shopping centres are: 

 The main shape can similarly to shopping malls be typified by anchor stores being 

situated at the front and end face. 

 There is a big difference between outer and inner space. 

 In order to extend consumers´ stay, all important elements of the shopping centre are 

being visible for consumers, stressing out the often luxury image. 

 A routing with a good flow that ensures that consumers see all retail units. 

 Functional and necessary elements of the shopping centre are often being kept out of 

sight, since they are detracting the centre´s image or distracting the shopping 

experience. 

 

SHOPPING CENTRES IN T HE DUTCH RETAIL LANDSCAP E  
Shopping centres in the US are often realised in suburban or highway locations (Urban Land 

Institute, 1999). According to Evers et al. (2011), the spread of shopping centres developed 

differently in the Dutch retail landscape, since most centres were realised in inner urban 

locations as city districts. The Dutch retail landscape is best explained by Christaller´s (1933) 

Central Place Theory. The theory declares the size of cities and the distance between cities and 

explains that the price for a particular product increases when the distance becomes larger. 

Consumers are therefore intending to minimalize the distance, thus visiting the closest retail 

location. However, the so-called “higher-order” retail locations are offering products with a 

higher purchasing frequency. Consumers are prepared to travel a larger distance in order to 

acquire these products. The market around a higher order retail locations is larger market 

than the market around a lower order retail location. This creates a retail structure with a 

strong urban hierarchy, which also characterises the Dutch retail structure (Geltner, Miller, 

Clayton, & Eichholtz, 2014; Evers et al., 2011). In addition, Evers et al. (2011) also typify the 

retail structure in the Netherlands as fine and meshed. Fine and meshed implies that a 

relatively large amount of shops and retail locations are situated within the reach of 

consumers, in terms of physical distance and travel time. This results in a retail landscape with 

large amount of small retail locations, including small shopping centres. 

 

Shopping centres were established after the Second World War in the Netherlands. The first 

centres were not covered with a roof and did not form part of the urban hierarchy. In order to 



16 The in f luence  of  f ragmented ownersh ip on  the  value  of  retai l  uni ts  

  

  

 

 

 

 

 

 

 

 

 

 

 

formulate the importance of shopping centres, four requirements were set up in the sixties. 

The requirements were: 

 A separated residential and retail function. 

 A separated supply and sale of products. 

 The centre must be united, and at the same time individual retailers should have the 

opportunity to fill in their own shops. 

 The shopping centre should only be accessible for pedestrians (Evers et al. 2011). 

 

After the sixties, there was more attention for parking facilities in the Dutch shopping centre 

designs plans. The results were that the choice of locations were changed and the urban 

hierarchy was adjusted. Due to the poor accessibility of cities, neighbourhood or city-district 

centres were added in the urban hierarchy. These centres were an alternative for city centres 

and were focusing more on daily goods. The already existing centres were often expanded 

(Evers et al., 2011). 

 

RETAIL LOCATIONS IN THE NETHERLANDS 
In this literature review, Dutch retail locations are classified according to Locatus´ (2014) 

typology. Appendix 1 gives an overview of this typology and defines each retail location type. 

These locations can be divided in main categories, namely “central locations”, “supportive 

locations” and “other locations”. Central locations comprise traditional city centres as well as 

main shopping streets like village´s centres. Supportive locations comprise urban centres, 

district centres and neighbourhood centres. Other centres indicate large-scale retail 

concentrations and some special retail locations. Figure 2.1 shows the number of each retail 

location type in the Netherlands.  

  

 

 
 

 

Taking figure 2.1 shows that the two main categories of the urban hierarchy, namely central 

and supportive locations, comprise a large majority of the retail locations. Speetjens and van 

der Post (2012) state that this is in accordance with Chistaller’s central place theory. They 
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state describe that almost all Dutch cities have realised expansion areas with “planned” retail 

establishments. These supportive locations were built around central locations (higher-order 

locations), which created a fine and meshed structure. These supportive locations often consist 

of shopping centres. 

 

 

 
 

 

Large-scale retail concentrations are in contrast to other countries scarce in the Netherlands. 

However, figure 2.2 shows that their average size (retail floor area) is significant, since 

supermarkets and DIY-stores are often part of these concentrations. The rest of the size figure 

corresponds to the before shown figure about the numbers of retail locations. Figure 2.2 also 

shows the current vacancy of leasable floor area per retail location type. Besides city centres, 

there can be concluded that central locations have the highest vacancy percentages. 

 

 

EVALUATION SHOPPING CENTRES & RETAIL STRUCTURE 
In this section is described that the Dutch retail landscape has a fine and mesh structure, and a 

strong urban hierarchy. Shopping centres can be situated on central locations, supportive 

locations or other locations. Supportive locations were built around central and often consist 

of planned shopping centres. The next section describes the impact of fragmented ownership 

in retail locations. In addition, it is described how this influences shopping centres. 
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2.2 The Impact of Fragmented Ownership 
As stated earlier in this literature review, little is known about the impact of fragmented 

property ownership in retail locations. According to Guy (2004), there is even no academic 

research on ownership structures in inner-city retail problems. He therefore examines the 

roles and attitudes of property owners in inner urban retail areas which are outdated and in 

need of a rehabilitation. In order to that, two surveys including questionnaires were carried 

out in Clifton Street situated in Cardiff, UK. Clifton Street is a typical inner urban commercial 

area comprising 100 retail and service properties. The author describes the street as that 

“recent years have seen the loss of key traders such as supermarkets, an increase in the 

number of vacant premises and a deteriorating physical environment characterised by 

dilapidation and heavy traffic” (p. 118). The first carried out survey was directed at traders of 

Clifton Street, in order to identify property owners, to find out what the opinions are on 

property owner’s performances and finally figuring out whether ownership structures affect 

business performance and confidence. The second survey was again a questionnaire aimed at 

landlords and was meant to show their view on the business performance and potential of 

Clifton Street, besides the amount of investments they made in properties they owned. Guy 

(2004) concluded that half of the properties are owned by landlords rather than tenants who 

are using the property. Moreover, the properties are owned by a large number of locally 

situated individuals and small companies. Although the advantage of this local knowledge is 

that property owners are familiar with problems and potentials in the area, fragmented 

ownership is obstructing any redevelopments. Guy (2004) describes this as follows: 

  

... the fragmentation of ownership would make it difficult for any major redevelopment 

or reorganisation of land uses to take place. This problem is likely to be exacerbated by 

the unwillingness of some landlords to engage in discussions about the needs and 

prospects of the area. (p. 127) 

 

So since some property owners are not cooperating with discussions, renovation plan or other 

new initiative plans cannot be carried out due to the fragmentation of ownership. Lowry 

(1997) describes in his study the concept of the shopping centre´s life cycle. The concept 

shows the importance of constant maintenance and renovations.  

 

 

SHOPPING CENTRE’S LIFE CYCLE 
The shopping centre´s life cycle has four stages, namely innovation, accelerated development, 

maturity and decline stage (Lowry, 1997). This concept provides a useful explanation for the 

rise and fall of shopping centres. The stages are going to be discussed separately. A full life 

cycle table can be seen in appendix 2. 

 

INNOVATION STAGE  
The innovation phase offers consumers an opportunity to shop in new and fresh retailing 

environment. This new form of shopping centre has small competition of other similar centres 

and generates therefore a rapid increase of store traffic. The centre´s management is seeking 

to sign in new tenants with long-term leases at relatively high rental rates (Lowry, 1997). 
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ACCELERATED DEVELOPMENT STAGE  
The number of similar types of shopping centre is growing during the accelerated 

development stage, thus the competition is increasing. Consumers are getting more aware of 

the shopping centre´s existence and it´s merchandise offerings, which results in growing store 

traffic and sales. The centre has been open for a while now and small changes in the lay-out 

might be needed to make the centre more attractive to consumers (Lowry, 1997). 

 

MATURITY STAGE  
A large number of centres of the same type exist during the maturity stage. Some of the new 

constructed centres have overlapping market areas with other centres. These creates high 

competition among them. When lease agreements in older shopping centres expire, some of 

the subject retailers move to newer centres and this causes vacancy. If the centres appearance 

is dated and no renovations have taken place, the vacant place will not be filled. Only centres 

that continue to renew by creating excitements and a new environment will remain in the 

third stage. The owner seeks to obtain a fresh appearance, but want to minimise major 

renovations (Lowry, 1997). 

 

DECLINE STAGE  
During the decline stage, retail sales and patronage are decreasing due to intense competition 

from other similar centres. An older centre with older facilities is more vulnerable compared 

to new and innovative centres. Retailers choose to not renew their lease agreements when the 

centre´s age and traffic is decreasing, with vacancy as a result. The owner is now recognising 

that de centre is in a decline stage. He could ignore the needed maintenance and seek to sell 

the centre, or he could extensively renovate the centre into a new format.  

 

D ISCUSSION THE SHOPPING CENTRE´S L IFE CYCLE CONCEPT  
Lowry´s (1997) concept of the shopping centre´s life cycle shows that retail sales and rents are 

decreasing during the four stages, as shown in figure 2.3. Simultaneously, the shopping 

centre´s appearance is getting dated and the need for renovations increases. At some point, the 

owner must either sell the shopping centre or renovate extensively. 

 

 

 

 
Figure 2.3: Renovation need and rental rates in shopping centre´s life cycle  

(Lowry, 1997; own editing)  
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In summary, the fragmentation of ownership in retail locations is making renovations and 

other new initiatives difficult. These are of major importance to keep shopping centre sales 

and rents at the same level. Identifying the importance of renovations, the following section is 

discussing renovation plans in shopping centres.  

 

  

SHOPPING CENTRE RENOVATIONS 
There are different names used for renovations in literature, for example redevelopment, 

renewing, rehabilitations, remaking, remodelling, restoration or revitalising. Renovation is 

defined by the Appraisal Institute’s Dictionary of Real Estate Appraisal (fifth edition) as “the 

process in which older structures or historic buildings are modernized, remodelled or 

restored”. Hui, Wong and Wan (2008) use the definition of urban renewal as “the plan, process 

and program through which environmental-quality redevelopment occurs in derelict urban 

areas via large-scale demolition and clearance" (p. 27). In this paper the first definition is used. 

 

REASONS FOR RENOVATIONS  
Renovations of shopping centres are getting more and more important and several factors 

have contributed to that, according to the Urban Land Institute (1999). They name other 

important movements which are arising from the market, besides aging and becoming 

physically and functionally outdated. Movements that can occur in the Dutch retail market are 

written down: 

 Many retail markets have become overbuilt and thus extremely competitive. A 

shopping centre can only compete when it is new and has an attractive appearance.  

 New concepts of retailing, since retailing is about constantly changing in order to meet 

new trends. New store styles must be accommodated.  

 Changing demographics and characteristics of the market surrounding the centre 

requiring a reposition of the centre to accommodate to this new market.  

 Adjusting architectural quality to measure up to new preferences in design, both 

interior and exterior.  

 Anchors requiring larger stores resulting in an expansion of the shopping centre. 

 

FEASIBIL ITY OF RENOVATION PLANS  
The main developer’s goal behind renovations is the potential to increase sales volume, 

according to Millar (1996). The Urban Land Institute (1999) describe that in order to 

determine whether a renovation is feasible in terms of potential return on investment, an 

analysis should be executed. They say that this analysis exists of the examination of both 

internal and external factors and can be interpreted as a specific investment criteria 

established by a shopping centre owner to test the feasibility of a proposed renovation plan. 

 

Internal factors  

There are four internal factors indicating the need or the degree of possible renovations. The 

first factor is the sales performance of the shopping centre itself. This can be specified through 

a sale volume comparison with similar shopping centres in the region. Since shopping centres 

are often owned by one party, The Urban Land Institute (1999) also mention the sales 

performance of individual tenants. When these tenants are classified by their type and 

performance, a shopping centre owner can act. For example, a poor tenant can be given 

support or put on a list of tenants to be replaced. The sales performance can not only be 

compared other shopping centres, but also with nationwide performance averages. 
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The second factor that determines the feasibility of renovation plans is an analysis of lease 

terms. Elements of this analysis are, among others: remaining lease terms and any renewal 

options; rents compared to current market rents; flexibility of lease provisions; taxes on real 

estate; contribution of tenants to operating expenses; common areas and signage. Expiring 

lease agreement of tenants who perform well should be extended by the owner. Their rents 

can be raised to the current market rents. In contrast, poorly performing tenants who´s lease 

agreements are ending, should be replaced. (Urban Land Institute, 1999) 

 

The third internal factor comprises an analysis of the tenant mix, or as before mentioned in 

this chapter, retail mix. The Urban Land Institute (1999) describe that the “tenant profile” is 

made up by “a tenant´s percentage of total floor area and share of sales in each retail category 

compared with total sales for the center” (p. 145). The best situation for the shopping centre is 

that these tenant profiles match with current trade area expenditure profiles for identical 

categories. An analysis of the tenant mix can provide additional indications for the need of 

renovations or expansions.  

 

A survey of costumers is the fourth internal factor. Interviews of customers can expose the 

need of a renovation by showing consumers opinion on matters as image, design of the centre, 

retail mix, the quality of individual tenants and the centre´s strengths and weaknesses in terms 

of customers´ preferences. (Urban Land Institute, 1999) 

 

External Factors  

More important than internal factors are external factors, existing of an analysis of the market. 

The Urban Land Institute (1999) explain the market analysis as follows: 

 

In Short, the market analysis identifies who the potential customers are, where they 

currently shop, and which of their needs are not being met. It also identifies who the 

current and future competitors are and what they needs serve compared with the 

subject center. Based on a thorough market analysis, a number of hypotheses for 

expansion or rehabilitation can be developed. (p. 148) 

 

D ISADVANTAGES OF RENOVATION  
According to the Urban Land Institute (1999), renovation also have several disadvantages: 

 It is not always easy to improve problems or reasons that are causing an 

underperformance.  

 Considering some layout and design problems, it is sometimes difficult to change these 

by a renovation. A new development would be better in some cases. 

 It is more difficult to estimate the cost of renovation than the cost of a new 

development. Renovations can therefore increase risks financially. 

 To be able to renovate, it sometimes necessary to buy out or remove current tenants 

and leases. This process can increase the costs and complicate the renovation. Special 

programs need to be created to involve tenants in the renovation.  

 Shops must often remain open during construction time and this makes the process 

less efficient. 

 When a renovation also contains an expansion, additional parking facilities are needed 

and this can increase the costs majorly in some cases. 
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EVALUATION THE IMPACT OF FRAGMENTED OWNERSHIP 
The fragmentation of ownership makes it difficult for any major renovations to take place in 

retail locations. The concept of the shopping centre’s life cycle shows that renovations and 

other new initiatives are of major importance to keep sales and rents at the same level. The 

feasibility, advantage and disadvantage of renovation plans is therefore described in this 

section. This studies purpose to investigate the relationship between a fragmented ownership 

structure and the value of retail units in shopping centres. The following section will describe 

what the determinants are of the value of retail units in shopping centres.  

2.3 The Property Value of Shopping Centres 
In order to find out whether the value of retail units in shopping centres is influenced by 

fragmented ownership, first real estate valuation and investment methodologies often used for 

these shopping centres will be analysed in this section. Geltner, Miller, Clayton and Eichholtz 

(2014) concluded that there is an overall general level of real estate value which is determined 

by supply and demand factors related to other forms of physical and financial capital in the 

country. The supply side of the property market consists of property owners wanting to sell or 

reduce their holdings of real estate assets. On the other hand, the demand side of the market 

consists of investors who want to buy or increase their holdings of real estate. Within this 

situation of the overall general real estate value, each individual property or building has its 

specific value which is determined by the level and riskiness of the cash flows that each 

property will generate in the future. The property value can be calculated by several methods. 

Steinberg and McAuliffe (1996) say that valuation methodologies differ per asset type. 

Considering the valuation of shopping centres, more methods are used. However, all are used 

forms based on the income of the real estate. Lusht (2012) terms these valuation 

methodologies as “the income approach” and says that the idea behind the income approach is 

simply the value of a property being the function of the income it is expected to produce. 

Pagourtzi, Assimakopoulos, Hatzichristos and French (2003) explain this approach by saying 

that a property can either be owned and used by the same party, or the owner can choose to let 

the property to a third party, namely the tenant. In the last case, the tenant will pay the owner 

a rent to represent the annual value of the property and to compensate for the invested money. 

The rental income is a cash flow and the value of the rented property can consequently be 

determined by the present value of the predicted cash flow. The described methodologies in 

the following sections are according to Steinberg and McAuliffe (1996) the most used in 

valuing a shopping centre. 

 

 

THE GROSS INCOME MULTIPLIER 
This method calculates the value of the property through multiplying a property´s gross 

income by a gross income multiplier (GIM), which is extracted from comparable sales. The 

following equation shows how the GIM is calculated (Lusht, 2012). 

 

𝐺𝐼𝑀 =  
𝑠𝑒𝑙𝑙𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 (𝑜𝑟 𝑣𝑎𝑙𝑢𝑒)

𝑔𝑟𝑜𝑠𝑠 𝑖𝑛𝑐𝑜𝑚𝑒
 

 



 

 

 

 

 

 

 

 

 

 

 

 

Fragmented Ownership in Shopping Centres  23 
 

 

 

The equation shows that the selling price is related to gross income, which is the rents that the 

retail unit generates in the shopping centres. Steinberg and McAuliffe (1996) criticise the GIM 

methodology by saying that its weakness is that it does not consider expenses, the length of the 

existing lease agreements or nor the absorption of vacant space. Corrections for renovations 

and expenses, among others, are included after multiplying the gross income by the GIM. 

