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Summary 

Dutch anchor stores once had the biggest attraction in inner-city shopping areas. Before the 

beginning of 2016 prominent Dutch anchor stores, the V&D went bankrupt. One of the main reasons was 

the misbalance between accommodation expenses and revenues during the Great Recession, due to the 

decrease of inner-city visitors. Although the economy is recovering, the retail real estate sector is still 

confronted with the aftermath of the Great Recession. Besides economic developments, technological- and 

social developments, in particular, online shopping affect change consumer behavior. Hereby revenues in 

physical stores and the demand for the retail real estate is declining. In addition, physical interventions such 

as the replacement of the Hudson’s Bay in the former V&D buildings, affect the footfall of inner-city 

visitors. The revenue of a retailer highly depends on passers-by in front of a store, and the revenue partly 

determines the amount of rent to be payed. Because footfall influences the value of the retail real estate and 

can be changed by physical interventions, the traditional long-term lease agreements are, among others, 

responsible for the bankruptcy of (anchor) stores. The main objections of retailers and investors are the 

obstructing effects of the current law on the desired dynamics, due to the strict boundaries. Therefore, the 

question rises how anchor stores affect footfall in downtown shopping areas and how this can be related to 

retail real estate value. The research question of this study is defined as: 

  

How does the presence of an anchor store in an inner-city main shopping area impact the footfall 

of inner-city visitors and to what extent does this contribute to the real estate value? 

 
Theoretical framework 

Anchor stores are mainly department stores where shoppers can find different categories of 

products (Zhou & Clapp, 2015). A deviation between anchor stores can be made based on the price, product 

range and level of service (Finn & Louviere, 1996). In general, anchor stores distinguish themselves, due 

to the prestige of their brand names and the amount of traffic they generate (Shanmugam, 2013; Vitorino, 

2012). Moreover, stores in the surrounding of an anchor store benefit from the significant traffic flow an 

anchor store generates. In addition, a higher percentage of anchor stores in a downtown shopping area 

increases the sales of non-anchor stores (Gould, Pashigian, & Prendergast, 2005). Furthermore, anchor 

stores tend to locate in the most densely populated parts of a shopping area (Zhou & Clapp, 2016).  

Besides the presence of an anchor store, macroscopic and microscopic attributes and characteristics 

influences the attractiveness of a downtown shopping area. Literature clarifies the number of visitors in a 

downtown shopping area is partly determined by the number of inhabitants, macroeconomic trends and 

accessibility (Bolt, 2003; Borgers & Timmermans, 1986; van der Waerden, Borgers, & Timmermans, 

2009). Furthermore, the atmospherics, tenant mix, branch mix and segmentation of products and assortment 

are crucial determinants for attracting consumers (Kirkup & Rafiq, 1994; Teller, Reutterer, & Schnedlitz, 

2008; Turley & Milliman, 2000).  
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Footfall is an essential quantity to assess turnover figures or determine real estate value in shopping 

areas (Borgers & Timmermans, 2014). The effect of an increase in pedestrian flow on the rental level varies 

for different shopping centers (Lam & Chau, 2012). Rent is derived from a combination of available stock, 

construction value and the price of the available assets. In traditional Dutch rent models, the historical value 

of a location merely determines the rent (Van Gool, Jager, & Weisz, 2001). The current rent contracts are 

set for five years, causing disbalance between market rent and contract rents (Wijntuin & Beij, 2014). 

 The motivation to conduct this research is the changing climate in downtown shopping areas and 

the settlement of international anchor stores. This study aims to acquire new insights into the contribution 

of an anchor store on footfall in downtown shopping areas and investigate the influence of footfall on retail 

real estate value. Although the body of literature to alternative rent models elaborated over the years, in 

practice the implementation of such models is very limited.   

 
Methodology 

The main datasets for this research are derived from Bureau RMC, Locatus and the Nederlandse 

Vereniging van Makelaars en Taxateurs (NVM). The first sub-question "To what extent does an anchor 

store contribute to footfall in an inner-city main shopping area?” is answered by means of independent t-

tests. Therefore the dataset of Bureau RMC, concerning City Traffic footfall data was used. The 

independent t-tests were conducted to provide insight in the closure of the V&D in Alkmaar, Leiden and 

Den Haag, and the opening of the Hudson’s Bay in Rotterdam, Enschede, Den Haag and Leiden. Moreover, 

to provide more insight in the transformation of the location quality in a downtown shopping area, a heat 

map analysis was conducted. In this analysis, the geographic density of pedestrians in the investigated 

downtown shopping areas was compared for the periods 2010, 2015 and 2017. 

The second sub-question: “To what extent does footfall influence rent and to what extent can 

footfall or rent be explained by theoretical approaches concerning location theories and macroscopic and 

microscopic characteristics?” is answered by means of two regression analyses. Therefore, data on contract 

rent per lettable square meter from datasets of NVM was merged with the dataset concerning store 

characteristics from Locatus. The downtown shopping areas in Alkmaar, Den Haag, Enschede, Leiden, and 

Rotterdam were included in the sample. First, a path model was estimated to assess the influence of footfall, 

location quality and lettable square meters on rent. This analysis was conducted based on 335 contract rents. 

Secondly, the number of passers-by in front of an outlet was examined with macroscopic a microscopic 

characteristics of a store and shopping area. A total number of 7250 stores were included in the sample. 

 

Results 

The influence of the closure of the V&D on the total number of inner-city visitors was limited. 

Moreover, the total number of visitors in an inner-city increased the year after the V&D closed. However, 

the areas with the most pedestrians changed after the V&D closed. The number of footfall increased 

significantly for the distance range 400-500 meter of the former V&D location. The influence of the 

Hudson’s Bay on the total number of inner-city visitors varies. Considering all cities, the number of inner-
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city visitors after the Hudson's Bay opened store increased significantly in a range of 0-100 and 100-200 

meters around Hudson’s Bay. Therefore, the location quality in an inner-city changed in 2 years.  

The heat map analysis reveals the areas with the most pedestrians in downtown shopping areas 

varies when a different anchor is located in a city. The composition of anchor stores influences the most 

visited places. As there are more anchor stores, the size of the areas with most pedestrians most likely 

decreases. Due to the attractiveness of the anchor stores, pedestrians’ flows are more centralized with more 

anchor stores. In addition, the anchor stores are permanently located at an A1 location. Furthermore, the 

location quality in the downtown shopping area for every city changed after the V&D closed and the 

Hudson’s Bay opened.  

The number of passers-by in front of a store has a significant influence on the rent per lettable 

square meter. Moreover, footfall determines the amount of rent for 18%. For every 1000 passers-by in front 

of a store, the rent increases with approximately €5 per lettable square meter. Furthermore, the location 

quality has a significant influence on the rent. A higher location quality is equal to higher rents per lettable 

square meter. 

The number of inhabitants, parking tariff and the total number of outlets predict, significantly 

influences the number of passers-by in front of  an outlet. The V&D and the Bijenkorf seems to have no 

significant impact on footfall. Therefore, Hudson’s Bay is the only anchor store in this study which 

significantly influences footfall. When the Hudson’s Bay is settled in an inner-city, the number of passers-

by in front of an outlet increases. Furthermore, a store with relatively higher prices and exclusive 

assortments attracts fewer visitors. In addition, Fashion & Luxury stores are visited more often compared 

to other branches. Notable is stores in the living, and Do-It-Yourself branch attracts more visitors than 

stores with assortments consisting out of sports products, books, and souvenirs or personal care products. 

The macroscopic and microscopic characteristics and attributes are taken into account in this study, clarify 

the number of passers-by in front of a store for 37.3%. The path analysis shows that  macro- and microscopic 

characteristics significantly influences the rent per lettable square meter. In addition, the macro- and 

microscopic characteristics explain rent, together with the number of passers-by in front of a store, for 

74.5%. 

 
Conclusion and Recommendations  

This study shows the change of location quality in a downtown shopping area after- the V&D 

closed and after the Hudson's Bay opened. Moreover,  in contrast to former research on the attractiveness 

of an anchor store (Damian, Curto, & Pinto, 2011; Finn & Louviere, 1996; Konishi & Sandfort, 2003; Zhou 

& Clapp, 2016), this study reveals that the presence or absence of an anchor store does not significantly 

affect the total number of visitors in a shopping area. However, in some of the distance ranges from an 

anchor store, the number of visitors changed significantly. Therefore this study reveals that the location 

quality in a downtown shopping area significantly changes through the presence of an anchor store. 

Furthermore, this study showed footfall could predict rent up to a certain degree. The higher the 

number of passers-by in front of a store, the higher the rent per lettable square meter. Moreover, the rent 
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decreases when a store has relatively more retail space. Also, the location quality influences the rent. 

Alternative rent models which take the number of passers-by of a store into account are most likely more 

realistic than the current long-term lease agreements. Moreover, the most visited areas in an inner-city city 

may change over the years. The contract rents are determined for five years, and therefore restricting 

landlords and retailers to adapt to these fluctuations. Shorter lease terms, or lease terms with a basic 

component and a flexible component, seem, therefore, more convenient for the Dutch retail market. It is 

therefore recommended to broaden the study to physical interventions on pedestrian flows in an inner city, 

based on quantitative data. Most likely an alternative rent model should have a flexible component. 

Therefore, hard data is necessary to determine the height of the flexible component. Investing in counting 

systems on store level is not solely recommendable to determine the number of passers-by of a store, but 

also contributes to the available amount of quantitative data. Shopping areas attract more visitors when the 

parking tariff for the first hour is relatively low. Therefore it is recommended to decrease the parking tariff 

to attract more consumers. Studies to the spending patterns of inner-city visitors that have traveled by car 

could reveal the most suitable parking tariff for downtown shopping areas.   

There are several limitations to this study. The transformation of location quality is based on the 

opening or closing of an anchor store. Current literature indicates atmospherics attributes are as important 

to measure the attractiveness of a store on consumers (Baker, Levy, & Grewal, 1992; Turley & Milliman, 

2000). However, atmospherics attributes are considered too comprehensive and complicated to implement 

in this study. It is recommended for further research to include atmospheric attributes. Furthermore, the 

amount of data on pedestrian movement in inner-cities is limited. Because it is legally not allowed to track 

individuals in an inner-city, the data should be handled with caution. Moreover, the turnover potential of a 

store can be measured more accurately if more data concerning the numbers of passers-by in front of an 

outlet is collected. 
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1 Introduction 

In December 2015 the department store V&D, the pharmacy store DA and the Dutch retail group 

Macintosh familiar from Dolcis, Scapino, and Manfield, applied for an official moratorium. Nevertheless, 

the V&D and Macintosh group went bankrupt before the beginning of 2016 (NRCQ, 2015). In a final 

attempt to avoid bankruptcy, the organization of V&D requested their landlords not to pay rent over a period 

of four months. Moreover, they wanted to reduce the turnover rent component in their lease agreements to 

reduce the overall rent. V&D declared that their housing expenses increased from seven to ten percent of 

their total revenues, partly due to the turnover rent component (CBS, 2015). Unfair according to the V&D, 

considering the differences in market conditions during the period of signing the lease agreements 

compared to the current conditions (Vermanen, 2015). One of the main differences in the market condition 

that influenced the revenues of the V&D was caused by the decrease of visitors within the inner-cities 

during the Great Recession. Research from ABN-AMBRO (2016) and Bureau RMC (2016) based on data 

from respectively Locatus and City traffic confirms a decrease over 20 percent of visitors in inner cities 

during 2005 until 2016 (Lubbers, 2016) (Duijn, 2016a).  In 2016 the number of inner-city visitors grew 

marginally with 1% compared to 2015, which was the first time in 9 years.  

During the Great Recession, especially during 2009 and 2013, the purchasing power of households 

decreased every year. The decrease of purchase power was inherent to the decrease of inner cities visitors 

during the Great Recession. Therefore, the revenues in the retail sector were under massive pressure. Due 

to long-term lease agreements, the amount of rent in proportion to the revenues was out of balance 

(INRETAIL, 2017). This contributed to, among others, the bankruptcy of 22.000 retailers in the period 

2011-2014 (Duijn, 2016a).  After the economic recovery in 2014, the retail sector started to recover slowly. 

Although the retailers benefitted from the economic recovery, the retail real estate market is still confronted 

with the aftermath of the Great Recession. This is mainly caused by the number of bankruptcies among 

retailers during that period. (Rooijers, 2017; Van Erven Dorens, 2017). Expectations are that economic 

recovery will have a positive effect on the retail real estate market.  However, current trends and 

developments in the retail sector give reasons to doubt if the same level as before the Great Recession will 

return. Although cyclical developments in rent and amount of vacancy are common to the retail real estate 

market, the current retail climate stands for different challenges (Ossokina, Sviták, Teulings, & Zwaneveld, 

2016). Besides competition and aging, the change in consumer behavior has a high impact on the retail 

sector. Structural developments, in particular, online shopping, contributes to a decrease of inner-city 

visitors. Hence, revenues in physical stores and the demand for retail real estate are declining. These 

developments resulted in an oversupply of retail space, merely in the edge of the Netherlands and in 

shrinking areas. The vacancy rate in 2017 is on average nine percent, this was below six percent of the total 

retail floor space,  in 2010 (ClO, 2017). 

The bankruptcy of anchor stores has a substantial impact on the vacancy rate and attractiveness of 

shopping areas (Damian et al., 2011). Department stores have a great attraction to the general public in 

Dutch shopping areas. Research from Konishi and Sandfort (Konishi & Sandfort, 2003) clarifies when an 
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anchor store in a city center disappears, the vacancy rate in the direct surrounding of the former anchor 

store will increase. Moreover, research reveals that physical interventions such as the (dis)appearance of an 

anchor in a shopping area, affect the passageway of visitors (Schouten & De Jong, 2011). Therefore, also 

the spatial behavior of visitors will change when such a store (dis)appears out of a city center (Terhorst & 

Bal, 2016). For example, when the Primark opened stores in the Netherlands in 2008, a new anchor store 

entered the Dutch retail market. Research shows that a Primark-store leads to extra visitors, of whom 

retailers located nearby profit (Van Tellingen & Romijn, 2014). The number of visitors and the density of 

stores in the main shopping areas of historical cities is the highest in the pronounced center. The profitability 

of a retail location is closely related to the number of visitors in that area. Therefore the stores with a 

relatively higher distance from the pronounced center are affected the most and are more likely to become 

unprofitable with a decrease of inner-city visitors (Ossokina et al., 2016).  Furthermore, pedestrian flow is 

considered an essential performance indicator of a shopping area, because "getting people into the store is 

with the hope of getting them to buy something from the mall" (Moss, 2007). Pedestrian flows are not only 

an important indicator for the popularity of a shopping area, but it also reflects on the value of the portfolio 

(Lam & Chau, 2012).   

The disbalance between the rent and the revenues of retailers caused high bankruptcy rates. The 

number of retailers going bankrupt also depends on the willingness of landlords to adjust the 

accommodation expenses to the fluctuating market. Therefore, alternative forms of lease agreements are 

necessary to adapt accommodation expenses to the fluctuating market. According to Wijntuin  (Wijntuin & 

Beij, 2014), turnover rent and rent based on the number of passers-by in front of a store are the most suitable 

alternatives (Wijntuin & Beij, 2014). Furthermore, adjusting the rent to the footfall is the most realistic 

alternative, according to Van Tellingen (Retailtrends, 2015).  Given the fact that physical interventions can 

influence footfall, makes it possible to manipulate the real estate value and the rent. Anchor stores are one 

of the physical interventions in an inner city that have a high impact on the footfall. Research based on data 

of Locatus confirms the transformation of footfall with the closure and re-opening of the V&D (Slob, 2016). 

Therefore, the question arises to what extent anchor stores impact footfall of customers and how this is 

correlated to the value of the retail real estate. This is translated into the main research question for this 

study:  

 
“How does the presence of an anchor store in an inner-city main shopping area impact the footfall 

of inner-city visitors and to what extent does this contribute to the real estate value?” 

 
The purpose of this study is to visualize the effect of an anchor store on footfall and thereby to get 

more insight to the correlation between footfall and retail real estate value, to determine to what extent 

footfall rent is feasible. The rise of online shopping changed the Dutch retail market from single- to multiple 

channel retailing. Consequently, the number of inner-city visitors declined with a misbalance between 

accommodation expenses and revenues for physical stores as a result. Several studies reveal that the 

misbalance is partly due to traditional long-term lease agreements which are not fluctuating with the 
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economic climate (Buvelot, 2007; CBS, 2015; Wijntuin & Beij, 2014).  Turn-over rent is the most common 

alternative model and used abroad on a regular basis, it is, however, inefficient for the Netherlands. Even 

though this model includes the turnover of the physical store, no account is taken from the online turnover 

for which the physical store is partly responsible. Therefore, another lease model is created, pedestrian rent. 

This pedestrian rent model bases the rent on the number of pedestrians from a store (Wijntuin & Beij, 2014).  

Although multiple research is conducted on the relation between footfall and rent in shopping malls, 

it is unclear how footfall is related to contract rent in main-shopping areas of Dutch inner-cities. According 

to Molenaar (2011), the rise of online sales and shopping experience connects inseparably to the amount of 

vacancy in the inner-city. Vacancy not only causes falling property income, but the inner city also becomes 

less attractive to surrounding retailers and consumers. This causes a vicious circle, due to the current 

vacancy rate areas become less appealing to retailers, therefore the number of inner-city visitors decreases 

whereby the misbalance between revenues and rent increases. As a result of this more retailers close their 

shop. Hence the vacancy rates will grow, and the attractiveness of shopping areas decreases further. This is 

alarming considering the important role of the retail sector within the Dutch society. The bankruptcy of 

anchor stores has a substantial impact on the vacancy rate and attractiveness of shopping areas (Damian et 

al., 2011). When an anchor store in a city center disappears, the vacancy rate in the direct surrounding of 

the former anchor store will increase (Konishi & Sandfort, 2003).  Moreover, research shows that the 

footfall of customers is affected by anchor stores. Therefore also the spatial behavior of visitors will change 

when such a store (dis)appears out of a city center (Terhorst & Bal, 2016). To provide more insight to the 

effect of an anchor store on footfall the following sub-question is drawn up to research the effect of an 

anchor store on footfall.  

 

“To what extent does an anchor store affect footfall in an inner-city main shopping area?” 

 

The consumer is the heart in the sector in which over 110.000 companies are involved with total 

revenue of approximately 100 billion euro. Therefore, the retail-agenda is deployed by the Ministry of 

Economic Affairs, market parties and other involved organization who strive for a healthy retail climate. 

The retail agenda exists out of 21 agreements to increase the attractiveness of shopping areas. One of the 

prime themes of the retail agenda is to increase the flexibility between landlords and retailers. This includes 

matching the accommodation expenses to the market conditions and creating more transparency between 

organizations (Ministry of Economic Affairs, 2015).  Alternative lease agreements should be in the interest 

of all parties involved in inner cities. Meaning, consumers, retailers, and landlords benefit from an attractive 

shopping area.  In addition, the housing expenses should fluctuate with the macro-economy in a shopping 

area to prevent the bankruptcy of physical stores. With the transformation of the retail market, the structure 

of shopping areas change as well. Expectations are that more retail investors are focusing on A-locations in 

relatively larger cities with the highest profitability. Hereby C-locations become less valuable for retailing 

purpose and due to urbanization, the residential market is rising in inner cities. This causes among others 

the shrinkage of shopping areas and will mainly impact medium- and smaller-sized cities. Moreover, the 
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aging of the population is a challenge for the retail sector. According to the research from ING based on 

data from CBS, besides the younger generation also over-65s are spending less money on fashion and 

buying more online (Mulder & Erich, 2016). Hence physical stores get affected negatively. 

Studies executed by DTZ and Locatus provide more insight into the correlation between passengers 

and market value for different Dutch cities, with the aim to determine the footfall value. Passenger value is 

determined per city and concluded based on average numbers, and no diversion is made between passengers 

(unique, regular, etc.)  In addition, the density of shops and visitors is the highest in the center (Teulings, 

Ossokina, & Svitak, 2017). Furthermore, the rent in monocentric cities decreases with some 15 percent 

every 100 meters from the center and flattens out towards the end. There are no studies that clarify if the 

decline in footfall in cities is equal to the fall in rent (van Vlimmeren, 2016). This research will provide 

more insight into the footfall on rent, whereby the second sub-research question follows: 

 

“To what extent does footfall influence rent and to what extent can footfall or rent be explained by 

theoretical approaches concerning location theories and macroscopic and microscopic characteristics?” 

 
Research reveals that different physical characteristics in a city, such as anchor stores affect the 

passageway of visitors (Schouten & De Jong, 2011). This is endorsed by Van der Wal (Van der Wal, 2015). 

A study by Van der Groen (Groen, 2015) reveals the correlation between anchor stores and vacancy is not 

significant. In addition, Damien et al. (Damian et al., 2011) concluded the influence of anchor stores on 

inner-city pedestrians is decreasing. Moreover, Konishi and Sandfort (2003) stated that anchor stores 

influence pedestrian traffic and therefore the revenues in surrounding stores. Research, as mentioned above, 

provides insight into the influence of anchor stores on the number of visitors. However, relevant research 

to what extent anchor stores in Dutch cities attract visitors is not conducted. In addition, it is not clear if 

footfall in various cities are equal and influenced by the same physical interventions such as the presence 

of an anchor store. This study aims to extend current knowledge on the attractiveness of an anchor store on 

footfall and to what extent footfall is related to the current contract rent.    
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Research Structure 

In order to acquire new insights in the research question, a stepwise approach will be conducted. 

Figure 1 illustrates the steps in this research. This study is divided into five levels, hence there are 5 chapters 

in this study. Chapter 1 provides the background and the research questions for this study. The international 

definition of an anchor store is discussed in chapter 2, the literature study. Furthermore, the role of an anchor 

store on the attractiveness on consumers is explained with location theories. The literature study reveals 

more insight in the characteristics and attributes influencing footfall and rent. The hypotheses are derived 

from the literature study. The third chapter, Data collection and Methodology, elaborates on the research 

methods used in this study to test the hypotheses. How the data is collected and prepared is also explained 

in this chapter. The fourth chapter shows the results of the different research methods. Finally a conclusive 

section provides an answer to the research question (chapter 5).  

 

 
 

Figure 1 | Research structure 
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2 Literature 

In the dynamic retail sector, shopping center developers and managers have a continuing interest 

in the impact of (physical) interventions on the attractiveness of the shopping area, such as opening or 

closing a department store. The body of literature concerning anchor stores expanded over the past decade, 

partly due to the bankruptcy of prominent anchor stores and the increased pressure on physical stores within 

shopping areas, mainly caused by the Great Recession and the rise of online shopping. The literature review 

provides insight into the main subjects of this study, anchor stores, footfall, and rent. The first section of 

this literature study provides international definitions and characteristics of anchor stores, insight in 

traditional Dutch anchor stores and the upcoming international anchor stores. Secondly, the development 

of main shopping areas in inner-cities is explained based on location theories. The third section discusses 

how Dutch cities arose and current trends and developments to understand the changing attractiveness of 

shopping areas. 

The second main subject, footfall, is first explained by pedestrian behavior and shopping behavior. 

Secondly, the attractiveness of characteristics and attributes of a city and store on footfall is discussed. The 

third main subject of this literature study provides insight into the variables influencing the retail real estate 

value.  Finally, the insights derived from the literature study are evaluated in the concluding section. 

2.1 Anchor stores 

The body of literature to anchor stores expanded over the past decade, partly due to the bankruptcy 

of prominent anchor stores and the increased pressure on physical stores within shopping areas. From a 

historical point of view, the purpose of an anchor store is to attract consumers to a shopping area. Although 

researches generally consider department stores as anchor stores, there are different interpretations of the 

definition and characteristics of an anchor store. Konishi and Sandfort (2003) defined the term "anchor 

store" by reinterpreting the brand names of department stores, and arguing that the attractiveness of anchor 

stores on consumers depends on its name's reputation. Different researches defined the term "anchor store" 

based on the following description:  

 
“an anchor store is a store that increases, through its name’s reputation, the traffic of shoppers at 

or near its location. Consumers, attracted by the anchor’s name, are likely to visit the location (”the mall”), 

and thus nearby stores’ sales and profits are increased by the presence of the anchor” (Konishi & Sandfort, 

2003). 

According to Ibrahim and Galven (2007), the image and tone of a shopping center is mainly 

determined by its anchor store(s). In their opinion, an anchor store can be a major department store, a 

supermarket, a discount store or a large home center (Ibrahim & Galven, 2007). Damian et al. (2011) based 

their interpretation of anchor stores on identifying the contribution of an anchor store to the performance, 

and spill of effect on consumers in a shopping mall:  
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“An anchor store is a unit integrated within a shopping center with a mixed variety of stores, whose 

purpose is to significantly increase the mall’s appeal. It contains all or most of the following features: it is 

large (usually more than 600 m2 GLA), multiple (national or international chain – a minimum of three 

stores), has a strong brand (high awareness and positive response levels), contributes significant traffic 

(specially generates footfall), has widespread appeal (meaning it would trade successfully as a stand-alone 

unit) and, as an ex post test, usually enjoys a privileged position regarding to rent and service charges.” 

(Damian et al., 2011). 

 
Notably, researchers agree that footfall, generated through an anchor stores appearance, highly 

depends on the strength of the store’s brand. Moreover, Shanmugam (2013) categorizes anchor stores on 

the prestige of their brand names, and Vitorino (2012) states the amount of traffic each anchor store 

generates, depends on its identity and on the interaction with other anchors in the shopping area 

(Shanmugam, 2013; Vitorino, 2012). Furthermore, Damian et al. (2011) argue, in contrast to Konishi and 

Sandford, that an anchor store should consist of a mixed variety of stores. Former research of Stahl (1982) 

validates that consumers are attracted to marketplaces offering a more extensive variety of commodities 

because they can economize on transportation costs (1982). According to Finn and Louviere (1996), anchor 

stores are mainly department stores, which can be divided into different categories based on the price, 

product range and level of service (Finn & Louviere, 1996). Zhou and Clapp (2015) describe anchor stores 

as department stores where shoppers can find different categories of products including clothing, footwear, 

bedding, furniture, jewelry, beauty products, and housewares, as well as different brands within each 

category (Zhou & Clapp, 2015). According to the main findings of Borgers & Vosters (2010), the definition 

of department stores as anchor stores is preferable over a mega large fashion shop (flagship store) or mega 

electronic store. In conclusion, the researchers mentioned above set the requirements for a store to be 

responsible for a substantial footfall, hence an anchor store in this study is considered as follows: A retail 

chain with a strong brand (high awareness and positive response levels) and a mixed variety of 

commodities.  