However, Lusht (2012) states that this criticism is unfair. He explains that the “gross income is 

an acceptable unit of comparison if the comparables and the subject property are reasonably 

similar as far as their other value-affecting characteristics” (p. 266). The comparables should 

have similar operating expenses, prospects for future income and value change, and risk.  

 

The Gross Initial Yield (GIY) is a variant of the GIM and is often used in the Netherlands for 

valuing properties. Again the income factor is of major importance in this valuation 

methodology. According to van Gool, Brounen, Jager and Weisz (2007), this methodology is 

explained as the gross year income of the property expressed in percentages of the investment, 

as shown in following equation. 

 

𝐺𝐼𝑌 =  
𝑔𝑟𝑜𝑠𝑠 𝑖𝑛𝑐𝑜𝑚𝑒

𝑠𝑒𝑙𝑙𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 (𝑜𝑟 𝑣𝑎𝑙𝑢𝑒)
× 100 

 

 

THE OVERALL CAPITALIZATION RATE 
Lusht (2012) explains the Overall Capitalization Rate (OAR, cap rate or Net Initial Yield) 

methodology as a ratio model. To use this model, sales of comparable properties are needed to 

be identified in order to extract cap rates and subsequently determining the value of property.  

 

Cap rates are the ratio of net operating income (NOI) to the selling price as shown in the 

following equation. 

 

𝑂𝐴𝑅 =  
𝑛𝑒𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑖𝑛𝑐𝑜𝑚𝑒

𝑠𝑒𝑙𝑙𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 (𝑜𝑟 𝑣𝑎𝑙𝑢𝑒)
 

 

In order to determine the property’s value, the NOI should be divided by the cap rate. The 

following equation shows that the NOI can be calculated by subtracting vacancy allowance and 

operating expenses from the potential gross income (PGI) added plus other income. 

 

𝑁𝑂𝐼 = 𝑃𝐺𝐼 + 𝑜𝑡ℎ𝑒𝑟 𝑖𝑛𝑐𝑜𝑚𝑒 − 𝑣𝑎𝑐𝑎𝑛𝑐𝑦 𝑎𝑙𝑙𝑜𝑤𝑎𝑛𝑐𝑒 − 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑠 

 

Similarly to the previous valuation methodologies, the OAR is also related to rents. The NOI is 

explained the selling price. According to Steinberg and McAuliffe (1996), investors often 

mention the cap rate to each other in purchase negations of properties. However, in the 

Netherlands the GIY is more preferred compared to the cap rate. Van Gool, Brounen, Jager, & 

Weisz (2007) state this by mentioning that the cap rate becomes subjective due to the 

estimation of the operating expenses.  

 

 

THE DISCOUNTED CASH FLOW METHOD 
Steinberg and McAuliffe (1996) say that the Discounted Cash Flow Method (DCF-method) is 

the most used methodology in redeveloping shopping centres with more than five lease 
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agreements. Lusht (2012) describes the methodology as: “discounted cash flow models 

discount the expected future income from a property to estimate the property´s present 

(market) value” (p. 293). The discount factor is determined by two variables, namely the rate 

of return (Y or discount rate) and the length of time the investor must wait for expected cash 

flow. The following equation shows how the present value is calculated. 

 

𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 = 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 ×  𝑓𝑢𝑡𝑢𝑟𝑒 𝑣𝑎𝑙𝑢𝑒  

            =
1

(1 + 𝑌)𝑡
 ×  𝑓𝑢𝑡𝑢𝑟𝑒 𝑣𝑎𝑙𝑢𝑒 

 

Consequently, the property´s present value (V) can be calculated. The following equation 

shows that this present value can be separated into the value of the estimated NOI (or cash 

flow) it will produce during the holding period, plus the value of the estimated proceeds when 

it is sold. The (overall) discount rate in the equation is Yo (Lusht, 2012). 

 

𝑉 = ∑
𝑁𝑂𝐼𝑡

(1 + 𝑌𝑜)𝑡

𝑛

𝑡 = 1

 + 
𝑝𝑟𝑜𝑐𝑒𝑒𝑑𝑠 𝑜𝑓 𝑠𝑎𝑙𝑒

(1 + 𝑌𝑜)𝑛
 

 

The weakness of this valuation methodology is that more assumptions are necessary to make 

compared to the before mentioned methodologies (Steinberg & McAuliffe, 1996). The income 

factor is also valuation mythology of major importance. 

 

 

TOTAL RETURN 
Investors want to know what the performance of their investment is. This is often measured by 

returns, defined by Geltner et al. (2014) as “what you get, minus what you started out with, 

expressed as a percentage of what you started with” (p. 178). They say that the most used and 

complete methodology to measure periodic returns is called the “total return” (rt). This 

methodology shows again that the income factor is explaining the value of real estate. It 

consists of both the change in value of properties and any income received by the property to 

the investor during the period (t).  

 

𝑟𝑡 = (𝑁𝑂𝐼𝑡 + 𝑉𝑡 − 𝑉𝑡−1)/ 𝑉𝑡−1 

 

The total return formula can be divided into two components, namely the “income return” (yt) 

and the “capital return” (gt), as shown in the equations.  

 

𝑦𝑡 = 𝑁𝑂𝐼𝑡 / 𝑉𝑡−1 

𝑔𝑡 = 𝑉𝑡 − 𝑉𝑡−1 / 𝑉𝑡−1 

 

Geltner et al. (2014) say that the income return component is more directly relevant to the 

income ojective of investors, while the capital return component is more directly relevant to 

the growth objective. 

 

 

EVALUATION THE PROPERTY VALUE OF SHOPPING CENTRES 
In this section the valuation methodologies of real estate and shopping centres in general have 

been discussed, followed with the returns of investments. When valuation and investment 
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methodologies are analysed, it can be concluded that property income (or rent) and real estate 

value are related to each other, as shown in figure 2.4. When all aspects are equal, properties 

with higher rents have higher values (Geltner et al., 2014). Now that it is identified that rents 

determine largely the value retail units in shopping centres, it is interesting to find out the 

aspects that are influencing these rents. This is going to be discussed in the next section. 

 

Shopping Centre 
Rents

Shopping Centre 
Value

 
 

2.4 Determinants of Retail Rents & Sales 
This study´s main research question concerns the influence of fragmented ownership on the 

value of retail units in shopping centres. According to Eppli (1998), the value of regional 

shopping centres is mainly determined by its rental rates which is in line with the previous 

section. In addition, he says that these rental rates are related to the number of retail sales in 

centres. In short, consumer shopping behaviour determines retail sales which, in turn, has its 

impact on the shopping centre rents and thus value. Mejia and Benjamin (2002) review the 

existing literature on the determinants of retail sales. They mention like Eppli that retail sales 

are a measure for the performance of shopping centres. The literature shows different areas on 

this matter which can be divided into spatial and non-spatial factors as shown in figure 2.5. 

Spatial factors consist of the shopping centre’s market, site and building while non-spatial 

factors are related to retail image and mix. These factors correspond with other publications 

about shopping centre rent, sale and value determinants. Therefore Mejia’s and Benjamin’s 

(2002) model is used as a framework in this section and expanded with the other academic 

publications. 
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Figure 2.4: Relationship of shopping 
centre value and rents 

Figure 2.5: The determinants of shopping centre sales (Mejia & Benjamin, 2002) 
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SPATIAL FACTORS 
This section will give an overview of the literature found about the three spatial factors that 

influence retail sales: market, site and building. 

 

THE MARKET  

According to Vernor, Amundson, Johnson and Rabianski (2009), demand and supply factors 

affect the value of real estate within the boundaries of the local economic area. They say that 

based on the appraiser’s judgement, the local economic area could be a large metropolitan 

area, a mid-sized or small metropolitan area, a small town, a region, a part of a region or a part 

of two adjacent regions. Mejia and Benjamin (2002) also use demand and supply factors by 

saying that retail markets are formed as buyers and sellers locate within a given geographic 

area. They use Betancourt’s and Gautschi’s (1988) theoretical analysis, which suggests that 

demand decision are made by buyers’ assessment of consumption benefits and costs to 

maximize utility. These consumption costs consist of transportation, search, storage and 

information. On supply side can be seen that sellers use the excess demand to maximize their 

profits. The production costs in this matter include, among others, site and building 

improvements, wages and rents, transportation and storage and marketing. 

 

Retail demand is characterized by three important factors, namely income, population and 

demographic characteristics. Previous research about the effects of income on retail sales 

show contrasting results. Some researchers find that wealthier areas have higher retail sales or 

sales per capita and total sales are functions of income per capita and total income. On the 

other hand, other studies show in the correlation analyses that median household income and 

sales per capita do not move together. This can be explained by communities not being close 

systems and consumers moving across markets. However, by analysing the income 

distribution, one can tell whether an area is relatively prosperous or poor by the percentages 

of income categories (Mejia & Benjamin, 2002; Vernor et al., 2009). Sirmans and Guirdry 

(1993) analyse 55 shopping centres of similar structural and tenant variety characteristics in 

Louisiana during the period 1989-1991 in order to understand the determinants of shopping 

centre rents. They find that the variable income is positively significant. Des Rosiers, Thériault, 

and Ménétrier (2005) investigate 1,007 retail units of over 4.4 million square feet of gross 

lettable area in Quebec City to find spatial and non-spatial rent determinants of shopping 

centres. They therefore create, among others, an “Economic Potential Index” (EPI) which 

shows the potential of a shopping centre. This is measured through the actual number of 

customers in a shopping centre and the annual personal income of a given area. The EPI is 

highly significant, thus has a positive impact on rents.  

 

Inhabitants is an important factor in influencing the number of retail sales in shopping 

centres (Vernor et al., 2009). A positive relationship between total inhabitants and total sales 

has been found by Liu (1970) and Ingene and Yu (1981), according to Mejia and Benjamin 

(2002). The same positive effects are shown for households, which are a subcategory of 

population. This is found by Ingene and Lusch (1980) in an empirical study of department 

store patronage. Inhabitants also positively impacts retail rents according to Sirmans and 

Guirdry (1993).  

 

An additional factor that needs to be added is purchasing power, which is a product of the 

number of consumers and their income. So it is a combination of the two before discussed 
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factors income and population. According to Vernor et al., (2009), purchasing power is 

important in analysing retail market areas and trade areas. Hardin and Wolverton (2000) 

investigate the determinants of retail rental rates in neighbourhood shopping centres (malls). 

One of the variables is “trade area purchasing power”, which is trade area population 

multiplied by trade area average per capita income. The results are that this variable is highly 

significant and positively influencing the rents. Related study of Hardin, Wolverton and Carr 

(2002) show similar results for the impact of purchasing power in determining community 

center rents (malls).  

 

By analysing demographic characteristics, consumers’ preferences can be determined. 

These characteristics consist of population age, education and employment. Population age can 

affect the needed tenant mix in a shopping centre. Young adults want a different mix of tenants 

in shopping centres compared to older people. Besides, according to Lachman and Brett 

(1996), younger consumers are more vulnerable to advertising and brands while older 

consumers find merchandise quality more important rather than image. The level of education 

has also an impact on retail sales according to Liu (1970). The percentage of consumers with 

college education has a positive impact on the total and per capita sales. Finally, employment is 

a very important variable. The number of available jobs, the types of jobs available, and future 

job prospects are one of the main reasons why people live in an area (Mejia & Benjamin, 2002) 

(Vernor et al., 2009). 

 

Retail supply decisions are often affected by competition, among others. Sales/prices have a 

great impact on the decision making of new retailers whether they should enter the market or 

not. In contrast, new retailers entering the market affects sales/prices (Mejia & Benjamin, 

2002). Bresnahan and Reis (1991) describe therefore that competition has a high impact on 

retail profits when the number of retailers is low. On the other hand, when the number of 

retailers grows, profit reduces.  

 

The agglomeration theory of Hotelling (1929) is also used to declare supply decisions. This 

theory of retail competition is based on the principle of minimum differentiation claiming that 

competition between two retailers of identical products results to agglomeration at the centre 

of a linear market. In this case, both retailers would keep their own customers. Mejia and 

Benjamin (2002) say that agglomeration does not always hold, however, it is an attempt by 

retailers to reduce search costs. 

 

THE S ITE  
In order to be financially successful, a shopping centre needs to have good site characteristics. 

These include site size, site shape, access to the trade area, site’s relationship to the street 

pattern, ease of access, visibility, signage, landscaping, topography, drainage and utilities 

among others (Vernor et al., 2009). According to Mejia and Benjamin (2002), two most 

commonly site determinants of retail sales are accessibility and visibility. They give an 

overview of literature findings on this matter. Site accessibility and visibility affect retail 

success by explaining the variability of neighbourhood shopping centre rents, and also 

determining retail sales in some sectors (Ownbey, Davis and Sundel, 1994). Besides, Forgey, 

Goebel and Nixon´s (1995) survey of shopping centre tenants shows that these tenants have 

accessibility and visibility as one of their most important criteria. Parking and traffic are used 

as accessibility factors and retailer exposure as visibility factor in that survey. 
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THE BUILDING  
Mejia and Benjamin (2002) say that a shopping centre building can be characterised by factors 

like retail size, age, renovations and quality of facilities. The retailer size has its influence on 

different aspects. Eppli and Shilling (1996) find that larger shopping centres generate more 

sales per square foot than smaller shopping centres. Sirmans and Guirdy (1993) say that the 

size of a shopping area should be positively related to the rents. Their conclusion is explained 

by the customer drawing power of large centres which is higher due to their diversity, and 

therefore extracting a higher rental rate from tenants. In contrast, smaller centres which are 

aimed to the sale of food, drugs and personal services attract only local customers. Those rents 

are as a result lower. Hardin and Wolverton (2000) statistically prove that the size variable is 

positively influencing retail rental rates in neighbourhood shopping centres and this indicates 

a possible on-site aggregation effect as centres increase in size. So, when the shopping centre´s 

size increases, sales and rents also increase. However, the retail unit´s size (in the shopping 

centre) is negatively related to rents. Des Rosiers et al. (2005) find in their study about spatial 

and non-spatial rent determinants that the larger the gross lettable area of a retail unit 

becomes, the lower base rents are that are charged to the tenant. 

 

The age of a shopping centre has an impact on the quality of facilities. Sirmans and Guirdry, 

1993) show that age and rent have a negative relation since newer, more modern facilities 

have greater drawing power for consumers, thus extracting higher rents from tenants. In 

related studies, Gatzlaff, Sirmans and Diskin (1994) investigate micro-determinants of retail 

rents and show that shopping centre age negatively affects rents. Hardin and Wolverton 

(2000) prove that centre age variable is negative and significant, and thus has an impact on 

rental rates. In related studies, Hardin et al. (2002) empirically model the determinants of 

community centre rent and the used data includes information on maximum and minimum 

square foot rent for 118 community centre (mall) rent. Again the age variable, which covers 

community centre depreciation and obsolescence, is significant and negative.  

 

Hardin and Wolverton (2000) also prove that a recent renovation in a neighbourhood centre 

has a positive effect on rental rates. Steinberg and McAuliffe (1996) say that in some cases a 

renovation is necessary, but it may not add value on the real estate in short or immediate term 

due to existing lower lease agreements. Rents can only be changed after the expiring of lease 

agreements and this can take time. Consequently, the impact of a redevelopment on value is 

hard to quantify. Small renovations like a repair of the roof or restriping a parking lot will not 

directly add value on the shopping centre. On the contrary, some redevelopment decisions can 

cause a decrease in value due to the initial capital expenditure outlay. However, an expansion 

in market where there is demand for it will add leasable floor area to the centre and will 

therefore increase revenues and value. Steinberg and McAuliffe (1996) name some factors of 

renovations and expansion that affect the value. The physical improvements include new store 

circulations, ability to work within existing structure, deferred maintenance, quality of 

materials and design utilised. The leasing and tenanting factors contain the following: 

replacing underperformance with new and exciting tenants which are unique to the market; 

relocating tenants to create clusters and fill in empty expansion space; balancing tenants of 

different price points to match changing demographic targets; the choice of national versus 

local tenants; creditworthiness of tenants; anchor tenant to small store area ratio. Finally, 

named financial factors are, among other: approvals for construction and zoning; cost of 

materials; length of redevelopment; absorption and rents obtained in the market. 
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The quality of facilities is also influenced by design. Mejia and Benjamin (2002) state in their 

literature review Oppewal’s and Timmermans’ (1999) findings about design. They first 

measure design through pedestrian space, window displays and other attributes and show 

after that it influences consumer view of shopping centres. This is confirmed by Brown’s 

(1999) study of a successful and unsuccessful shopping centre. He concludes that a good 

design can compensate for a poor location, however good location cannot always compensate 

for a bad design. A successful shopping centre’s design has a better connectivity between the 

public space outside the centre and shops inside the centre. Nase et all. (2013) did evaluate the 

impact of different aspects of quality design on the value of real estate located on prime retail 

streets. Up till now, most retail studies investigate shopping malls and not retail locations like 

streets in city centres. In addition, there has been a lack of quantitative research on the added 

value of quality design according to the authors. They state that empirical evidence could 

provide stakeholders with insights on investment decision making and be supportive to policy 

decision making. In this research, a dataset of 301 retail transactions during the period 1994-

2009 are used in Belfast City Centre. By the means of ordinary least squares (OLS) regression a 

hedonic pricing model is estimated that comprises a composite range of variables. The results 

show that aspects of quality design add value to real estate. One of these aspects is the 

connectivity which measures how well the buildings material connects to its surroundings. 

Another aspect is the ratio of a building street frontage to the façade of the block. This declares 

whether a building stands out in a block due to its façade size. The suitability of the material’s 

quality to the surroundings is also statistically significant in adding value to real estate.  