The first store in the Netherlands that served as anchor store was department store V&D, which 

opened stores in 1912. The department stores de Bijenkorf and HEMA, respectively founded in 1914 and 

1926, complete the traditional Dutch anchor stores. Although the concept of a department store has had its 

success, mainly in the 1960s and 1970s, the concept is dealing with financial insecurities since 1980s 

(Kooijman, 2015). According to retail experts, the concept was outdated and lower-budget retail chains 

(i.e., Action) fulfilled the changing demands of the consumers. Traditional department stores implemented 

alternative strategies with mixed success. In 1999 Kooijman (1999) revealed the decreasing influence of 

department stores on consumers. Nowadays, the Bijenkorf and HEMA are the only two traditional anchor 

stores in the Dutch shopping areas remaining.  

Although the importance and influence of Dutch anchor stores is under pressure, international 

chains of department stores are still interested in the Dutch retail market. The luxury department store 
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Hudson's Bay made its appearance in the Dutch retail market in 2016. Several accommodations of the 

former V&D are transformed into a Hudson's Bay store. The trend of international chain stores filling the 

vacancy former Dutch formulas left is representative for the changing Dutch retail market (CBRE Research, 

2016; van der Sluys, 2018).  

2.2 Location Theories  

Location theories are developed to link economic activities to a location. A location theory is the 

set of statements that explain the location choice of companies and facilities. Over the years different 

econometrists, geographers, and scientists developed different location theories. Therefore, location 

theories are divided into different categories; classic-, neo-classic, and modern location theories. To 

understand how cities develop, it is necessary to understand the classic location theories (Lambooy, Wever, 

& Atzema, 1997). The classic location theories fit within the perspective of the classical school of 

economics.  The classic location theories assume a company is the most profitable in a situation where the 

total amount of production and transportation costs are minimalized. Those “least costs” theories are 

considered as the classic location theories:  

- The Land-Use Theory (Von Thünen):  The market prices and production costs of crops, 

based on the minimization of transportation costs determine the purpose of the agricultural 

land. 

- Industrial Theory (Weber): The minimization of the transportation costs of raw materials and 

labor costs determine the most profitable location for the industrial sector. 

The classic location theories assume that every demand creates its own supply. Furthermore, in the 

classic theory, a fully informed, rational acting man, who only considers the costs and benefits of locations, 

the so-called economic man is making the decisions. In addition, in the classic location theories, the world 

is considered an isotropic space without landscape, infrastructure, and social-cultural differences. Von 

Thünen's theory is considered as one of the most important representatives of the classic economic location 

theories. His theory was built on the Theory of Rent of the classic economist Ricardo (Murray, 1977). 

According to Ricardo, the function of land is based on the maximization of its economic output. Land-value 

is a derivative of its yield potential, which depends on the fertility of the land. Ricardo called the difference 

in land-value due to its yield potential, the economic-rent. The pricing is therefore also established on the 

derived market. If there is a scarcity in the retail real estate market, the value of land with a retail function 

increases (Bolt, 2003). According to Von Thünen, besides the yield potential, the production cost and 

transportation costs to the market are important factors on which location choices are determined. Von 

Thünen integrated both variables in his theory, where the distance to the market and the yield are 

independent of each other. When the transportation cost to the market is increasing, the revenues on the 

market have to compensate for this, resulting in the highest square meter price for the best accessible 

location. The best accessible part in the inner-city is usually the most central location. The Von Thünen 

model is representative of the current inner-city shopping areas in the Netherlands. This location has the 
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highest location rent profits, hence the highest economic rent. This is one of the main reasons stores are 

usually located in the center of a city, followed by offices and residential functions. Figure 2 shows the 

hierarchy of city centers based on yield potential (Angelsen, 2007). 

 

Figure 2 | Concentric zone-model (Von Thünen) 

 
The neo-classic theories are connected to the classic-theories but have some important distinctions. 

The neo-classic theories take, in contrast to the classic theories, not only the minimization of production- 

and transportation costs, but also the profit into account. Furthermore, in neo-classic theories, different 

conditions and positions in a market are included, instead of the full competition market in classic-theories.  

Because neo-classic location theories are divergent and developed for different sectors, this study is 

therefore limited to the theories related to shopping areas. 

2.2.1 Central Place Theory 

One of the neo-classic theories based on the relation between market function and settlements is 

the “Central Place Theory” of the German economist Christaller (Christaller, 1933). He was the first in 

formulating a theory, especially for the retail market. The Central Place Theory provides the basic 

framework for normative theories on the spatial organization of retailing (Damian, 2008) and forms the 

foundation of the retail structure in the Netherlands (Asami & Isard, 1989).  Christaller's theory presumes 

the demand of a product decreases as the distance between consumer and market increases. The pattern of 

"Central Places" is the outcome of location choices of service- or consumer-oriented companies. For those 

companies, the presence of consumers determines the potential consumption, hence the yield potential. 

Therefore, this theory is based on consumption instead of expenses. According to Christaller, each facility 

requires a minimum level of consumers’ demand in order to achieve a sufficiently viable operation of a 

product or service. This so-called "threshold value" of a service or product is partly dependent on the 

number of residents in an area. Besides the threshold value, every product or service has its own range, 

based on the maximum distance a consumer is willing to travel for that product or service. The market for 

every product or service highly depends on its threshold value and range (Lambooy et al., 1997). 
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Christaller assumed that travel expenses increase linearly with the distance a consumer travels. 

Meaning, when the distance of a product to a consumer doubles, so do the travel expenses. Due to this cost 

increase, the distance to a product is a primary factor for a consumer. The Central Place theory assumes 

that stores with daily products, such as supermarkets, have a smaller range of attractiveness on consumers 

than non-everyday products, such as fashion. Hence, the threshold value for daily products is lower. 

Therefore, products bought more frequently require a smaller market area. As a result, providers of 

everyday products are located in smaller villages and towns, and providers of non-everyday products are 

located in city centers. Department stores (and anchor stores) are such non-everyday product stores that 

provide the demand for the inhabitants of surrounding villages. According to Christaller, the consumers' 

willingness to travel for a product or service creates a hierarchy between stores, in which everyday products 

are lower ranked than non-everyday products. This hierarchy also exists between cities. The larger the 

shopping center of a city, the larger the diversity of stores, hence the variety in assortment increases. 

Hereby, the consumer willingness to travel increases in larger city centers. This creates a hierarchy between 

different cities. In Figure 3, the hierarchy between places is presented.  

 

 
Figure 3 | Central Place Theory, Christaller (Bolt, 2003) 

 

The larger central places, large cities (first order), dominate the middle-sized central places, 

medium-sized cities (second order), which dominate the small central places, small cities, and villages 

(Third-order). Because of the large variety of products and services in city centers, consumers are able to 

shop for different goods on the same trip. Due to this multipurpose shopping, consumers economize on 

transportation costs and time. 
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2.2.2 Agglomeration 

In contrast to the full competition market in the Central Place Theory of Christaller, the location 

theory of Hotelling includes different conditions and positions within a market. In this theory, companies 

choose a location where the combination of production-/transportation costs and the market area is the most 

efficient. In addition, Hotelling presumes that companies take the spatial behavior of competitors into 

account before they make their location choice. Meaning, every merchant wants the best possible location 

and position, relative to their competitors. This causes the phenomenon "stability in competition," and 

ensures that competitors eventually cluster, in order to gain a solid position on the market. The clustering 

of economic activities is called agglomeration (Bak, 2003). 

According to Nelson (1958), the agglomeration of retail activities arises from consumer behavior. 

Before a consumer proceeds to a purchase, he or she experiences a purchase process. During this process, 

a consumer compares similar products in order to minimize the risk of the purchase. According to Nelson:  

"The desire of consumers to compare articles and thereby minimize risks on their purchase leads to the 

clustering of companies with the same kind of merchandise or purchase relationship" (Bolt, 2003). Due to 

the agglomeration of stores with similar products consumers reduce search costs. In contradiction to the 

central place theory, stores in large agglomerated clusters typically have larger market areas than similar 

stores located in smaller centers (Damian, 2008). The economic Gunnar Myrdal explains the agglomeration 

of stores in city centers through his Cumulative Causation Theory. According to Myrdal, the central 

clustering is because economic developments in a shopping center strengthen the competitive position of 

that area, hence stimulate further economic developments. This explains the "magnetic working" of anchor 

stores for companies selling similar products. Due to the relatively larger attraction of consumers, anchor 

stores increase the service area. Companies clustered around anchor stores profit of the increase of 

consumers. Therefore, anchor stores have an essential economic function in a shopping area especially for 

specialty chains of small stores which rely on traffic to create sales. Anchor stores provide shopping centers 

a relative income stream, which means that those with a bigger number of anchors have a higher probability 

of reliable income and increasing sales (Damian, 2008).  

2.2.3 Location Quality  

 Myrdal states that the density of stores is the highest in the center due to the clustering effect. 

Hereby, the retail real estate in the city center is the most valuable (Bolt, 2003). Therefore, companies with 

relatively low productivity per square meter (mostly companies with low-value assortments) are under 

pressure and spreading out to the edges of the city center. Meaning, only stores with a high productivity per 

square meter can house in the city center. The division of branches within shopping areas, based on the 

floor productivity, corresponds with location quality (A-, B- and C- locations) (Bolt, 2003). This supports 

that branches with a high productivity per square meter (e.g., clothing stores and department stores) are 

located in the center of a city (A location), and branches with relatively low productivity per square meter 

(e.g., a furniture shop) are located at the edge of a city (C-location). The Bid-Rent theory of Alonso (1964) 
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elaborates on the land-use theory of Von Thünen and Myrdal's theory, by explaining the differences 

between the land value in inner-cities.  According to Alonso, the quality of a location is determined by the 

number of visitors. Alonso assumes that the best accessible location attracts the most visitors, hence is the 

most convenient location for a retailer. Due to the limited space of a city center, the interested retailers are 

competing by increasing the housing expenses of inner-cities. The housing expenses in relatively large inner 

cities are higher because there are more competing companies than in smaller cities.  This principle created 

a concentric structure of market rents in inner-cities. The higher the distance to the best accessible location 

(center), the lower the rent. Retailers are competing for the highest number of visitors. 

2.2.4 Attractiveness  

The location theory of William Reilly is based on Newton’s gravity theory. According to Reilly, 

the attractiveness of shopping areas on consumers depends on its size and the attractiveness of the 

established companies (Reilly, 1931). Reilly developed a formula to calculate the attraction power of 

shopping areas. He assumed that the consideration consumers make between two competitive shopping 

areas is based on size and distance. Moreover, Reilly found a relation between the number of residents in a 

city and the number- and diversity- of stores in its shopping area. In his theory, the attractiveness of a 

shopping area increases as the locality has more residents.  In contrast to Christaller’s theory, Reilly assumes 

that consumers, for similar products, not solely make their decision based on distance, but also on the 

attractiveness of cities. In relation to competing for shopping areas, Reilly distinguishes the factors 

influencing the attractiveness of shopping areas in three different categories: 

Macro factors are related to the location of a shopping area. (range of the service area, demographic 

characteristics of residents, the accessibly of the shopping area),  

Meso factors, are related to the shopping area, (branch diversity, the presence and characteristics 

of anchor store(s), the number of consumers and their characteristics),  

Micro factors are related to the individual qualities of the stores settled in the shopping areas (based 

on product, price, place, physical distribution, presentation, promotion, and personnel) (Bolt, 2003). 

How these factors are related to the attractiveness of visitors is further elaborated in section 2.4. 

2.2.5 Dutch inner-cities  

The retail structure in the Netherlands is often labeled as fine-meshed (Bolt, 2003). In terms of 

Christaller's theory; there are relatively many stores and shopping areas within a relatively short physical 

distance. Consequently, the competition between cities is relatively stronger in a fine-meshed structure 

compared to a rough structure. Therefore, the shopping center intercity hierarchy between middle-sized 

cities and the attractiveness can partly be influenced by the presence of an anchor store. 

The functional hierarchical structure also exists within Dutch inner cities. A distinction between 

inner-city hierarchy is made between main- and supportive shopping centers. The main centers are divided 
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into different categories based on the population of the city and the number of stores (Bolt, 2003). The 

differentiation between shopping areas is shown in Table 1. 

 

Table 1 | Deviation between shopping areas in the Netherlands 

 

 
 

 

 

 

 

 

The hierarchy between shopping areas in the Netherlands exists among different types of shopping 

areas. Large cities dominate middle-sized cities and so on.  Every type of city has two categories, based on 

inhabitants and number of stores. Large cities of the first category are Amsterdam, Rotterdam, Den Haag, 

Utrecht, Arnhem, and Eindhoven. Large cities of the second category are Alkmaar, Amersfoort, Apeldoorn, 

Breda, Dordrecht, Enschede, Groningen, Heerlen, ‘s-Hertogenbosch, Hilversum, Leeuwarden, Leiden, 

Nijmegen, Tilburg, Zoetermeer, and Zwolle. When comparing the influence of anchor stores on footfall, it 

is of interest to compare similar cities from the same hierarchy. 

2.2.6 Trends 

Shopping behavior and shopping areas change rapidly due to economic-, technological- and social 

developments (Raatgever, 2014). Therefore, different trends are influencing the range of shopping 

opportunities for consumers (Weltevreden & Van Rietbergen, 2007). This section provides more insight 

into relevant trends for shopping areas. First, the influence of technologic developments in terms of online-

shopping in physical stores are elaborated. Secondly, macroeconomic developments explain the change of 

financial opportunities for consumers. Finally, this section provides more insight into the development of 

footfall in main inner-city shopping areas, after the Great Recession. 

2.2.6.1 Online shopping 

Online shopping and digitalization changed the retail market dramatically over the past two decades 

(Verhoef, Kannan, & Inman, 2015). The rise of among others mobile channels and social media transform 

the retail landscape continuously (Leeflang, Verhoef, Dahlström, & Freundt, 2014). Nowadays, consumers 

expect integration of retail experience through multiple channels.  This changed the retail sector from 

single- to multiple- to omnichannel retailing, meaning physical and online information-, marketing- and 

selling channels are integrated (Raatgever, 2014). Research on the consequences of the online retail channel 

on consumer behavior shows that over 90% of consumers read reviews before buying a product (Godes & 

Silva, 2012).  Therefore, the "physical comparison" between similar products in stores is less convenient. 

Type Category Number of  Stores Inhabitants 

Large Cat. 1 >500 >155 
 

Cat. 2 275-500 88-155 

Middle-sized Cat. 1 200-275 35-70 
 

Cat. 2 125-200 23-50 

Small Cat. 1 75-125 17-39 
 

Cat. 2 50-75 10-25 
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According to Arentze (2016), the increase in online shopping contributes to a decline in inner-city 

passengers. Even though online retail is growing every year, the physical stores represent 80 to 85 percent 

of the total non-food sales (Raatgever, 2014). Zhang, Zhu & Ye (2016) investigated the effect of e-

commerce on demand for the commercial real estate, and found a decrease in the growth rates of store 

numbers and retail sales of department stores, indicating the performance and demand of department stores 

decreases due to online shopping. However, adopting online shopping enhances the retailers' profit and the 

necessity of offline selling points, hence commercial real estate (Zhang et al., 2016).  The developments 

concerning the number of online- and offline sale points are shown in Figure 4. Notable is the increase in 

the total amount of selling points in the 4th quarter of 2016.  

 

 
Figure 4 | Development in percentage of the number online- and offline sale points, compared to one year earlier (CBS) 

2.2.6.2 Macro-economic Developments 

Research clarifies macroeconomic developments are influencing the functioning of the retail real 

estate market (Benjamin, Jud, & Winkler, 2000). The macro economy is the science of the economic system 

as a whole and indicates the connection of the so-called economic variables. The decline of commercial 

real estate returns during the Great Recession revealed strong interlinks with the macro-economy (Van der 

Vlist, 2014). Therefore, the macroeconomic developments are elaborated in this section, to provide insight 

into the economic climate the retail sector is dealing with. The variables are considered necessary for the 

retail branch, e.g., to get insight into potential consumer expenses. The macroeconomic factors are among 

others consumer trust, purchase power of households and employment opportunities (Buvelot, 2007).  The 

CBS provides insight into the aforementioned economic factors. The trends for consumer trust, economic 

climate and willingness to buy reveal similar developments as shown in Figure 5.  
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Figure 5 | The Macro-economic developments concerning; economic climate, consumer trust and willingness to buy, from 

January 2016 until April 2018 (CBS)  

 
All factors increased from April 2016 until April 2017, after which it remains reasonably stable 

until the first quarter of 2018. The unemployment indicator of the International Labour Organization (ILO) 

is used to provide insight into the labor market. According to this index for the Netherlands, 380 thousand 

people are unemployed in January 2018 where this was 574 thousand in January 2016 (CBS). Although the 

economy is rising, the sales in non-food-retail of physical stores remained 14% less in 2017 than before the 

Great Recession (Duijn, 2017).  

2.2.6.3 National Footfall Index 

The economic climate due to the Great Recession contributed to a decrease in the number of inner-

city visitors with approximately 20% between 2004 and 2015. This resulted in 730.000 less inner-city 

visitors in the Netherlands on an average Saturday in 2015 compared to eleven years earlier (Duijn, 2016b).  

The number of inner-city visitors in large main shopping areas decreased with 22.3% and in small main 

shopping areas with 25.8% during the Great Recession from 2004 until 2015. In 2016 the number of inner-

city visitors marginally grew with 1% compared to 2015. Research of ABN-AMBRO (2016) shows the 

decrease of visitors remained after 2015, partly due to the bankruptcy of the V&D. Especially the number 

of visitors in the direct surrounding of the V&D decreased with 16%, while the total number of inner-city 

visitors decreased with 11% (Slob, 2016). Figure 6 shows the National Footfall Index (NFI) by City Traffic 

for large cities in the Netherlands from 2015 until May 2018. This reveals the overall number  visitors 

increased, after the Great Recession.  
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Figure 6 | National Footfall Index (NFI) 2015 until May 2018 (City Traffic); Footfall 2012=100 

2.3 Footfall 

Location theories partly explain the location and attractiveness of shopping centers and stores. 

Therefrom it can be concluded that consumer behavior plays a major role in the development of shopping 

areas. To better understand consumer behavior in terms of shopping preferences, pedestrian behavior 

further examines the route people walk in, and the shops visited during their trip. To understand the role of 

an anchor store on the attractiveness of inner-city visitors, it is first of interest to elaborate on the 

characteristics and attributes of a shopping area or store, influencing footfall. Thereafter the different types 

of shoppers are elaborated to examine which shoppers are most likely attracted by an anchor store. 

2.3.1 Pedestrian behavior  

The location of shopping centers and stores, service quality, good diversity, and accessibility are 

crucial determinants for attracting consumers and increasing retail turnover (Lam & Chau, 2012). 

Therefore, modeling pedestrian footfall in inner cities started decades ago. Among the first scientists using 

a regression and spatial interaction model for pedestrian behavior were Sandahl & Percivall  (1972). Ever 

since, researchers have tried to find systematic relationships between pedestrian behavior and characteristic 

of the shopping environment, such as store location, walking conditions and transportation facilities. Over 

the years different models have been developed to predict footfall (Borgers & Timmermans, 1986, 2014; 

Zhu & Timmermans, 2008). Most of these models focus on a specific aspect of pedestrian movement, from 

obstacle avoidance (microscale) to flows of masses of people between spaces (macroscale) (Haklay, 

O’Sullivan, Thurstain-Goodwin, & Schelhorn, 2001).  

Pedestrian behavior in research can be largely divided into three levels, similar to those developed 

by Reilly, namely: the macro-, meso-, and micro- level. The Macro level is mainly explained by location 
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theories and focusing on the decision of consumers on the regional or urban scale, such as people's shopping 

trip to one or more urban or regional centers. The Meso level is zooming in on the decision making of 

consumers within a shopping area, in other words, pedestrian movement. Patterns and rules related to such 

distributions are the concern of meso level pedestrian research. The Micro level research is mainly about 

the local characteristics of pedestrian movement such as wayfinding and obstacle avoiding.  

Studies regarding pedestrian movements can mainly be distinguished between collective pedestrian 

flows and individual pedestrian movements (Hoogendoorn & Bovy, 2004). Models with the focus on the 

overall behavior of pedestrian flow to determine the capacity of pedestrian ways and the optimum design 

of pedestrian areas are Macroscopic studies. Microscopic studies on the other hand, focus on the individual 

units with traffic characteristics, such as individual speed and individual interaction (Teknomo, 2002). 

Studies on macroscopic and microscopic levels, identify different characteristics and attributes for shopping 

areas and stores with impact on the attractiveness of inner-city visitors. There is a deviation made between 

macroscopic and microscopic characteristics of a shopping area and store in this research. The macroscopic 

characteristics are determinants which attract consumers to an shopping area, and are further elaborated in 

section 2.3.2 The microscopic characteristics are characteristics or attributes of an outlet which influence 

the attractiveness of an outlet on consumers, and explained in section 2.3.3 

2.3.2 Macroscopic characteristics 

This section discusses the shopping area characteristics which influence footfall. Firstly, important 

characteristics of the service area of an inner-city are explained. Furthermore, the importance of 

characteristics regarding the accessibility of a shopping area and the size of the shopping area are elaborated 

in this section.  

2.3.2.1 Service Area 

According to Bolt (2003), the service area exists of the factors that are directly related to the context 

in which a center is located.  The type of service area in which the shopping area is located is of great 

importance for the functioning of retail units as individuals. The purchasing power of households in the 

service area is mainly determined by the average income per inhabitant and the number of inhabitants. The 

number of inhabitants and the purchasing power of households is closely connected to the necessity of 

stores. If the number of inhabitants and purchase power increases, the demand for stores also increases. If 

among others the purchase power and number of inhabitants decreases, the vacancy rate within inner-cities 

increases (DTNP, 2013). In addition, the quantitative demand of stores depends on the number of 

inhabitants. Over the past decade, the total amount of retail space increased faster than the size of the 

population, resulting in an increase of square meter store per inhabitant with approximately twenty percent. 

Therefore, the number of stores will increase when the number of inhabitants, and subsequently the number 

of inner-city visitors increases.   
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2.3.2.2 Accessibility  

Besides the service area, the accessibility of a shopping area is an important factor that influences 

the number of passengers. The importance of external accessibility is widely discussed in the current 

literature. A study by Timmermans (Timmermans, 1986) clarifies the main locational decision-making of 

retailers is primarily influenced by the accessibility, size of a shopping center and the presence of an anchor 

store. In addition, Borgers & Vosters (2010) distinguishes accessibly by car and accessibility by public 

transport. This study clarifies accessibility by car is more important than accessibility by public transport.  

In addition, the parking tariff is found as an important attribute. Research clarifies parking tariff affects the 

frequency and duration of inner-city visitors (van der Waerden et al., 2009). Moreover, Tellingen et al. 

(2014) reveal the footfall reduces with at least 20 percent in shopping centers, after importing paid parking.   

2.3.2.3 Size of the shopping area 

The presence and size of different types of stores influence the location choice of shoppers. In 

addition, different store types contribute to destination attractiveness (Arentze, Oppewal, & Timmermans, 

2005). Due to distinctiveness, larger shopping areas tend to attract more consumers.  

2.3.3 Microscopic characteristics 

Store characteristics are discussed as microscopic factors. The physical characteristics or attributes 

of a retail agglomeration determine the shopping areas image, hence attractiveness (Finn & Louviere, 1996; 

Teller, 2008). Figure 7 shows the evaluation process by Teller & Reutterer (2008) concerning the relation 

between marketing mix and retail agglomerations, characteristics, and attributes on the attractiveness of 

shopping areas. According to their study, the atmosphere of a shopping area has a major impact on the 

attractiveness. Furthermore, this section discusses store characteristics such as tenant mix, the age of the 

building and segmentation. The contribution of an anchor store is explained as a microscopic characteristic, 

because this characteristic of a shopping area affects the number of passers-by in front of each individual 

outlet.  
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Figure 7 | Evaluation process by Teller & Reutterer (2008) 

2.3.3.1 Atmospherics 

Kotler (1973), is often acknowledged to be the first to identify the importance of atmospherics for 

a firm. Thereafter, a growing body of literature has investigated the contribution of the atmosphere on the 

attractiveness of a shopping area or store. Atmospheric stimuli or elements can be largely divided into four 

categories: the exterior of the store, the general interior, the layout and design variables and decoration 

variables (Berman, Evans, & Chatterjee, 1995). Most studies showed that atmospherics had some 

significant influence on consumer sales (Turley & Milliman, 2000). Moreover, different variables, among 

others, music, and color influences the atmospheric of stores and shopping areas (Baker, Levy, & Grewal, 

1992; Mehrabian & Russell, 1974; Smith & Curnow, 1966).  Due to the different methods and because the 

constructs are diversely conceptualized, there is a major variance among research on atmospherics.  

2.3.3.2 Tennant mix 

The research from Teller & Reutterer (2008) indicates tenant-mix as an essential characteristic of 

a shopping area with impact on the attractiveness. Multiple research substantiated tenant- and branch mix 

as essential characteristics which contribute to the image of a shopping area (Kirkup & Rafiq, 1994; Koot, 

2007; Quelhas Brito, 2009). According to Greenspan, a right tenant mix is equal to a high variety of stores, 

which "work well together to enhance the performance of the entire center as well as perform successfully 

as an individual business" (Greenspan, 1987). In addition, tenant mix is considered crucial to succeed, in 

particular in terms of a distinctiveness and consistency. Moreover, a study from Kyriazis & Cloete (2018) 

compares the tenant mix in South Africa and the UK and found the anchor store as the most crucial factor 
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of the tenant mix. Furthermore, managing pedestrian flows and attracting consumers is considered the 

essential goal of locating tenants within a shopping area (Downie, Fisher, & Williamson, 2002). Although 

studies to tenant mix are globally conducted and agree tenant mix is of great importance on the 

attractiveness of a shopping area,  Singh and Prashar (2014) concluded that tenant-mix is of less influence 

on the attractiveness of shopping areas and malls in Mumbai. However, a more extensive variety and the 

number of stores contribute to the attractiveness of a shopping area (DTNP, 2013; Lambooy et al., 1997).  