 

NON-SPATIAL FACTORS 
Spatial factors do not explain all of the variability of retail sales. Non-spatial factors like retail 

image and retail mix have also importance. Their effects needs to be understood, because it 

increases retailer’s differentiation in competitive retail markets. Brand identity is a must these 

days since retailers are forming non-store retail formats (Mejia & Benjamin, 2002). The two 

factors of non-spatial sale determinants will be discussed in this sector. 

 

RETAIL IMAGE  
Des Rosiers et al. (2005) describe in their literature review that the image of a shopping can 

affect retail sales. In their review of literature, Mejia and Benjamin discuss this matter 

explicitly. They describe that according to Nevin and Houston (1980), image can be measured 

by analysing retailer’s characteristics, for example quality, product selection and the 

employees of the store. It is found that image and a variable that concerns consumers’ 

preferences for a spatial store explain significantly retail patronage. 

 

RETAIL M IX  
Kirkuk and Rafiq (1994) say that the combination of tenants affects the overall image of a 

shopping centre. This is confirmed by Anikeeff (1996) who discusses the importance of tenant 

mix for especially shopping centres. Gerbich (1998) highlights the importance of tenant mix in 

shopping centres by saying that each planned centre should take an ideal combination of 

tenants into account in order to maximise centre turnover and retailer profits, which in turn 

affects rents. An essential part in creating the ideal combination is the situating of anchor 

tenants, which attract a base number of consumers to the centre. According to Eppli and 

Shilling (1993), two types of tenants can be distinguished, namely anchor and non-anchor. 

They also stress that non-anchor tenants benefit from situating near the anchor. Anchor 

tenants are particularly affected by the size of the shop and not the allocation next to non-
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anchor tenants. Non-anchor tenants on the other hand are affected by the amount of leased 

space and benefit from anchor tenants. In short, an ideal allocation will maximise the total 

rental income. Anchor allocation conclusions of Nevin and Houston (1980) are similar as 

the before mentioned. In their investigation they analyse 200 homes and report that anchors 

are the main reason for shoppers in choosing a shopping area. Besides, a good combination of 

tenants increases the overall enjoyment of the shopping experience. In their study about the 

determinants of shopping centre rents, Sirmans and Guirdy (1993) use the variable “anchor” 

which describes whether an anchor tenant is a national chain store. They find that rents are 

higher when a tenants is of national origin. In case of fragmented property ownership in retail 

locations, it is reasonable to think that the ratio of independent stores is higher than chain 

stores compared to retail locations that do not have fragmented ownership. Since most 

literature is about shopping centres (malls) with one owner, situated independent stores are 

not in ownership of the user, in contrast to retail streets. However, results on this matter could 

be interesting and Mejia and Benjamin (2002) say that shopping centre owners should seek for 

a balance between franchise and independent stores. Still, in some cases owners prefer chain 

retailers. This is due to franchise recognition’s increasing effect on sales (Litz & Stewart, 1998). 

Moreover, Wenthe, Fredenberger and Dethomas (1988) find chain stores are more stable and 

profitable, due to broader retailing experience, better financial capital, better trained 

management and lower operational costs. 

 

EVALUATION RETAIL SALES AND RENTS 
In conclusion, property rents in retail locations are influenced by the sales that shops generate. 

These sales are influenced by spatial and non-spatial factors. Spatial factors consist of site and 

building characteristics, among others. As discussed before, site characteristics as accessibility 

and visibility have a large impact on the number of consumers and thus sales. Building 

characteristics affecting sales are size, age, renovations and quality of facilities. It has been 

proven that size positively influences rents, and age is related to the quality of facilities. 

Several studies have shown that a centre´s age negatively affects rents. This also includes 

depreciation and obsolescence in the centre. Adding to that, some studies have shown that 

renovations can add value to rents, although this is hard to prove. 

 

2.5 Conclusion 
The shopping centre´s definition describes that the group of commercial establishments are 

planned, developed, owned and managed as a unit. Considering that these centres should be 

managed as one unit, it logical to assume that fragmented ownership can have an impact on 

the functioning and thus the value of the centre, since several owners are involved. The 

fragmentation of ownership in retail makes it difficult to carry out renovation plans, since 

some property owners might not be willing to cooperate. The concept of a shopping centre´s 

life cycle shows that the need for renovations increases over time in order to maintain traffic 

and sales volume. Rental rates are decreasing at the same time, since the centre is becoming 

less attractive and retailers are not renewing their leases. Thus, renovations are of major 

importance to keep shopping centre sales and rents at the same level. In addition, shopping 

centre rents are related to the value of the property. After analysing different valuation 

methodologies of shopping centres, it can be concluded that the value depends on the income 
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or rent that a property is expected to produce. In addition, retail rents are influenced by retail 

sales. So when the determinants of retail rents and sales are pictured, one can tell more about 

the value of retail properties. The determinants comprise spatial and non-spatial factors as 

market, building, site, retail image and retail mix factors. Taking all this literature review´s 

conclusions and this study´s research questions into account, the conceptual model showed in 

figure 2.5 is given. However, the question remains whether fragmented ownership is 

influencing the value of retail units in shopping centres located on supportive locations? 
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Figure 2.5: Theoretical conceptual model  
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3 Methodology & Data    
  Collection 

This chapter will discuss the methodology and the data collection of this study to answer the 

main research question: does fragmented ownership influence the value of retail units in 

planned shopping centres? The chapter will begin with the description of this study’s used 

dataset. The literature review showed that the shopping centre value is related to shopping 

centre rents and in addition, rents are influenced by the sales that the shopping centre 

generates. Therefore, five spatial and non-spatial factors that determine shopping centre sales 

are specified in this study, as shown in the conceptual model of figure 3.1. In addition, 

ownership structure is added in the figure under the factor building, since this concerns this 

study´s main question. 
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 Figure 3.1: Practical conceptual model 
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The dependent variable in the conceptual model concerns shopping centre rents. In order to 

estimate and to predict shopping centre rents, the multiple regression model is used in this 

study. The methodology section will discuss the theory behind the multiple regression analysis 

and. In addition, several steps are shown for the improvement of the regression results. The 

independent variables in the regression equation are the characteristics of spatial and non-

spatial factors as shown in figure 3.1. Following the methodology section, these independent 

variables as well as the dependent variable are specified. Finally, a table is given with an 

overview of all generated variables. 

 

 

DATASET 
The dataset used in order to answer this question includes 97 shopping centres located in the 

Netherlands and is obtained from Locatus´ (2014) database. As mentioned in the literature 

review, shopping centres are defined as a group of commercial establishments, planned, 

developed, owned, and managed as a unit, with off-street parking providing on the property 

(in direct ratio to the building area) and related in location, size (gross floor area) an type of 

shops to the trade area that the unit serves. The sample accomplishes only shopping centres 

located outside of the central locations, the so-called supportive retail locations. These 

supportive retail locations are shown in figure 3.2 and consists of 46 small district centres, 30 

large district centres and 21 urban district centres. 

 
 

 

Most shopping centres in the sample have less than 25 selling points. The second largest 

category consists of 25 up and equal to 50 selling points. Finally, the smallest category in the 

sample comprises shopping centres with more than 50 selling points. Figure 3.3 shows a map 

of the Netherlands with the complete sample whereas the shopping centres are labelled with a 

case number, in accordance to appendix 3. The map shows that the shopping centres are 

spread over all provinces in the Netherlands. Though, most shopping centres are located in the 

Randstad, which is the economic hart as well as a highly populated area in the country. The 

map also shows that Amsterdam is the city with the largest number of shopping centres in the 

sample and Rotterdam is second on the list. 

 

 

 

 

 

 

 

 

46

30

21

Small District Centre (<25 retail units)

Large District Centre (25-50 retail units)

Urban District Centre (>50 retail units)

Figure 3.2: Dataset of 97 shopping centres in categories 
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 Figure 3.3: Map of the Netherlands with the shopping centres of the sample, each labelled with a case number  
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3.1 Methodology 
In this section, the methodology of this study is discussed. The methodology exists of the 

multiple regression model and its substitute, namely the semi-logarithmic regression model. 

Before the regression analysis, several procedures and tests are carried out in order to 

improve the regression results. These are also discussed in this section. 

 

 

MULTIPLE REGRESSION MODEL  
In this study, five spatial and non-spatial factors are specified that predict shopping centre 

rents, namely market, site, building, retail image and retail mix. The multiple regression model 

used for these prediction is shown by the following equation: 

 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑅𝑒𝑛𝑡𝑎𝑙 𝑉𝑎𝑙𝑢𝑒

=  𝛽0 + 𝛽1𝑀𝑎𝑟𝑘𝑒𝑡 + 𝛽2𝑆𝑖𝑡𝑒 + 𝛽3𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 + 𝛽4𝑅𝑒𝑡𝑎𝑖𝑙 𝐼𝑚𝑎𝑔𝑒 + 𝛽5𝑅𝑒𝑡𝑎𝑖𝑙 𝑀𝑖𝑥 

  

whereas the shopping centre rent, defined as estimated rental value (for more detail see the 

following section) is the dependent variable and features of spatial and non-spatial factors are 

the independent variables (again see following section).  

 

According to Lusht (2012), the regression analysis can be used to calculate the value of an 

unknown variable, in this case shopping centre rents. The shopping centre rents, defined as 

estimated rental value, are described in the following section. Lusht (2012) explains that the 

regressions analysis has two strengths, namely to estimate as well as to predict the dependent 

variable. For linear relationships between one dependent variable and more than one 

independent variables, the multiple regression equation is given: 

 

�̂� =  𝛽0 + 𝛽1𝑥1 +  𝛽2𝑥2+ . . .  + 𝛽𝑛𝑥𝑛 + 𝜀 

 

where: 

 

�̂� = The estimated value of the dependent variable; 
𝛽0 = The 𝑌-intercept (𝛽0 constant); 
𝛽𝑛 = The slope of the regression line; 
𝑥𝑛 = The value of the independent variable; 

𝜀 = The error term. 
𝑛 = The number of independent variables. 

 

The regression model consists of data (𝑌, 𝑥) and parameters (𝜀, 𝛽). The data is known and 

described in the following sections, but the parameters still remain unknown. The parameter 𝛽 

can be estimated by ordinary least squares (OLS).  

 

The standard error of regression (s) is a measure for the fit of the model and can be used 

in the comparison of several models created from the same sample (Francke, 2013). A model is 

almost never perfect, since most of the points will not fall on the regression line exactly. It is 

therefore helpful to find out how good a fit is, according to Lusht (2012). He explains that the 

standard error of the regression measures the dispersion or “scatter” of the actual values in 
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the sample around regression line calculated around the sample. The smaller the standard 

error of the regression, the better the model.  

 

An alternative for the standard error of regression is given by the correlation analysis, which 

can be used per pair of variables. The correlation analysis measures the degree of association, 

or correlation, between the dependent and independent variables. The degree of association is 

measured with the coefficients of determination, named (adjusted) R2. Lusht (2012) 

describes that statistically, R2 is defined as the amount of variation in the dependent variable 

that is explained by variation in the independent variable. Since the R2 is a proportion, it must 

fall between 0 and 1. In case of absolutely no association between the independent and 

dependent variables, R2 is equal to 0. In contrast, if the independent and dependent variable 

are perfectly associated, R2 is equal to 1. Lusht (2012) mentions that adding independent 

variables to the multiple regression equation will always increase R2, because R2 measures 

how much of the variation in the dependent variables is explained by the independent 

variables. The possibility to force a higher R2 is present by adding independent variables even 

if the association between some of the independent and the dependent variable is weak. In 

order to correct for this possibility, the adjusted R2 is calculated. This adjusts R2 downward as 

a function of the number of independent variables used in the model.  

 

Moreover, Lusht (2012) explains that an adjusted R2 is the preferred measure of association in 

cases with a small sample and a relatively large number of independent variables. Since this 

study comprises a relatively large amount of independent variables and a sample of 97 cases, 

both R2 and the adjusted R2 are taken into account.  

 

Another common measure of association is the F-statistic, which is closely related to the 

adjusted R2. A high adjusted R2 generally produces a high F. The practical difference between 

them is that the F-statistic can be used to assign a significance level, while the adjusted R2 

cannot. The F-statics is also taken into account in this study. 

 

IMPROVING REGRESSION RESULTS  
The purpose of the regression model is to measure possible relationships between the 

dependent and independent variables. However, Lusht (2012) describes that it is also possible 

that several independent variables themselves are correlated. This situation is called 

multicollinearity and alters the utility of the regression equation negatively. He explains that 

one strategy to minimise multicollinearity is to neglect independent variables which are likely 

to be correlated with one or more of the independent variables. These procedures explain the 

tested variable and show possible relationships with other variables, in particular the 

dependent variable. The Decision Tree procedure is often used in this study. It creates a tree-

based classification model and classifies cases into groups or predicts values of a dependent 

variable based on values of independent variables. The procedure provides validation tools for 

exploratory and confirmatory classification analysis. A second used procedure is the Means 

procedure, which calculated subgroup means and related univariate statistics for dependent 

variables within categories of one or more independent variables. A third used procedure 

concerns the Bivariate Correlations procedure which computes Pearson's correlation 

coefficient, among others. Pearson's correlation coefficient is a measure of linear association. 

Two variables can be perfectly related, but if the relationship is not linear, Pearson's 

correlation coefficient is not an appropriate statistic for measuring their association. When the 

means for two groups of cases are needed to be compared, the Independent-Samples T Test is 
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used. In this study, this test is often used for dummy variables. When the number of groups is 

more than two, the One Way ANOVA Post Hoc Tests is carried out. This test determine which 

means differ by making pairwise comparisons between groups.  

 

A second improvement of the regression results concerns the removal of extreme values, also 

named outliers. Some cases consist of values that differ substantially from the other 

observations. Statistic inferential tests can be quite sensitive to these outliers due to 

calculations that rely on squared deviations from the mean, these outliers can alter the results 

considerably. Thus, some or all of these outliers need be removed, depending on their value. 

Boxplots of the descriptive statistics are therefore produced in this study. In this boxplot, 

extreme values are marked with a circle or an asterisk. A circle implies that the outlier is at 

more than 1.5 box lengths from the hinge (median), and the asterisk implies a distance of more 

than 3 box lengths from the hinge. The box itself represents 50 per cent of the values. 

 

3.2 Variable specification 
In this section, all dependent and independent variables a specified. The section starts with the 

dependent variable and continues with variables that concern spatial and non-spatial factors 

market, site, building, retail image and retail mix. 

 

 

DEPENDENT VARIABLE 
When shopping centre rents are examined, it would be best to use market rents per square 

meter as a dependent variable in the study. Market rents are omitted of possible incentives 

that are often given in lease agreements for shopping centres. However, market rents can only 

be calculated when recent lease agreements are obtained and analysed. In practice, it is almost 

impossible to obtain lease agreements for a large sample, since landlords and tenants are not 

willing to share this sensitive information. Therefore, gross market rental values per square 

meter are used in this study. Gross market rents are estimated from recent references. These 

references are recent lease transaction of shopping centre units dating from the years 2014, 

2013 and 2012. A shopping centre has different types of retail units and thus different rental 

rates for each unit. For example, some locations are better than other locations in the centre 

due to a higher footfall or a better visibility, among others. In addition, a retail unit´s size also 

affects rental rates as described in the literature review. Smaller units are obtaining higher 

rents than larger units. This study will therefore focus on retail units situated on a prime 

location in the shopping centre with a size of approximately 150 m2. Supermarkets are not 

taken into account, because of their lower rental rates. Since recent transactions are used to 

estimate the gross rental value per square meter, the dependent variable is named estimated 

rental value (€/m2) in this study. The estimated value is finally corrected for size and retail unit 

characteristics, in accordance with appraisers of Cushman & Wakefield. In addition, available 

supply is used as a final check for the estimated rental value (€/m2). In some cases, a large 

amount of supply references was available contrary to recent transaction references. This 

provides a reasonable indication for the estimated rental value (€/m2) in those shopping 

centres. Therefore, supply references are used as the estimated rental value (€/m2) after a 

correction, again in accordance with Cushman & Wakefield´s appraisers.  

 



38 The in f luence  of  f ragmented ownersh ip on  the  value  of  retai l  uni ts  

  

  

 

 

 

 

 

 

 

 

 

 

 

The references for the determination of the dependent variable will be obtained from 

Cushman & Wakefield´s department of Valuation & Advisory and department of Research. 

Additionally, other sources as the Dutch association of brokers´ transaction database 

(Nederlandse Vereniging van Makelaars, 2015) are accessed. For supply references, the 

websites of “Realnext” (Stichting Realnext, 2015) and “Funda in Business” (Funda Real Estate 

B.V., 2015) are used.  

 

 

MARKET VARIABLES 
Spatial factor market consists of the characteristics income, inhabitants, demographics and 

competition in this study. The characteristics are explained by several variables which are 

specified in this section. 

INCOME  
The income variables are based on the individual income, comprising the following 

components of the gross income per person: 

 income from labour; 

 income from private enterprises; 

 benefits from a loss-of-income insurance; 

 social insurance benefits (excluding child benefits). 

 

The variables concern the average individual annual income per person (in euros), based on 

individuals with a full year of income. The data is monitored by Statistics Netherlands 

(Centraal Bureau voor de Statistiek, 2014) per city district, neighbourhood and municipality. 

Since consumers of shopping centres are often coming from other city districts and 

neighbourhoods, income variables for city districts and municipalities need to be examined in 

this study. First, it is determined in which district the shopping centre is located in. Then, the 

data is obtained from CBS´s register, which is composed in 2012.  The variables used are 

average income city district per working person (€)(*1000), average income city district per 

person (€)(*1000), average income municipality per working person (€)(*1000) and average 

income municipality per person (€)(*1000).  