Moreover, a relatively higher diversity of branch mix supports the distinctiveness of a shopping area. A 

study by Wakefield & Baker (1998) clarifies consumers tend to spend more time at shopping malls with a 

higher diversity of stores. In addition, the presence and size of the different type of stores influence the 

location choice of shoppers. In addition to that, different store types contribute to destination attractiveness 

(Arentze et al., 2005). 

2.3.3.3 Historical inner-cities 

Besides tenant mix, research from Vastned (2012) reveals historical inner-cities attracts more 

shoppers. Research clarifies historical inner-cities are potential magnets which increases the attractiveness 

of consumers (Kemperman, Borgers, & Timmermans, 2009; Litvin, 2005; Snepenger, Murphy, O’Connell, 

& Gregg, 2003). Especially tourists are attracted to cities with heritage. Furthermore, due to heritage, cities 

distinguish themselves from other cities, which contribute to the attractiveness (Robertson, 1995). The 

preference for historical inner-cities is partly due to the relatively wide variety of stores; the combination 

of stores, restaurants and other entertainment facilities; and the authentic atmosphere. Furthermore, 

according to urban sociologists, in times of a growing globalization, the need for authenticity increases, 

hence historical inner-cities become more attractive (Groot, Marlet, Teulings, & Vermeulen, 2010). Over 

40 percent of the stores in inner-city main shopping areas is located in a building, developed before 1905 

(Evers, Tennekes, & Dongen, 2015). According to Borgers & Vosters (2010), shoppers prefer a historical 

design over Modern style or Disney style shopping centers. 

2.3.3.4 Segmentation 

According to Pan & Zinkhan (2006) besides atmospheric, low price levels increases the 

attractiveness of stores. In addition, Koot (2007) confirms tenant mix in terms of assortment and pricing 

contribute to the shopping area attractiveness. Furthermore, research clarifies stores in a low segment 

(discount stores with low prices) and stores in the segment of fashion & luxury increase the attractiveness 

of a shopping area (Bolt, 2003; Evers et al., 2015; Finn & Louviere, 1996). 

2.3.3.5 Chain stores vs. independent retailers 

The increase of (international) chain stores within the inner-city shopping areas, reduces the 

differentiation between inner-cities. This increases the importance of the higher diversity of branch mix and 
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independent stores. Since consumers attach value to recognizability in assortment and prices of stores (Pan 

& Zinkhan, 2006), chain stores are in advantage (DTNP, 2010). Nevertheless, a strong diversity of chain 

stores contributes to the attractiveness of which independent stores profit. Although diversity leads towards 

more consumers, merely of the purchases are conducted in the chain stores (DTNP, 2013).  

2.3.3.6 Presence anchor store 

Gould et al. (2005) clarify that an increasing presence (measured as the percentage of the total 

lettable square meters) of an anchor store generates higher sales, by attracting consumers. Moreover, their 

study shows when the percentage of anchor stores in a mall increases, the sales in a mall of non-anchor 

stores significantly increases. In addition, a higher percentage of anchor stores does not guarantee an 

increase in sales of the anchor stores. Furthermore, an increase in the percentage of anchor stores generates 

higher rents. Different studies clarify the presence of an anchor store influencing the footfall (Finn & 

Louviere, 1996; Konishi & Sandfort, 2003; Schouten & De Jong, 2011). Furthermore, Gatzlaff et al. (1994) 

state that the closure of an anchor store affects the consumer drawing capacity, hence results in a decline of 

occupied tenant space.  

Research showed that the commercial viability of inner-city shopping streets is highly influenced 

by pedestrian movement and the impact of new retail developments or changes in the transportation network 

is closely related to the locational patterns of anchor stores (Kurose, Borgers, & Timmermans, 2001). 

According to Haklay et al. (2001), the pedestrian activity can be considered as an outcome of two distinct 

components, the configuration of the street network or urban space and the location of attractions, such as 

anchor stores on that network. Bak (1971) clarifies every shopping area has so-called "poles" which 

determines the structural cohesion of a shopping area. Those poles have a great attractiveness of inner-city 

visitors and form the skeleton of the main shopping area. Examples of poles are; 

- Points with a high degree of recognition, such as characteristic buildings; 

- Points with a central function in traffic circulation, such as the junction of roads, large squares, 

and bus- or train- stations; 

- Points with a particular concentration of visiting activities also referred to as visiting poles, 

such as anchor stores.  

These poles are often compared with the magnets in a magnetic field. A tension field arises between 

the poles which create, dependent on the number, nature, and placement; the circuit visitors preferably 

travel (Bak, 1971). According to Bolt (2003), the A1-locations are typically formed between or in the direct 

surrounding of the strong visiting pole(s), such as anchor stores. 

2.3.3.7 Location of an anchor store 

The location of the anchor store is studied by Zhou & Clapp (2016). Their research reveals that 

anchor stores tend to locate in the most densely populated parts and cluster around limited access roads. In 

addition, new anchor stores are located in higher potential revenue areas (A locations) and within three 



 

 

 

 

33 

 

 

miles of existing anchors. This is also found by Carter & Vandell  (2005)  and Fong (2005). The last study 

reveals that anchor stores are commonly located at the peripheries of shopping areas. In addition, the 

architect Victor Gruen developed a shopping typology, to visualize different types of shopping center 

layouts, based on the number of anchor stores (Robertson, 1995). This also supports the theory anchor 

stores are mostly located at the periphery, on a distance of each other, which forms a circuit. Ruiter (2004) 

studied the impact of anchor stores on the circuit visitors travel. This study clarified that anchor stores are 

crucial for the passageway circulation and routes. Furthermore, shopping areas without or with a relatively 

low amount of anchor store are visited 30 to 60 less (Ruiter, 2004). In addition, the vacancy rates in the 

direct surrounding of an anchor store (within 100 meters) decreases. Regarding the sightlines, it is of interest 

to an anchor store to locate at a junction of roads. Brown (1992) identified nine rules regarding the 

placement of tenants in a shopping center. Thereof, two rules are applicable for anchor stores: 1) place the 

anchor stores at opposite ends of the mall; 2) ensure that the anchors and the entrances are sufficiently far 

apart. According to Downie et al. (2002), an anchor store draws shoppers through the center via its access 

points, assisting retailers that rely on comparative and convenience shopping to survive. 

2.3.4 Shopping behavior 

The presence of an anchor store affects the attractiveness of city centers. In order to explain the 

effect of anchor stores on the passageway of consumers, it is important to understand consumer shopping 

behavior. There are three main distinct activities of consumer behavior: shopping, buying and consuming 

(Tauber, 1972). The main question in consumer behavior  “why people shop” is closely connected to the 

answer of the question “where do people shop” (Teller, Reutterer, & Schnedlitz, 2008). The answer of both 

is diverse and not always clearly identifiable. Stone (1954) was one of the first researchers to categorize 

shopping goals, and personalizing consumers. Following this, there is an abundance of studies from 

different researchers to shopping motivations. The existing literature, overall, makes a distinction between 

two typologies of shoppers. The Hedonic and the Utilitarian shopper. The main differences are:   

Hedonic consumers are defined as “fun shoppers” and find the shopping activity itself a positive 

and satisfying experience. They enjoy the shopping experience, even though they did not make a purchase. 

(Arnold & Reynolds, 2003); 

Utilitarian consumers are defined as "functional shoppers" and are solely concerned with 

purchasing products in an efficient and timely manner to achieve their goals with a minimum of irritation. 

(Hirschman & Holbrook, 1982). 

These groups differ in their perception of stores (anchor stores) characteristics and show different 

shopping behavior. The characteristics of both typologies are presented in Table 2.  
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Table 2 | Characteristics of Utilitarian and Hedonic shoppers (Rintamäki, Kanto, Kuusela & Spence, 2006) 

 
 

The different shopping motivations have according to Evers et al. (2011) different geographical 

effects. Where spatial distribution characterizes run-shopping, is fun-shopping (hedonic shopping) in 

particular focused on inner cities and Goal-shoppers are mainly focuses on the edge of cities and shopping 

areas (Evers et al., 2015). Furthermore, Teller et al. (2008) investigated the differences between Hedonist- 

and Utilitarian- shoppers on demographic characteristics, income, level of education, number of trips to 

agglomerations, duration of stay and expenses. In this study, hedonists are compared to utilitarian customers 

characterized as female, earn lower individual incomes and have more disposable time apart from working 

(Teller et al., 2008). Furthermore, hedonic shoppers, compared to utilitarian shoppers, make shopping trips 

more often, remain at the shopping destination longer, visit more stores, spend the same amount of money 

or less, but have a higher propensity to spend money in agglomerations.  In total, private spending at each 

site is higher than those of utilitarians. Customers who appreciate pleasant atmospheric or attractive price 

stimuli tend to be hedonic-oriented whereas utilitarian prefer more the cleanliness of shopping sites and a 

moderated crowd in the evolved and created agglomerations (Teller et al., 2008). In addition, utilitarian 

shoppers attach value if a store has multiple brands available, because this enhances the ability to compare 

similar products, hence decreases searching costs. Research of Khare (2011) clarifies that younger 

consumers (age groups 20-40) give more importance to ambiance and layout compared to older consumers. 

Moreover,  there are no significant differences between gender (Khare, 2011). Furthermore, the distance 

utilitarian shoppers travel is on average travel 570 meters in Dutch cities, where hedonic shoppers travel on 

average 850 meters (Eijkelkamp & Vlek, 2015).  

In the competitive retail market, it is of great interest to create and deliver customer value. In a 

study of  (Rintamäki, Kanto, Kuusela, & Spence, 2006) the total customer value as perceived by department 

store shoppers is decomposed, with respect to their shopping experience into utilitarian, hedonic and social 

dimensions. They conclude in their research that utilitarian value can be increased when a consumer is able 

to find discounted products or when prices are perceived to be less than those at competing stores. Hedonic 

value can be increased by in-store restaurants, themed environments, benches, shows or other events, great 

seasonal adornments and the opportunity to use/play with products.  Creating hedonic value is pricey and 

often recovered through increasing products prices or a greater quantity of sales per customer (Rintamäki 

et al., 2006).  

  



 

 

 

 

35 

 

 

2.4 Rent 

Rent can best be explained as the financial compensation for the right to use accommodation for a 

specified temporary period of time (Geltner, Miller, Clayton, & Eichholtz, 2001). The amount of the 

economic or market rent is defined as “the estimated amount for which an object or space could be rented 

on the valuation date between a willing landlord and a willing tenant on suitable rental conditions in a 

market-based transaction, after conducting proper marketing where all the parties involved, are well 

informed, acting thoroughly and without pressure” (RICS, 2012; Van Gool et al., 2001). For a real estate 

investor, rent partially determines the real estate return. From the perspective of a retailer, rent are expenses 

which, among others, reduce his profit. Therefore, the rental income of an investor is, in some way, directly 

related to the turnover achieved by the retailer (tenant) of his property (McAllister, 1996). The profitability 

of a store highly depends on the consumers visiting the outlets. Hence footfall is an important quantity to 

assess turnover figures or estimate the value of the retail real estate (Borgers & Timmermans, 2014; 

Teulings et al., 2017). However, pedestrian flows are one of the considerations during rental negotiations, 

the effect of an increase in pedestrian flow on the rental level varies for different shopping centers (Lam & 

Chau, 2012). In the traditional Dutch rent models, the historical value of a location, explained by location 

theories in section 2.2, determines merely the compensation a retailer pays to his landlord (Wijntuin & Beij, 

2014).  

2.4.1 Four quadrants model 

To understand the development process of (retail) real estate and the rent determination, the four 

quadrants model of DiPasquale & Wheaton (1996), illustrated in Figure 8, is often used. 

 
Figure 8 | Four quadrants model of DiPasquale & Wheaton (1996) 
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 In the ideal situation, the available stock and rent per square meter, the market price of the retail 

space and rent, the construction (development) costs and the asset valuation and the construction costs and 

the stock are in balance (Van Gool et al., 2001). Investors, developers, and users determine the level of the 

rent and size of the available assets. The rent prices depend on the available stock and the valuation of the 

assets on the market. The demand for stock (retail space) increases when a retailer expects to get a return 

from the square meters he is using. If the revenue potential increase, the retailers is willing to pay more 

rent. An investor is willing to invest more if the return (rent) increases. In practice, the process of 

DiPasquale and Wheaton rarely applicable, due to the conflicting interests of those parties (Buitelaar & Van 

Dongen, 2016). Although the DiPasquale & Wheaton model presents insights into the factors and the 

dependence on multiple stakeholders, there are multiple limitations: 

- The model assumes market information is fully available for every stakeholder; 

- The delay between supply and demand (construction time) is not taken into account; 

- The system is limited in the ability to respond to a rapidly changing situation (e.g., the Great 

Recession); 

- The model cannot be generalized for the entire commercial property market. Each asset has 

unique characteristics. 

Due to those limitations, this model is infeasible to determine rent. An indication for the market conforms 

rental prices is provided by different Price Index Models (PIM). The next section provides more insight 

into PIM models. 

2.4.2 Price Index Methods 

The body of literature to different methods and indexes to estimate the value of real estate expanded 

over the past decades. In contrast to the housing market, accurate price indices monitoring the price 

developments for the commercial real estate markets are unavailable (Buitelaar, Levkovich, & Rouwendal, 

2016). Transparency for the commercial real estate market is an important and actual subject, since the 

Great Recession. Therefore, the most commonly used indexes are investigated in a study by the ASRE to 

reveal their individual advantages (Buitelaar et al., 2016). This study reveals that the Hedonic price index 

and the repeated sales index are the most accurate predicts of real estate value. Table 3 reveals the 

advantages of the Hedonic Price Index (HPI) and the Repeated Sales Index (RSI) on three selected criteria, 

applicable to this study. Data efficiency is important to use the available data sets as efficient as possible, 

in order to perform an accurate analysis. The importance of object characteristics is of great interest to 

discover the relation between anchor stores and rent or number of visitors. Furthermore, the real estate 

market is a highly heterogenic market. Every building and transaction is different. A heterogenic price index 

corrects when, e.g., many transactions took place in an A1 location, during a certain period of time.  
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Table 3 | Differentiation between the Hedonic Price Index and the Repeated Sales Method 

  

The repeated sales index was introduced by Bailey et al. (1963) and is based on the comparison of 

the transaction price of the same objects in different periods. The repeated sales model is frequently used 

to model house price movements in absence of individual real estate characteristics such as size, age et 

cetera (Francke, 2010). Because the repeated sales model excludes real estate characteristics, and therefore 

the characteristic ‘number of visitors,' it is not suitable for this study. Moreover, this model requires an 

object with multiple transactions, which are not sufficiently present in the available data. 

  The Hedonic Price Method (HPM) is based on the idea that its characteristics can describe the 

heterogeneity of real estate. Hedonic prices are defined by Rosen, as "the implicit prices of attributes and 

are revealed to economic agents from observed prices of differentiated products and the specific amounts 

of characteristics associated with them (Rosen, 1974). The Hedonic price for real estate is determined by 

bundling of characteristics, with an implicit valuation for each characteristic. The relation between the 

characteristics of the real estate and the price can be determined with statistical methods. The value for real 

estate with the same characteristics in different amounts can be found by performing a (multiple) regression 

analysis with the rent as the dependent variable and the characteristics as independent variables. Therefore, 

the HPM is in particular suitable to investigate the characteristics of anchor stores on rent. In addition, the 

results of the Hedonic method are based on a relatively large database and repeatable, hence reliable (Ampe, 

De Wulf, & De Corte, 2013).  

2.4.3 Spatial and non-spatial characteristics 

The HPM model is often used in studies to spatial and non-spatial determinants of shopping areas 

rents (Des Rosiers, Thériault, & Ménéntrier, 2005; Nase, Berry, & Adair, 2013). The division between 

spatial and non-spatial determinants on rent is created by Mejia & Benjamin (2002), who developed a 

structure to determine factors that affect shopping center sales performance. In this division, the spatial 

factors consist out of among others, the number of inhabitants, the size of the shopping area and the number 

of passers-by. Non-spatial factors are among others branch mix and tenant mix. The studies of Des Rosier 

et al. (2005) and Nasa et al. (2013) clarify the correlation between footfall and retail sales and rent. One of 

the most important limitations in their studies is that in practice it is impossible to include all characteristics 

that determine the price of real estate, the so-called omitted variable bias. Meaning, even though databases 

include a large variety of characteristics, it is highly likely even more characteristics are not included. In 

addition, multicollinearity between characteristics should be taken into account (Butler, 1982).  

Criteria Hedonic price Index Repeated sales  

Data efficiency Greatly Limited 

Importance object characteristics Greatly Limited 

Correction heterogeneity Large Completely 
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2.4.4 Dutch rent legislation  

The Dutch rent legislation for retail has been, especially during the Great Recession, under pressure. 

The foundation of the current law is set up in 1971 and outdated according to investors and retailers. The 

main issues of the current law are the rent protection (opportunity for rent adjustment) and the legal 

minimum contract duration.  Although the rent law is revised in 2003, the major dynamic affecting aspects 

have remained unaffected.  The most critical aspect is the minimum contract term of five years, with an 

option for five more years. Within these ten years, the lessor has two legal arguments to dissolve the lease. 

The first reason is when the lessee is not behaving properly, and the second reason is when the lessor needs 

his property for personal use. Moreover, in terms of rent protection, rent adjustment can be established. 

Contract rent revision is determined by comparing the rent of the retail property with the rent of 3 to 5 

similar properties. With the comparative method, a new reasonable rent price can be established (Crosby, 

Keogh, & Rees, 1992). This method ensures contract rents of similar properties are eventually equal. 

However, the contract rents are, due to the minimum lease term, not fluctuating with the market rents. The 

main objections of retailers and investors is the obstructing effects of the law on the desired dynamics, due 

to the strict boundaries. 

2.4.5 Alternative rent models 

Turnover-rent is suggested as a possible solution for the long-term lease agreement and the 

deviation between contract rents and market rents. Although this is implemented on a large scale abroad, it 

is uncommon in the Dutch retail sector. An advantage of the turnover-rent model is the increase of 

transparency between retailers and landlords, which possible improves the collaboration. Moreover, 

turnover-rent ensures a common interest between retailer and landlord. Investments in a shopping area 

which increases the number of visitors also increase the turnover of retailers. On the other hand, the rise of 

online shopping complicates insights in revenues provided by the physical store. Therefore, landlords and 

investors are reluctant to introduce turnover-rent, due to the insecurities regarding the return (Buvelot, 2007; 

Van der Kamp, 2010).  

Passers-by rent is repeatedly proposed as an alternative for turn-over rent (van der Doelen & Zwart, 

2014; Wijntuin & Beij, 2014). Footfall is considered an important indicator of the turn-over potential of a 

store since every passenger is a possible customer. Furthermore, there are fewer disadvantages of 

passenger-rent compared to turn-over rent.  Besides the online-sales issue, the necessity of retailers to share 

their turn-over figures is omitted. The main issue with passenger rent is the valuation of a passenger, due 

to the various aspect of inner-city visitors. 
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2.5 Conclusion 

Although studies generally consider department stores as anchor stores, there are different 

interpretations of the definition and characteristics of an anchor store (Damian et al., 2011; Finn & Louviere, 

1996; Konishi & Sandfort, 2003). In general, anchor stores distinguish themselves from others stores due 

to the prestige of their brand names and the amount of traffic they generate. (Shanmugam, 2013; Vitorino, 

2012). Moreover, anchor stores are mainly department stores where shoppers can find different categories 

of products (Zhou & Clapp, 2015). A deviation between anchor stores can be made based on the price, 

product range and level of service (Finn & Louviere, 1996). In this research, an anchor store is determined 

as follow: a retail chain with a strong brand (high awareness and positive response levels) and a mixed 

variety of commodities. This section provides insight into the determinants of the research question: 

 
How does the presence of an anchor store in an inner-city main shopping area impact the footfall 

of inner-city visitors and to what extent does this contribute to the real estate value? 

 
Therefore, it is first of interest to elaborate on the development of inner-city shopping areas and 

Dutch inner-cities. Secondly, the macroscopic an microscopic determines and the role of anchor stores on 

footfall are discussed. Moreover, it is necessary to understand the determinants of real estate value to 

determine the impact of footfall. The remainder of this concluding section discusses the sub-questions, 

which are drawn to examine the main research question further.  

Sub-question 1: 

To what extent does an anchor store affect footfall in an inner-city main shopping area? 

 

Location Theories  

Where the classic theories consider transportation- and production costs as the most important 

location choice factors, most neo-classic location theories reveal the structure of cities centers arose from 

consumer preferences. The attractiveness of shopping areas is explained on multiple ways. Christaller stated 

the attractiveness of competing shopping areas is based on the minimum market demand for the retailer and 

the consumers “willingness to travel”. This forms a hierarchy between shopping areas. This results in the 

clustering of stores with a same “minimum market demand” in certain streets or areas. According to 

Nelson’s theory, the reason consumers prefer a clustering of similar stores is because comparing similar 

products minimizes the risk of the purchase. At the same time, consumers economize on search costs. 

Anchor stores provide a wide variety of products and brands, hence they are highly suitable to compare 

products. Reilly assumes that consumers, for similar products, not solely make their decision based on 

distance, but also on the attractiveness of cities 

Hotelling clarifies stores agglomerate to strengthen their market position. Also, Mydril confirmed 

that the competition between clustered stores stimulates the local economy. Anchor stores serve in that 

scenario as magnets and enlarge the service area of an inner-city. This creates an overspill of consumers of 
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which stores near the anchor store benefit.  In addition, stores in large agglomerated clusters typically have 

larger market areas than similar stores located in smaller centers. The location of an anchor store partially 

determines the magnetic field wherein pedestrians travel. The presence or absence of an anchor store 

changes the magnetic field, with a possible change of “pressure points” (the most visited areas of an inner-

city) as a result. 

Hypothesis 1: The presence of an anchor store has a positive effect on footfall in an inner-city shopping 

area.  

Hypothesis 2: The distance from an anchor store has a negative effect on footfall. 

Due to the structure of the Dutch retail market, there are relatively many stores and shopping areas 

in a relatively short distance. Consequently, this enhances the competition between cities. Therefore, the 

shopping center hierarchy and attractiveness between middle-sized cities can partly be influenced by the 

presence of an anchor store. When comparing the influence of an anchor store on footfall between different 

cities the hierarchy is taken into account. Besides the hierarchy of cities, different economic-, technological- 

and social developments should be considered when analyzing the effect of the closure or opening of an 

anchor store on footfall.  

Sub-question 2: 

To what extent does footfall influence rent and to what extent can footfall or rent be explained by 

theoretical approaches concerning location theories and macroscopic and microscopic 

characteristics? 

 

Footfall 

There is a distinction between macroscopic and microscopic attributes and characteristics of a 

shopping area on the attractiveness of pedestrians (Haklay et al., 2001). Macroscopic attributes are mainly 

influenced by the location of a shopping area and explain the possible number of visitors attracted to a 

shopping area, the so-called service area. Therefore the number of inhabitants around a shopping area is an 

important characteristic. Furthermore, the accessibility of a shopping area by car is an important indicator 

to attract consumers. Parking tariff is considered an important attribute for the accessibility by car and 

influences the number of visitors in an inner-city (van der Waerden et al., 2009; Van Tellingen et al., 2014).   

Hypothesis 3: A higher number of inhabitants increases the inner-city footfall.  

Hypothesis 4: A higher number of average parking tariff decreases the inner-city footfall.  

Hypothesis 5: A higher number of stores has a positive effect on footfall. 

The visitors in an inner-city obtained at the macro level are attracted to different characteristics and 

attributes of a store. A higher diversity of branch- and tenant mix in an inner-city equals a high variety of 

stores, which further distinguishes a shopping area (Kirkup & Rafiq, 1994; Kyriazis & Cloete, 2018; 

Quelhas Brito, 2009; Teller & Reutterer, 2008). Furthermore, consumers are attracted to relatively lower 

price stores and chain-stores instead of independent retailers (Bolt, 2003; Evers et al., 2015; Finn & 

Louviere, 1996; Pan & Zinkhan, 2006). The presence of an anchor store contributes to the diversity of 
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branch mix and segmentation and therefore attracts consumers. Although diversity leads towards more 

consumers, merely of the purchases are conducted in the chain stores (DTNP, 2013) 

 As there are different types of anchor stores (e.g. discount department stores and high-end 

department stores), they attract shoppers with different motivations. Where the utilitarian shoppers are more 

attracted to discount stores, the hedonic shoppers are attracted to entertainment.  Due to the difference in 

spatial behavior, it can be concluded that hedonic shoppers are more valuable for stores located near anchor 

stores.  

Hypothesis 6: The type of branch of a store influences footfall. 

Hypothesis 7: A lower market segment of products and prices has a positive effect on footfall. 

Hypothesis 8: Chain stores generate more footfall compared to independent retailers.  

 

Rent 

Rent is derived from a combination of available stock, construction value and the price of the 

available assets. Different stakeholders determine the level of the rent and size of the available assets; 

investors, developers, and users. In the traditional Dutch rent models, the historical value of a location 

determines merely the compensation a retailer pays. Due to the often subjective determination of the rent 

prices, different price indexes have been drawn up over the years. Spatial and non-spatial characteristics 

are main determinants for the rent price. In addition, the profitability of a store highly depends on the 

consumers visiting the outlets. Hence footfall is an important quantity to assess turnover figures or estimate 

the value of retail real estate (Borgers & Timmermans, 2014; Teulings et al., 2017). The studies to 

alternative rent models elaborated over the years, partially due to current outdated Dutch rent legislation. 