 

INHABITANTS  
Total inhabitants are given in Locatus´ database (Locatus, 2014) for the examined shopping 

centres. This organisation is engaged in structurally collecting data of each retail location in 

the Netherlands.  For each retail location, the number of inhabitants can be found within a 

radius of 2 km, 5 km and 10 km. In addition, the inhabitants per town are also examined in this 

study. The inhabitants variables are inhabitants town, inhabitants 10 km, inhabitants 5 km and 

inhabitants 2 km.  

 

DEMOGRAPHICS  
CBS (Centraal Bureau voor de Statistiek, 2014) is again monitoring these variables per 

municipality, city district and neighbourhood. They divide the percentage of inhabitants in five 

categories based on their age. The categories are 0 up to and including 14 years of age, 15 up to 

and including 24 years of age, 25 up to and including 44 years of age, 45 up to and including 64 

years of age and finally, 65 years of age and older. The variables are given in percentages per 

city district. 
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COMPETITION  
Locatus´ database (Locatus, 2014) provides the retail floor area (m2) and the number of selling 

points of each retail location in the Netherlands. The competition in a town can therefore be 

calculated by dividing the sum of all retail floor areas or selling points by the town´s 

inhabitants. The results are town competition variables, namely competition in town (RFA (m2) 

/ inhab.) (*1000) and competition in town (SP (m2) / inhab.) (*1000). 

 

 

SITE VARIABLES 
Spatial factor site consists of the characteristic parking in this study. Parking is explained by 

several variables which are specified in this section. 

 

PARKING  
The number of parking lots per shopping centre is found in Cushman & Wakefield´s shopping 

centre database and NRW´s register dating from 2007 (Nederlandse Raad Van Winkelcentra, 

2007). As a final check, the shopping centre´s website or other online descriptions are 

reviewed. In order to determine whether the parking facility of the centre is sufficient or not a 

new parking variable is created by a calculation. By dividing the number of parking lots by the 

total shopping centre size (RFA given by Locatus), the variable parking index (p.l. / RFA (m2)) 

(*1000) is designed. This variable shows the number of parking lots (multiplied by 1000) per 

square meter retail floor area. A higher index implies better parking facilities. The second 

parking variable, namely free parking, describes whether the shopping centres facilitates free 

parking. The value 1 implies free parking and the value 0 paid parking. 

 

 

BUILDING VARIABLES 
Spatial factor building consists in this study of the shopping centre characteristics size, age, 

renovation and ownership structure. The characteristics are explained by several variables 

which are specified in this section. 

 

S IZE  
Several size variables are provided in Locatus´ database (Locatus, 2014), namely total retail 

floor area (m2) and total selling points, both excluding vacancy. In addition, these variables are 

categorised by Locatus into the variables retail floor area classification and total selling points 

classification.  

 

AGE AND RENOVATION SHOPPING CENTRE  
Several variables describe the matter of age and renovation in the shopping centre. These are 

the following variables:  

 age shopping centre; 

 renovation; 

 years after renovation; 

 recently renovated or built; 

 age or years after renovation. 

 

The variable recently renovated or built implies a renovation in the last 5 years when the value 

is 1 and no recent renovation when the value is 0. The variable age or years after renovation is 
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a combination of shopping centre´s age or possible renovation. In case of a renovation, the 

years after the latest renovation are shown. Other cases show the shopping centre´s age. 

 

OWNERSHIP STRUCTURE  
The ownership structure of shopping centres is accessed the land register in the Netherlands 

(Kadaster, 2014). Moreover, up to 2007, the Dutch Council of Shopping Centres (Nederlandse 

Raad Van Winkelcentra, 2007) was keeping a register of retail of planned shopping centres in 

the Netherlands with the ownership structure. Finally, Cushman & Wakefield´s Research 

Department is also working on a register of retail locations with ownership structures. These 

two registers are used as a starting point and subsequently checked or adjusted by Kadaster´s 

land registers in order to determine wetter there is fragmented ownership. This results in 

variable ownership structure, describing with the value 1 that the ownership is fragmented and 

with the value 0 that there is one single owner. 

 

RETAIL IMAGE AND MIX VARIABLES 
Non-spatial factors retail image and mix consists in this study of the characteristics retail 

concentration, vacancy and branches. The characteristics are explained by several variables 

which are specified in this section. 

 

RETAIL CONCENTRATION INDEX  
The data provided by Locatus allow to find and calculate the size of retail categories “In & 

Around House”, “Fashion & Luxury and Leisure” and “Food and Personal Care”. The data is in 

square meter retail floor area. The level of retail concentration is measured using the 

Herfindahl index, conform the literature review (Des Rosiers, Thériault & Catherine, 2009). 

 

𝑅𝐸𝑇𝐶𝑂𝑁𝐶𝐼𝑁𝐷𝑋 =  ∑ (
𝑅𝐹𝐴𝑖𝑗

𝑘

𝑅𝐹𝐴𝑖𝑗
)

2𝑛

𝑘=1

, 

where: 

 

𝑅𝐸𝑇𝐶𝑂𝑁𝐶𝐼𝑁𝐷𝑋 = Retail Concentration Index for any given retail category in a given 
shopping centre; 

𝑖 = Identifies the retail category; 
𝑗 = Identifies the shopping centre; 
𝑘 = Identifies the store within category i in shopping centre j; 
𝑛 = Number of stores within category i in shopping centre j; 

𝑅𝐹𝐴𝑖𝑗
𝑘 = Retail Floor Area of any k store belonging to category i and located in 

shopping centre j; and 
𝑅𝐹𝐴𝑖𝑗 = Retail Floor Area of all properties belonging to category i and located in 

shopping centre j. 
 

A lower value in the variable retail concentration (Herfindahl index) indicates a reduced 

concentration of a particular retail category, thus a better retail mix in the shopping centre. 

 

VACANCY  
As described in the literature review, vacancy can influence a shopping centre´s image and 

thus rents. Therefore two vacancy variables are examined in this study, namely vacancy retail 

floor area (%) and vacancy selling points (%). These are calculated by the vacancy given by 

Locatus in square meters retail floor area per shopping centre. 
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BRANCHES    
Several branches provided by Locatus are taken into account in this study. The variables 

concern retail floor area supermarkets (%), selling points supermarkets (%), retail category "In 

& Around House" (m2) (%), retail category "Fashion & Luxury and Leisure" (m2) (%), retail 

category "Fashion & Luxury and Leisure" (m2) (%). 

 

 

CONCLUSION 
After discussing the sample and the methodology of this study, this chapter followed with the 

specification of all generated dependent and independent variables. Table 3.4 gives an 

overview of these variables and the statistical description.  The descriptive statistics are 

discussed in the next chapter.  
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   Minimum Maximum Mean Std. 

Deviation 

Level of 

Measure.  DEPENDENT VARIABLE 

Estimated Rental Value (€/m2) 100 550 229,64 88,44 INT/ RATIO 

MARKET 

Inhabitants Town 18950 790090 193089 222680 INT/ RATIO 

Inhabitants 10 km 39062 882729 350893 243503 INT/ RATIO 

Inhabitants 5 km 20856 433717 140900 82155 INT/ RATIO 

Inhabitants 2 km 15042 113249 39232 16794 INT/ RATIO 

Av. Income City District p. work. p. (€) (*1000) 21,4 43,9 29,7 4,6678 INT/ RATIO 

Av. Income City District p.p. (€) (*1000) 15,4 30,9 21,2 3,0772 INT/ RATIO 

Av. Income Municipality p. work. p. (€) (*1000) 25,9 43,9 30,6 2,8683 INT/ RATIO 

Av. Income Municipality p.p. (€) (*1000) 15,4 30,2 22,1 2,0065 INT/ RATIO 

Age Inhabitants 0 - 14 (%) 12 33 18,34 4,041 INT/ RATIO 

Age Inhabitants 15 - 24 (%) 8 23 12,71 2,512 INT/ RATIO 

Age Inhabitants 25 - 44 (%) 18 40 27,77 4,372 INT/ RATIO 

Age Inhabitants 45 - 64 (%) 15 36 26,38 3,993 INT/ RATIO 

Age 65 and Older (%) 2 30 14,82 5,234 INT/ RATIO 

Competition in Town (RFA (m2) / inhab.) 

(*1000) 
293 3692 1325 474 INT/ RATIO 

Competition in Town (SP / inhab.) (*1000) 2 12 5,39 1,404 INT/ RATIO 

SITE 

Number of Parking Lots 30 2400 430,21 439,538 INT/ RATIO 

Parking Index (p.l. / RFA (m2)) (*1000) 12 151 52,32 22,325 INT/ RATIO 

Free Parking 0 1 n/a n/a NOMINAL 

BUILDING 

Total Retail Floor Area (m2) (excl. Vacancy) 1706 46427 8066,14 7570,08 INT/ RATIO 

Total Selling Points (excl. Vacancy) 8 136 35,34 27,96 INT/ RATIO 

Age Shopping Centre 1 64 34,58 14,296 INT/ RATIO 

Years After Renovation* 0 32 12,20 7,623 INT/ RATIO 

Age or Years After Renovation 0 60 14,30 10,688 INT/ RATIO 

Renovation 0 1 n/a n/a NOMINAL 

Recently Renovated or Built (< 5 years) 0 1 n/a n/a NOMINAL 

Ownership Structure 0 1 n/a n/a NOMINAL 

RETAIL IMAGE AND MIX 

Retail Floor Area Supermarkets (%) 5 87 41,80 15,040 INT/ RATIO 

Selling Points Supermarkets (%) 1 38 8,53 5,509 INT/ RATIO 

Retail Category "In & Around House" (m2) (%) 0 46 8,51 6,591 INT/ RATIO 

Retail Category "Fashion & Luxury and Leisure" 

(m2) (%) 
0 86 32,79 16,572 INT/ RATIO 

Retail Category "Food and Personal Care" (m2) 

(%) 
10 96 58,70 17,968 INT/ RATIO 

Vacancy Selling Points (%) 0 35 9,11 7,306 INT/ RATIO 

Retail Concentration (Herfindahl Index) ,36 ,92 ,5228 ,11332 INT/ RATIO 

Notes: *. N=70; for all other variables N=97. 

 

Table 3.4: Descriptive statistics of all generated variables 
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4 Data Analyses & Findings 
In the previous chapter is described what the methodology is of this study and which variables 

are generated for the examination. The multiple regression analysis is used to predict the 

dependent variable estimated rental value. The specified independent variables that can 

predict estimated rental value, as well as the dependent variable itself, are shown in an 

overview of the descriptive statistics in table 3.4. The variables describe this study’s sample of 

97 cases described in the previous chapter. Before including the them in the regression model, 

they need to be tested and selected. Each variable will be analysed in this chapter’s Selecting & 

Recoding Variables section with a view on the multiple regression tests. The independent 

variables are described and examined in order to find relationships with the dependent 

variable estimated rental value. Consequently, correlated variables are selected for the 

regression model and when necessary recoded into categories or dummy variables. After the 

selection and recoding processes, this chapter will proceed with the Multiple Regression 

section. The selected variables will be employed in several regression models in order to find 

out what the determinants are of shopping centre rents and consequently, whether 

fragmented ownership influences these rents.  

 

4.1 Selecting & Recoding Variables 
In this section, all independent variables as well as the dependent variable shown in table 3.4 

are statistically described and analysed. Consequently, extreme values (outliers) that are 

altering the results significantly will be removed. For the selection of the independent 

variables for the regression model, several tests will be carried out, as mentioned in the 

methodology section. These test will show each independent variable’s relationship with the 

dependent variable and consist of the following procedures: the Decision Tree procedure, the 

Bivariate Correlation procedure, the One-Way ANOVA procedure, the Independent Sample T 

Test procedure and the Means procedure. This section will start with the analysis of the 

dependent variable estimated rental value – though combined with the variable ownership 

structure – and will follow the variable’s order as shown table 3.4. 

 

 

ESTIMATED RENTAL VALUE 
The average estimated rental value for a prime unit of approximately 150 square meter is € 

230.- per square meter leasable floor area (LFA). The values of this variable vary between € 

100.- and € 550,- per square meter LFA. The histogram for this variable (appendix 4) shows a 

normal curve, however, some cases at the upper bound are disturbing this curve. This is also 

identified and shown in figure 1, in the boxplot of the descriptive statistics. In the upper bound 
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are 7 extreme values marked as outliers, since 6 of the values are denoted by a circle and 1 

value by an asterisk. A circle implies that the outlier is at more than 1.5 box lengths from the 

hinge (median), and the asterisk implies a distance of more than 3 box lengths from the hinge. 

The box itself represents 50 per cent of the values. Since statistic inferential tests can be quite 

sensitive to outliers due to calculations that rely on squared deviations from the mean, these 

outliers can alter the results considerably. So it might be an option to remove some or all 

outliers for this variable. The cases with ID number 73, 40, 10, 89 and 11 have the highest 

value. These cases concern shopping centres “Zuidplein” in Rotterdam (73), “Paddepoel” in 

Groningen (40), “Boven t Y” in Amsterdam (10), “Overvecht” in Utrecht (89) and “Osdorpplein” 

in Amsterdam (11). All cases are large shopping centres, also typified as urban district centres 

by Locatus. 

 

 

 

 
 
 
The Means procedure in table 4.1 shows that estimated rental value increases in line with the 

number of selling points. For example, the five highest cases in selling points have the highest 

mean of estimated rental value, namely € 414.- per square meter RFA. However, in comparison 

with other selling point categories, there is no spread for ownership structure in the highest 

category. The five largest shopping centres are all in fragmented ownership. The boxplot of 

descriptive statistics for the variable total selling points identifies these 5 cases as outliers, as 

shown in figure 4.1. The cases with ID numbers 11, 73 and 33 (“Woensel” in Eindhoven) are 

marked with an asterisk, and cases 77 (“Leijweg” in The Hague) and 10 have high extreme 

values. When comparing these cases with the highest outliers of estimated rental value, some 

similarities can be noticed. These similarities can be found in cases 11, 73 and 10 since they 

occur in both boxplots. 

 

Carrying out the same descriptive statistic test for the variable total retail floor area, the 

results show an asterisk for the cases with ID number 73, 10, 33, 77 and 89, and a circle for 

case 11. In conclusion, the outliers (marked both with a circle and asterisk) of these three 

variables are largely corresponding. In order to reduce outlier’s influence on statistic 

inferential tests, the cases with ID numbers 73, 40, 10, 89, 11, 33 and 77 will be removed. 

Figure 4.1: Boxplots “estimated rental value (€/m2)”, “total selling points” and “total retail floor area (m2)” 
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Total Selling Points Classification Ownership Structure Mean N Std. Deviation 

001 < SP <=010 Single Ownership 180,00 5 28,284 
Fragmented Ownership 133,75 4 30,923 

Total 159,44 9 36,780 
010 < SP <=025 Single Ownership 192,41 29 40,236 

Fragmented Ownership 185,00 10 51,908 
Total 190,51 39 42,917 

025 < SP <=050 Single Ownership 210,29 17 48,039 
Fragmented Ownership 225,00 12 67,756 

Total 216,38 29 56,361 
050 < SP <=100 Single Ownership 349,17 6 54,810 

Fragmented Ownership 330,00 9 87,892 
Total 337,67 15 74,711 

100 < SP <=200 Fragmented Ownership 414,00 5 110,589 
Total 414,00 5 110,589 

Total Single Ownership 213,16 57 64,029 
Fragmented Ownership 253,13 40 111,382 

Total 229,64 97 88,445 

 

 

INHABITANTS 
The Decision Tree procedure is used to determine which independent variable for 

“inhabitants” has the strongest interaction with the dependent variable estimated rental value, 

and in which categories. First, this procedure will be executed for the dataset included with the 

removed outliers. Afterwards, the dataset excluded with the removed outliers will be tested in 

order to compare the results. 

 

 

 
 

When the variables inhabitants town, inhabitants 10 km, inhabitants 5 km and inhabitants 2 km 

are tested in an exhaustive CHAID, the inhabitants town variable shows the strongest 

interaction, classified into three parent nodes (appendix 5). The inhabitants 5 km variable has 

the second best interaction with variable estimated rental value, classified into two parent 

nodes. However, figure 4.2 illustrates that the histogram for the inhabitants 5 km variable has a 

normal curve in contrast to the variable inhabitants town. Moreover, the Bivariate Correlations 

procedure shows a higher and significant (0.05 level, 2-tailed) Pearson’s correlation coefficient 

for the variable inhabitants 5 km, namely 0.402 compared to correlation coefficient of 0.368 for 

Figure 4.2: Histograms “inhabitants town” and “inhabitants 5 km” 

Table 4.1: Mean estimated rental value (€/m2) per ownership structure in each total selling point category  



46 The in f luence  of  f ragmented ownersh ip on  the  value  of  retai l  uni ts  

  

  

 

 

 

 

 

 

 

 

 

 

 

the inhabitants town variable (table 4.2). This implies that the inhabitants 5 km variable is 

better related to the dependent variable in a linear relationship.  