The current rent contracts are set for 5 years, causing disbalance between market rent and contract rents. 

Passer-by rent is after turn-over rent a possible solution to achieve the desired dynamics in rent contracts.  

Hypothesis 9: A large footfall has a positive effect on high rent. 

Hypothesis 10: A higher location quality has a positive effect on rent.   

The next chapter discusses which methods are used to investigate the hypotheses. 
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3 Research Methodology 

In order to determine the most suitable methodology, the research objective has to be taken into 

account. The purpose of this research is to explain the impact of an anchor store on footfall and how this 

contributes to retail real estate value. The research question is split into two sub-questions. The two main 

research objectives with corresponding hypotheses are: 

To test the first and second hypothesis; the impact of anchor stores on footfall, a t-test is performed 

based on footfall data of Bureau RMC. The content of the dataset of Bureau RMC is elaborated in 3.3. 

Besides the t-test, a heatmap analysis is conducted with QGIS based on data of Locatus, to provide among 

others, visual insights in the changing location quality and the role of an anchor store. The content of the 

dataset is explained in section 3.1 and section 3.3.1 elaborates on how QGIS is deployed for this analysis.  

The conceptual model shown in Figure 9, illustrates the relations which have to be explored to 

answer the second sub-question. In order to test the second sub-question a simple- and multiple regression 

analysis is performed. Hypotheses, 3, 4, 5, 6, 7, and 8 concern macroscopic and microscopic characteristics 

and are tested in a multiple regression analysis with footfall as the dependent variable. Hypothesis 9 is 

tested with a simple regression analysis with rent as the dependent variable. Section 3.2.3 explains how the 

simple- and multiple regression analysis are performed. The relation regarding direct and indirect effects 

of macroscopic and microscopic characteristics and attributes on footfall and rent is evaluated with path 

analysis. Hypotheses 10 is tested with a second path analysis. How these path analyses are conducted is 

further explained in section 3.2.5.  

 

 

Sub-question 1 

To what extent does an anchor store affect footfall in an inner-city main shopping area? 

Hypotheses 

Hypothesis 1: The presence of an anchor store has a positive effect on footfall in an inner-city shopping area 

Hypothesis 2: An increasing distance from an anchor store has a negative effect on footfall. 

Sub-question 2 

To what extent does footfall influence rent and to what extent can footfall or rent be explained by theoretical 

approaches concerning location theories and macroscopic and microscopic characteristics? 

Hypotheses 

Hypothesis 3: A higher number of inhabitants increases the inner-city footfall 

Hypothesis 4: A higher number of average parking tariff decreases the inner-city footfall. 

Hypothesis 5: A higher number of stores has a positive effect on footfall. 

Hypothesis 6: The type of branch of a store influences footfall. 

Hypothesis 7: A lower market segment of products and prices has a positive effect on footfall. 

Hypothesis 8: Chain stores generate more footfall compared to independent retailers. 

Hypothesis 9: A large footfall has a positive effect on high rent. 

Hypothesis 10: A higher location quality has a positive effect on rent.   
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Figure 9 | Conceptual model to test hypotheses 3-9 

 
The financial impact of footfall on real estate value is in theory best measurable by revenue figures 

or consumer expenses. Unfortunately, those numbers are unobtainable in practice. An alternative dataset of 

NVM containing contract rents is used to measure the real estate value. Furthermore, datasets of Locatus 

and NVM were necessary to conduct both regression analyses and the path analysis. The data is described 

in section 3.1 of this chapter. First, this section elaborates on the limitations of the sample, followed by the 

used methods to test the hypotheses.  

3.1 Selection of cities  

The impact of an anchor store on footfall is measured with data of Bureau RMC. Firstly, the range 

of attractiveness is explored in terms of “presence of an anchor store” and “distance from an anchor store”. 

The impact of the presence of an anchor store on footfall is measured by both the closure and the opening 

of an anchor store. Therefore, the closure of V&D and the opening of the Hudson’s Bay is used. 

The majority of the V&D stores closed in March 2016, while the Hudson’s Bay opened stores in 

various former V&D buildings in September 2017. Because the Hudson’s Bay replaced the V&D, the 

impact on footfall due to the opening and closure is assumed to be comparable. This research is limited to 

the main shopping area of large or medium sized cities, due to the (often historical) comparable attraction 

of these areas, as explained in section 2.2.5. Also, the choice of cities partly depends on the availability of 

data. An overview of the number of counting points in the cities which are included in the portfolio of City 

Traffic is shown in Appendix I. For this investigation the cities with less than five counting points are 

excluded, due to the lack of footfall information. In conclusion, the requirements for the cities in this sample 

are: 

- A large- or medium-sized inner city, with at least 100.000 inhabitants; 

- former V&D store located in the main shopping area; 

- After closing, not rented to a department store until the opening of the Hudson’s Bay; 

- At least 5 counting points in the dataset of City Traffic, active from at least 2015. 
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Based on the requirements, the following cities are considered suitable for this research: Den Haag, 

Rotterdam, Leiden, Enschede, and Alkmaar for the closure of the V&D. Since the Hudson’s Bay is not 

settled in Alkmaar, this city excluded in the study for the opening of an anchor store. The changing effect 

on the rent and footfall is measured over a period of 1 year before closing/opening and 1 year after 

opening/closing of the respectively V&D and Hudson’s Bay. To measure footfall during this period, the 

dataset of City Traffic contains information for 2015 until 2018. 

Furthermore, in order to find empirical evidence, the same cities are investigated for the same 

period. The datasets of the NVM and Locatus embrace information about Den Haag, Rotterdam, Leiden, 

Enschede, and Alkmaar, from 2015 until 2018.  

3.2 Methods 

This section elaborates on the methods used to answer the main- and sub-questions with their 

corresponding hypotheses. Two different approaches are used to answer the first sub-question: “To what 

extent does an anchor store contribute to footfall in an inner-city main shopping area?”. First, the 

independent t-test is performed to provide statistical evidence for the changing footfall due to an anchor 

store. Furthermore, a heatmap-analysis is used to visualize the impact of anchor stores on footfall. The t-

test and the heatmap-analysis are elaborated in respectively section 3.2.1 and section 3.2.2.  

In order to acquire insight in the second sub-question: “To what extent does footfall influence the 

rent and to what extent can footfall be explained with location theories and spatial and non-spatial 

characteristics?” a multiple regression analysis is performed. Section 3.3. explains the technique and 

approach of the regression analyses. When conducting a multiple regression analysis, there are certain 

assumptions which must be taken into account. Section 3.2.4 elaborates on the assumptions of the multiple 

regression analysis.  Finally, the method used to investigate the type of relation between anchor stores, 

footfall and rent is discussed in section 3.2.5.  

3.2.1 Independent t-test 

The effect of the anchor store is measured to compare the footfall during the presence of an anchor 

store, to the footfall during the absence of an anchor store. Meaning, the following two different groups are 

compared to each other: 

1) The number of visitors in the inner-city main shopping area with the presence of an 

anchor store 

2) The number of visitors in the inner-city main shopping area with the absence of an 

anchor store 

The most common statistical analysis to compare two different groups is the t-test. It is assumed the sample 

of the groups are independent of each other because the individuals in an inner-city main shopping area are 

not the same in the two groups. Therefore, the independent t-test is conducted. The predictor variable 

(anchor store) in this research situation is a dichotomous group variable, meaning it has only two possible 
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values. The independent sample t-test was performed to assess whether the sample mean footfall differs 

significantly in an inner city when an anchor store is present or absent. Therefore, in situations an anchor 

store is present in an inner city, the group variable of an anchor store is 1, if absent the group variable is 0. 

The t test statistic value to test whether the means are different is calculated with the following formula 

(Warner, 2012): 

 

𝑡 =
𝑀1 − 𝑀2

√
𝑆𝑝

2

𝑛1
+

𝑆𝑝
2

𝑛2

 

 

M1 = mean group “absence anchor store” 
M2 = mean group “presence anchor store” 
𝑆𝑝

2
 = pooled variance between groups 

n1 = sample size group 1  
n1= sample size group 2 
 
The independent t-test compares between group differences (M1- M2) with within-group differences among 

scores. The hypothesis: “The presence of an anchor store increases the number of visitors” is tested with 

the following null hypothesis: 

H0:µ1 = µ2 

In this hypothesis, the assumption is: the mean number of inner-city visitors with the presence of an anchor 

store (µ1) is equal to the mean number of inner-city visitors with the absence of an anchor store. This 

hypothesis is tested for the footfall with the absence or presence of an anchor store for a period of 3, 6 and 

12 months. The number of visitors before V&D closed in 2016 is compared to the number of visitors after 

V&D closed, for different periods: 3, 6 and 12 months. Thus for the period of 3 months, the footfall between 

March 2015 till June 2015 is compared to the footfall between March 2016 till June 2016 and so on, as 

illustrated in Figure 10. 

 
 
 

 
Figure 10 | Compared periods independent t-tests V&D 

 
 

September 2015 March 2017June 2015 December 2015 June 2016 December 2016March 2016 September 2016March 2015

Closure V&D

Footfall in a period of 3 months before and after closure of the V&D

Footfall in a period of 6 months before and after closure of the V&D

Footfall in a period of 12 months before and after closure of the V&D
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The same method is used for the opening of the Hudson’s Bay. Due to the recent opening of the 

Hudson’s Bay, only the footfall for a period of 3 and 6 months are compared to each other, as shown in 

Figure 11. 

 

 
Figure 11 | Compared periods independent t-tests Hudson's Bay 

 
 

The main limitations of the independent t-test as described is that solely the effect of an anchor 

store is tested on footfall, where literature reveals multiple spatial characteristics of an inner-city influences 

footfall. Moreover, the relative effect of events within an inner-city and seasonal patterns (e.g., holidays in 

December) increase with a decreasing period of comparison. Furthermore, it is assumed the characteristics, 

such as parking facilities and inhabitants of the investigated inner-cities remained constant.  

3.2.2 Heatmap analysis  

Analysing the intensity of footfall transformation and location quality through the change of the 

composition of anchor stores in an inner-city is performed with a Geographic Information System (GIS). 

The Geographic Information Systems are ideal for analyzing and processing location data. Furthermore, it 

is possible to illustrate geographic developments in a GIS (Ampe et al., 2013). Information concerning 

footfall is included in the dataset of Locatus for the majority of outlets in the investigated inner-cities. 

Moreover, the location quality of those outlets is determined in the same dataset of Locatus for the years 

2010, 2015 and 2018. QGIS, one of the various GIS-systems, was used to conduct this analysis. QGIS is 

an open source GIS in which data can be viewed, edited and analyzed (QGIS, 2017).  

The coordinate information from all outlets are included in the dataset of Locatus. Hereby it is 

possible to import this dataset in the coordinate system of QGIS. Therefore, the information regarding the 

number of passers-by (footfall) for each outlet together with the location quality is entered in QGIS. A 

heatmap is derived with the ‘heatmap’ tool of QGIS, based on the number of passers-by of an outlet. In 

other words, the number of passers-by in front of an outlet determine the density of the heatmap. 

Furthermore, the outlets with an A1 location segmentation will be entered in the heatmaps. This illustrates 

the A1 segmentation in the investigated cities during 2010, 2015 and 2018. 

An index is derived based on the location quality information for each outlet of Locatus. This index 

provides insight in the distribution of the different classes (A1, A2, B1, B2, and C) for each of the 

investigated cities. To clarify the change of location quality do to an anchor store, the Primark and de 

Bijenkorf are also taken into account. The Primark is included in this analysis, because it is settled in 

September 2016 March 2018 September 2018December 2016 June 2017 December 2017 June 2018September 2017March 2017

Opening Hudson's Bay

Footfall in a period of 3 months before and after opening of the Hudson's Bay

Footfall in a period of 6 months before and after opening of the Hudson's Bay
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multiple of the investigated cities during 2014 to 2017 and former research revealed the impact of this 

international chain store on footfall (Van Tellingen & Romijn, 2014). In addition, the Bijenkorf, as 

described in section 2.1, is a traditional Dutch anchor store, and settled in Den Haag, Enschede and 

Rotterdam.  

3.2.3 Regression analyses 

The hedonic method in terms of quantitative analysis with single- or multiple regression analysis 

is used to gain insight into the impact of footfall on rent. This method is particularly suitable for detecting 

systematic relationships and uses the “least square deviation” to trace systematic links between an 

independent variable and the dependent variable (Buitelaar et al., 2016). The particular model for this study 

investigates if the independent variables ‘footfall’ has a significant effect on the dependent variable (rent 

per lettable square meter). To do so, the dependent variable in this analysis is transformed into the natural 

logarithm of rent. Comparable studies  (Bakker, 2011; Des Rosiers et al., 2005; Koot, 2007) reveal that 

converting the rent into its natural logarithm improves ‘fit’ of the model, due to among others, the statistical 

advantage that the relative deviation is minimized instead of the absolute deviation. Furthermore, it is 

required for the dependent variable (rent) to be normal deviated, in the domain from -infinity to + infinity. 

By converting the rent to the natural logarithm, this issue is set. In addition, the results of the coefficients 

of this model can be interpreted as percentages. The contract rent data is derived from NVM and merged 

with the footfall data of Locatus, as explained in section 3.3. 

𝐿𝑁(𝑌) = 𝐶 + 𝛽1(𝑋1)  

 
LN(Y) = Dependent variable, the natural logarithm of the rent per square meter 
C = The constant, the intersection with the Y-axis when the X-values equals 0 
X1 = Footfall, the number of visitors passing the outlet 
β1 = The regression coefficient of the factor ‘footfall’ 

 
A multiple regression analysis is used to gain insight in the impact of an anchor store on footfall. 

This model investigates the independent variables with a significant effect on the dependent variable 

(number of visitors). 

𝐿𝑁(𝑌) = 𝐶 +  𝛽0 + 𝛽1(𝑋1) + 𝛽2(𝑋2) +… + 𝛽𝑛(𝑋𝑛) + 𝜀𝑛  
 
LN(Y) = Dependent variable, the number of passers-by of a store on an average Saturday. 
C = The constant, the intersection with the Y-axis when all X-values equal 0 
X1- Xn = Macro- and micro-level attributes 
βn = The (partial) regression coefficient of factors X1 to Xn 

 
With this multiple regression analysis, the characteristics of a store, and partly the characteristics 

of a shopping area, on the number of visitors is explored. With a multiple regression analysis, different 

independent variables are influencing the dependent variable, the LN(Y). When calculating the regression 

coefficients for the independent variables, each independent variable is tested separately, while the other 
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variables retained constant (stepwise regression). The standardized regression coefficients are used to 

conduct insight in the “weight” of an independent variable on the dependent variable. This is used to 

determine the order in which the independent variables are implemented in the multiple regression analysis. 

An independent variable has one of three different levels of measurement: nominal, ordinal and continuous. 

It is required to convert ordinal and nominal data into dummy variable(s), before entered in the multiple 

regression analysis. The influence of a dummy variable on the dependent variable is always compared to 

the influence of the reference category of the dummy on the dependent variable. For ordinal data, the 

reference category is usually the ‘lowest’ category, except when the lowest category contains relatively 

insufficient data. Furthermore, in a multiple regression the multicollinearity, homoscedasticity and linearity 

of the independent variables should be considered (Hayes, 2017; Warner, 2012).  

3.2.4 Testing assumptions 

When conducting a multiple regression analysis, it is necessary to check for assumptions (Hayes, 

2017; Warner, 2012). Before the results are analyzed, the assumptions of normality, linearity, 

homoscedasticity and multicollinearity are checked  

 
Normality 

A multiple regression analysis assumes the data is normally distributed, in order to make valid 

inferences. This means the variables are symmetrically distributed around the median.  A histogram 

visualizes the normality of the data. Moreover, the Skewness and Kurtosis tests provide insight in the 

respectively symmetry of distribution and “tailedness” of the variables. If the values of the Skewness is in 

a range of -1.96 and +1.96 and the Kurtosis test is in a range of -3 and +3, it is assumed the variables are 

normal distributed (Warner, 2012). 

 
Linearity  

The assumption of linearity assumes the relationship between dependent variable y and 

independent variable x have a straight-line relationship. A P-P plot shows if the residuals are linear 

distributed (Warner, 2012). 

 
Homoscedasticity  

The homoscedasticity refers to equal variances of Y scores at each level of the X variable. A 

scatterplot shows if the residuals are equally distributed (Warner, 2012).  

 

Multicollinearity 

 When performing a multiple regression analysis, there is a risk of correlation between 

independent variables, the so-called multicollinearity. When independent variables have a strong 

correlation, the reliability in respect to predicting the dependent variables reduces. The variance inflation 

factor (VIF) is used to detect multicollinearity. The VIF is calculated as follow: 
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𝑉𝐼𝐹 =  
1

(1 − 𝑅2)
 

The R2  is the square of the correlation, hence the goodness-of-fit of a dependent variable on the 

independent variable. A VIF larger than 10 indicates multicollinearity (Alin, 2010; Neter, Wasserman, & 

Kutner, 1996).  

3.2.5 Path model 

The regression analyses test the relations between the variables in the conceptual model by means 

of two separate analyses. The complete model is tested with a path analysis. Path analysis is a method of 

decomposing structural relationships between variables in a structural equation model, in order to 

distinguish that part of the relationship considered to be the causal effect from that part which is irrelevant 

(Keane, 1994). Therefore, the relation between macro- and microscopic characteristics on footfall and 

footfall on rent is explored. This included the paths p31, p32 and p43 of the conceptual model as illustrated 

in Figure 12. 

 

 
Figure 12 | Conceptual model Path analysis 

 
 A second path analysis is conducted to test whether the relations between macro- and macroscopic 

characteristics on rent is direct or indirect: paths p41 and p42 are added. In both models, the macro- and 

microscopic characteristics, as explained in section 2.3.2 and section 2.3.3, are exogenous variables. An 

exogenous variable (independent variable) is one whose variation is assumed to be determined by causes 

outside the hypothesized model. Therefore, no attempt is made to explain the variability of an exogenous 

variable or its relations with other exogenous variables (Pedhazur, 1997). Footfall and rent are the 

endogenous variables. An endogenous variable is one whose variation is explained by exogenous or other 

endogenous variables (Pedhazur, 1997). The path coefficients for the exogenous variables (independent 

variables) on the endogenous variables (dependent variables) are calculated with a simple regression 

analysis for all paths. In a simple regression, β is equal to the path coefficients. An independent macro- or 

microscopic variable is excluded from the model when there is no significant relationship with a dependent 
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variable. In the second path analysis, a path with no significant relation between an independent variable 

and footfall or rent, will be removed from the model.  

3.3 Data 

The main datasets for this research are derived from City Traffic, Locatus and the Nederlandse 

Vereniging van Makelaars en Taxateurs (NVM). Research agency City Traffic contributed to this research 

with datasets regarding visitors of the investigated cities. City Traffic tracks the visitors of the most 

important shopping areas in the Netherlands and Belgium since 2010. Therefore, their dataset contains daily 

information about the number of visitors on counting points. Besides solely counting, the technique of City 

Traffic also measures the number of unique visitors.  

Research agency Locatus collects a variety of information concerning stores and consumer-oriented 

service companies. The dataset of Locatus embraces information of all the stores in the investigated city, 

including: tenant mix, store format, population numbers, vacancy, visitors at store level, a risk profile of 

the stores and the exact location through coordinates. The content of those variables is elaborated in section 

3.3.3. 

The NVM provided data about the contract rents of the mutated stores of the researched cities. This 

includes the lettable area of the objects, hence the rent per square meter has been obtained. This data is used 

to measure the financial added value of an anchor store.  The raw datasets from Locatus and NVM are not 

publicly available and are released for this investigation under the condition of a confidentiality agreement. 

To perform an empirical analysis based on single- or multiple regression analysis, it is convenient 

to merge all characteristics (variables) of a store in one dataset. Therefore, the datasets from Locatus and 

NVM are combined in Excel whereby the data concerning rent prices is added to the comprehensive dataset 

of Locatus. Furthermore, QGIS is used to analyze and add data to the combined dataset, as explained in the 

next section. The content of the data used for the statistical analyses is elaborated in section 3.3.2 for the 

independent t-test and in section 3.3.3 for the regression- and path analysis.  

3.3.1 QGIS 

QGIS is used to perform a heatmap-analysis. Furthermore, a Geographic Information System (GIS) 

is used to import data concerning anchor stores in the dataset of Locatus and City Traffic. For this study 

QGIS is solely used to visualize datasets and adding the variable distance from an anchor store. Coordinates 

of the stores in the dataset of Locatus and of the counting points of City Traffic are necessary to import the 

data in QGIS.  

Due to the coordinate system of QGIS it is possible to measure the distance between points. To 

determine the distance between points in QGIS, it is necessary to convert all data to the same time zone 

(UTM Zone 31). Subsequently, the straight-line distance between anchor stores and other stores, and anchor 

stores and counting points, is derived with the “distance matrix” tool of QGIS. Thereafter, the distance 

matrix was added to the attribute matrix of the datasets in QGIS.  
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3.3.1.1 Distance 

Although the straight-line distance indicates the distance between the anchor store and other stores, 

it is not equal to the walking distance. The walking distance can be determined with QGIS for one distance 

at a time. Since the dataset consists of over 8.000 stores, is it not convenient to use this method. Therefore, 

a different approach was used in order to correct the straight-line distance to walking distance. Buffer zones 

with a radius of 100, 200, 300 and 500 meters were created in QGIS around the building of the V&D, for 

each city. The buffer zones around the V&D for Rotterdam is shown in Figure 13.  

 
Figure 13 | Buffer zones  around the former V&D building in Rotterdam 

 
The buffer zones around the V&D building for Leiden, Den Haag, Alkmaar and Enschede can be found in 

Appendix II.  The dots within the buffer zones are the outlets in the city, derived from the dataset of Locatus.  

The straight-line distance from a store is derived for each zone in QGIS and compared to the walking 

distance from the same store to the V&D in Google Maps.  

A total of thirty stores are compared in QGIS and Google Maps for each city, whereof 10 in the 

500- and 300-meter zones, and 5 in the 200- and 100-meter zones, due to the relatively lower spreading of 

the stores. An example of the distance comparison is given in Appendix II. The different values are used to 

calculate an index for the different buffer zones. The difference between the straight-line distance and 

walking distance is marginal. The main reasons are that QGIS measures from the middle of each building, 

and not from door to door. Hereby a marge is already included in the straight-line distance between building. 
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Moreover, the V&D/Hudson’s Bay in Rotterdam, Den Haag and Leiden access the shopping areas with 

multiple entrances, on the front- and backside of the building. Furthermore, the V&D in Alkmaar is located 

in the periphery and accessible via a market square. Hence the straight-line distance is applicable. Therefore, 

it is assumed the difference between the straight-line distance and the walking distance is negligible.   

3.3.2 Data description independent t-test 

 The dataset of City Traffic includes counting points in Alkmaar, Leiden, Enschede, Den Haag and 

Rotterdam. To count the number of passers-by in front of a store, WIFI signals of the (smart)phones of 

passersby are used. Different from similar companies, City Traffic counts continuously instead of randomly 

during a timeframe by hand which is then extrapolated to a year. Therefore, the data derived from the 

counting points of City Traffic is more reliable. In addition, City Traffic is able to check whether a person 

was counted before, allowing to determine unique passers-by, due to the WIFI counting points. Thus, an 

inner-city visitor is counted maximum once a day per counting point, to prevent a passers-by is included 

several times when walking multiple times past a counting point. The counting points for each city are 

illustrated in Appendix III. To compare the counting points and footfall for different cities, the distance of 

the counting points to the V&D/Hudson’s Bay building are clustered in ranges of: 0-100 meters, 100-200 

meters, 200-300 meters 300-400 and 400-500 meters. In addition, the total number of inner-city visitors for 

each city is derived from the dataset of City Traffic, to measure the difference in footfall for every city. As 

described in section 3.2.1, the change of footfall with the absence or presence of an anchor store in the 

investigated cities is tested for a period of 3, 6 and 12 months for the V&D and 3 and 6 months for the 

Hudson’s Bay.  

3.3.3 Data description Regression and Path Analyses 

To conduct the regression and path analyses, separate data files are used. This section first reveals 

an overview and description of the date included in the different methods. A combined dataset of NVM and 

Locatus is used to conduct the simple regression analysis. In the simple regression model, Ln(Rent) and 

Footfall are the dependent and independent variable (Table 4).  

 
Table 4 | Variables in the simple regression model 

 
 
 
 
 

 

  

 
 

  N Minimum Maximum Mean Std. Deviation 

Dependent variable           
Rent 335 33.15 763.64 240.9023 117.56039 

LN_Rent 335 3.50 6.64 5.3730 .47971 

Independent variable           

Footfall 335 500.00 35000.00 9779.1045 6838.25947 

Valid N (listwise) 335         
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LN_Footfall is the dependent variable in the multiple regression analysis. The independent 

variables for the second regression analysis are visible in Table 5. The dataset of Locatus is used for this 

regression analysis. The datasets for both regression analysis are merged to conduct the path analysis. 

Moreover, variables concerning the lettable floor space and location segmentation are added to the path 

analysis, as explained in section 3.2.5.   

 
Table 5 Variables in the multiple regression model 

  
  N Minimum Maximum Mean Std. Deviation 

Dependent Variable            

Footfall 7250 400.00 58200.00 15218.8276 10748.09456 

LN_Footfall 7250 5.99 10.97 9.3467 .81716 

Independent Variables           

Inhabitants 7250 87830.00 572805.00 329446.1255 209703.68184 

Inhabitants_02_KM 7250 38989.00 145506.00 86516.7960 28466.75318 

Inhabitants_05_KM 7250 117286.00 486842.00 285173.9852 135367.28899 

Inhabitants_10_KM 7250 239356.00 920747.00 561637.8263 272644.97805 

Outlets Main shopping area 7250 675.00 1964.00 1470.0657 444.74479 

            

Parking Fee (average per hour) 7250 1.80 3.80 2.7299 .80929 

Discount Segment  - Dummy 7250 0.00 1.00 .0657 .24770 

Low Segment          - Dummy 7250 0.00 1.00 .1161 .32041 

Medium segment    - Dummy 7250 0.00 1.00 .4603 .49845 

High segment          - Dummy 7250 0.00 1.00 .3312 .47067 

Exclusive segment   - Dummy 7250 0.00 1.00 .0657 .24770 

Fashion & Luxury - Dummy 7250 0.00 1.00 .5712 .49494 

Daily                       - Dummy 7250 0.00 1.00 .1348 .34149 

Recreation            - Dummy 7250 0.00 1.00 .0810 .27280 

In/Around House  - Dummy 7250 0.00 1.00 .1018 .30240 

Retail Other          - Dummy 7250 0.00 1.00 .0335 .18000 

Services                - Dummy 7250 0.00 1.00 .0778 .26786 

            

Retail chain            - Dummy 7250 0.00 1.00 .4724 .49927 

Independent store  - Dummy 7250 0.00 1.00 .4724 .49927 

            

Percentage_V&D 7250 0.00 8.28 3.5344 3.63110 

Percentage_Bijenkorf 7250 0.00 7.82 3.9993 3.88226 

Percentage_HB 7250 0.00 7.79 1.3726 2.77138 

            

Distance_V&D/HB 7250 .55 983.88 315.8637 183.37160 

Distance_Bijenkorf 7250 0.00 1104.86 178.1454 235.19910 

            

INDEX_V&D 7250 0.000 15.070 .03220 .387240 

INDEX_BK 7250 0.000 10.700 .02933 .356528 

INDEX_HB 7250 0.000 1.448 .00616 .023969 

            

RRI 7250 67.00 142.00 103.9059 13.60271 

Valid N (listwise) 7250         
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The combined dataset of NVM and Locatus is used for path analyses. The data used for the path 

analyses is shown in Table 6. The varialbes regarding location quality and lettable floor space and only 

included in the second path analsis. Because not all macro-and micro characteristics are availabe in the 

dataset of Locatus, the sample size of the combined dataset for path analysis is N=272.  

 
Table 6 | Variables path analysis 

  N Minimum Maximum Mean Std. Deviation 

Independent Variables           

LN_Rent 272 3.53 6.65 5.4387 .47255 

LN_Footfall 272 6.21 10.46 8.9489 .74115 

Macroscopic variables           

Inhabitants_10_Km 272 239356.00 916238.00 447389.7022 227590.09682 

Outlets 272 675.00 1964.00 1339.4412 471.96563 

Parking_Tarrif 272 1.80 3.80 2.5982 .84778 

Microscopic variables           

Discount Segment  - Dummy 272 0.00 1.00 .0184 .13458 

Low Segment          - Dummy 272 0.00 1.00 .1912 .39395 

Medium segment    - Dummy 272 0.00 1.00 .4191 .49432 

High segment          - Dummy 272 0.00 1.00 .2868 .45308 

Exclusive segment   - Dummy 272 0.00 1.00 .0184 .13458 

      

Retail chain            - Dummy 272 0.00 1.00 .1213 .32710 

Independent store  - Dummy 272 0.00 1.00 .8787 .32710 

Daily                       - Dummy 272 0.00 1.00 .1029 .30444 

Recreation            - Dummy 272 0.00 1.00 .0515 .22136 

In/Around House  - Dummy 272 0.00 1.00 .1360 .34345 

Retail Other          - Dummy 272 0.00 1.00 .1287 .33546 

Services                - Dummy 272 0.00 1.00 .0588 .23573 

Fashion & Luxury - Dummy 272 0.00 1.00 .5221 .50043 

      
INDEX_HB 272 0.000 .062 .00313 .008679 

INDEX_BK 272 0.000 .063 .00552 .009519 

INDEX_VD 272 0.000 .184 .01697 .026948 

Variables excluded from model 1, and 
included in model 2 

     

WVO 272 10.00 5555.00 140.8897 354.86504 

LN_WVO 272 2.30 8.62 4.5004 .76461 

A1 Location quailty - Dummy 272 0.00 1.00 .4154 .49371 

A2 Location quality - Dummy 272 0.00 1.00 .2868 .45308 

B1 Location quality - Dummy 272 0.00 1.00 .2132 .41035 

B2 Location quality - Dummy 272 0.00 1.00 .0699 .25537 

C1 Location quality - Dummy 272 0.00 1.00 .0147 .12059 

RRI 272 75.00 144.00 122.5772 14.76387 

Valid N (listwise) 272         
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Rent 
The rent per square meter is derived from NVM and based on the contract rent and cadastral area 

of the tenanted object. The contract rent contains the annual rent excluding the service fee, VAT and rental 

concessions, with a duration of 5 years. To gain a respectable amount of rent data (the N for rent), the 

contract rents from the period March 2014 until March 2018 are included in this study. The dataset of the 

NVM contains in total 540 unique contract rents, for Leiden, Den Haag, Rotterdam, Alkmaar and Enschede. 

Therefore, the rent for the unique lease contracts closed in 2014, 2015, 2016 and 2017 are multiplied by 

inflation (1,5 %) for respectively 4, 3, 2 and 1 year in order to determine the current rent in 2018. As 

described in section 3.3, the NVM dataset was merged with the Locatus dataset. Because the NVM dataset 

also contained contract rents from outside the main shopping area (as specified by Locatus), a total of 335 

transactions are useful for the simple regression analysis, and 272 for the path analysis.    

 
Footfall 

Locatus physically counts twice a year the number of passers-by in front of a store of shopping 

areas in the Netherlands, on an average Saturday. Transaction numbers of anchors are linked to their 

counting in order to validate their data. The number of passers-by are available in the dataset of Locatus on 

store level.  

 
Inhabitants 

The number of inhabitants of the municipality of the investigated cities and the number of 

inhabitants within a circle of two, five and ten kilometers of an individual store.  

 
Outlets  

All the selling points within the main shopping area of a city, derived from Locatus. Excluded from 

selling points are: ATM, offices, houses, restaurants, cafes, and constructions for public transport.  

 
Average parking tariff per hour 

Locatus has data regarding the parking garages in Dutch inner-cities. Besides the number of parking 

facilities within the parking garages, the average fee per hour is tracked. The average parking tariff for the 

first hour is added to the dataset.  

 
Branching and market segment 

Locatus structures stores in a hierarchical branch coding with 7 levels. The branch code is converted 

to dummy variables in order to perform the multiple regression analysis. The reference category is “Fashion 

& Luxury” which are merely clothing and jewelry stores. The other branches are shown in Table 7. 
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Table 7 | Branch mix 

Branch Content of branch Dummy variable 

Daily Foodstuffs, personal care D_Daily 

Recreation Sports, media and hobby  D_Recreation 

In/around house DIY (Do-it-Yourself) stores, white goods, living  D_In\around_House 

Services Rentals, Crafts and financial institutes D_Services 

Retail Other Other retail stores, such as: books, souvenirs and erotica D_Retail_Other 

 
 

 The distribution of the branch mix and segmentation are visualized in Figure 14. There are five 

different classes derived from the data of Locatus; Exclusive, High, Medium, Low and Exclusive. 

  

 
Figure 14 | Distribution 'market segment ‘and 'branch mix' 

 
Retail chain or independent store  

A store formula with seven or more outlets in the Netherlands is considered a chain store in the 

dataset of Locatus. The data is converted into dummy variables, with independent retailers (formulas with 

less than seven stores) as the reference category.  

 
Vacancy 

Locatus observes the vacancy of every outlet in each main shopping center each year. In this 

dataset, vacancy is a dummy, with the reference variable occupied.  

 
Percentage _V&D 

The percentage of the V&D in an inner-city shopping area is calculated as follows:   

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑉&𝐷 =
𝑇𝑜𝑡𝑎𝑙 𝑙𝑒𝑡𝑡𝑎𝑏𝑙𝑒 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡ℎ𝑒 𝑉&𝐷 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔

𝑇𝑜𝑡𝑎𝑙 𝑙𝑒𝑡𝑡𝑎𝑏𝑙𝑒 𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑠𝑡𝑜𝑟𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑛𝑒𝑟 𝑐𝑖𝑡𝑦
 

 
The total m2 of the V&D building contains the lettable square meters, measured by Locatus. This 

number is divided by the total lettable floor area sum of outlets in the inner city.  
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Percentage _Hudson’s Bay 

The percentage of the Hudson’s Bay in an inner-city shopping area is calculated with the same 

formula as the variable Percentage_V&D.  

 
Percentage _Bijenkorf 

The percentage of the Bijenkorf in an inner-city shopping area is calculated with the same formula 

as percentage_V&D. When there is no Bijenkorf present in an inner-city shopping area of the sample, this 

percentage is zero.  

 
Distance_V&D/HB 

The distance between each outlet in meters and the V&D, calculated as mentioned before in section 

3.3.1.1 Because the Hudson’s Bay replaced the V&D, the distance between an outlet and the Hudson’s Bay 

is the same as the distance between the V&D and an outlet.  

 
Distance_Bijenkorf 

The distance between each outlet in meters and the Bijenkorf, calculated as mentioned before in 

section 3.3.1.1 

 
Index_Anchor 

The index of the anchor stores in an inner-city shopping area of the sample is calculated to measure 

the impact of the V&D and/or Bijenkorf on footfall. This index is calculated on store level with the 

following formula: 

𝐼𝑛𝑑𝑒𝑥 𝑎𝑛𝑐ℎ𝑜𝑟 =  
𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒_𝐴𝑛𝑐ℎ𝑜𝑟

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝐴𝑛𝑐ℎ𝑜𝑟
 

Hereby, the gravity effect of an anchor store on the number of passers-by in front of every store in 

an inner city is determined. When an anchor store is not present in a city the contribution to the index of 

that anchor is zero.  

 
RRI 

The RRI is the Retail Risk Index developed by Locatus. The RRI determines the risk profile of a 

stores based on four indexes: the property, the branch, the market and location. The RRI reduces uncertainty 

about the future of shopping areas and reveals the investment opportunities. Because Locatus build this 

formula based on a substantial database, it is considered as a reliable characteristic in this study. A higher 

RRI means a higher risk, hence it is expected if the RRI increases, the rent decreases.  
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As mentioned before, the variables concerning location quality and lettable floor area are included 

in the second model of the path analysis, to test those variables on rent.  

Location Quality  
The location quality in terms of A1, A2, B1, B2 and C segments, according to Bolt (2003), is 

implemented in the dataset of Locatus. Based on the number of visitors, the location quality of a store is 

determined. The segmentation of an outlet is every year adjusted to the number of visitors. Because Locatus 

determines the segmentation based on the number of visitors there is a high correlation between visitors 

and segmentation. Therefore, the Locatus segmentation is excluded in this study.   

The real estate agents of the NVM use the same segmentation to determine the location quality. In 

contrast to Locatus, the NVM real estate agents do not calculate the location quality but use their expertise. 

Conspicuous, since the turnover potential of a store partly depends on the number of visitors, hence the 

location quality. By leaving out the calculation, the NVM brokers do not substantiate the location quality 

with the number of visitors. Therefore, it is interesting for this study to investigate the relation between the 

number of visitors and the rent on the NVM segmentation. The segmentation is transformed in a dummy-

variable for the multiple regression analysis. The C location is the reference category. 

The dataset of NVM contains 493 unique transactions, of which the location quality of 418 stores 

is defined. Locatus defined the location quality for the same stores. The diagrams in Figure 15 show the 

location quality deviation according to respectively NVM and Locatus. Notable is the classification of 

NVM contains significant more stores in the A1 and A2 category in contrast to Locatus.  

 

 
Figure 15 | Location quality segmentation in the datasets of Locatus and the NVM 

 
Lettable floor area 

All covered and for the consumer accessible spaces in a store, expressed in square meters. This also 

included the space behind the counter and the shop window, but not the staff room and stockroom. This 

variable is only used for model 2 of the path analysis.  
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3.4 Conclusion Research Methodology  

The research question is divided in two sub-questions in order to perform statistical analyses. 

Firstly, the sub-question: "To what extent contributes an anchor store to footfall in an inner-city main 

shopping area” is tested with an independent t-test.  The independent t-test provides insight on the influence 

of the closure of the V&D and the opening of the Hudson’s Bay on the total number of passers-by in a city. 

Furthermore, the range of attractiveness on footfall of the V&D and Hudson’s Bay are examined with the 

independent t-test. The second sub-question: "To what extent does footfall influence the rent and to what 

extent can footfall be explained with macroscopic and microscopic characteristics of a shopping area and 

store” is tested with two multiple regression analyses. In the first model the LN_Rent/m2 is the dependent 

variable and footfall is the independent variable, to test the influence of footfall on rent. LN_Footfall is the 

dependent variable in the second model. The independent variables are conducted from the literature study 

to measure to what extent (non)spatial characteristics can predict footfall. Corresponding hypotheses have 

been defined.  

The datasets for this research are provided by Bureau RMC, Locatus and the NVM. The dataset of 

Bureau RMC contains data of inner-city visitors and is used for the independent t-tests. The datasets of 

Locatus contains information of the building, store characteristics, and footfall; the dataset of the NVM 

contains contract-rent data. The dataset of Locatus and NVM are merged together, and analyzed with QGIS 

in order to conduct the multiple regression analyses.  
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4 Results 

The results of the empirical analyses and the heatmap analyses, as described in the methods section 

3.2, are presented in this chapter. First the sub-question: “how does the presence of an anchor store affect 

the footfall of the main shopping areas of inner-cities” is answered using the independent t-test and the 

heatmap analysis. Furthermore, the results of the multiple regression analyses to test the hypotheses 

regarding the second sub-question: “To what extent does footfall influence rent and to what extent can 

theoretical approaches explain this relation regarding location theories and macroscopic and microscopic 

characteristics?” are discussed.  

4.1 Results T-test 

The attractiveness of anchor stores on passengers is calculated with an independent t-test. First, the 

closure of the V&D on passengers is investigated for a timeframe of three, six and twelve months, followed 

by the t-test of the opening of the Hudson’s Bay for a period of three and six months. As described in section 

x, the hypothesis: “The presence of an anchor store increases the number of visitors” is tested for every 

period with the following null hypothesis:  H0:µ1 = µ2  

For this independent t-test, a significant level of 95% is assumed. Due to the availability of data, 

the cities in the sample regarding the closing of the V&D are Alkmaar, Den Haag, and Leiden. Rotterdam 

is excluded from this sample, because the data of City Traffic starts on the first of January 2016 (2 months 

before the V&D closed).  

The trends as discussed in section 2.2.6 are taken into account when analyzing the results of the 

independent t-test. The National Shopping Index (NSI) of City Traffic, Figure 16, provides insight in the 

development of footfall on average in Dutch inner-cities. 

 

 
Figure 16 | National Shopping Index (NSI) one year before the V&D closed (2015) and the year when the V&D closed (2016)  
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The index of this curve is based on footfall data from 2012 until the present. The first of January 

2012 is the control footfall. Meaning the amount of footfall on the first of January 2012 has index=100. The 

index of the weeks after that is set against this control variable. Because the V&D closed in March 2016, 

the national development of footfall in 2015 and 2016 is considered. Notable is after the V&D closed in 

week 9 in 2016, the NFI reveals an increase of footfall, compared to one year earlier. The increase of 

consumer trust and household purchase power partly explains this trend, as explained in the macroeconomic 

developments section 2.2.6.2.  

4.1.1 Results Closure V&D 

Period of 3 months: The main findings of the t-test for three months are shown in Table 8. The 

complete results of the independent t-test are available in Appendix V. In this t-test, March, April, and June 

in 2015 are compared to the March, April and June in 2016. As described before, two groups (1=before 

closure V&D; 0=after closure of V&D) are compared for every range or city. Furthermore, the ranges of 

all cities the data is available for are combined, to measure the overall effect as shown in the ‘All Cities’ 

column of Table 8. This reveals there was a significant increase of visitors after the V&D closed in the 

range 100 till 200 from the former V&D building. Notable, since it was expected that the closure of a V&D 

attracts less visitors to the area the V&D was located instead of more. Furthermore, there is a significant 

increase of inner-city visitors in the ranges 100 till 300 meter in Den Haag and 0-100 meter in Leiden.   

 

Table 8 | Results independent t-test 3 months, V&D (++. - - =99% significant; +.- =95% significant) 

 

 
 
 
 
 
 

Period of 6 months: The main findings of the t-test for six months are shown in Table 9. The 

complete results of the independent t-test are available in Appendix V. When looking at the results of the 

independent t-test for 6 months, the total number of visitors in Den Haag increased significantly after the 

closure of the V&D. Notable is the number of visitors within 100-200 meters and 400-500 meters from the 

V&D significant increased after the V&D closed. Meaning there are significantly more visitors within 100-

200 and 400-500 meters of the V&D, and there is a transformation of location quality after the closure of 

the V&D.  

In Leiden, the number of visitors increased in a range until 100 meters from the V&D. Notably, for 

all cities the number of visitors in the 6 months with the presence of the V&D compared to the 6 months 

with the absence of the V&D increased significantly for the ranges 0-200 meter and 400-500 meters from 

the V&D. This is inconsistent with research from Locatus, which reveals the direct surrounding of the V&D 

attracts fewer visitors (Slob, 2016). Research of ABN-AMRO regarding the number of footfall after the 

Range Alkmaar Den Haag Enschede Leiden Rotterdam All Cities 

0-100 
  

Na + Na 
 

100-200 
 

++ Na 
 

Na + 

200-300 
 

+ Na 
 

Na 
 

300-400 
  

Na 
 

Na 
 

400-500 
  

Na 
 

Na 
 

Total  
  

Na 
 

Na 
 



 

 

 

 

62 

 

 

V&D closed clarified there was an increase of footfall at thirteen former V&D locations (ABN-AMRO, 

2016).  

 

Table 9 | Results independent t-test 6 months, V&D (++. - - =99% significant; +.- =95% significant) 

 
Period of 12 months: The main findings of the t-test for 12 months are shown in Table 10. The 

complete results of the independent t-test are available in Appendix V.  The period of 12 months shows the 

most reliable results compared with the t-test for 3 and 6 months because the footfall for a larger sample 

are compared to each other. Monthly trends, for example, the number of visitors inner-cities visitors is the 

relatively the most in December (City Traffic, 2016), are eliminated when comparing 12 months. Notable 

is the number of inner-city visitors increased in Den Haag and Alkmaar after the V&D closed. Therefore, 

it is plausible the Primark effect decreased after 6 months. Similar with the comparison of the 6 months 

period, the number of passengers increased significantly for the range 400-500 meters, when comparing the 

counting points for Alkmaar, Den Haag, Leiden and Enschede. Furthermore, it can be stated the inner-city 

visitors are more equally divided between different ranges when looking at the difference of mean visitors 

between ranges before- and after the V&D closed.  

 
Table 10 | Results independent t-test 12 months, V&D (++. - - =99% significant; +.- =95% significant) 

 

4.1.2 Results opening Hudson’s Bay 

Period of 3 months: The main findings of the t-test for 3 months are shown in Table 11. The 

complete results of the independent t-test are available in Appendix VI. The counting points in Enschede 

and Rotterdam are not available for all the ranges. The location of the former V&D building in Enschede 

is at the edge of the inner-city. Therefore, not all counting points are available for all ranges. Furthermore, 

in Rotterdam the counting points in 0-100 meter and 200-300 meter is unavailable in the data of City Traffic. 

Therefore, not all ranges of Enschede and of Rotterdam are available.  
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The independent t-test reveals a significant increase in visitors in a range until 300 meters from the 

Hudson’s Bay. The largest difference in number of visitors is in Den Haag. 

 
Table 11 | Results independent t-test 3 months, Hudson's Bay (++. - - =99% significant; +.- =95% significant) 

 

Period of 6 months: The main findings of the t-test for 6 months are shown in Table 12. The 

complete results of the independent t-test are available in Appendix VI. Over a period of 6 months, the 

same trends as in the comparison between three months before- and after opening seems to continue. The 

range of 0-200 meters increased significantly. Furthermore, there was an increase of inner-city visitors in 

Leiden for the ranges 0-100 meters and 200-300 meters. In Rotterdam, the effects appear to be no longer 

significant, just as the overall effect for all cities.  

 
Table 12 | Results independent t-test 6 months, Hudson's Bay (++. - - =99% significant; +.- =95% significant) 

 

4.2 Conclusion results T-test 

Hypotheses 1 and 2 were tested, based on the independent t-test. For both hypotheses, the 

comparison in footfall for a period of 12 months before- and after the V&D closed, and 6 months before 

and after the opening of the Hudson’s Bay, provides the most accurate insights. Table 13 shows an overview 

of the change of footfall in every city.  
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Table 13 | Overview results independent t-test (++. - - =99% significant; +.- =95% significant) 
Hudson's Bay V&D 

City Range Period Period   
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The first hypothesis: “The presence of an anchor store has a positive effect on footfall in an inner-

city shopping area” is invalidated with the t-tests. Overall, the number of visitors in the inner-cities 

increased in the period after the V&D closed, compared to the period before the V&D closed. In addition, 

the total number of visitors solely increased significantly for the inner-city of Den Haag after the V&D 

closed. Hence, the effect of the V&D on the total number of visitors within an inner-city main shopping is 

not significant, at least for the cities investigated in this study. Furthermore, the total number of inner-city 

visitors after the Hudson’s Bay opened store only increased significantly in Den Haag. Although this 

corresponds with the National Footfall Index (section 4.1., Figure 16), the influence of an anchor store in 

an inner-city main shopping area on the number of footfall seems to be minimal. 

According to the second hypothesis: “The distance from an anchor store has a negative effect on 

footfall”, it is expected that in the 0-100m and 100-200m distance ranges the number of visitors decreases 

after the V&D closed. However, the opposite is observed for all cities together after 3 and 6 months V&D 

closed. This does not confirm the second hypothesis. After 12 months, a significant increase in number of 

visitors in the 400-500m range can be observed. This could be interpreted as a partial confirmation of the 

hypothesis, although strictly speaking, the hypothesis must be rejected. Den Haag shows the most 

significant change of footfall when comparing the footfall 12 months before and 12 months after the V&D 

closed. Hereby it can be concluded that the number of passers-by in front of a store changed significantly 

for every range from the V&D, except for outlets within 100 meters.  

Considering the effects of Hudson’s Bay, positive effects can be observed in the distance ranges 

just around this anchor store. The number of visitors in front of a store changed significantly with the 

presence of the Hudson’s Bay in Den Haag and Leiden when comparing the footfall in 6 months before 

(September 2016 until February 2017) and 6 months after (September 2017 until February 2018) the 

Hudson’s Bay opened. Therefore, the independent t-test reveals some significant relation between the 

distance from an anchor store and the number of passers-by in front of a store. This is as expected. However, 

in Den Haag, footfall seemed to increase in the entire city after Hudson’s Bay opened. 

Altogether, it can be concluded that the effects of one department store disappearing and another 

department store appearing in inner-city shopping areas are only partially in line with expectations. 

Apparently, footfall seems to be affected by other events or developments as well, see also (Des Rosiers et 

al., 2005; Mejia & Benjamin, 2002). In addition, due to the limited number of cities investigated in this 

study, the results should be interpreted with caution.  
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4.3 Heatmap analysis 

The results of the independent t-tests indicate that the impact on the total number of inner-city 

visitors due to the closure of the V&D and the opening of the Hudson’s Bay is limited. However, there are 

some significant changes in the number of visitors for different areas within an inner-city after the V&D 

was closed and the Hudson’s Bay was opened. This section provides more insight into the change of 

location quality and relatively most visited areas in an inner-city when the V&D closed, and the Hudson’s 

Bay opened. As mentioned in section 3.2.2, this analysis is conducted with QGIS, based on the number of 

passers-by and location quality of an outlet, derived from the dataset of Locatus. Locatus counts the number 

of visitors, by hand, twice a year on an average Saturday on 24 locations in a shopping area. The counted 

number of visitors are validated with transaction data of large anchor stores. The Hudson’s Bay is included 

in the dataset of Locatus. Therefore, when measuring the influence of the Hudson’s Bay on the number of 

passers-by, the dataset of 2017 is considered reliable.  

The location quality of is available for every outlet, calculated with the number of passers-by in 

front of a store, according to the theory of Bolt (2003):  

 
  
 
 
 
 

 

 
 

The heatmpas compare the average footfall and location quality in 2010 with the same variables in 

2015 and 2017. To gain a realistic image of the contribution of the presence of anchor stores on footfall, 

the (changing) composition of anchor stores in the investigated inner-cities is taken into account. As 

explained in section 3.2.2, besides the Hudson’s Bay and V&D, also the Bijenkorf is taken into account. 

Moreover, research reveals the strong influence of the Primark on footfall (Van Tellingen & Romijn, 2014). 

Therefore, the Primark is included in this analysis.  

The composition of anchor stores remained the same in every city except for Enschede, because 

the Primark settled in Enschede in 2014. The relatively largest change of the composition of anchor stores 

in inner-cities was between 2015 and 2017. During this period the V&D closed and was replaced by the 

Hudson’s Bay in Den Haag, Rotterdam, and Enschede. Furthermore, the Primark opened in the period 

between 2015 and 2017 in Alkmaar, Den Haag, and Rotterdam.   

The ‘pressure points’, which are locations with the relatively most footfall, are illustrated for all 

three periods of the investigated cities, with Heatmaps. Furthermore, the outlets with A1 location quality 

are presented in the heatmaps and compared for the different time lots. An index is calculated to gain insight 

Location Quality % of most visited area 

A1-Location 75-100% 

A2-Location 50-75% 

B1-Location 25-50% 

B2-Location 10-25% 

C-Location 5-10% 
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into the difference of the location quality between different time lots. In this index, the number of outlets 

with different segmentations is divided by the total number of outlets: 

 

𝐼𝑛𝑑𝑒𝑥𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 =
𝑂𝑢𝑡𝑙𝑒𝑡𝑠𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝑞𝑢𝑎𝑙𝑖𝑡𝑦

𝑂𝑢𝑡𝑙𝑒𝑡𝑠𝑇𝑜𝑡𝑎𝑙

 

 
Index location quality  = Index of stores with an A1, A2, B1, B2 or C- location quality in an inner-city  
Outletslocation quality = Total number of outlets in an inner-city with the specified quality 
Outletstotal = Total number of outlets in an inner-city shopping area 

 

The index is calculated for the years 2010, 2015 and 2017. Therefore, this index is the average 

location quality in a certain year. The variation between the indexes for different periods indicates the 

transformation in percentages. 