 

When outliers mentioned in the previous section are removed, the results are somewhat 

different as shown in appendix 6. The Decision Tree procedure in an exhaustive CHAID test is 

still showing the strongest interaction for the variable inhabitants town, classified into three 

nodes. The Bivariate Correlation procedure is showing lower Pearson’s correlation coefficients 

for al inhabitant variables, as shown in table 4.2. However, the correlations are still significant 

(at 5 per cent level, 2-tailed) and inhabitants 5 km is still showing the best positive and linear 

relationship with to the dependent variable. Therefore, inhabitants 5 km variable seems to be 

the best choice for an inhabitant variable in this study. Table 3.1 shows that the average 

number of inhabitants for all cases is 140,000 in a radius of 5 km, with standard deviation of 

82,155. Shopping centre “Urkerhard” in Urk has the lowest number of inhabitants, namely 

20,086. The maximum value concerns shopping centre “Almeloplein” in The Hague, namely 

433,717 inhabitants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INCOME 
The Bivariate Correlations procedure shows higher and significant Pearson’s correlation 

coefficients for all income variables when outliers are excluded, as shown in table 4.3. 

Moreover, two variables show no significant correlations in the dataset included with outliers. 

The removal of extreme values results in higher correlations and appears to be a good choice 

for this variable. The average income city district per person (€)(*1000) shows the best 

correlation with dependent variable estimated rental value (excluding removed outliers). Its 

Pearson’s correlation coefficient of 0.329 (significant at the1 per cent level, 2-tailed) is higher 

than other income variables. Therefore, this variable will be chosen as the income variable. 

The highly significant correlations assume that income and rents are positively related. Table 

4.1 shows an average annual income of €21,200 per person in the city district with a standard 

deviation of € 3,077. The case with the smallest value concerns shopping centre “Urkerhard” in 

Urk with an annual income of € 15,400 per person. Shopping centre “Gelderlandplein” 

(Amsterdam) has the highest annual income in the city district, namely € 30,900. 

 

 Estimated Rental 
Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Inhabitants Town Pearson Correlation ,368** ,224* 
Sig. (2-tailed) ,000 ,033 
N 97 90 

Inhabitants 10 km Pearson Correlation ,369** ,286** 
Sig. (2-tailed) ,000 ,006 
N 97 90 

Inhabitants 5 km Pearson Correlation ,402** ,286** 
Sig. (2-tailed) ,000 ,006 
N 97 90 

Inhabitants 2 km Pearson Correlation ,393** ,130 
Sig. (2-tailed) ,000 ,222 
N 97 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed); 
**. Correlation is significant at the 0.01 level (2-tailed). 

Table 4.2: Correlations variables inhabitants 
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The boxplot of the descriptive statistics in appendix 7 shows two extreme values, namely the 

cases with ID numbers 12 and 62. These cases concern shopping centres Gelderlandplein (12) 

and “Lange Voort” in Oegstgeest (62). For now, these cases are kept in this study since they are 

not marked with an asterisk. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AGE INHABITANTS 
The age variables show no correlation or interaction with the dependent variable both in the 

Bivariate Correlations (included and excluded with removed outliers) and Decision Tree 

procedures. However, two significant correlations have been found between age variables and 

average income city district per person (*1000). Table 4.4 shows that the average income per 

person in a city district is negatively related to age inhabitants 15 - 24 (%), with a Pearson’s 

correlation coefficient of -0.413 at a 1 per cent significance level (2-tailed). This result implies 

that incomes are lower when the percentage of inhabitants with an age of between 15 and 24 

years old grows. In addition, incomes are higher when the percentage of people with an age of 

between 45 and 64 grows. The variable age 45 – 64 (%) is namely positively related to average 

income city district per person, with a coefficient of 0.245 significant at the 5 per cent level (2-

tailed). 

 

 Estimated Rental 
Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Av. Income City District 
p. work. p. (€) (*1000) 
 

Pearson Correlation ,079 ,323** 
Sig. (2-tailed) ,442 ,002 
N 97 90 

Av. Income City District 
p.p. (€) (*1000) 
 

Pearson Correlation ,068 ,329** 
Sig. (2-tailed) ,510 ,002 
N 97 90 

Av. Income Municipality 
p. work. p. (€) (*1000) 
 

Pearson Correlation ,207* ,308** 
Sig. (2-tailed) ,042 ,003 
N 97 90 

Av. Income Municipality 
p.p. (€) (*1000) 

Pearson Correlation ,202* ,304** 
Sig. (2-tailed) ,047 ,004 
N 97 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed); 
**. Correlation is significant at the 0.01 level (2-tailed). 

 Estimated Rental 
Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Av. Income City 
District p.p. (€) 

(*1000) 
Age Inhabitants  
0 - 14 (%)  
 

Pearson Correlation -,012 ,061 ,071 
Sig. (2-tailed) ,907 ,566 ,506 
N 97 90 90 

Age Inhabitants  
15 - 24 (%) 
 

Pearson Correlation ,093 -,098 -,413** 
Sig. (2-tailed) ,365 ,359 ,000 
N 97 90 90 

Age Inhabitants  
25 - 44 (%) 
 

Pearson Correlation ,183 ,148 -,031 
Sig. (2-tailed) ,073 ,163 ,773 
N 97 90 90 

Age Inhabitants  
45 - 64 (%) 
 

Pearson Correlation -,158 -,025 ,245* 
Sig. (2-tailed) ,122 ,815 ,020 
N 97 90 90 

Age 65  
and Older (%) 

Pearson Correlation -,071 -,106 -,044 
Sig. (2-tailed) ,489 ,318 ,682 
N 97 90 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed);  
**. Correlation is significant at the 0.01 level (2-tailed).  

Table 4.4: Correlations variables age inhabitants 

Table 4.3: Correlations variables income 
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Table 4.1 shows that the maximum value for age 65 and older (%) is 30 per cent in a certain 

city district. This case concerns shopping centre “de Schooten” in Den Helder. In contrast, the 

shopping centre with the youngest population in the city district concerns “Vathorst” in 

Amersfoort, since the variable age Inhabitants 0 – 14 (%) has the highest value, namely 33 per 

cent. 

 

 

COMPETITION  
The variable competition in town (RFA (m2) / inhab.) (*1000) is shown in appendix 8 and has 

two outliers marked with an asterisk at the upper bound. These cases concern shopping 

centres “Donderbergweg” in Roermond (67) and “De Drossaard” in Uden (87). Roermond is 

known for its Designer Outlet Centre, which is relatively large in size and thus explains the 

high competition in this case. Table 4.1 shows that the variable competition in town (RFA (m2) / 

inhab.) (*1000) has minimum value of 293. This case concerns shopping centre “Meerndijk” in 

Utrecht.  

 

The second competition variable is competition in town (SP (m2) / inhab.) (*1000). Similarly, 

this variable shows an outlier marked with an asterisk for Roermond. For these two 

independent variables, the Decision Tree procedure finds the strongest interaction for 

competition in town (RFA (m2) / inhab.) (*1000) with estimated rental value, classified into 

three nodes (figure 4.3). Therefore, this variable will be chosen in this study as the competition 

variable. The classification tree shows that rents are higher when competition is in the lowest 

node. In contrast, rents are lower when competition is higher, as shown in the highest node. 

However, when competition is between 1.134 and 1.429 like in node 2, rents are the highest. 

Rents decrease above or under this range. An explanation for this result can be find in that a 

perfect balance in retail supply and demand, like in node 2, is providing higher rents, assuming 

that the given range is a perfect balance. This variable will therefore be transformed into a new 

variable, namely competition in town. The values in this variable are classified into three 

categories, in accordance to the Classification Tree. The categories comprise competition low 

(<=1134), competition balance (1134, 1429) and competition high (>1429). Since the 

Classification Three is showing somewhat the same results when outliers Donderbergweg and 

De Drossaard are removed (appendix 9), these extreme cases will be kept in this study. 

 

 

 
Figure 4.3: Classification Tree “competition in town” 

and “estimated rental value” 
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Figure 4.3 shows that differences exist among the means of the categories of the variable 

competition in town. The One-Way ANOVA Post Hoc Test (appendix 9) in table 4.5 will now 

determine which mean differs by using multiple comparisons. The F-value is 5,292 and 

significant at 0,007. The mean difference of competition high and competition in balance is also 

significance (at the 5 per cent level). The mean difference of competition low and competition in 

balance are showing a significance of 0.114 and are therefore not significant at the 1 or 5 per 

cent level. Likewise, competition high and competition low show no significance (0.456). 

 

 

(I) Competition in 

Town N Mean (J) Competition in Town 

Mean 

Difference 

(I-J) Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Competition Low 30 209,67 
Competition in Balance -33,333 ,114 -72,72 6,05 

Competition High 19,833 ,456 -19,55 59,22 

Competition in 

Balance 
30 209,67 

Competition Low 33,333 ,114 -6,05 72,72 

Competition High 53,167* ,005 13,78 92,55 

Competition High 30 189,83 
Competition Low -19,833 ,456 -59,22 19,55 

Competition in Balance -53,167* ,005 -92,55 -13,78 

Notes: *. The mean difference is significant at the 0.05 level; F-value = 5,292 (significant at 0,007). 

 

 

In addition, table 4.6 shows that the variable competition in town is related to the variable 

inhabitants 5 km, which in turn is highly and significantly related to estimated rental value (as 

mentioned in an earlier section).  

 

 
Competition in Town Mean N Std. Deviation 

Competition Low 145222,83 30 84075,456 

Competition in Balance 164373,67 30 71720,353 

Competition High 85380,73 30 31294,336 

Total 131659,08 90 73777,690 

 

 

The mean of inhabitants 5 km in the category competition in balance is the highest, as observed 

in table 4.6. Secondly, the category competition low also shows a high mean for inhabitants. In 

contrast to the category competition high shows a low mean. This probably explains the 

relationship between the variable competition in town and the dependent variable estimated 

rental value, since inhabitants 5 km is positively related to estimated rental value. In order to 

prevent multicollinearity in the regression model of the following section, competition in town 

will not be employed.  

 

 

PARKING  
The variable parking index (p.l. / RFA (m2)) (*1000) shows in table 4.1 an average of 0.052 

parking lots per m2 RFA with a standard deviation of 0.022. The minimum value concerns 

shopping centre “Sterrenhof” in Enschede, namely 0.012 parking lots per m2 RFA. The 

shopping centre with the best parking facilities is “Kloosterveste” (22) in Assen. This shopping 

centre is equipped with a large shared parking garage which is also in use by other functions. 

In addition, this case also concerns an outlier, as shown in appendix 10.  Since the outlier in this 

case is not marked with an asterisk but a circle, it is currently kept in this study. 

Table 4.6: Mean inhabitants 5 km per competition in town category 

Table 4.5: Tukey´s HSD-test, multiple comparisons of the variable  
competition in mean differences of estimated rental value (€/m2) 
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When the number of parking lots per m2 RFA increases, the estimated rental value also 

increases. So the number of parking lots seems to be positively related to rents in shopping 

centres. This is shown by the Bivariate Correlations procedure in table 4.7, since the Pearson’s 

Correlation is 0.301 and significant (at the 1 per cent level, 2-tailed). The table also shows that 

the database without the seven earlier removed outliers has a better correlation with the 

dependent variable.  

 

 

 

 

In addition, significant correlations have been found with other variables. First, parking index 

(p.l. / RFA (m2)) (*1000) is negatively related to age shopping centre, with a Pearson’s 

correlation coefficient of -0.353 (at a 1 per cent significance level, 2-tailed). This implies that 

the number of parking lots is smaller in older shopping centres compared to the retail floor 

area. Second, average income municipality per person (*1000) has been found significant with a 

Pearson’s correlation 0.289 at a 1 per cent significance level (2-tailed). 

 

The Decision Tree procedure finds an interaction between parking index (p.l. / RFA (m2)) 

(*1000) and the dependent variable estimated rental value, classified into two nodes (appendix 

10). Since the Classification Tree finds two categories, namely equal or lower than 0,051 

parking lots per m2 RFA and higher than 0,051 parking lots per m2 RFA, this variable will be 

transformed into a new variable. The new dummy variable, named parking rate, is recoded 

into “low” (0) and “high” (1), implying low and high parking facilities in the subject shopping 

centre. The Independent Sample T-Test procedure shows in table 4.8 that the group means of 

the new variable are significantly different in explaining the independent variable. The 

category parking rate high has an average estimated rental value of 237 €/m2 with a standard 

deviation of 69 €/m2, and the mean of category low amounts 191 €/m2 with a standard 

deviation of 58 €/m2. The t-value of -3.423 is significant at the 1 per cent level (2-tailed).  

 

 
  N Mean Std. 

Deviation 
t Sig.  

(2-tailed) 
Estimated Rental Value (€/m2) Parking Rate    -3,423** ,001 

 Low 45 191,33 57,548   

 High 45 237,00 68,535   

Notes: *. T is significant at the 0.05 level (2-tailed);   

**. T is significant at the 0.01 level (2-tailed).   

 

 

 

 

 

 Estimated 
Rental Value 
(€/m2) (incl. 

outliers) 

Estimated 
Rental Value 
(€/m2) (excl. 

outliers 

Age 
Shopping 

Centre 

Av. Income 
Municipality 

p.p. (€) 
(*1000) 

Parking Index (p.l. / 
RFA (m2)) (*1000) 

Pearson Correlation ,210* ,301** -,353** ,289** 
Sig. (2-tailed) ,039 ,004 ,001 ,006 
N 97 90 90 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed); 
**. Correlation is significant at the 0.01 level (2-tailed). 

Table 4.8: T-test variables renovation 

Table 4.7: Correlations variables parking 
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SIZE  
Two interval variables are used in this study for the total size of the shopping centre, namely 

total retail floor area (m2) (excl. vacancy) and total selling points (excl. vacancy). Table 3.1 

shows an average of 35 selling points for this study´s sample, with a minimum of 8 and 136. 

The minimum of 8 selling points (excluding vacancy) concerns shopping centre “De Maat” in 

Almelo. The shopping centre with the most selling points concerns “Osdorpplein” in 

Amsterdam, namely 136 units. Both size variables are highly significant in positively declaring 

the estimated rental value, conform the literature review. However, table 4.9 shows that the 

variable total selling points (excl. vacancy) has a slightly higher Pearson’s correlation 

coefficient, namely 0.698 at a significance level of 1 per cent (2-tailed). Since this variable has 

the best interaction with the dependent variable, it will therefore be chosen as the size variable 

in this study as the size.  

 

 

 

 

Table 4.9 shows that the dataset with the removed outliers has a higher correlation with 

estimated rental value compared to the dataset without the removed outliers. Nevertheless, 

the correlation is in both datasets highly significant. In addition, total selling points (excl. 

vacancy) is also positively correlated with the variable inhabitants 5 km, namely a Pearson’s 

correlation coefficient of 0.213 at a significance level of 5 per cent (2-tailed). This implies that 

the shopping centre´s size increases when the number of inhabitants rises. 

 
 

AGE SHOPPING CENTRE & RENOVATION 
The average age of the studied shopping centres is 35 years old with a standard deviation of 14 

years, as shown in table 4.1 by age shopping centre. The oldest shopping centre is “Sterrenhof” 

in Enschede, namely 64 years in age. Shopping centre “van Hogendorplaan” in Vlaardingen has 

recently opened its doors (1 year in age) and is therefore the youngest case. The boxplot in 

appendix 11 shows that shopping centre van Hogendorplaan (92) is an outlier. For now, this 

extreme value is kept in this study since it isn´t marked with an asterisk, but a circle.  

 

Variable years after renovation shows that 70 out of 97 shopping centres have been renovated, 

which consequently results in 27 missing cases. A new variable is created in order to resolve 

this matter, namely age or years after renovation. Missing values have been filled in with age in 

this variable. Finally, the dummy variable recently renovated or built (<5 years) shows that 27 

per cent of the shopping centres have been renovated or built in the last 5 years. 

 

 

 

 Estimated Rental 
Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Inhabitants 
5 km 

Total Retail Floor Area 
(m2) (excl. Vacancy) 
 

Pearson Correlation ,789** ,691** ,184 
Sig. (2-tailed) ,000 ,000 ,083 
N 97 90 90 

Total Selling Points 
(excl. Vacancy) 

Pearson Correlation ,779** ,698** ,213* 
Sig. (2-tailed) ,000 ,000 ,044 
N 97 90 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed); 
**. Correlation is significant at the 0.01 level (2-tailed). 

Table 4.9: Correlations variables size 
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The age shopping centre variable has no significant correlation with estimated rental value, as 

shows in table 4.10. However, the literature study suggest negative relationship between age 

and rents. This variable will therefore be selected for the regression model. Age interactions 

have been shown with other variables in the Bivariate Correlations procedure. The shopping 

centre´s age is positively related to the percentage of inhabitants that are 65 years in age or 

older. The Pearson´s correlation is highly significant with 0.591 at the significance level 1 per 

cent (2-tailed). This finding suggests that older shopping centres are situated in 

neighbourhoods with relatively older inhabitants. The second finding is that age shopping 

centre is negatively correlated (-0.312) to retail floor area supermarkets (%) at the significance 

level 1 per cent (2-tailed). An interpretation of this finding is that younger shopping centres 

have a higher ratio of retail floor area in supermarkets. The third relationship was mentioned 

in an earlier section, namely that the shopping centre´s age negatively is correlated to parking 

index (p.l. / RFA (m2)) (*1000). 

 

Table 4.10 also shows that estimated rental value is negatively related (Pearson´s correlation -

0.263) to years after renovation at a significance level of 5 per cent (2-tailed). This relationship 

occurs both in the dataset with and without the earlier removed outliers. The correlation 

implies that a lack of renovations in shopping centres results in lower rents.  

 

 
  N Mean Std. 

Deviation 
t Sig.  

(2-tailed) 
Estimated Rental 
Value (€/m2) 

Renovation    1,442 ,153 

 No 27 229,63 50,951   

 Yes 63 207,54 72,133   

Estimated Rental 
Value (€/m2) 

Recently Renovated or 
Built (< 5 years) 

     -,745 ,458 

 No 66 63,81 25,953   

 Yes 24 47,89 19,182   

Notes: *. T is significant at the 0.05 level (2-tailed);   

**. T is significant at the 0.01 level (2-tailed).   

 

 

The variable renovation shows similarly to recently renovated or built (< 5 years) no significant 

t-values in the Independent Sample T-Test procedure, as shown in table 4.11 and appendix 12. 

The mean differences of the groups for the dependent variable estimated rental value are not 

 Estimated Rental 
Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Age 65 and 
Older (%) 

Retail Floor 
Area Super-
markets (%) 

Age 
Shopping 
Centre  

Pearson Correlation ,030 -,132 ,591** -,312** 
Sig. (2-tailed) ,772 ,214 ,000 ,003 
N 97 90 90 90 

Years After 
Renovation  

Pearson Correlation -,257* -,263* ,001 -,107 
Sig. (2-tailed) ,032 ,037 ,996 ,403 
N 70 63 63 63 

Age or 
Years After 
Renovation 

Pearson Correlation -,177 -,134 ,079 -,248* 
Sig. (2-tailed) ,082 ,209 ,459 ,019 
N 97 90 90 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed);   
**. Correlation is significant at the 0.01 level (2-tailed).   

Table 4.11: T-test, estimated rental value (€/m2) compared to renovation variables  

Table 4.10: Correlations variables age and renovation 
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significantly different. However, since the literature study suggest a relationship between 

renovation and rents, the variable recently renovated or built (< 5 years) is selected for the 

regression model. 

 

 

OWNERSHIP STRUCTURE 
The Independent Sample T-Test procedure finds that the group means of the variable 

ownership structure are not significantly different in declaring the independent variable, as 

shown in table 4.12. Significant t-values have been found for total selling points (excl. vacancy), 

namely -2.010 at a significance level of 5 per cent (2-tailed). This implies that fragmented 

ownership occurs more often in larger shopping centres. A second finding is that age and 

fragmented ownership are positively related since the t-value is -2.755 at a significance level of 

1 per cent (2-tailed). This finding can be interpreted as older shopping centres having more 

fragmented ownership compared to younger shopping centres. 

 

 
  N Mean Std. 

Deviation 
t Sig.  

(2-tailed) 
Estimated Rental 
Value (€/m2) 

Ownership Structure    -,187 ,852 

 Single Ownership 57 213,16 64,029   

 Fragmented Ownership 33 215,91 72,795   

Total Selling Points 
(excl. Vacancy) 

Ownership Structure    -2,010* ,048 

 Single Ownership 57 26,72 16,281   

 Fragmented Ownership 33 34,82 21,673   

Age Shopping Centre 
 

Ownership Structure    -2,755** ,007 

 Single Ownership 57 30,72 15,287   

 Fragmented Ownership 33 39,18 11,550   

Notes: *. T is significant at the 0.05 level (2-tailed);   

**. T is significant at the 0.01 level (2-tailed).   

 

 

In an earlier section table 3.1 also showed that fragmented ownership and the number of 

selling points are positively related. In addition, the table showed that the means of rents differ 

per selling point category. Although estimated rental value is far from having a significant t-

value in explaining difference in ownership structure for the entire sample (excluded outliers), 

differences have been found in selling point categories. In order to explain the differences, a 

new variable needs to be created. This comprises a selling point classification variable which 

divides selling point in four categories, namely 1 up to and included 20 selling points, 21 up to 

and included 40 selling points, 41 up to and included 100 selling points, and 101 up to and 

included 200 selling points. Table 4.13 gives an overview. 

 

 

 

 

 

 

 

 

Table 4.12: T-test, mean estimated rental value (€/m2), total selling  
points and age shopping centre compared per ownership structure 
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  N Mean Std. 

Deviation 
t Sig.  

(2-tailed) 
001 < SP <=020 Ownership Structure    3,161** ,003 

 Single Ownership 25 194,00 35,119   

 Fragmented Ownership 12 155,42 33,942   

 Total 37 181,49 38,853   

021 < SP <=040 Ownership Structure    -1,477 ,149 

 Single Ownership 24 196,04 48,923   

 Fragmented Ownership 10 226,00 64,842   

 Total 34 204,85 54,834   

041 < SP <=100 Ownership Structure    1,752 ,098 

 Single Ownership 8 324,38 65,216   

 Fragmented Ownership 11 272,73 62,144   

 Total 19 294,47 66,976   

Notes: *. T is significant at the 0.05 level (2-tailed);   

**. T is significant at the 0.01 level (2-tailed).   

 

 

Table 4.13 and appendix 13 show that in the smallest group (001 < SP <=020), single 

ownership has the highest mean in estimated rental value, namely 194.00 compared to 155.42 

for fragmented ownership. Thus, rents seem be higher for single owned shopping centres in 

this category. In order to check the significance level of this difference, all other selling point 

categories are filtered out of the sample. Consequently the Independent Sample T-Test 

procedure is carried out for the remaining 37 cases. The t-value shows that the findings are 

highly significance, namely a t-value of 3.161 at the 1 per cent significance level (2-tailed). The 

largest category (041 < SP <=100) shows similarly to the smallest category that single 

ownership (mean 324.38) has higher rents compared to fragmented ownership (mean 

272.73). However, the t-value (1.752) for these 34 cases is not significant (0.098 2-tailed) 

when all other cases are filtered out. Finally, the midsized shopping centre group (021 < SP 

<=040) is showing rather different findings since fragmented ownership has a higher mean 

compared to single ownership. Although, the t-value of -1.477 is not significant with a value of 

0.149 (2-tailed). 

 

In conclusion, the shopping centre´s size has a highly significant relationship with the 

dependent variable. The positive and linear relationship implies that estimated rental value 

increases when the number of selling points increase. In addition, when the independent 

variable total selling points (excl. vacancy) is divided into three categories, namely category 

small (001 < SP <=020), category mid-sized (021 < SP <=040) and category large shopping 

centres (041 < SP <=100), significant differences have been found in rents between single and 

fragmented ownership, as shown in table 4.13. Since these findings concern the main research 

question of this study, ownership structure in combination with total selling points should be 

analysed in more detail. Therefore, new variables will created and included for the regression 

model in the following chapter. These new dummy variables are a combination of a particular 

selling point category with a feature of ownership structure. This procedure´s results are the 

following six dummy variables: SP category small single ownership, SP category small 

fragmented ownership, SP category mid-sized single ownership, SP category mid-sized 

fragmented ownership, SP category large single ownership and SP category large fragmented 

ownership. In order to prevent multicollinearity, the variables total selling points (excl. vacancy) 

and ownership structure will be removed from the regression model. 

 

Table 4.13: T-test, mean estimated rental value (€/m2) compared  
per ownership structure combined with selling point category 
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RETAIL CONCENTRATION (HERFINDAHL INDEX) 
The variable retail concentration (Herfindahl index) shows some outliers in the boxplot marked 

with a circle (appendix 14). For now, these outliers are kept in this study since they are not 

marked with an asterisk. The maximum value amounts 0.92 (table 3.1) and concern shopping 

centre “De Maat” (4) in Almelo: De Maat has a high concentration in the retail category Food 

and Personal Care, implying a lack of retail mix. The minimum value of this index amounts 0.36 

and concerns shopping centre “Meerndijk” (26) in De Meern. This suggests a reduced 

concentration of a particular retail category, thus a good retail mix in the centre. The mean for 

retail concentration (Herfindahl index) amounts 0.52 with a standard deviation of 0.11.  

 

 

 

 

Table 4.14 shows that retail concentration (Herfindahl index) is negatively related with 

estimated rental value. The Pearson´s correlation of -0.244 is significant at the 5 per cent level 

(2-tailed), suggesting that rents decrease when there is a high concentration of a particular 

retail category. In contrast, rents are higher when a shopping centre consists of a good retail 

mix. The dataset included with the earlier removed outliers shows no significant Pearson´s 

correlation with estimated rental value. However, a second significant negative relationship 

has been found with total selling points (excl. vacancy), namely a Pearson´s correlation of -

0.480 at the significance level of 1 per cent (2-tailed). This implies that a high concentration of 

a particular retail category occurs often in smaller shopping centres. Similarly, a good retail 

mix occurs often in larger shopping centres. 

 

 

BRANCHES & VACANCY 
Table 3.1 shows the mean, minimum value and maximum value of several branch and vacancy 

variables. Taking a more detailed view into these values, one can find that shopping centre 

“Meerndijk” in De Meern has the highest percentage retail floor area in retail category In and 

Around House. Shopping centre “Zuidplein” in Rotterdam is mainly specialised into retail 

category Fashion & Luxury and Leisure, namely 86 per cent of the total retail floor area. As 

mentioned earlier, shopping centre “De Maat” in Almelo comprising primarily shops in retail 

category Food and Personal Care. This declares also the high percentage of supermarkets, both 

in retail floor area and in selling points. Finally, the shopping centre with highest vacancy rate, 

namely 35 per cent in selling points is “Kloosterveste” in Assen.  

 

The Bivariate Correlations procedure shows in table 4.15 the relationships between the subject 

variables and the dependent variable. The variables retail category "In & Around House" (m2) 

(%), vacancy selling points (%) and vacancy retail floor area (%) show no significant interaction 

with estimated rental value. In contrast, retail category "Fashion & Luxury and Leisure" (m2) 

(%) is highly and positively significant (at the 1 per cent level, 2-tailed) with the dependent 

variable, implying that rents increase when the percentage in this retail category is higher. 

 

 
Estimated Rental 

Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Total Selling 
Points (excl. 

Vacancy) 
Retail Concentration 
(Herfindahl Index) 

Pearson Correlation ,169 -,244* -,480** 
Sig. (2-tailed) ,099 ,021 ,000 
N 97 90 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed);  
**. Correlation is significant at the 0.01 level (2-tailed).  

Table 4.14: Correlations variable retail concentration (Herfindahl index) 
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However, this finding can partly be explained by the fact that often larger shopping centres – 

and thus higher rents - comprise stores in Fashion & Luxury and Leisure. Retail Category "Food 

and Personal Care" (m2) (%) is negatively correlated to rents at the 1 per cent significance level 

(2-tailed). Since supermarkets are making part of this category, the two supermarket variables 

that are examined show negative and significant relationships. In order to prevent 

multicollinearity in the multiple regression model, these two variables are excluded in further 

examinations. Finally, both vacancy variables are not showing significant correlations with 

estimated rental value.  

 

 

 

 

CONCLUSION 
In this section, all generated independent variables are analysed and examined in order to find 

possible relationships with the dependent variable with a view on the regression model. The 

objective behind the analyses and examination is being able to answer this study´s main 

research question: does fragmented ownership influence the value of retail units in planned 

shopping centres? When necessary, some selected variables are recoded into, for example, 

categories or dummy variables. The selection process results in the employment of the 

following variables in the multiple regression model: inhabitants 5 km, av. income city district 

p.p. (€) (*1,000), parking rate high, age shopping centre, recently renovated or built (< 5 years), 

SP category small single ownership, SP category small fragmented ownership, SP category mid-

sized single ownership, SP category mid-sized fragmented ownership, SP category large single 

ownership and SP category large fragmented ownership, retail concentration (Herfindahl index). 

In addition, outliers that have a significant effect on inferential statistic tests have been 

removed. These outliers mainly concern the dependent variable estimated rental value and the 

shopping centre size variables, since some cases have extreme high estimated rental values or 

are extreme large in size. The case numbers 73 (Zuidplein), 40 (Paddepoel), 10 (Boven t Y), 89 

 Estimated Rental 
Value (€/m2) 
(incl. outliers) 

Estimated Rental 
Value (€/m2) 
(excl. outliers 

Retail Category "In & Around 
House" (m2) (%) 
 

Pearson Correlation -,060 -,197 
Sig. (2-tailed) ,556 ,062 
N 97 90 

Retail Category "Fashion & Luxury 
and Leisure" (m2) (%) 
 

Pearson Correlation ,690** ,552** 
Sig. (2-tailed) ,000 ,000 
N 97 90 

Retail Category "Food and Personal 
Care" (m2) (%) 
 

Pearson Correlation -,615** -,425** 
Sig. (2-tailed) ,000 ,000 
N 97 90 

Selling Points Supermarkets (%) 

 

Pearson Correlation -,511** -,442** 
Sig. (2-tailed) ,000 ,000 
N 97 90 

Retail Floor Area Supermarkets (%) 

 

Pearson Correlation -,582** -,404** 
Sig. (2-tailed) ,000 ,000 
N 97 90 

Vacancy Selling Points (%) 

 

Pearson Correlation -,096 -,136 
Sig. (2-tailed) ,348 ,202 
N 97 90 

Vacancy Retail Floor Area (%) Pearson Correlation -,076 -,124 
Sig. (2-tailed) ,457 ,245 
N 97 90 

Notes: *. Correlation is significant at the 0.05 level (2-tailed); 
**. Correlation is significant at the 0.01 level (2-tailed). 

Table 4.15: Correlations variables branch and vacancy 
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(Overvecht), 11 (Osdorpplein), 33 (Woensel) and 77 (Leijweg) are ultimately removed from 

the sample.  

 

The selection process is primarily based on each variable´s relationship with the dependent 

variable estimated rental value. Consequently, depending on variable´s level of measurement, 

the following procedures are carried out for selection decisions: the Decision Tree procedure, 

the Bivariate Correlation procedure, the One-Way ANOVA procedure, the Independent Sample 

T-test procedure and the Means procedure. With regard to the shopping centre´s ownership 

structure and size, findings show that estimated rental value increases when size increases. In 

addition, fragmented ownership occurs more often in larger shopping centres, since both 

variables are positively correlated. The size variable in this matter concerns total selling points 

(excl. vacancy). Since this variable has a highly significant relationship with the dependent 

variable, it is employed in the regression model. When this variable is divided into three 

categories, namely category small (001 < SP <=020), category mid-sized (021 < SP <=040) and 

category large shopping centres (041 < SP <=100), significant differences in rents are found 

between single and fragmented ownership. The ownership structure in the smallest group 

shows significant higher rents for shopping centres with fragmented ownership. Although 

differences for fragmented and single ownership have been found in the other two categories, 

they must be rejected. In terms of the t-values, those differences are not significant at the 

required significance levels. Taking the above mentioned findings into account, six new 

variables are created for the regression model in the following chapter, namely SP category 

small single ownership, SP category small fragmented ownership, SP category mid-sized single 

ownership, SP category mid-sized fragmented ownership, SP category large single ownership and 

SP category large fragmented ownership. These new variables combine and replace the 

variables ownership structure (fragmented ownership and single ownership) and total selling 

points (excl. vacancy) per category.  

 

Aside from the variables total selling points (excl. vacancy) and ownership structure (although 

not linearly related), other independent variables showed linear relationships with estimated 

rental value. Some market variables concerning inhabitants show a highly positive correlation, 

particularly inhabitants 5 km. This interprets that rents increase when the number of 

inhabitants is higher in a radius of 5 km from the shopping centre. The second market variable 

that shows significant results is average income city district per person (*1000). Although all 

income variables were positively correlated with the dependent variable, this variable showed 

the highest Pearson´s correlation. The finding interprets that rents are higher when the 

average income per person is high in the city district where the shopping centre is situated in. 

Finally, market variable competition in town (RFA (m2) / inhab.) (*1000) is showing some 

significant results. This variable is divided into three categories, namely competition low, 

competition in balance and competition high. Competition high is showing lower rents 

compared to competition low, however competition in balance has the highest average 

estimated rental value. This explains that when the number of selling points per inhabitant is 

between a particular range (balance), rents are the highest. However, the variable competition 

in town is related to the variable inhabitants 5 km. In order to prevent multicollinearity in the 

regression model, one of these variables need to be removed. Since, inhabitants 5 km has a 

highly significant relationship with the dependent variable estimated rental value, competition 

in town will not be employed in the regression model. 

 

Site variable parking index (p.l. / RFA (m2)) (*1000) shows a positive correlation with the 

dependent variable. This suggests that when the number of parking lots per square RFA is 
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higher at the shopping centre´s site, estimated rental value also is higher. The variable explains 

estimated rental value best when it is divided into two categories. Again a new dummy variable 

is created in order to be employed in the regression model, namely parking rate high, implying 

“high” (1) and “low” (0) parking facilities.  

 

Variables concerning the spatial factor building also show some interactions with the 

dependent variable. As mentioned earlier in this conclusion, the variable total selling points 

(excl. vacancy) is highly and positively significant. Another building variable concerns age 

shopping centre. Shopping centre´s age is negatively correlated with rents. However, the 

relationship is not significant. Despite the insignificancy, the variable will be employed in the 

regression model since several studies have shown that age affects rents, as described in the 

literature review section. In addition, the variable recently renovated or built (< 5 years) will 

also be employed since the literature review suggest a relationship between renovations and 

rents in shopping centres. 

 

The non-spatial factor retail mix is represented by the variable retail concentration (Herfindahl 

index). This variable is negatively and significantly correlated with estimated rental value, 

suggesting that rents decrease when there is a high concentration of a particular retail 

category. Rents are thus higher when a shopping centre consists of a good retail mix. In the 

following section, combinations of the selected independent variables as well as the dependent 

variables will form the regression model in order to answer this studies main research 

question.   
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4.2 Multiple Regression 
The main research question of this study is whether fragmented ownership influences the 

value of retail units in planned shopping centres? Following the methodology section, a 

regression model will be estimated in this section in order to find out what the determinants 

are of shopping centre rents and thus value. Consequently, whether fragmented ownership is 

one of these determinants with a view on the research question. Rent differences for 

fragmented and single ownership structure were also specified in the section Selecting & 

Recoding variables. When the variable total selling points (excl. vacancy) is divided into three 

categories, namely category small (001 < SP <=020), category mid-sized (021 < SP <=040) and 

category large (041 < SP <=100), the smallest category shows significant findings. The 

Independent Sample T-Test showed that the t-value in the smallest selling point category was 

highly significant in the favour of single ownership structure. So, fragmented ownership had 

lower rents in that category. Ownership findings in the other two categories were not 

significant at the required significance levels. The regression model in this section is going to 

examine whether findings concerning the smallest category will stand, and whether findings 

concerning other categories are different when all other rent determinants are employed in 

the model. 