4.3.1 Rotterdam 

The difference between the composition of anchor stores in Rotterdam between 2015 and 2017 is 

the replacement of the V&D by the Hudson’s Bay. The indexes in Table 14 reveal the distribution of the 

location quality of outlets in 2010, 2015 and 2017. The difference between the indexes indicates the change 

of the location quality of outlets, in percentages. Notable is the relatively small changes of the A1 index 

when comparing 2010 with 2015. When comparing 2015 with 2017, the A1 segmentation decreased over 

50 percent. Meaning, the highest ‘pressure points’ in Rotterdam decreased and centralized more around the 

Bijenkorf and Hudson’s Bay. This indicates the attractiveness on inner-city visitors of the Hudson’s Bay is 

relatively stronger compared to the V&D. In addition, the B1 location quality index increased with 

approximately 10 percent. The changes of the indexes in the segmentation reveal the transformation of the 

location quality. 

 The number of outlets with A1 locations quality in 2015 and 2017 are visible in Figure 17 (the 

green dots). The relative intensity of footfall is visualized with the brown color. The darker the brown color, 

the denser the footfall. When comparing the difference of the intensity of footfall between 2015 and 2017, 

it can be concluded that the area around the Bijenkorf is visited more often after the Hudson’s Bay replaced 

the V&D.   

  

Table 14 | Location Quality Index; 2010, 2015 and 2017, Rotterdam 

 

 
 
 

City Year Index A1 Index A2 Index B1 Index B2 Index C 

Rotterdam 2010 0.185 0.216 0.156 0.385 0.059 

Rotterdam 2015 0.166 0.159 0.281 0.305 0.089 

Rotterdam 2017 0.079 0.205 0.384 0.290 0.042 
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Figure 17 | Heatmaps Rotterdam, 2015 (left); 2017 (right) 

4.3.2 Den Haag 

The differences between the composition of anchor stores in Den Haag between 2015 and 2017 is 

the replacement of the V&D by the Hudson’s Bay, as illustrated in Figure 18. The ‘pressure points’ around 

the anchor stores is higher when the Hudson’s Bay is present. Moreover, the area around all anchor stores 

is visited more often when the Hudson’s Bay replaced the V&D. Furthermore, the theory that anchor stores 

act as ‘magnets’ (Haklay et al., 2001) seems partially correct in this situation. The area between the 

Hudson’s Bay and the Bijenkorf is visited more often, which indicates inner-city visitors walk more often 

in the area between the two anchors. Furthermore, the area between the Primark and Hudson’s Bay is visited 

more frequent compared to the same situation with the presence of the V&D. 

When considering the location quality, there is a large difference between the share of A1 locations 

when comparing 2010 with 2015. The main difference between 2010 and 2015 is the presence of the 

Primark, since 2014. The heatmap with footfall in 2010 is visible in Appendix VII. Notably is the number 

of A1 locations between the V&D and the Bijenkorf, presented in Table 15. The opening of the Primark 

distributed  the inner-city visitors over a larger surface, hence the A1 index decreased. When comparing 

2015 with 2018 the A1 segment stores are more concentrated between the anchor stores, when the Hudson’s 

Bay replaced the V&D. Therefore, it appears that the Hudson’s Bay attracts more footfall than the V&D; 

this also increases the number of A1 locations. 

 
Table 15 | Location Quality Index; 2010, 2015 and 2017, Den Haag 

 
 
 

City Year Index A1 Index A2 Index B1 Index B2 Index C 

Den Haag 2010 0.089 0.067 0.224 0.455 0.165 

Den Haag 2015 0.022 0.128 0.231 0.357 0.262 

Den Haag 2017 0.032 0.075 0.326 0.326 0.241 
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Figure 18 | Heatmaps Den Haag, 2015 (left) and 2017 (right) 

4.3.3 Enschede 

The main transformation regarding the composition of anchor stores occurred between 2010 and 

2015 in Enschede. Especially in 2014, when the Bijenkorf left Enschede, and the Primark opened store. 

The indexes regarding the distribution of location quality, shown in Table 16, reveal the decrease in the 

number of outlets with A1 location quality between 2010 and 2015. Furthermore, during the same period, 

the B1 locations decreased by over 14 percentpoints. When considering the intensity of footfall, it is notable 

the area around the Bijenkorf and Primark is visited less often when the Bijenkorf left. Therefore, it is 

assumed the closure of the Bijenkorf had impact on the transformation of location quality. 

In the period between 2015 and the end of 2017, the Hudson’s Bay opened store in the former V&D 

building. Notable is the increase of A1 segmentation around- and on the east side of the Hudson’s Bay, as 

shown in Figure 19. The main reason is that the area with the most footfall is considered as the main 

recreation shopping area of Enschede, as illustrated in Appendix VIII.  

 
Table 16 | Location Quality Index; 2010, 2015 and 2017, Enschede 

City Year Index A1 Index A2 Index B1 Index B2 Index C 

Enschede 2010 0.148 0.115 0.426 0.231 0.080 

Enschede 2015 0.085 0.204 0.284 0.313 0.114 

Enschede 2017 0.100 0.239 0.257 0.263 0.142 
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Figure 19 | Heatmaps Enschede, 2015 (left) and 2017 (right) 

4.3.4 Leiden 

As for Leiden, the number of anchor stores remained the same over the years. The Hudson’s Bay 

replaced the V&D in 2017 and is the only anchor store in Leiden. Therefore, the change in footfall is 

expected to be relatively low. This is substantiated by the location quality index of Leiden, as shown in 

Table 17. The number of outlets with A1 location quality decreased minimally over the years. This is also 

visible when comparing the intensity of footfall and A1 locations in 2015 with 2017, Figure 20. Due to the 

small change of location quality, the replacement of the Hudson’s Bay did not contribute to a change of 

footfall, hence location quality. However, the B2 locations decreased heavily with over 20 percentpoints 

between 2015 and 2017. Therefore, a change of location quality is confirmed for this period of 2 years.  

 
Table 17 | Location Quality Index; 2010, 2015 and 2017, Leiden 

 

City Year Index A1 Index A2 Index B1 Index B2 Index C 

Leiden 2010 0.154 0.223 0.399 0.225 0.000 

Leiden 2015 0.141 0.323 0.244 0.293 0.000 

Leiden 2017 0.138 0.397 0.312 0.089 0.063 
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Figure 20 | Heatmaps Leiden, 2015 (left) and 2017 (right) 

4.3.5 Alkmaar 

The composition of anchor stores in Alkmaar changed in March 2016 when the V&D closed. 

Because the Primark opened store nearly one month later, the number of anchor stores, as considered in 

this analysis, remained 1 in Alkmaar. Therefore, similar to Leiden it is expected the footfall, hence location 

quality transformation, is relatively low. It can be concluded from the location quality index, Table 18, and 

the heatmaps of 2015 and 2017, Figure 21, that the A1 segmentation marginally changed between 2015 and 

2017. Moreover, the number of outlets remained merely the same for all the different location qualities. 

Therefore it is assumed the impact on footfall of the Primark and the V&D in Alkmaar is comparable.  

 
Table 18 | Location Quality Index; 2010, 2015 and 2017, Alkmaar 

 

City Year Index A1 Index A2 Index B1 Index B2 Index C 

Alkmaar 2010 0.085 0.251 0.202 0.351 0.111 

Alkmaar 2015 0.158 0.244 0.282 0.276 0.039 

Alkmaar 2017 0.115 0.297 0.214 0.317 0.058 
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Figure 21 | Heatmaps Alkmaar, 2015 (left) and 2017 (right) 

4.3.6 Conclusion Heatmap analysis 

The composition of anchor stores seems to affect the quality segment in the inner-cities. The anchor 

stores also seem to partially determine the busiest areas in the shopping area. When considering the cities 

with the relatively largest change of anchor store composition, the number of A1 location decreased. This 

means that the busiest areas become less centralized. Therefore it seems fair to conclude that a change in 

anchor stores contributes to a change in the location quality segmentation of the shopping area. Moreover, 

it can be concluded the segmentation within all cities changed over all periods. Furthermore, in the relatively 

smaller cities; Leiden, Alkmaar and Enschede, the change of location quality seem to be less, compared to 

the relatively larger cities Rotterdam and Den Haag. Therefore, the influence of an anchor store on footfall 

seems less strong in relatively smaller cities.  
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4.4 Results regression analyses 

The second sub-question: “To what extent does footfall influence rent and to what extent can 

footfall be explained by theoretical approaches concerning location theories and macroscopic and 

microscopic characteristics?” and corresponding hypotheses are tested with two regression analyses and a 

path analysis. First, the regression analyses as desribed in section 3.2.3 are conducted. The models of both 

regression analyses are illustrated in Figure 22. The first model explores the relation between footfall and 

rent; the second model explores the relation between macro- and micro characteristics on footfall. The 

results of the path analysis are discussed in section 4.5. The assumptions are tested for both models and 

revealed in Appendix IX. 

 
Figure 22 | Conceptual model regression analysis 

4.4.1 Results regression analysis model 1: Rent 

Rent per lettable square meter is the dependent variable in the first regression analysis. As explained 

in section 3.2.3, the natural logarithm of the rent is used in order to improve the results of the model. The 

purpose of this analysis is to determine to what extent the independent variable ‘footfall’ influences the 

dependent variable ‘LN(rent)’. The standardized regression coefficient (βs) will be examined for this. By 

means of standardized regression coefficients, the effect of an increase on footfall on rent can be 

determined. The total number of observations of this sample was 335. The output of this regression model 

is visible in Table 18.  

Table 19 | Results simple regression analysis 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error Beta 

1 (Constant) 5.082 .042   122.415 .000 

Footfall 2.978E-05 .000 .425 8.558 .000 

a. Dependent Variable: LN_Rent 
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 The  regression analysis shows a positive significant effect of footfall on rent. This effect is strong 

and significant at the level of α=0.000. The standardized regression coefficients (βs) shows that the 

correlation between footfall and rent per lettable square meter is .425. The unstandardized coefficients can 

be used to predict the increase of rent when the number of passers-by increases. With the following 

equation, the rent can be determined when the number of passers-by in front of an outlet increases with 

1000, (meaning there are a 1000 more passers-by in front of a store): 

𝐿𝑁(𝑟𝑒𝑛𝑡) = 𝐶 + 0.02978(𝑝𝑎𝑠𝑠𝑒𝑟𝑠𝑏𝑦𝑡ℎ𝑜𝑢𝑠𝑎𝑛𝑑) 

 

Because the rent is transformed to its natural logarithm, the exponent of the unstandardized 

coefficient together with the constant (5.082), provides insight in the increase of rent per lettable square 

meters in euros. Meaning, for every 1000 passers-by, the rent increases with: LN(rent)=5.082 + 0.02987(1). 

This results in an increase of (exp(5.11178))= 4.86 euros per lettable square meters. Therefore, hypothesis 

10: “An increase of footfall has a positive effect on rent” is confirmed.  

The predictive power of the first model is derived from the model summary, shown in Table 20. 

The explained variance (R2) is equal to 0.180, meaning that footfall predicts the rent for 18%.   

 
Table 20 | Model summary simple regression analysis 

Model R R Square Adjusted R Square 

1 .425a .180 .178 

a. Predictors: (Constant), Footfall 

b. Dependent Variable: LN_Rent 
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4.4.2 Results multiple regression analysis: footfall 

For the second model, a multiple regression analysis is performed to test the influence of macro- 

and microscopic characteristics on the dependent variable footfall. Similar to the first model, the dependent 

variable is converted into its natural logarithm, to improve to results of the model. Therefore, the dependent 

variable in this model is “LN_footfall”. The macroscopic characteristics in this model consists out of the 

variables: “Inhabitants_10_KM”, “Parking tariff” and “number of outlets”. Microscopic characteristics are, 

among others, the anchor stores in a shopping area. The influence of the V&D, Hudson’s Bay and Bijenkorf 

are measured with the variables: Index_V&D, Index_HB and Index_BK, as explained in section 3.3.3. The 

remainder microscopic characteristics are added to the multiple regression with the variables concerning 

the market segments, branch, chain store vs independent store and the RRI. The sample size for this 

regression analysis consist out of 7250 variables. The results of the multiple regression analysis are shown 

in Table 21.  

 
Table 21 | Results multiple regression analysis 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 10.995 .091   120.296 0.000 

Inhabitants_10_KM 1.303E-06 .000 .435 20.136 .000 

Outlets Main shopping area .000 .000 -.141 -6.116 .000 

Parking Tarrif -.229 .016 -.227 -14.690 .000 

Index_V&D .009 .020 .004 .448 .654 

Index_HB 2.375 .320 .070 7.414 .000 

Index_BK .003 .022 .001 .138 .891 

Retail chain              - Dummy .481 .017 .294 27.846 .000 

Daily                        - Dummy -.165 .024 -.069 -6.843 .000 

Recreation               - Dummy -.260 .029 -.087 -8.911 .000 

In/Around House     - Dummy -.172 .026 -.064 -6.566 .000 

Retail Other            - Dummy -.483 .045 -.106 -10.815 .000 

Services                  - Dummy -.725 .030 -.238 -24.306 .000 

Low segment          -Dummy -.105 .053 -.041 -2.005 .045 

Medium segment   - Dummy -.234 .049 -.143 -4.736 .000 

High segment         - Dummy -.430 .050 -.248 -8.622 .000 

Exclusive segment   -Dummy -.594 .057 -.180 -10.392 .000 

RRI                        - Dummy -.011 .001 -.189 -17.829 .000 

a. Dependent Variable: LN_Footfall 
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When considering the macroscopic characteristics, the inhabitants within 10 kilometers have a 

significant effect on the dependent variable LN_footfall. This effect is strong and significant at the level of 

α=0.000, with a standardized coefficient of β=0.435. Thereby, the third hypotheses which states that 

inhabitants have a positive influence on passengers is confirmed. Furthermore, a higher parking tariff has 

negative effect on the number of passers-by in front of a store. In addition, the number of outlets negatively 

influences footfall. Therefore, hypothesis four and five are confirmed. The microscopic characteristics are, 

among others tested with the first and second hypotheses: 

 The first hypothesis is tested with the variable anchor store index. The variables: Index_V&D, 

Index_HB and Index_BK indicate the influence on footfall for respectively the anchor store V&D, Hudon’s 

Bay and Bijenkorf. Notable is that solely the Index_HB is significant at a level of a=0.000, with a 

standardized coefficient of β=0.070. Meaning, there are more passers-by in front of outlets for which the 

distance to the Hudson’s Bay is relatively smaller (if the Hudson’s Bay is settled in the inner-city). The 

index for the Bijenkorf and the V&D is not significant. This reveals the attractiveness of the V&D and the 

Bijenkorf on footfall is not significant. Therefore, it is assumed the attractiveness on footfall of the Hudson’s 

Bay is stronger than the V&D and the Bijenkorf. It has to be noted that the Hudson’s Bay was settled for 

approximately 8 months when the data for this research was collected. However, the attractiveness on 

footfall of the Hudson’s Bay is significant for the period is it settled in an inner-city. Therefore, the 

hypotheses are limited confirmed, and the results indicate the attractiveness of the traditional anchor stores 

on footfall in the investigated cities is minimal.  

Furthermore, the hypotheses regarding the influence of branch mix and segmentation of an outlet 

on footfall are tested: 

 
Hypothesis 7: The type of branch of a store influences footfall 

Hypothesis 8: A lower market segment of products and prices has a positive effect on footfall 

Hypothesis 9: Chain stores generates more footfall compared to independent retailers 

 

It can be concluded all branches attract less consumers compared to the reference category. Thus, 

Fashion & Luxury attracts more consumers compared to the other branches. When considering the variables 

regarding segmentation, it can be concluded that the higher the segment of a stores, the lower the number 

of passers-by. Therefore, compared to the reference category “discount segment”, low- middle-, high- and 

exclusive segment stores attracts less visitors. Therewith, hypothesis 8 is confirmed. Moreover, retail chain 

stores attracts more consumers than independent retailers. 

In addition, the RRI index developed by Locatus to measure the risk profile of a store, based on 

different aspects, as described in section 3.3.3, seems to make sense. The higher the RRI, the higher the 

Hypothesis 1: The presence of an anchor store has a positive effect on footfall in an inner-city shopping  

Hypothesis 2: The distance from an anchor store has a negative effect on footfall. 
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risk profile of a store. Therefore, if the risk profile of a store increases, the number of passers-by decreases 

significant. The R2 for the multiple regression analysis is shown in Table 22. This table shows the multiple 

regression analysis predicts for over 37% of the natural logarithm of the number of passers-by in front of a 

store. 

 
Table 22 | Model summary multiple regression analysis 

Model R R Square Adjusted R Square 

1 .610a .373 .371 

a. Predictors: (Constant), RRI, Parking Tariff, INDEX_V&D, In/Around House, INDEX_BK, 
D_Low_segment, INDEX_HB, D_Services, D_Retail_Other, D_Leisure, D_Exclusive_segment, 
D_Daily, D_High_segment, D_Keten, Inhabitants_10_KM, Outlets, D_Middle_segment 
b. Dependent Variable: LN_Footfall 

The standardized variables of multiple regression analysis explains the natural logarithm of the number of 

passer-by at a store with macro-and micro characteristics according to the following equation: 

 

𝐿𝑁(𝐹𝑜𝑜𝑡𝑓𝑎𝑙𝑙) = 𝐶 + 0.435(𝐼𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠 10 𝐾𝑀) − 0.227(𝑃𝑎𝑟𝑘𝑖𝑛𝑔 𝐹𝑒𝑒 ) − 0.141(𝑂𝑢𝑡𝑙𝑒𝑡𝑠)

+ 0.07(𝐼𝑛𝑑𝑒𝑥_𝐻𝐵) +  0.294(𝑟𝑒𝑡𝑎𝑖𝑙 𝑐ℎ𝑎𝑖𝑛) −  0.069(𝑑𝑎𝑖𝑙𝑦)   −  0.087(𝑟𝑒𝑐𝑟𝑒𝑎𝑡𝑖𝑜𝑛)    

−  0.064(𝑖𝑛 𝑎𝑟𝑜𝑢𝑛𝑑 ℎ𝑜𝑢𝑠𝑒 )  −  0.106(𝑟𝑒𝑡𝑎𝑖𝑙 𝑜𝑡ℎ𝑒𝑟) −  0.238(𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠)    

−   0.041(𝑙𝑜𝑤𝑠𝑒𝑔𝑚𝑒𝑛𝑡) − 0.143(𝑚𝑒𝑑𝑖𝑢𝑚 𝑠𝑒𝑔𝑚𝑒𝑛𝑡) − 0.248(ℎ𝑖𝑔ℎ 𝑠𝑒𝑔𝑚𝑒𝑛𝑡)

− 0.143(𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑠𝑒𝑔𝑚𝑒𝑛𝑡) −  0.189(𝑅𝑅𝐼)  +   𝜀𝑛 
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4.5 Path analysis 

A path analysis is conducted in order to gain insight in the relationship between all variables 

included in the total conceptual model of this research. Therefore, all macro- and microscopic 

characteristics used in the multiple regression analyses, as described in section 3.3.3, are implemented in 

the statistical application SPSS Amos. Amos is Structural Equation Modelling (SEM) software, which 

enables to conduct path analysis, including regression calculations. To conduct the path analysis, the 

datasets of both regression analyses are merged into one new dataset. Hereby the sample size reduced, 

because the data regarding the rent per lettable square meter is for a limited number of outlets available in 

the dataset of NVM. Moreover, the micro characteristics derived from the dataset of Locatus are not 

available for all outlets the rent per lettable square meters is available. Therefore, the total sample size of 

the path analysis includes the variables for 272 outlets, between January 2015 and April 2018, as 

demonstrated in Table 23. The path analysis according to the conceptual model is conducted first. A second 

path analysis is conducted to get more insight into the relationship of macro- and micro characteristics 

(independent variable) with footfall or rent (dependent variables). 

 
Table 23 | Data description path model 1 

  N Minimum Maximum Mean Std. Deviation 

Independent Variables           

LN_Rent 272 3.53 6.65 5.4387 .47255 

LN_Footfall 272 6.21 10.46 8.9489 .74115 

Macroscopic variables           

Inhabitants_10_Km 272 239356.00 916238.00 447389.7022 227590.09682 

Outlets 272 675.00 1964.00 1339.4412 471.96563 

Parking_Tarrif 272 1.80 3.80 2.5982 .84778 

Microscopic variables           

D_Discount_segment 272 0.00 1.00 .0184 .13458 

D_Low_segment 272 0.00 1.00 .1912 .39395 

D_Medium_segment 272 0.00 1.00 .4191 .49432 

D_High_segment 272 0.00 1.00 .2868 .45308 

D_Exclusive_segment 272 0.00 1.00 .0184 .13458 

D_Retail_Chain 272 0.00 1.00 .1213 .32710 

D_Retail_Independent 272 0.00 1.00 .8787 .32710 

D_Daily 272 0.00 1.00 .1029 .30444 

D_Recreation 272 0.00 1.00 .0515 .22136 

D_In/Around house 272 0.00 1.00 .1360 .34345 

D_Services 272 0.00 1.00 .1287 .33546 

D_Retail_Other 272 0.00 1.00 .0588 .23573 

D_Fashion&Luxury 272 0.00 1.00 .5221 .50043 

INDEX_HB 272 0.000 .062 .00313 .008679 

INDEX_BK 272 0.000 .063 .00552 .009519 

INDEX_VD 272 0.000 .184 .01697 .026948 

RRI 272 75.00 144.00 122.5772 14.76387 

Valid N (listwise) 272         
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4.5.1 Path analysis model 1 

The variables are included in the path analysis, as illustrated in Figure 23. The paths with no 

significant relation between an independent and dependent variable are removed from the model. The 

macroscopic variables with significant relations are Inhabitants within 10 Km, the number of outlets of an 

inner-city shopping area and the average parking tariff for the first hour. The microscopic variables are 

segmentation variables, retail chains and the index of the Hudson’s Bay.  

 
Figure 23 | Path analysis model 1 

 

The output of the path analysis is revealed in Table 24. The total output of the model is available 

in Appendix X. The P-value reveals the significant level for each path. Therefrom it can be concluded all 

variables except the dummy for high- and exclusive segment are significant at the 1% level (P=***). The 

dummy for high- and exclusive segment stores are significant at the 5% level. The standardized coefficients 

of the independent variables are visible in the ‘Estimate’ column. The standardized coefficients for the 

segment dummies show that medium segment stores attract the least visitors. Moreover, stores with an 

exclusive segment of products and prices, attracts more visitors than high segment stores. The number of 

passers-by in front of a store is less in relatively larger inner-cities (with more outlets) or in inner-cities 

with a higher average parking tariff for the first hour. Retail chains attract more visitors compared to 

independent stores. The opening of the Hudson’s Bay has a positive influence on footfall. The squared 

multiple correlation reveals the variables included in this path analysis, predict the footfall for 64.8% and 
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the rent for 26.7% (see Appendix X). The footfall can be predicted with the following equation 

(standardized variables): 

𝐿𝑁𝐹𝑜𝑜𝑡𝑓𝑎𝑙𝑙 = 0.552(𝐼𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠10𝐾𝑀) − 0.315(𝑜𝑢𝑡𝑙𝑒𝑡𝑠) − 0.428(𝑝𝑎𝑟𝑘𝑖𝑛𝑔 𝑡𝑎𝑟𝑖𝑓𝑓)

− 0.141(𝑚𝑒𝑑𝑖𝑢𝑚 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑠𝑡𝑜𝑟𝑒) − 0.095(ℎ𝑖𝑔ℎ 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑠𝑡𝑜𝑟𝑒)
− 0.086(𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑠𝑡𝑜𝑟𝑒) + 0.196(𝑐ℎ𝑎𝑖𝑛 𝑠𝑡𝑜𝑟𝑒) + 0.136(𝐼𝑛𝑑𝑒𝑥_𝐻𝐵) 

 
Table 24 | Results path analysis, model 1 

   Estimate S.E. C.R. P Label 

LN_Footfall <--- D_Medium_segment -.141 .077 -3.928 *** par_2 

LN_Footfall <--- D_High_segment -.095 .084 -2.624 .009 par_3 

LN_Footfall <--- D_Exclusive_segment -.086 .283 -2.387 .017 par_4 

LN_Footfall <--- D_Retail_Chain .196 .116 5.452 *** par_5 

LN_Footfall <--- INDEX_HB .136 4.388 3.775 *** par_6 

LN_Footfall <--- Outlets -.315 .000 -8.736 *** par_7 

LN_Footfall <--- Inhabitants_10_Km .522 .000 14.492 *** par_8 

LN_Footfall <--- Parking_Tarrif -.428 .045 -11.891 *** par_9 

LN_Rent <--- LN_Footfall .517 .025 9.944 *** par_1 

 

4.5.2 Path analysis model 2  

The first model reveals footfall solely predicts the rent for 26.7%. In order to gain more insight in 

the effect of the macro- and microscopic characteristics on rent, a second path analysis is conducted. The 

microscopic characteristics lettable floor area and location quality are added to the dataset of the first path 

analysis as shown in Table 25.  The lettable floor space of a store is transformed to its natural logarithm, 

because the relation between rent and floor area is non-linear. A transformation to the natural logarithm 

improves the fit of the model (Bakker, 2011; Des Rosiers et al., 2005).  

 
Table 25 | Data description added variables path model model 2 

 
 
 
 
 

  N Minimum Maximum Mean Std. Deviation 

Lettable floor area 272 10.00 5555.00 140.8897 354.86504 

LN_lettalbe floor area 272 2.30 8.62 4.5004 .76461 

D_A1 272 0.00 1.00 .4154 .49371 

D_A2 272 0.00 1.00 .2868 .45308 

D_B1 272 0.00 1.00 .2132 .41035 

D_B2 272 0.00 1.00 .0699 .25537 

D_C1 272 0.00 1.00 .0147 .12059 

Valid N (listwise) 272         
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The paths between macro- and microscopic characteristics on rent are added in this second model, 

as shown in Figure 24.   