 

 
  Minimum Maximum Mean Std.  

Deviation  
 

DEPENDENT VARIABLE 

Estimated Rental Value (€/m2) 100 425 214,17 66,983 

IN
D

E
P

E
N

D
E

N
T

 V
A

R
IA

B
L

E
S

 

Market 

Inhabitants 5 km (/10.000) 2,085 43,371 13,165 7,377 

Av. Income City District p.p. (€) (*1000) 15,4 30,9 21,360 3,0615 

Site 

Parking Rate High 0 1 n/a n/a 

Building 

Age Shopping Centre 1 64 33,82 14,554 

Recently Renovated or Built (< 5 years) 0 1 n/a n/a 

SP Category Small Fragmented Own. 0 1 n/a n/a 

SP Category Small Single Own. 0 1 n/a n/a 

SP Category Midsized Single Own. 0 1 n/a n/a 

SP Category Large Fragmented Own. 0 1 n/a n/a 

SP Category Large Single Own. 0 1 n/a n/a 

Retail Mix     

Retail Concentration (Herfindahl Index) ,36 ,92 ,5249 ,11285 

Note: N=90; The dependent variable is estimated rental value in €/m2. 

 

 

The regression model includes five descriptive spatial and non-spatial factors which were 

specified in the literature review section of this study. The factors concerns market 

characteristics, site characteristics, building characteristics, shopping centre´s retail image and 

shopping centre´s retail mix. These characteristics are expressed by independent variables, as 

followed from the selection process in the previous section. The independent variables include 

Table 4.16: Descriptive Statistics of independent and dependent variables   
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inhabitants 5 km (/10,000), av. income city district p.p. (€) (*1,000), parking rate high, age 

shopping centre, recently renovated or built (< 5 years), SP category small single ownership, SP 

category small fragmented ownership, SP category mid-sized single ownership, SP category mid-

sized fragmented ownership, SP category large single ownership and SP category large 

fragmented ownership, retail concentration (Herfindahl index). Moreover, the variable SP 

category mid-sized fragmented ownership is dropped from the regression model in order to 

avoid perfect collinearity. Shopping centre´s gross market rents are used to compute the 

dependent variable, expressed as estimated rental value (€/m2). Table 4.16 gives an overview 

of the selected dependent and independent variables that are employed in the regression 

model.  

 

DESCRIPTIVE STATISTICS 
This study´s sample comprises 97 cases. However, 90 cases will be examined in the regression 

model since 7 outliers are removed, as described in the previous section. The dependent 

variable estimated rental value has a minimum rent of 100 €/m2, which concern shopping 

centres “Boulevard Noord” (95) in Zwijndrecht and “Almeloplein” (78) in The Hague. The 

maximum rent is found for shopping centre “Kronenburg” (20) in Arnhem and amounts 425 

€/m2. The average estimated rental value in the sample is 214 €/m2. 

 

The market characteristics are represented with four independent variables. The first variable 

is inhabitants 5 km and has an average of 131,659 inhabitants in a radius of 5 km distance 

within the shopping centre. The maximum value concerns shopping centre Almeloplein (78) 

with 433,717 inhabitants and the minimum value is found for shopping centre “Urkerhard” in 

Urk (88) with 20,856 inhabitants. The second market variable is av. income city district p.p. (€) 

(*1000), describing the average income per person in the city district where the shopping 

centre is situated in. The average income per person is € 21,360 in the sample. The shopping 

centre with the highest average income in the district concerns “Gelderlandplein” (12) in 

Amsterdam, namely € 30,900 per person. In contrast, the minimum value is found in the city 

district of shopping centre Urkerhard (88) with € 15,400 per person.  

 

The site variable concerns dummy variable parking rate high, a derivate of the variable parking 

index (p.l. / RFA (m2)) (*1000), describing the number of parking lots per retail floor area (m2) 

in the shopping centre. High parking facilities takes the value 1 and 0 takes low parking 

facilities. Both values represent 50 per cent of the cases. 

 

The building characteristics are represented by four independent variables. The first variable 

is total selling points (excl. vacancy). The minimum case concerns shopping centre “De Maat” 

(4) in Almelo with 8 selling points. The largest shopping centre is “Schalkwijk” in Haarlem with 

82 selling points. The average number of selling points in the sample is 30 per shopping centre. 

The second building variable concerns age shopping centre. The average age of the shopping 

centres in the sample is 34 years in age.  The youngest case concerns shopping centre “Van 

Hogendorplaan” (92) in Vlaardingen and is 1 year in age. The oldest shopping centre is 84 

years in age, namely “Sterrenhof” (38) in Enschede. Dummy variable recently renovated or built 

(< 5 years) is the third building variable in the regression model. The value 1 is taken for 

shopping centres that are renovated or built in the past 5 years and 0 otherwise. The value 1 

represents 27 per cent of the sample. Finally, dummy variables SP category small single 

ownership, SP category small fragmented ownership, SP category mid-sized single ownership, SP 
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category large single ownership and SP category large fragmented ownership are describing the 

ownership structure combined with total selling points (excl. vacancy). 

  

The retail mix variable concerns retail concentration (Herfindahl index), an index that can vary 

between 0 and 1. The value 1 implies a high concentration of a particular retail category, thus a 

lack of retail mix in the shopping centre. Consequently, the value 0 means a good retail mix. 

The minimum value in the sample is 0.36 and concerns shopping centre “Meerndijk” (26) in De 

Meern and the maximum value is 0.92 and concerns shopping centre De Maat (4). The mean of 

the index is 0.52 in the sample. 

 

CODING DUMMY VARIABLES  
The previous paragraph described which dummy variables are employed in the regression 

model. Based on the statistical tests that were carried out in Chapter 4: Data Analyses & 

Findings, these dummy variables have been formed. The coding of the original variables is 

shown in the table 4.17. 

 

 

Original variable Coding Created dummy variable 

Parking Index (p.l. / RFA (m2)) (*1000) > 0,051 Parking Rate High 
Years After Renovation < 5 Recently Renovated or Built (< 5 years) 
Total Selling Points (excl. Vacancy) 
Ownership Structure 

001<SP<=020 
Fragmented own. 

SP Category Small Fragmented Own. 

Total Selling Points (excl. Vacancy) 
Ownership Structure 

001<SP<=020 
Single own. 

SP Category Small Single Own. 

Total Selling Points (excl. Vacancy) 
Ownership Structure 

021<SP<=040 
Fragmented own. 

SP Category Midsized Single Own. 

Total Selling Points (excl. Vacancy) 
Ownership Structure 

021<SP<=040 
Single own. 

SP Category Midsized Single Own. 

Total Selling Points (excl. Vacancy) 
Ownership Structure 

041<SP<=100 
Fragmented own. 

SP Category Large Fragmented Own. 

Total Selling Points (excl. Vacancy) 
Ownership Structure 

041<SP<=100 
Fragmented own. 

SP Category Large Single Own. 

 

 

CORRELATIONS  
Table 4.18 shows an overview of the Bivariate Correlation procedure for all independent 

variables that are employed in the regression model. As observed in the table, some significant 

correlations have been found. The variable inhabitants 5 km (/10.000) is significantly 

correlated to some selling point category/ ownership structure dummy variables. The findings 

explain that larger shopping centres occur in more populated city districts, which also was 

found in the previous section. The variable av. income city district p.p. (€) (*1000) and the 

dummy variable parking rate high are positively correlated at the 5 per cent significance level. 

The variable parking rate high shows again a positively correlation, namely to SP category 

large single ownership, significant at the 5 per cent level. The shopping centre´s age is 

negatively related to SP category small single ownership, significant at the 1 per cent level. This 

implies that a single ownership structure occurs more for small shopping centres. Finally, the 

variable retail concentration (Herfindahl Index) shows significant correlations with some 

selling point category variables. The results show a positive relationship with the shopping 

centre´s size, suggesting a better retail mix in larger shopping centres. In the following section, 

an examination of the variance inflation factor (VIF) will be executed in order to find out 

whether multicollinearity is present or not in regression model. 

Table 4.17: Coding and forming of dummy variables   
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EMPIRICAL RESULTS 
The general form of the regression model consists of a combination of the earlier described 

dependent variable as well as the independent variables and is specified in the following 

equation:  

 

𝐸𝑠𝑡𝑅𝑒𝑛𝑉𝑎𝑙𝑢𝑒 =   𝛽0 + 𝛽1Inhabitants + 𝛽2Income + 𝛽3ParkingRatehigh + 𝛽4Age

+ 𝛽5Renovated + 𝛽6SPCategorySmallfragm. + 𝛽7SPCategorySmallsingle

+ 𝛽8SPCategoryMidfragm. + 𝛽9SPCategoryMidsingle + 𝛽10SPCategoryLargefragm.

+ 𝛽11SPCategoryLargesingle + 𝛽12Concentration 

 

The results of the regression model are exposed in table 4.19. With regard to the overall 

predictive power, the model explains 62 per cent of the variation in estimated rental value, the 

adjusted R2 is 57 per cent and the estimation error is 44 per cent, also shown in appendix 15 

Following the examination of the variance inflation factor (VIF) values as shown in the last 

column of the table, the presence of multicollinearity is rejected. The VIF values are all lower 

than the commonly used thresholds of 10 and 4 (Nase, Berry & Adair, 2013). Based on the 

significance levels of the t-values, the majority of the variables are significant at the 5 per cent 

level. Moreover, two of the variables are significant at the 1 per cent level and two variables 

are not significant at the commonly used significance levels.  

 

 

 

 

 1 2 3 4 5 6 7 8 9 10 

1 Inhabitants 5 km (/10.000) Pearson Correlation           

Sig. (2-tailed)           

2 Av. Income City District p.p. 

(€) (*1000) 

Pearson Correlation ,203          

Sig. (2-tailed) ,055          

3 Parking Rate High Pearson Correlation -,036 ,245*         

Sig. (2-tailed) ,738 ,020         

4 Age Shopping Centre Pearson Correlation ,118 -,065 -,201        

Sig. (2-tailed) ,269 ,545 ,057        

5 Recently Renovated or Built 

(< 5 years) 

Pearson Correlation -,038 ,042 -,101 -,112       

Sig. (2-tailed) ,721 ,696 ,346 ,292       

6 SP Category Small 

Fragmented Own. 

Pearson Correlation -,230* -,202 -,196 ,165 -,163      

Sig. (2-tailed) ,029 ,056 ,064 ,120 ,126      

7 SP Category Small Single 

Own. 

Pearson Correlation ,057 ,017 -,025 -,253* ,019 -,243*     

Sig. (2-tailed) ,594 ,873 ,816 ,016 ,861 ,021     

8 SP Category Midsized Single 

Own. 

Pearson Correlation ,022 ,063 ,101 -,057 ,034 -,237* -,374**    

Sig. (2-tailed) ,837 ,554 ,346 ,595 ,750 ,025 ,000    

9 SP Category Large 

Fragmented Own. 

Pearson Correlation ,042 ,028 ,034 ,187 -,072 -,146 -,231* -,225*   

Sig. (2-tailed) ,692 ,791 ,751 ,077 ,502 ,169 ,028 ,033   

10 SP Category Large Single 

Own. 

Pearson Correlation ,189 ,098 ,234* ,009 -,012 -,123 -,194 -,188 -,117  

Sig. (2-tailed) ,074 ,360 ,026 ,931 ,912 ,250 ,067 ,075 ,274  

11 Retail Concentration 

(Herfindahl Index) 

Pearson Correlation -,190 -,085 -,036 -,192 ,002 ,119 ,442** -,163 -,233* -,213* 

Sig. (2-tailed) ,074 ,424 ,736 ,070 ,983 ,265 ,000 ,126 ,027 ,044 

Notes: **. Correlation is significant at the 0.01 level (2-tailed); 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

 

Table 4.18: Correlations of independent variables employed in the regression model   
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Unstd. Coefficients 

t Sig. 

Collinearity 

 B Std. Error VIF 

β0  (Constant) 144,093 47,763 3,017 ,003  

β1 Inhabitants 5 km (/10.000) 1,624 ,699 2,323   ,023 1,219 

β2 Av. Income City District p.p. (€) (*1.000) 3,735 1,628 2,295 ,024 1,138 

β3 Parking Rate High 21,611 10,465 2,065 ,042 1,269 

β4 Age Shopping Centre -,890 ,353 -2,518 ,014 1,211 

β5 Recently Renovated or Built (< 5 years) 9,644 11,009 ,876 ,384 1,098 

β6 SP Category Small Fragmented Own. -52,978 19,871 -2,666 ,009 2,114 

β7 SP Category Small Single Own. -46,633 17,929 -2,601 ,011 2,988 

β8 SP Category Midsized Fragmented  Own. 0 n/a n/a n/a n/a 

β9 SP Category Midsized Single Own. -42,075 17,047 -2,468 ,016 2,633 

β10 SP Category Large Fragmented Own. 43,955 19,877 2,211 ,030 1,964 

β11 SP Category Large Single Own. 73,236 22,347 3,277   ,002 1,874 

β12 Retail Concentration (Herfindahl Index) 9,461 49,407 ,191 ,849 1,424 

Notes: a. The dependent variable is estimated rental value in €/m2; R2 = 0,621; adjusted R2 = 0,567; F-value = 

11,597 (significant at 0,000) and estimation error is 44 per cent. Variance inflation factor (VIF) values – 

multicollinearity test – are given in the last column of the table and are lower than the threshold value of 4. 

 

 

The dummy variables that combine the variables total selling points (excl. vacancy) and 

ownership structure are all significant. The two dummy variables in smallest category (001 < 

SP <=020) show that SP category small fragmented ownership (significant at the 1 per cent 

level) has a more negative effect on rents compared to SP category small single ownership 

(significant at the 5 per cent level). Shopping centres with fragmented ownership in the 

smallest category decrease rents with 53 €/m2, whereas shopping centres with a single 

ownership structure decrease rents 47 €/m2. So, a single ownership structure generates 6 

€/m2 more rents in this category. The rents difference in the favour of single ownership is in 

accordance with previous findings of the Independent Sample T-Test of in the section Selecting 

& Recoding variables. So, it can be concluded that a single ownership structure is preferred 

above fragmented ownership in the smallest category of selling points. 

 

The largest category of shopping centres (041 < SP <=100) is showing a somewhat similar 

result with regard to the ownership structure. The dummy variable SP category large 

fragmented ownership is significant at the 5 per cent level and increases rents with 44 €/m2. In 

addition, dummy variable SP category large single ownership commands higher rents, namely 

73 €/m2. Thus, the difference is 29 €/m2 in favour of a single ownership structure. The same 

results concerning this category of selling points were shown by the Independent Sample T-

Test in the previous chapter. However, those results were not significant at the required levels 

in contrast to the regression model. 

   

The category mid-sized shopping centres (021 < SP <=040) shows contrary results in the 

regression model. The dummy variable SP category midsized single ownership is significant at 

the 5 per cent level and has a negative effect on rents. It decreases rents with 42 €/m2, 

implying that shopping centres with fragmented ownership have a better effect on rents in this 

category. Again, same findings were shown by the Independent Sample T-Test in the previous 

chapter. Those results were not significant at the required levels in contrast to the regression 

model. 

 

Table 4.19: Regression Coefficientsa 
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The findings in table 4.19 also show that the variable inhabitants 5 km (/10,000) is positively 

affecting the dependent variable estimated rental value with a significance level of 5 per cent. 

An increase of 10,000 inhabitants within a radius of 5 km from the shopping centre commands 

1.6 €/m2 higher rents. Likewise, the variable av. income city district p.p. (€) (*1000) is also 

showing a positive relationship with the rents, significant at the 5 per cent level. An increase of 

€ 1,000 income per person in the city district where the shopping centre is situated in, results 

in a growth of 3.7 €/m2 in rents in the shopping centre. Another finding is that the dummy 

variable parking rate high is significant at the 5 per cent level in predicting the dependent 

variable. High parking facilities increase rents with 22 €/m2. The regression model also shows 

that the shopping centre’s age is negatively affecting estimated rental value. The relationship is 

significant at the 5 per cent level. An increase of one year in age results in a decrease of 0.9 

€/m2 in rents in the shopping centre. Finally, the shopping centre´s size is highly significant in 

predicting rents. The selling point/ ownership structure dummy variables of larger selling 

point categories command higher rents than smaller categories. This is conform the previous 

section, where the Bivariate Correlations procedure showed that the variables total selling 

points (excl. vacancy) and estimated rental value were positively correlated. Table 4.19 also 

shows that two variables are not significant in the regression model, namely the variables 

recently renovated or built (< 5 years) and retail concentration (Herfindahl Index). 