 
Figure 24 | Path analysis model 2 

 

To discover the relation between independent variables on footfall and rent, all variables as 

described in Table 23 and Table 25 are added to the model. Again, the paths with no significant relations 

are removed from this model. The output for this model is revealed in Table 26. The complete output of the 

second path analysis is revealed in Appendix XI.  
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Table 26 | Results path analysis model 2 
   Estimate S.E. C.R. P Label 

LN_Footfall <--- Inhabitants_10_Km .522 .000 14.492 *** par_1 

LN_Footfall <--- Outlets -.315 .000 -8.736 *** par_2 

LN_Footfall <--- Parking_Tarrif -.428 .045 -11.891 *** par_3 

LN_Footfall <--- D_Medium_segment -.141 .077 -3.928 *** par_4 

LN_Footfall <--- D_High_segment -.095 .084 -2.624 .009 par_5 

LN_Footfall <--- D_Exclusive_segment -.086 .283 -2.387 .017 par_6 

LN_Footfall <--- D_Retail_Chain .196 .116 5.452 *** par_7 

LN_Footfall <--- INDEX_HB .136 4.388 3.775 *** par_13 

LN_Rent <--- Inhabitants_10_Km .199 .000 5.468 *** par_8 

LN_Rent <--- D_Medium_segment .079 .043 2.524 .012 par_9 

LN_Rent <--- D_High_segment .100 .047 3.228 .001 par_10 

LN_Rent <--- D_Exclusive_segment .138 .157 4.474 *** par_11 

LN_Rent <--- INDEX_HB .063 2.462 2.012 .044 par_12 

LN_Rent <--- LN_lettable floor area -.212 .028 -6.917 *** par_15 

LN_Rent <--- D_A1 .414 .043 13.507 *** par_16 

LN_Rent <--- D_A2 .342 .047 11.142 *** par_17 

LN_Rent <--- D_B1 .276 .051 8.995 *** par_18 

LN_Rent <--- D_B2 .133 .083 4.342 *** par_19 

LN_Rent <--- LN_Footfall .415 .024 11.096 *** par_14 

 

The standardized coefficients for the independent variables on footfall remained the same in the 

second model. As for the macroscopic variables on rent, inhabitants within 10 Km of a store is the only 

variable with significant effect on the rent. When there are more inhabitants around a store, the rent 

increases.  

When considering the standardized coefficients of the microscopic variables, it can be concluded 

that the rent of stores in a higher segment is relatively higher. Furthermore, the appearance of the Hudson’s 

Bay has a positive effect on rent. The variables with an indirect effect on rent through footfall, are; the 

number of outlets, the parking tariff for the first hour and the type of organization (retail chain stores or 

independent retailers). The variables directly related to rent are; the number of inhabitants within 10 Km, 

the segmentation of a store (in terms of products an prices) and the appearance of the Hudson’s Bay. The 

standardized coefficient for the variable LN_lettable square meters of an outlet is negative. This reveals a 

larger store pays relatively less rent. Furthermore, the final hypotheses is tested with this path analysis 

 
Hypothesis 10: A higher location quality has a positive effect on rent.   

 
This hypothesis is validated, based on the location quality as determined by the brokers of the 

NVM. Although this variable is subjective, the outcome of the relation between location quality on rent is 

valuable, because it shows significant results. Therefore, the rent is based on a subjective characteristic.  

The squared multiple correlation in the second model for the dependent variables are:  LN_Footfall = 0.648 

and for LN_Rent = 0.745. Hereby it can be concluded that the macro- and micro characteristics explain rent 
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for 74.5%, whereof footfall predicts the rent for 26.7%. With the standardized total effects, the following 

equations is derived to estimate the LN_rent: 

 𝐿𝑁𝑅𝑒𝑛𝑡 = 0.415(𝐿𝑁𝐹𝑜𝑜𝑡𝑓𝑎𝑙𝑙) +  0.199(𝐼𝑛ℎ𝑎𝑏𝑖𝑡𝑎𝑛𝑡𝑠10𝐾𝑀) + 0.079(𝑚𝑒𝑑𝑖𝑢𝑚 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑠𝑡𝑜𝑟𝑒)

+  0.100(ℎ𝑖𝑔ℎ 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑠𝑡𝑜𝑟𝑒) +  0.138(𝑒𝑥𝑐𝑙𝑢𝑠𝑖𝑣𝑒 𝑠𝑒𝑔𝑚𝑒𝑛𝑡 𝑠𝑡𝑜𝑟𝑒) +  0.063(𝐼𝑛𝑑𝑒𝑥𝐻𝐵)

−  0.212(𝐿𝑁(𝑙𝑒𝑡𝑡𝑎𝑏𝑙𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟𝑠)) +  0.133(𝐵2) +  0.276(𝐵1) +  0.342(𝐴2)

+  0.414(𝐴1) 

4.6 Conclusion Analyses 

There are a total of four different analyses conducted in this chapter. The first two analyses, the 

independent t-tests and the heatmap analyses are conducted to provide more insight regarding the 

attractiveness of an anchor store on footfall. The independent t-tests reveal that the influence of anchor 

stores on the total number of inner-city visitors is limited. Only in Den Haag the total number of inner-city 

visitors changed significantly. Furthermore, the effect of closing/opening an anchor store at different 

distance ranges has been explored with the independent t-tests. This shows some significant changes, but 

very limited. The heatmap analysis illustrates the change of location quality after the composition of anchor 

store(s) changed in an inner-city. Based on the heatmaps it can be concluded that the composition of anchor 

stores seems to affect the quality segment in the inner-cities. When more of the investigated anchor stores 

(Bijenkorf, Hudson’s Bay, V&D and Primark) are settled in a city, the busiest areas become more 

centralized in the surrounding of the anchor stores.  

The simple regression analysis reveals footfall predicts LN(Rent) for18%. Therefore, it can be 

concluded that a variety of characteristics predict rent and that rent solely based on footfall is hard to predict. 

Furthermore, the variables influencing footfall are tested with a multiple regression analysis. The variables 

included in this model predict LN(Footfall) for approximately 37%. Of the macroscopic characteristics, the 

number of inhabitants within 10 KM has the largest influence on the number of passers-by in front of an 

outlet. It is safe to conclude that more inhabitants influence the number of passers-by along an outlet more 

than parking tariff of outlets. However, a relatively higher parking tariff for the first hour negatively affects 

the number of inner-city visitors. Furthermore, the number of passers-by in front of an outlet is relatively 

less in cities with more outlets. Therefore, the number of passers-by in larger cities is smaller for each 

individual store (given the range in size of the investigated cities).  

The path analysis shows the direct and indirect effect of macro-and microscopic characteristics on 

LN(rent), and predict LN(rent) for 74.5%. This reveals macro- and micro characteristics have a major 

impact on the rent per lettable square meter. Rent based solely on footfall is therefore not sufficient. The 

location quality determined by the real estate agents of the NVM is of influence on the rent, although it 

should be noted that this is a subjective characteristic of a store. The path analysis reveals the significant 

and strong relation of this variable on rent.  
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5 Conclusion and Recommendations  

The changing climate in downtown shopping areas due to the bankruptcy of a traditional Dutch 

anchor store and the settlement of international anchor stores was the motivation to conduct this research. 

In addition, the vacancy rates and bankruptcy figures during the Great Recession contributed to the pressure 

on the Dutch legislation on rent. Although the body of literature to alternative rent models elaborated over 

the years, in practice the implementation of such models is very limited, at least in the Netherlands. 

Profitability of a store highly depends on the consumers visiting the outlet, hence footfall is an important 

quantity to assess turnover figures or estimate the value of the retail real estate. Therefore, the main aim of 

this study was to acquire new insights to the contribution of an anchor store on footfall in downtown 

shopping areas and investigate the influence of footfall on retail real estate value. This led to the main 

research question of this study:  

 
How does the presence of an anchor store in an inner-city main shopping area impact the footfall 

of inner-city visitors and to what extent does this contribute to the real estate value? 

 
As the main research question indicates, this research consists of two separate objectives. First, the 

influence of an anchor store and other relevant variables on footfall is investigated. The second objective is 

to investigate the influence of footfall on the real estate value of outlets. In the following section, the 

research question will be answered. Subsequently, managerial implications and recommendations for future 

research will be presented. 

5.1 Conclusions 

This section describes the answer to the sub research questions and corresponding hypotheses. The 

hypotheses are tested with multiple analyses. The attractiveness of an anchor store on inner-city visitors is 

tested with an independent t-test and a heat map analysis. The independent t-test provides statistical insights 

into the range of attractiveness of an anchor store. Furthermore, the heat map analysis provides visual 

insights into the change of footfall in an inner-city when the composition of anchor stores changes.   

A simple regression analysis was conducted to measure to what extent footfall can predict on rent. 

Relevant variables possibly influencing footfall are tested with a multiple regression analysis. Both 

regression analyses are complimented with a path analysis.  

The cities included in this research are; Alkmaar, Den Haag, Enschede, Leiden, and Rotterdam. 

Bureau RMC provided data containing the number of unique passers-by in an inner-city shopping area. 

Locatus contributed to this research with datasets concerning characteristics of outlets in the investigated 

cities. The contract rent per lettable square meter was derived from NVM.  
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Contribution anchor stores on footfall  

First, the sub-question To what extent does an anchor store affect footfall in an inner-city main 

shopping area? was investigated. Insights into the development of shopping areas and the contribution to 

the attractiveness of a shopping area due to an anchor store were derived from the literature study. The 

literature study pointed out that an increased presence of anchor stores in an inner-city generates more 

traffic (Gould et al., 2005). Moreover, research clarifies that surrounding stores benefit from the spill of 

effect on consumers and the vacancy rates within 100 meters of an anchor store are relatively low (Damian 

et al., 2011; Konishi & Sandfort, 2003; Ruiter, 2004). Haklay et al. (2001) stated pedestrian activity is 

influenced by the location of attractions, such as anchor stores. 

The results of independent t-tests revealed that the number of inner-city visitors did not 

significantly change with or without the presence of an anchor store. Remarkable is the increase of inner-

city visitors after the V&D closed. This can partly be explained by the increase in macroeconomic 

developments. Due to the increase of purchase power and consumer trust after the Great Recession, the 

number of inner city-visitors also increased. Notably, the decrease of visitors within walking distance of 

100 meters around the former V&D locations is not significant. This reveals the V&D had limited attraction 

on consumers, which might partly have caused the bankruptcy of the V&D. The number of visitors in 

different distance ranges from the V&D (and later also from Hudson’s Bay) increased significantly. Hence 

the location quality (A1-, A2-, B1-, B2-and C segments) changed over a period of two years.   

The transformation of the most visited places in the investigated inner-cities is further examined 

with a heat map analysis to visualize the fluctuation of areas with the most footfall. More anchor stores 

seem to affect the number of A1 location in an inner-city. If the number of anchor stores increases, the 

number of A1 location seems to decrease and centralize around anchor stores. Moreover, Hudson’s Bay 

seems to have more attractiveness for inner-city visitors compared to the V&D. For cities where the Primark 

settled, the number of A1 locations decreased. Therefore, the composition of anchor stores regarding 

numbers and attractiveness influences the location quality. However, these results should be interpreted 

with caution. Research shows multiple physical characteristics of an inner-city influence footfall (Schouten 

& De Jong, 2011; Van der Wal, 2015). 

It can be concluded that anchor stores affect location quality. The higher the number of anchor 

stores, the less the number of outlets with A1 qualification.  

  

Contribution footfall on rent 

The second objective of this research is to acquire insights on the sub-question: To what extent does 

footfall influence rent and to what extent can footfall or rent be explained by theoretical approaches 

concerning location theories and macroscopic and microscopic characteristics?. As indicated before, 

consumers are highly important for retailers to maintain a vital business. From the perspective of a retailer, 

rent reduce profit. For a real estate investor, rent partially determines the real estate return. Therefore, the 

rental income of an investor is, in some way, directly related to the turnover achieved by the retailer (tenant) 
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of his property (McAllister, 1996). Although pedestrian flows are one of the considerations during rental 

negotiations, the historical value of a location merely determines the compensation a retailer pays to his 

landlord.  

A regression analysis with 335 contract rents is conducted to clarify the relation between footfall 

as independent variables and contract rent as the dependent variable. The results from the simple regression 

analysis reveal footfall significantly influences rent. If the number of passers-by in front of a store increases, 

so does the rent. Although footfall can be considered as an indicator for rent, which is consistent with former 

studies to the relation between footfall and rent (Bakker, 2011; Koot, 2007), it predicts rent for 18%. 

Therefore it can be concluded that rent is limited influenced by the number of passers-by in front of an 

outlet. 

Contribution characteristics on footfall  

The contribution of different characteristics of a shopping area on footfall is taken into account to 

examine the influence of anchor stores on footfall. The macro- microscopic characteristics taken into 

account in this study, are established from the literature study and presented in Table 27. The sample size 

of this multiple regression analysis consists of out 7250 outlets. 

 
Table 27 | Macroscopic and Microscopic characteristics of a shopping area influencing footfall 

 

Category Variables 

Macroscopic Number of inhabitants  
Number of outlets  
Average Parking Tariff (first hour) 

  
Microscopic Tenant Mix  

Branch Mix  
Segmentation products and the assortment  
Presence Anchor store  
RRI 

 

The number of inhabitants is expressed in the number of inhabitants within a straight-line distance 

of 10km of a store. For the tenant mix, a distinction is made between chain stores and independent retailers. 

For the branch mix, a deviation is made between stores is the categories; Luxury & Fashion, Daily products, 

recreation, In/Around house and services. In term of segmentation of products and assortment, a distinction 

is made between discount stores and low- medium- high- and exclusive stores. The presence of an anchor 

store is expressed with an index. The anchor stores taken into account are; the V&D, the Hudson's Bay and 

the Bijenkorf. The RRI is a risk index calculated by Locatus based on the property, location, branch, and 

market of an outlet. 

The Datasets from Locatus was used to collect the necessary variables. A multiple regression 

analysis reveals significant relations between all variables and footfall, except for the index anchor stores. 

The influence of the V&D and the Bijenkorf on footfall show no significant result. The Hudson's Bay, 
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however, seems to influence the number of visitors significant. However, it has to be taken into account 

that the Hudson’s Bay is for a relatively short period (8 months in the datasets) settled in the Dutch inner-

cities. An opening of a new anchor store can boost the footfall for the first months and stabilize afterwards. 

The macroscopic characteristics and attributes of an inner-city shopping area, reveal, as expected, 

a significant increase of passers-by in front of outlets in a city with more inhabitants in a straight-line 

distance of 10 km. Furthermore, a higher parking tariff for the first hour has a negative effect on the number 

of visitors. This corresponds with the research of van der Waerden et al. (2009). As for segmentation, 

discount stores attract the most visitors, compared to higher segment stores. Moreover, Fashion and Luxury 

stores attract the most visitors, followed by stores with Do-It-Yourself products. Rentals and financial 

institutes attract the least visitors in an inner-city. Furthermore, an outlet with a higher risk profile in terms 

of risks for the property, the branch, the market, and location attract fewer visitors. 

 
Contribution characteristics on footfall and rent 

Two path analyses are conducted to provide insight into the relation between the independent 

characteristics on footfall and rent. The datasets of Locatus, as used in the multiple regression analysis, and 

the NVM are merged for this analysis. Moreover, the lettable floor area of an outlet and the location quality 

as decided by the real estate agents of the NVM, are included to examine to what extent these variables 

predict rent. The sample size of the path analysis consists of 272 usable outlets over a period from 2015 till 

April 2018.  

The first path analysis examines the relation between the number of inhabitants within 10 km, the 

number of outlets, average parking tariff, tenant mix, and the presence of the Hudson’s Bay on footfall, and 

footfall on rent. The results of this path analysis are consistent with the multiple regression analysis. 

However, the path analysis indicates that the number of passers-by is relatively higher for stores in higher 

segments. The multiple regression revealed the opposite results. Because the sample size of the multiple 

regression analysis is significantly more extensive, it is assumed lower segment stores attract more visitors. 

Furthermore, the variables regarding branch mix are not significant in the path model, probably due to the 

smaller sample size. In this path analysis, the independent variables predicted footfall for 64.8%. Moreover, 

footfall is the only independent variable on the dependent variable rent and predicts rent for 26.7%. The 

simple-regression analysis with a larger sample size revealed similar results.  

A second path model is conducted to reveal if the relation between independent variables and rent 

is direct or indirect. The results of the second analysis reveal the rent increases for stores with a higher 

segment, with more inhabitants in a straight-line distance of 10 km, and stores with a higher location quality. 

Since the real estate brokers of NVM assess the location quality and rent this result is expected. The 

presence of the Hudson’s Bay in an inner-city has a positive effect on rent and as mentioned earlier, the 

Hudson’s Bay settled in September 2017. Furthermore, relatively larger stores pay less rent per lettable 

square meter. The variables included in the path analysis predict the footfall for 64.8% and the rent for 

74.5%. This shows multiple variables explain footfall and rent. Moreover, this reveals rent is predicted by 

multiple characteristics whereof footfall has a small contribution.  
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5.2 Recommendations 

In the dynamic retail sector, shopping center developers and managers have a continuing interest 

in the impact of (physical) interventions on the attractiveness of shopping areas. Physical interventions such 

as the opening of an anchor store influences pedestrian behavior of inner-city visitors. Because footfall is 

an important quantity to assess turnover figures or estimate the value of a retail real estate, physical 

interventions may affect the retail real estate value. This study contributes to the discussion to change the 

legislation on contract rents for retailers (Wijntuin & Beij, 2014). Although the results concerning the 

contribution of anchor stores on the change of location quality should be interpreted with caution, this study 

showed that the location quality (in terms of number of visitors) may change in a relatively short period. 

Moreover, this study contributes to current literature on footfall and predicting rent of retail real estate 

(Bakker, 2011; Koot, 2007). First, this section will discuss some relevant findings for those in the field of 

retail real estate. Next, some recommendations for future research will be discussed. Finally, societal and 

academic relevance will be paid attention to. 

5.2.1 Managerial implications 

An anchor store contributes to a change of footfall in an inner-city shopping area. In a period of 2 

years, the location segmentation in the investigated inner-cities changed, while contract rents of retailers 

are determined for a period of 5 years. Due to the changes in location quality, the turnover potential of a 

retailer may change. The main objections of retailers and investors on the current rent legislation is the 

obstructing effects on the desired dynamics, due to the strict boundaries. This study suggests the necessity 

of a rent model which fluctuates with the rapidly changing location quality in an inner-city.  

Macroscopic characteristics influence the footfall in front of an outlet and in shopping areas. The 

number of inner-city visitors is partly determined by the service area of a shopping area. The impact of 

shopping area developers and managers in the service area is relatively low. However, in terms of 

accessibility, a low parking tariff of an inner-city shopping area contributes to higher footfall. Therefore, 

as previous studies indicate (van der Waerden et al., 2009; Van Tellingen et al., 2014), it is recommended 

to decrease the amount of parking fee, if one is willing to increase footfall in inner cities. 

Microscopic characteristics should be taken into account when determining the real estate value, 

through footfall. Lower market segment stores attract more consumers than high segment stores, Fashion 

& Luxury more than other branches and chain stores more than independent retailers. Therefore not every 

store is responsible for the same amount of visitors in a city. This should be taken into account when the 

financial compensation of a retailer for the right to use accommodation for a specified temporary period of 

time is determined.  

The amount of data on pedestrian movement in inner-cities is limited. Because it is legally not 

allowed to track individuals in an inner-city, the data should be handled with caution. When alternative rent 

models, such as passers-by rent, are implemented, it is recommended for landlords to invest in counting 
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systems. Moreover, the turnover potential of a store can be measured more accurately if more data 

concerning the numbers of passers-by in front of an outlet is collected.  

5.2.2 Recommendations for future research 

There are several limitations to this study. Firstly, the transformation of location quality is assumed 

solely based on the opening- or closing of an anchor store. As former research clarifies, multiple physical 

interventions are influencing inner-city footfall. Therefore it is recommended to extant studies on the 

change of location quality due to physical interventions.   

Secondly, current literature indicates atmospheric attributes are as important to measure the 

attractiveness of a store on consumers (Baker et al., 1992; Turley & Milliman, 2000). However, atmospheric 

attributes are considered to be comprehensive and complicated to implement in this study. Moreover, 

research shows historical inner-cities attracts more consumers. Due to the lack of data concerning the age 

of the buildings in the inner-cities this variable is not taken into account. It is recommended for further 

research to include atmospheric attributes, by making them measurable.  

Thirdly, higher segment stores seem to pay relatively more rent. The value of a passer-by in front 

of a store, therefore, seems to differ for different segments. The turnover potential of a store is mainly 

dependent on the expanses of consumers. Therefore it is recommended to perform research on the spending 

pattern in terms of frequency and expenses of visitors for different branches or tenants (chain stores 

compared to independent retailers).  
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Table 28 | Overview data City Traffic 

City Number of 

inhabitants 

V&D yes/no Hudson's Bay 

yes/no 

Number of 

counting points 

Rotterdam 623652 Yes Yes 33 

Alkmaar 107.822 Yes No 24 

Den Haag 514.861 Yes Yes 19 

Leiden 123.800 Yes Yes 18 

Enschede 158.553 Yes Yes 11 

Zoetermeer 124.025 Yes No 6 

Arnhem  152.293 Yes No 4 

Groningen 200.488 Yes No 3 

Breda 180.937 Yes Yes 3 

Eindhoven 223.209 Yes No 3 

Almere 196.932 Yes Yes 2 

Maastricht 122.397 Yes Yes 2 

Dordrecht 118.899 Yes No 2 

Hoofddorp 74.304 Yes No 2 

Nijmegen 170.681 Yes No 2 

Tilburg 211.648 Yes Yes 1 

Zwolle 123.861 Yes Yes 1 

Venlo 86.334 Yes No 1 
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Determine Straight-Line and Walking Distance 

 
Figure 25 | Straight-Line Distance from  the “Xenos” in Den Haag to the V&D, measured with QGIS 

 
 
 

 
Figure 26 | Walking Distance from the "Xenos" in Den Haag to the V&D, measured with Google Maps 
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Buffer zones  

 

 

Figure 27 | Buffer zones Leiden Figure 28 | Buffer zones Enschede 

Figure 30 | Buffer zones Alkmaar Figure 29 | Buffer zones Den Haag 
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Calculation  

 

   

Range Adress

Straight line 

distance

Walking 

Distance Index Adress

Straight line 

distance

Walking 

Distance Index

Breestraat 95 78 40 Oudegracht 152 75 100

Breestraat 66 88 75 Laat 159 81 70

Aalmarkt 19 62 70 Payglop 23 70 60

Nieuwe Rijn 6 88 50 Huigbrouwerstraat 20 75 70

Vismarkt 4 35 40 Hofstraat 15 80 90

100 Index 100 meter 351 275 0,783 Index 100 meter 381 390 1,024

Breestraat 51 180 160 Oudegracht 225 130 150

Stille Rijn 5 163 200 Laat 197 171 160

Haarlemmerstraat 133 152 160 Langestraat 55 165 180

Nieuwe Rijn 21 136 150 Houttil 21 159 140

Pieterskerk-Choorsteeg 24 142 120 Groot Nieuwland 6 132 150

200 Index 200 meter 773 790 1,022 Index 200 meter 757 780 1,030

Schoolsteeg 1 286 280 Laat 219 260 250

Apothekersdijk 27 278 280 Schoutenstraat 10 294 300

Lange Mare 71 265 270 Langestraat 80 265 300

Haarlemmerstraat 168 285 300 Hof van Sonoy 8 281 300

Hooglandse Kerkgracht 13 255 280 Magdalenenstraat 16 235 210

Nieuwstraat 27 275 300 Houttil 18 276 290

Breestraat 157 250 260 Mient 2 211 250

Nieuwsteeg 9 230 250 Appelsteeg 1 272 300

Lokhorststraat 19 204 200 Hekelstraat 25 228 230

Langebrug 6 260 240 Laat 52 236 230

300 Index 300 meter 2588 2660 1,028 Index 300 meter 2558 2660 1,040

Noordeinde 44 462 470 Ritsevoort 30 367 450

Turfmarkt 11 460 500 Koorstraat 28 358 320

Oude Vest 33 410 480 Canadaplein 10 460 500

Oude Vest 81 388 460 Paardenmarkt 1 464 550

Haarlemmerstraat 241 440 450 Koningsweg 67 407 480

Hooigracht 41 390 550 Koningsweg 12 392 400

Sint Jorissteeg 11 450 500 Peperstraat 5 356 400

Doezastraat 1 444 450 Kooltuin 5 385 480

Doelensteeg 8 436 450 Luttik Oudorp 56 409 480

Groenhazengracht 2 420 500 Limmerhoek 34 380 400

500 Index 500 meter 4300 4810 1,119 Index 500 meter 3978 4460 1,121

AlkmaarLeiden

Table 29 | Walking Distance Indexes Leiden & Alkmaar 
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Range Adress