 

 

REGRESSION EQUATION AND CASE EXAMPLE 
The β-coefficients are shown in table 4.19. Taking the β-coefficients of the significant variables 

into account, the following equation predicts estimated rental value:   

 

𝐸𝑠𝑡𝑅𝑒𝑛𝑉𝑎𝑙𝑢𝑒 =   144,093 + 1,624 ∗ Inhabitants +  3,735 ∗ Income + 21,611 ∗ ParkingRatehigh

− 0,890 ∗ Age − 52,978 ∗ SPCategorySmallfragm. − 46,633

∗ SPCategorySmallsingle + 0 ∗ SPCategoryMidfragm. − 42,075

∗ SPCategoryMidsingle + 43,955 ∗ SPCategoryLargefragm. + 73,226

∗ SPCategoryLargesingle 

 

 

CASE EXAMPLES  
The above shown equation is filled in for two case examples. The first case concern 

shopping centre Angelslo in Emmen. The shopping centre characteristics are: 54,206 

inhabitants within a radius of 5 kilometres; an average income of € 19,300 in the city 

district where the shopping centre is located in; a low parking rate; 47 year in age; small in 

size and a single ownership structure. These characteristic result in the following equation: 

 

𝐸𝑠𝑡𝑅𝑒𝑛𝑉𝑎𝑙𝑢𝑒 =   144,093 + 1,624 ∗ 5,421 +  3,735 ∗ 19,3 + 21,611 ∗ 0 − 0,890 ∗ 47

− 52,978 ∗ 0 − 46,633 ∗ 1 + 0 ∗ 0 − 42,075 ∗ 0 + 43,955 ∗ 0 + 73,226 ∗ 0

= 137 

 

The equation finds an estimated rental value of € 137 for shopping centre Angelslo. The 

difference with current rents is approximately 2 per cent, since € 140 is paid. So, the 

equation predicts this case relatively well. 
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CONCLUSION 
The regression model is carried out in order to find out what gross market rent determinants 

are in shopping centres with a view on the ownership structure. With regard to this study’s 

main subject, namely ownership structure, six new dummy variables are created as a results of 

a categorisation of the selling points combined with the features of ownership structure. The 

regression model shows that in the smallest category of selling points (001 < SP <=020), 

fragmented ownership has a more decreasing effect on rents compared to a single ownership 

structure. Therefore, a single ownership structure is more preferred than fragmented 

ownership in this category. In addition, the largest (041 < SP <=100) group shows somewhat 

similar results. A single ownership structure in the largest category of shopping centres 

commands higher rents compared to a fragmented ownership structure. However, contrary 

results are shown for the mid-sized group (021 < SP <=040). Shopping centres with 

fragmented ownership generate higher rents compared to shopping centres with a single 

ownership structure. The regression model also showed significant findings regarding 

inhabitants, income, parking facilities and the shopping centre´s age which were all in 

accordance with the literature review. First, an increase of inhabitants within a radius of 5 km 

form the shopping centre commands higher rents. Second, higher average income per person 

in the shopping centre´s city district generates higher rents. Third, higher parking facilities 

also command higher rents. Fourth, the shopping centre´s age is negatively affecting rents.  

 

 

The second case concern shopping centre De Schooten in Den Helder. The shopping 

centre characteristics are: 46,321 inhabitants within a radius of 5 kilometres; an average 

income of € 21,100 in the city district where the shopping centre is located in; a low 

parking rate; 44 year in age; small in size and a single ownership structure. These 

characteristic result in the following equation: 

 

𝐸𝑠𝑡𝑅𝑒𝑛𝑉𝑎𝑙𝑢𝑒 =   144,093 + 1.624 ∗ 4.632 +  3.735 ∗ 21.1 + 21.611 ∗ 1 − 0.890 ∗ 44

− 52.978 ∗ 1 − 46.633 ∗ 0 + 0 ∗ 0 − 42.075 ∗ 0 + 43.955 ∗ 0 + 73.226 ∗ 

= 138 

 

The equation finds an estimated rental value of € 138 for shopping centre De Schooten. The 

difference with current rents is less than 8 per cent, since € 150 is paid. Again, the equation 

predicts the rent relatively well.  
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5 Conclusions & Discussion 
This study represents probably the first attempt in finding out whether a fragmented 

ownership structure in planned shopping centres affects the value of retail units. The impact of 

the ownership structure on the value of retail units has not been found in academic journals. 

Since there is a lack of quantitative research on this matter makes, this research can provide 

empirical support to policy decision making for shopping centre owners. Thus, the purpose of 

the study is to investigate the relationship between ownership structure and the value of retail 

units in planned shopping centres. The study´s research question is as follows: does a 

fragmented ownership structure influence the value of retail units in planned shopping 

centres? To achieve the study´s purpose, a regression model based on spatial and non-spatial 

determinants of shopping centre rents is designed, since the literature review shows that rents 

and value are related. A dataset of 97 (90 after removing outliers) planned shopping centres, 

situated on supportive retail locations in the Netherlands is used. The data is based on the 

shopping centre´s market characteristics, site characteristics, building characteristics, retail 

image and retail mix. These primarily physical and financial data represent the period 2012-

2014, depending on the variable.  

 

The dependent variable that needs to be estimated and predicted in the regression model is 

estimated rental value €/m2. Five spatial and non-spatial factors are specified that predict 

shopping centre rents, namely market, site, building, retail image and retail mix. Independent 

variables describing these factors are employed in the regression model. Findings concerning 

the focus of the research suggest that a fragmented ownership structure indicates lower rents 

compared to a single ownership structure, for small shopping centres. So, a single ownership 

structure is preferred above fragmented ownership structure in the smallest category of 

selling points. In addition, two other selling point categories are created, namely mid-sized 

shopping centres and large shopping centres. The largest category showed somewhat similar 

results in the regression model as the smallest category of selling points.  A single ownership 

structure generates higher rents than a fragmented ownership structure. Results in the mid-

sized category of selling points are contrary to the smallest and largest category. The 

regression model shows that shopping centres with a fragmented ownership structure 

command higher rents.  

 

The regression model also shows five other findings that are significant at the required levels. 

First, the variable inhabitants 5 km (/10,000) is positively related to the dependent variable 

estimated rental value €/m2. Specifically, an increase of 10,000 inhabitants within a radius of 5 

km from the shopping centre commands 1.6 €/m2 higher rents. This is in line with previous 

research on the matter of shopping centre rent determinants. Sirmans and Guirdry (1993) also 

found that the number inhabitants has a positive relationship with shopping centre rents. The 

second regression finding shows that the variable av. income city district p.p. (€) (*1000) is 

positively explaining the dependent variable. An increase of € 1,000 income per person in the 
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city district where the shopping centre is situated in, results in a growth of 3.7 €/m2 in rents in 

the shopping centre. This positive relationship was also found by Des Rosiers et al. (2005) as 

well as Sirmans and Guirdry (1993). The third finding concerns the dummy variable parking 

rate high. The variable shows that high parking facilities command 22 €/m2 higher rents. 

Again, this finding is conform the literature review. The fourth finding shows that the variable 

age is negatively affecting estimated rental value €/m2. An increase of one year in age results in 

a decrease of 0.9 €/m2 in rents in the shopping centre. This is in line with the studies of 

Sirmans and Guirdry (1993), Gatzlaff et al. (1994), Hardin and Wolverton (2000) and Hardin et 

al. (2002). Finally, the shopping centre´s size is highly significant in predicting rents. Rents are 

higher when the number of selling points increases in shopping centres. This is shown by both 

the regression model and the Bivariate Correlations procedure. Sirmans and Guirdy (1993) as 

well as Hardin and Wolverton (2000) find that larger shopping centres generate higher rents. 

 
DISCUSSION & RECOMMENDATIONS 
Concluding the findings regarding the ownership structure, it is found that a single ownership 

structure is preferred above a fragmented ownership structure for small and large shopping 

centres, in terms of generating higher rents. It is now interesting to find an explanation for 

these findings. The explanation should probably be searched in the lack of renovations in 

shopping centres that have a fragmented ownership structure. Guy (2004) already described 

in his study that the fragmentation of ownership makes it difficult for any major 

redevelopments in inner-city retail locations. The problem is likely explained by the 

unwillingness of some landlords to engage in discussions about the needs and prospects in 

those areas. Although this study´s examined shopping centres (located on supportive retail 

locations) are not situated in inner-city retail locations, the same problem is likely to occur in 

supportive location. Lowry (1997) describes in his study the four stages of the concept of the 

shopping centre´s life cycle. One of the stages is the maturity stage, where only those centres 

remain in that continue to renew in order to create a fresh appearance. In addition, the final 

stage is the decline stage, where an owner must extensively renovate or sell the shopping 

centre. However, Lowry´s study assumes that shopping centres are in single ownership. In case 

of a fragmented ownership structure, problems described by Guy can occur. In case of a single 

ownership structure, the owner is often a private investor or an institutional investor that has 

the liquidity to invest in the earlier described spatial and non-spatial factors that determine 

shopping centres rents. For example, updating the shopping centre´s appearance, tenant 

allocation, site improvements and a strong marketing strategy, among others. So, this can 

explain this study´s findings regarding higher rents for shopping centres with a single 

ownership structure. But why do the findings only concern small and large shopping centres? 

Mid-sized shopping centres show contrary results. The answer probably lies in the type of 

fragmented ownership structure for the mid-sized group in this study´s sample. The 

ownership of some shopping centres consists of large stakeholders. Contrary to small 

individuals, these large stakeholders are often willing to cooperate in new initiatives. These 

shopping centre have relatively high rents which alters the empirical results.  

 

This study finds interesting results regarding the impact of ownership structure on the value 

of retail units in shopping centres. However, it can be interesting for further research to 

investigate the relationship between ownership structure and renovations. For those studies, 

it is recommended to collect a sample consisting of shopping centres that have approximately 

the same size.  
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In summary, this research´s results show, among others, that fragmented ownership is not 

preferred in small and large shopping centres. This finding can contribute to policy decision 

making for shopping centre owners. A possible strategy for owners who are dealing with 

fragmented ownership is the acquisition of other retail units in the shopping centre, in order to 

generate majority ownership. However, this is a highly intensive and costly process. More 

appropriate would be a collective collaboration after realising that the shopping centre needs 

constant renewals as well as one strong strategy. In addition, it is advised that new shopping 

centres should only be developed for a single owner, instead of multiple owners. These would 

be this study´s recommendations for shopping centre stakeholders.  
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Appendix 1 
CENTRAL RETAIL LOCATION   
The most important retail location in a city or 
town is named a “central location”. The following 
six central locations types are distinguished. 
 
City centre 
more than 400 retail units 
These are the top-17 retail locations in the 
Netherlands, including the city centres of Amsterdam, 
Rotterdam, The Hague, Utrecht, Groningen and 
Maastricht, among others. 
 
Main Retail Location Large  
200-400 retail units 
A “main retail location large” is the largest retail 
location in a city or town. The number of selling point 
amounts 200 up to 400 retail units. Examples are the 
centres of Bussum and Delft. 
 
Main Retail Location Small 
100-200 retail units 
A “main retail location small” is the largest retail 
location in a city or town. The number of selling point 
amounts 100 up to 200 retail units. Examples are the 
centres of Franeker and Putten. 
 
Core Centre Large 
50-100 retail units 
A “core centre large” is the largest retail location in a 
city or town. The number is retail units is less than 
100, but more than 50.  
 
Core Centre Small 
5-50 retail units 
A “core centre small” is the largest retail location in a 
city or town. These centres comprise a maximum of 
50 retail units. 
 
Core Supermarket Centre 
3-4 retail units 
A “core supermarket centre” is a retail concentration 
which is the largest in the city or town and comprises 
3 or 4 retail units, including 1 supermarket of more 
than 500 sq.m. LFA. 
 

SUPPORTIVE RETAIL LOCATIONS  
One or more “supportive retail locations” can be 
distinguished in a city or town, besides one 
central locations, Within the category of 
supportive retail locations, six retail location 
types are distinguished. 
 
Urban District Centre 
> 50 retail units 
An urban district supports a city centre or a main 
retail location. Besides, this centre is planned and 
developed. Examples are of urban district centres are 
Amsterdam-Osdorpplein or Nijmegen-Dukenburg. 
 

Inner City Shopping Street 
> 50 retail units 
These streets are supportive retail locations 
comprising more than 50 retail units. However, 
“inner city shopping street” are not planned, in 
contrast to urban district centres, but are shopping 
streets in large cities. 
 
Large District Centre 
25-50 retail units 
A “large district centre” supports a city centre or a 
main retail location and has less retail units than an 
urban district centre. 
 
Small District Centre 
< 25 retail units 
These centres have a specific supportive function. 
“Small district centres” are retail concentrations with 
5 up to 10 retail units including more than 2 
supermarkets. On the other hand, retail locations 
with 10 up to 25 retail units are also considered as 
small district centres.  
 
Neighbourhood Centre 
A “neighbourhood centre” is a retail concentration 
with 5 up to and including 9 retail units, without a 
supermarket.  
 
Supermarket Centre 
A “supermarket centre” is a retail concentration of 3 
or 4 retail units, including 1 supermarket of more 
than 500 sq.m. LFA. 
 

OTHERS  
“Others” are considered to be large-scale 
concentrations and special retail locations. 

 
Large-Scale Concentration 
A concentration of more than 5 selling points in the 
retail market with an average leasable floor area of at 
least 500 sq.m. per retail unit. Supply should be 
targeted for at least 50 %. This means that half the 
LFA is aimed at branches “animal and plant”, “brown 
goods and white goods”, “bicycles and car 
accessories”, “DIY” or “living”. 
 
Special retail location 
Retail locations that do make part of before 
mentioned categories, are considered as “special 
retail locations”. These are often retail locations 
within the railway area with a special theme. 
Examples are Designer Outlet Roermond, 
Stationsplein in Breda and Schiphol Airport, 
 
All other selling points, not part of the above 
mentioned retail locations, are typified as “dispersed 
shops”. 
 

 
Locatus, 2008 
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Appendix 3 
ID Town Name Shopping Centre ID Town Name Shopping Centre 

1 Alkmaar De Mare 51 Huizen Oostermeent 

2 Almelo Schelfhorst 52 Katwijk Zh Hoornespassage 

3 Almelo De Gors Almelo 53 Leeuwarden Bilgaard 

4 Almelo De Maat Almelo 54 Leeuwarden Camminghaburen 

5 Almere Buitenmere 55 Leiden Luifelbaan Leiden 

6 Alphen Aan Den Rijn Ridderhof Alphen ad Rijn 56 Leiden Kopermolen 

7 Amersfoort Emiclaer 57 Lelystad Lelycentre 

8 Amersfoort Vathorst 58 Maassluis Koningshoek 

9 Amstelveen Kostverlorenhof 59 Maastricht Brusselse Poort 

10 Amsterdam Amsterdam Boven t Y 60 Nieuwerkerk Ad Ijssel Dorrestein 

11 Amsterdam Amsterdam Osdorpplein 61 Nijmegen Dukenburg 

12 Amsterdam Gelderlandplein 62 Oegstgeest Lange Voort 

13 Amsterdam Reigersbos Amsterdam ZO 63 Oss De Ruwert 

14 Amsterdam Ganzenpoort Amsterdam ZO 64 Purmerend Overwhere 

15 Amsterdam Nieuw Sloten 65 Purmerend Gildeplein 

16 Amsterdam Dukaat 66 Purmerend Makado Purmerend 

17 Amsterdam De Kameleon 67 Roermond Donderbergweg 

18 Apeldoorn De Eglantier 68 Roosendaal Dijkcentrum 

19 Apeldoorn Het Fort 69 Roosendaal Tolbergcentrum 

20 Arnhem Arnhem Kronenburg 70 Roosendaal Lindenburg 

21 Arnhem Rijkerswoerd 71 Rosmalen Molenhoekpassage 

22 Assen Kloosterveste 72 Rotterdam Keizerswaard 

23 Breda Breda Hoge Vught 73 Rotterdam Rotterdam Zuidplein 

24 Breda De Burcht 74 Rotterdam Binnenhof 

25 Castricum Geesterduin 75 Rotterdam Hesseplaats 

26 De Meern Meerndijk 76 Schiedam Hof van Spaland 

27 Den Helder De Schooten 77 S-Gravenhage s Gravenhage Leijweg 

28 Deventer Flora Colmschate 78 S-Gravenhage Almeloplein 

29 Deventer De Vijfhoek 79 S-Gravenhage Ypenburg 

30 Diemen Kruidenhof 80 S-Gravenhage t Hoge Veen 

31 Dordrecht Crabbehof 81 S-Hertogenbosch Helftheuvel Winkelpassage 

32 Ede Gld Bellestein 82 Spijkenisse t Plateau 

33 Eindhoven Eindhoven Woensel 83 Terneuzen Zuidpolder 

34 Eindhoven Vaartbroek 84 Tilburg Westermarkt 

35 Emmen Angelslo 85 Tilburg Wagnerplein Tilburg 

36 Enschede Winkelcentrum Zuid 86 Tilburg Heyhoef 

37 Enschede Deppenbroek 87 Uden De Drossaard 

38 Enschede Sterrenhof Enschede 88 Urk Urkerhard 

39 Gouda Bloemendaal 89 Utrecht Utrecht Overvecht 

40 Groningen Groningen Paddepoel 90 Utrecht Kanaleneiland 

41 Groningen Overwinningsplein 91 Utrecht Rokade 

42 Groningen Lewenborg 92 Vlaardingen Van Hogendorplaan 

43 Haarlem Haarlem Schalkwijk 93 Volendam De Stient 

44 Harderwijk Stadsdennen 94 Zoetermeer Meerzicht 

45 Helmond Brouwhorst 95 Zwijndrecht Boulevard Noord 

46 Hengelo Ov Hengelose Es 96 Zwijndrecht Zwijndrecht - Passage 

47 Hoofddorp Floriande Hoofddorp 97 Zwolle Stadshagen 

48 Hoofddorp t Paradijs    

49 Hoofddorp Toolenburg    

50 Hoorn Nh De Kersenboogerd    
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