Straight line 

distance

Walking 

Distance Index Adress

Straight line 

distance

Walking 

Distance Index

Grote Marktstraat 42 94 97

Passage 65 77 76

Spuistraat 44 60 70

Grote Marktstraat 50 80 40

Grote Marktstraat 99 90 70

100 Index 100 meter 401 353 0,880299

Hofweg 1 177 170

Gedempte Gracht 667 165 150

Rabbijn Maarseplijn 40 170 230

Wagenstraat 32 125 120

Venestraat 52 196 190

200 Index 200 meter 833 860 1,032413

Vlamingstraat 18 244 230

Buitenhof 39 298 320

Binnenhof 20 305 350

Turfmarkt 10 293 320

Amsterdamse Veerkade 30 275 320

Wagenstraat 88 270 300

Spui 185 280 350

Haagsche Bluf 12 298 340

Grote Marktstraat 16 265 280

Gedempte Burgwal 41 288 320

300 Index 300 meter 2816 3130 1,111506

Prinsegracht 10 488 500 Koningsplein 1 324 350

Kneuterdijk 11 473 500 Boulevard 1945 345 307 300

Lange Houtstraat 8 437 500 Korte Haaksbergerstraat 23 460 500

Herenstraat 1 405 400 Oude Markt 31 430 400

Fluwelen Burgwal 60 450 470 Stadsgravenstraat 69 480 500

Spui 235 410 450 Haverstraatpassage 22 408 410

Stille Veerkade 19 380 550 De Klomp 32 356 360

Boekhorststraat 35 466 500 Van Loenshof 108 315 300

Kerkplein 4 437 450 Boulevard 1945 2 408 420

Lange Voorhout 9 485 600 Oude Markt 8 480 450

500 Index 500 meter 4431 4920 1,110359 Index 500 meter 3968 3990 1,005544

Den Haag Enschede

Table 30 | Walking Distance Indexes Den Haag & Enschede 
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Figure 31 | Overview counting points Leiden 

 

 
Figure 32 | Overview counting points Rotterdam 
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Figure 33 | Overview counting points Den Haag 

 

 

Figure 34 | Overview counting points Alkmaar 
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Figure 35 | Overview counting points Enschede 
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Table 31 | Data description independent t-test V&D, 3 months 

 

 

 

 

 

Table 32 | Data description independent t-test V&D, 6 months 

 
 
 
 
 
 
 

  N Minimum Maximum Mean Std. Deviation 

Total_0_100 6 32814.00 36715.00 35159.8333 1353.08010 

Total_100_200 6 26640.00 33530.00 29619.8333 2792.33869 

Total_200_300 6 46992.00 57028.00 51903.3333 4271.08196 

Total_300_400 6 35789.00 44264.00 40390.8333 3438.18449 

Total_400_500 6 19922.00 23572.00 21891.0000 1484.31856 

Total_Alkmaar 6 22649.00 31247.00 26729.1667 3515.04790 

Total_Den_Haag 6 86417.00 103890.00 95758.3333 6591.76880 

Total_Leiden 6 51321.00 61201.00 56477.3333 3623.52992 

Total_Cities 6 163655.00 194232.00 178964.8333 12426.66220 

Valid N (listwise) 6         

  N Minimum Maximum Mean Std. Deviation 

Total_0_100 12 32814.00 38876.00 35238.7500 1572.47761 

Total_100_200 12 26640.00 33530.00 29998.5833 2511.90827 

Total_200_300 12 44349.00 57028.00 51243.8333 4107.78697 

Total_300_400 12 35789.00 44264.00 40123.0833 2444.94876 

Total_400_500 12 16287.00 23572.00 20822.7500 2251.27467 

Total_Alkmaar 12 22649.00 31247.00 26556.1667 2760.72763 

Total_Den_Haag 12 86417.00 105850.00 95207.0000 6240.16951 

Total_Leiden 12 51321.00 61201.00 55663.8333 2858.79424 

Total_Cities 12 163655.00 194232.00 177427.0000 10548.42274 

Valid N (listwise) 12         
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Table 33 | Data description independent t-test V&D, 12 months 

 
 

 

 
 
 
Table 34 | Data description independent t-test Hudson's Bay, 3 months 

  N Minimum Maximum Mean Std. Deviation 

Total_0_100 6 16869.96 27568.47 21712.2683 4342.04435 

Total_100_200 6 38839.54 53986.70 45959.8250 5730.97240 

Total_200_300 6 29182.85 39084.77 34390.4717 4163.42680 

Total_300_400 6 45428.37 52714.76 49219.4017 2848.25310 

Total_400_500 6 49639.23 56627.03 52812.0267 2501.41911 

Den_Haag_total 6 70232.42 105138.66 87844.0000 16431.39912 

Enschede_total 6 13399.80 15622.03 14347.6617 731.82303 

Leiden_total 6 20432.47 25859.96 23308.4183 2439.15826 

Rotterdam_Total 6 74693.60 85232.00 78593.9133 3793.01156 

Total_Cities 6 181011.51 225803.78 204093.9933 17355.33323 

Valid N (listwise) 6         

 
 
  

  N Minimum Maximum Mean Std. Deviation 

Total_0_100 24 30398.00 39343.00 35262.1667 2240.54639 

Total_100_200 24 25963.00 37850.00 30099.7083 2844.33534 

Total_200_300 24 44349.00 57844.00 51081.0000 3971.60394 

Total_300_400 24 31590.00 44264.00 38569.3750 2950.41418 

Total_400_500 24 16287.00 23572.00 20805.5833 1717.31213 

Total_Alkmaar 24 18821.00 31247.00 24810.8333 3319.38764 

Total_Den_Haag 24 86417.00 108827.00 95770.9167 6451.06060 

Total_Leiden 24 46758.00 66433.00 55236.0833 4379.41986 

Total_Cities 24 156244.00 194232.00 175817.8333 10983.67636 

Valid N (listwise) 24         
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Table 35 | Data description independent t-test Hudson's Bay,  6 months 

  N Minimum Maximum Mean Std. Deviation 

Total_0_100 12 15596.48 27568.47 20573.1975 3602.52295 

Total_100_200 12 37111.79 53986.70 45217.7150 5434.23974 

Total_200_300 12 28923.58 39084.77 33770.6767 3624.50116 

Total_300_400 12 44255.86 54213.40 48939.5517 3704.50988 

Total_400_500 12 47833.25 58164.10 52032.9567 3540.78450 

Den_Haag_total 12 70207.28 105138.66 87459.0083 13299.96716 

Rotterdam_Total 12 65746.04 88733.00 76490.3992 7063.37495 

Enschede_total 12 11602.36 15622.03 13979.5517 983.18108 

Leiden_total 12 19508.29 25859.96 22605.1383 2276.99174 

Total_Cities 12 175261.21 225803.78 200534.0975 17319.84866 

Valid N (listwise) 12         
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Table 36 |  Results independent t-test, all cities, V&D, 3 months 

  

Levene's Test for Equality 
of Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Total_0_100 Equal variances 
assumed 

1.019 .370 -1.722 4 .160 -1611.66667 

Equal variances not 
assumed     -1.722 3.503 .170 -1611.66667 

Total_100_200 Equal variances 
assumed 

.482 .526 -3.184 4 .033 -4317.00000 

Equal variances not 
assumed     -3.184 3.475 .041 -4317.00000 

Total_200_300 Equal variances 
assumed 

.988 .376 -.638 4 .558 -2368.66667 

Equal variances not 
assumed     -.638 3.484 .563 -2368.66667 

Total_300_400 Equal variances 
assumed 

.029 .873 -.862 4 .437 -2485.66667 

Equal variances not 
assumed     -.862 3.939 .438 -2485.66667 

Total_400_500 Equal variances 
assumed 

2.645 .179 -.847 4 .444 -1057.33333 

Equal variances not 
assumed     -.847 2.898 .461 -1057.33333 

Total_Alkmaar Equal variances 
assumed 

.150 .718 -.998 4 .375 -2864.33333 

Equal variances not 
assumed     -.998 3.887 .376 -2864.33333 

Total_Den_Haag Equal variances 
assumed 

.008 .932 -2.634 4 .058 -9585.33333 

Equal variances not 
assumed     -2.634 3.985 .058 -9585.33333 

Total_Leiden Equal variances 
assumed 

.065 .811 .185 4 .862 609.33333 

Equal variances not 
assumed     .185 3.960 .862 609.33333 

Total_Cities Equal variances 
assumed 

.056 .825 -1.224 4 .288 -11840.33333 

Equal variances not 
assumed     -1.224 3.973 .289 -11840.33333 
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Table 37 | Results independent t-test, individual cities V&D, 3months 

  

Equal variances assumed
2.058 .225 -.651 4 .550 -187.00000 287.19022

Equal variances not 

assumed
-.651 3.011 .561 -187.00000 287.19022

Equal variances assumed
.464 .533 -1.173 4 .306 -1663.00000 1417.63050

Equal variances not 

assumed
-1.173 3.694 .311 -1663.00000 1417.63050

Equal variances assumed
.479 .527 -1.055 4 .351 -1056.66667 1001.44984

Equal variances not 

assumed
-1.055 3.713 .355 -1056.66667 1001.44984

Equal variances assumed
1.616 .273 .146 4 .891 42.33333 289.39381

Equal variances not 

assumed
.146 3.351 .892 42.33333 289.39381

Equal variances assumed
5.836 .073 -.120 4 .910 -128.33333 1065.82118

Equal variances not 

assumed
-.120 2.376 .914 -128.33333 1065.82118

Equal variances assumed
.517 .512 -5.412 4 .006 -3609.66667 666.98359

Equal variances not 

assumed
-5.412 3.787 .007 -3609.66667 666.98359

Equal variances assumed
13.186 .022 -2.803 4 .049 -2777.00000 990.88832

Equal variances not 

assumed
-2.803 2.031 .105 -2777.00000 990.88832

Equal variances assumed
.533 .506 -1.429 4 .226 -2039.33333 1426.67523

Equal variances not 

assumed
-1.429 3.386 .238 -2039.33333 1426.67523

Equal variances assumed
10.380 .032 -1.756 4 .154 -1031.00000 587.05754

Equal variances not 

assumed
-1.756 2.061 .217 -1031.00000 587.05754

Equal variances assumed
.683 .455 -3.504 4 .025 -1483.33333 423.29488

Equal variances not 

assumed
-3.504 3.580 .030 -1483.33333 423.29488

Equal variances assumed
1.093 .355 -.718 4 .513 -520.33333 725.07762

Equal variances not 

assumed
-.718 3.398 .519 -520.33333 725.07762

Equal variances assumed
.284 .622 1.335 4 .253 2071.33333 1551.37108

Equal variances not 

assumed
1.335 3.856 .255 2071.33333 1551.37108

Equal variances assumed
.154 .715 1.040 4 .357 610.33333 587.08139

Equal variances not 

assumed
1.040 3.840 .360 610.33333 587.08139

Equal variances assumed
.205 .674 -.134 4 .900 -68.66667 513.09984

Equal variances not 

assumed
-.134 3.861 .900 -68.66667 513.09984

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference

Alkmaar_100_200

Alkmaar_200_300

Alkmaar_300_400

Alkmaar_400_500

Den_Haag_0_100

Leiden_100_200

Leiden_200_300

Leiden_300_400

Leiden_400_500

Den_Haag_100_200

Den_Haag_200_300

Den_Haag_300_400

Den_Haag_400_500

Leiden_0_100
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Table 38 | Results independent t-test, all cities, V&D, 6 months 

  

Levene's Test for 
Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

Total_0_100 Equal variances 
assumed 

.696 .424 -2.747 10 .021 -1974.50000 718.87861 

Equal variances 
not assumed     -2.747 8.015 .025 -1974.50000 718.87861 

Total_100_200 Equal variances 
assumed 

.304 .593 -6.066 10 .000 -4265.16667 703.12576 

Equal variances 
not assumed     -6.066 8.939 .000 -4265.16667 703.12576 

Total_200_300 Equal variances 
assumed 

17.413 .002 -.105 10 .919 -260.66667 2486.02233 

Equal variances 
not assumed     -.105 6.781 .920 -260.66667 2486.02233 

Total_300_400 Equal variances 
assumed 

.174 .685 -1.175 10 .267 -1631.16667 1387.72481 

Equal variances 
not assumed     -1.175 9.996 .267 -1631.16667 1387.72481 

Total_400_500 Equal variances 
assumed 

2.738 .129 -2.377 10 .039 -2590.50000 1089.62598 

Equal variances 
not assumed     -2.377 6.525 .052 -2590.50000 1089.62598 

Total_Alkmaar Equal variances 
assumed 

1.488 .250 -1.361 10 .203 -2089.66667 1535.55275 

Equal variances 
not assumed     -1.361 9.486 .205 -2089.66667 1535.55275 

Total_Den_Haag Equal variances 
assumed 

2.022 .185 -2.826 10 .018 -7961.66667 2817.63767 

Equal variances 
not assumed     -2.826 8.165 .022 -7961.66667 2817.63767 

Total_Leiden Equal variances 
assumed 

.044 .838 -.390 10 .704 -670.66667 1718.04509 

Equal variances 
not assumed     -.390 9.951 .704 -670.66667 1718.04509 

Total_Cities Equal variances 
assumed 

3.604 .087 -1.981 10 .076 -10722.00000 5413.18635 

Equal variances 
not assumed     -1.981 8.821 .080 -10722.00000 5413.18635 
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Table 39 | Results independent t-test, individual cities, V&D, 6 months 

  

Equal variances assumed
2.177 .171 -2.166 10 .056 -356.50000 164.58049

Equal variances not 

assumed
-2.166 6.746 .068 -356.50000 164.58049

Equal variances assumed
5.215 .046 -1.472 10 .172 -1122.16667 762.20378

Equal variances not 

assumed
-1.472 8.278 .178 -1122.16667 762.20378

Equal variances assumed
.108 .749 -.657 10 .526 -428.33333 652.04052

Equal variances not 

assumed
-.657 9.995 .526 -428.33333 652.04052

Equal variances assumed
3.820 .079 -.945 10 .367 -182.66667 193.39263

Equal variances not 

assumed
-.945 7.330 .375 -182.66667 193.39263

Equal variances assumed
.005 .944 -.374 10 .716 -256.50000 685.21686

Equal variances not 

assumed
-.374 9.997 .716 -256.50000 685.21686

Equal variances assumed
.005 .944 -6.524 10 .000 -3216.00000 492.98559

Equal variances not 

assumed
-6.524 9.936 .000 -3216.00000 492.98559

Equal variances assumed
10.370 .009 -.704 10 .498 -1040.66667 1478.73556

Equal variances not 

assumed
-.704 5.361 .511 -1040.66667 1478.73556

Equal variances assumed
3.631 .086 -2.080 10 .064 -1786.83333 859.15478

Equal variances not 

assumed
-2.080 7.581 .073 -1786.83333 859.15478

Equal variances assumed
3.235 .102 -3.746 10 .004 -1661.66667 443.57537

Equal variances not 

assumed
-3.746 5.264 .012 -1661.66667 443.57537

Equal variances assumed
.004 .954 -4.507 10 .001 -1718.00000 381.19202

Equal variances not 

assumed
-4.507 9.800 .001 -1718.00000 381.19202

Equal variances assumed
.368 .558 -1.851 10 .094 -692.66667 374.11539

Equal variances not 

assumed
-1.851 8.456 .099 -692.66667 374.11539

Equal variances assumed
.990 .343 2.493 10 .032 1902.16667 762.87527

Equal variances not 

assumed
2.493 9.154 .034 1902.16667 762.87527

Equal variances assumed
.008 .931 2.077 10 .065 584.00000 281.20827

Equal variances not 

assumed
2.077 9.732 .065 584.00000 281.20827

Equal variances assumed
2.950 .117 -1.294 10 .225 -746.16667 576.61255

Equal variances not 

assumed
-1.294 8.091 .231 -746.16667 576.61255

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference

Alkmaar_100_200

Alkmaar_200_300

Alkmaar_300_400

Alkmaar_400_500

Den_Haag_0_100

Leiden_100_200

Leiden_200_300

Leiden_300_400

Leiden_400_500

Den_Haag_100_200

Den_Haag_200_300

Den_Haag_300_400

Den_Haag_400_500

Leiden_0_100



 

 

 

 

XVII 

 

 

Table 40 | Results independent t-test, all cities, V&D, 12 months 

  

Levene's Test for 
Equality of Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

Total_0_100 Equal variances 
assumed 

.130 .722 .427 22 .674 397.66667 931.40605 

Equal variances 
not assumed     .427 21.994 .674 397.66667 931.40605 

Total_100_200 Equal variances 
assumed 

.008 .930 -1.538 22 .138 -1735.08333 1128.19417 

Equal variances 
not assumed     -1.538 21.035 .139 -1735.08333 1128.19417 

Total_200_300 Equal variances 
assumed 

2.774 .110 -.744 22 .465 -1217.66667 1637.38844 

Equal variances 
not assumed     -.744 20.296 .466 -1217.66667 1637.38844 

Total_300_400 Equal variances 
assumed 

1.169 .291 -.104 22 .918 -127.75000 1231.27117 

Equal variances 
not assumed     -.104 18.912 .918 -127.75000 1231.27117 

Total_400_500 Equal variances 
assumed 

.627 .437 -3.142 22 .005 -1871.16667 595.58422 

Equal variances 
not assumed     -3.142 18.074 .006 -1871.16667 595.58422 

Total_Alkmaar Equal variances 
assumed 

2.688 .115 .437 22 .666 603.00000 1379.61357 

Equal variances 
not assumed     .437 17.704 .667 603.00000 1379.61357 

Total_Den_Haag Equal variances 
assumed 

1.585 .221 -2.544 22 .018 -6021.83333 2367.06785 

Equal variances 
not assumed     -2.544 21.751 .019 -6021.83333 2367.06785 

Total_Leiden Equal variances 
assumed 

.561 .462 .476 22 .639 864.83333 1818.75062 

Equal variances 
not assumed     .476 20.385 .639 864.83333 1818.75062 

Total_Cities Equal variances 
assumed 

1.537 .228 -1.016 22 .321 -4554.00000 4480.86239 

Equal variances 
not assumed     -1.016 20.737 .321 -4554.00000 4480.86239 
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Table 41 | Results independent t-test, individual cities, V&D, 12 months 

  

Equal variances assumed
4.767 .040 -1.944 22 .050 -221.41667 113.89003

Equal variances not 

assumed
-1.944 17.098 .059 -221.41667 113.89003

Equal variances assumed
1.726 .202 -.248 22 .806 -137.58333 554.36905

Equal variances not 

assumed
-.248 19.309 .807 -137.58333 554.36905

Equal variances assumed
4.351 .049 1.434 22 .166 1118.75000 780.34006

Equal variances not 

assumed
1.434 17.971 .169 1118.75000 780.34006

Equal variances assumed
.022 .884 -1.133 22 .270 -156.75000 138.38387

Equal variances not 

assumed
-1.133 21.062 .270 -156.75000 138.38387

Equal variances assumed
.843 .369 1.120 22 .275 744.33333 664.52547

Equal variances not 

assumed
1.120 20.483 .276 744.33333 664.52547

Equal variances assumed
.085 .773 -2.104 22 .047 -1579.83333 750.87231

Equal variances not 

assumed
-2.104 18.645 .049 -1579.83333 750.87231

Equal variances assumed
3.298 .083 -2.197 22 .039 -2158.08333 982.20568

Equal variances not 

assumed
-2.197 15.105 .044 -2158.08333 982.20568

Equal variances assumed
1.822 .191 -2.867 22 .009 -1778.33333 620.31027

Equal variances not 

assumed
-2.867 20.420 .009 -1778.33333 620.31027

Equal variances assumed
3.994 .058 -3.654 22 .001 -1249.91667 342.08128

Equal variances not 

assumed
-3.654 17.163 .002 -1249.91667 342.08128

Equal variances assumed
12.199 .002 -.676 22 .506 -346.66667 513.17391

Equal variances not 

assumed
-.676 15.061 .510 -346.66667 513.17391

Equal variances assumed
.428 .520 .151 22 .881 66.16667 437.31396

Equal variances not 

assumed
.151 21.779 .881 66.16667 437.31396

Equal variances assumed
2.669 .117 1.468 22 .156 1078.00000 734.56949

Equal variances not 

assumed
1.468 17.918 .160 1078.00000 734.56949

Equal variances assumed
1.444 .242 1.601 22 .124 531.83333 332.27054

Equal variances not 

assumed
1.601 17.638 .127 531.83333 332.27054

Equal variances assumed
.574 .457 -1.269 22 .218 -464.50000 366.06290

Equal variances not 

assumed
-1.269 19.950 .219 -464.50000 366.06290

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference

Alkmaar_100_200

Alkmaar_200_300

Alkmaar_300_400

Alkmaar_400_500

Den_Haag_0_100

Leiden_100_200

Leiden_200_300

Leiden_300_400

Leiden_400_500

Den_Haag_100_200

Den_Haag_200_300

Den_Haag_300_400

Den_Haag_400_500

Leiden_0_100
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Table 42 | Results independent t-test, all cities, Hudson's Bay, 3 months 

 
 
 
 

Equal variances assumed
1.028 .368 5.729 4 .005 7484.52333 1306.36975

Equal variances not 

assumed
5.729 2.868 .012 7484.52333 1306.36975

Equal variances assumed
.001 .974 3.816 4 .019 9267.49000 2428.67134

Equal variances not 

assumed
3.816 3.998 .019 9267.49000 2428.67134

Equal variances assumed
.418 .553 4.418 4 .012 6924.95667 1567.27344

Equal variances not 

assumed
4.418 3.698 .014 6924.95667 1567.27344

Equal variances assumed
1.663 .267 1.837 4 .140 3518.17667 1914.69659

Equal variances not 

assumed
1.837 3.241 .157 3518.17667 1914.69659

Equal variances assumed
1.288 .320 -.022 4 .984 -50.18667 2283.33491

Equal variances not 

assumed
-.022 2.955 .984 -50.18667 2283.33491

Equal variances assumed
.723 .443 10.630 4 .000 29482.23333 2773.42335

Equal variances not 

assumed
10.630 3.623 .001 29482.23333 2773.42335

Equal variances assumed
1.040 .366 -.856 4 .440 -525.73000 614.17108

Equal variances not 

assumed
-.856 3.522 .446 -525.73000 614.17108

Equal variances assumed
.357 .582 .412 4 .702 897.96333 2180.90035

Equal variances not 

assumed
.412 3.862 .702 897.96333 2180.90035

Equal variances assumed
1.174 .340 -.850 4 .443 -2709.50667 3186.49609

Equal variances not 

assumed
-.850 3.277 .453 -2709.50667 3186.49609

Equal variances assumed
.839 .411 3.321 4 .029 27144.96000 8172.76653

Equal variances not 

assumed
3.321 3.482 .036 27144.96000 8172.76653

Den_Haag_total

Enschede_total

Leiden_total

Rotterdam_Total

Total_Cities

Total_0_100

Total_100_200

Total_200_300

Total_300_400

Total_400_500

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference
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Table 43 | Results independent t-test, individual cities, Hudson's Bay, 3 months 

  

Equal variances assumed
1.382 .305 6.012 4 .004 7584.23000 1261.54212

Equal variances not 

assumed
6.012 2.794 .011 7584.23000 1261.54212

Equal variances assumed
.035 .861 6.800 4 .002 6056.73667 890.70753

Equal variances not 

assumed
6.800 3.808 .003 6056.73667 890.70753

Equal variances assumed
4.157 .111 8.458 4 .001 7507.83667 887.67497

Equal variances not 

assumed
8.458 2.308 .009 7507.83667 887.67497

Equal variances assumed
.067 .809 6.499 4 .003 5614.02333 863.76928

Equal variances not 

assumed
6.499 3.989 .003 5614.02333 863.76928

Equal variances assumed
2.193 .213 10.560 4 .000 2719.40667 257.51977

Equal variances not 

assumed
10.560 3.161 .001 2719.40667 257.51977

Equal variances assumed
.048 .837 -1.159 4 .311 -99.70667 85.99909

Equal variances not 

assumed
-1.159 3.924 .312 -99.70667 85.99909

Equal variances assumed
.000 .993 1.124 4 .324 1323.85667 1177.31987

Equal variances not 

assumed
1.124 3.964 .324 1323.85667 1177.31987

Equal variances assumed
3.738 .125 -.714 4 .514 -348.97000 488.52407

Equal variances not 

assumed
-.714 2.435 .537 -348.97000 488.52407

Equal variances assumed
.420 .552 .044 4 .967 22.78333 520.94533

Equal variances not 

assumed
.044 3.753 .967 22.78333 520.94533

Equal variances assumed
.012 .917 -.671 4 .539 -233.91000 348.72564

Equal variances not 

assumed
-.671 3.982 .539 -233.91000 348.72564

Equal variances assumed
4.510 .101 -1.045 4 .355 -291.82000 279.19018

Equal variances not 

assumed
-1.045 2.674 .381 -291.82000 279.19018

Equal variances assumed
.553 .499 2.758 4 .051 1886.89667 684.09974

Equal variances not 

assumed
2.758 3.531 .059 1886.89667 684.09974

Equal variances assumed
1.865 .244 -3.208 4 .033 -1826.81000 569.53713

Equal variances not 

assumed
-3.208 3.261 .044 -1826.81000 569.53713

Equal variances assumed
1.383 .305 -1.303 4 .262 -2769.59333 2124.95049

Equal variances not 

assumed
-1.303 2.784 .290 -2769.59333 2124.95049

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference

Den_Haag_0_100

Den_Haag_100_200

Den_Haag_200_300

Den_Haag_300_400

Den_Haag_400_500

Enschede_300_400

Rotterdam_100_200

Rotterdam_300_400

Rotterdam_400_500

Leiden_0_100

Leiden_100_200

Leiden_200_300

Leiden_300_400

Enschede_200_300
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Table 44 | Results independent t-test, all cities, Hudson's Bay, 6 months 

 
 
 
 
 
 
  

  

Levene's Test for 
Equality of 
Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

Total_0_100 Equal variances 
assumed 

.696 .424 -2.747 10 .021 -1974.50000 718.87861 

Equal variances 
not assumed     -2.747 8.015 .025 -1974.50000 718.87861 

Total_100_200 Equal variances 
assumed 

.304 .593 -6.066 10 .000 -4265.16667 703.12576 

Equal variances 
not assumed     -6.066 8.939 .000 -4265.16667 703.12576 

Total_200_300 Equal variances 
assumed 

17.413 .002 -.105 10 .919 -260.66667 2486.02233 

Equal variances 
not assumed     -.105 6.781 .920 -260.66667 2486.02233 

Total_300_400 Equal variances 
assumed 

.174 .685 -1.175 10 .267 -1631.16667 1387.72481 

Equal variances 
not assumed     -1.175 9.996 .267 -1631.16667 1387.72481 

Total_400_500 Equal variances 
assumed 

2.738 .129 -2.377 10 .039 -2590.50000 1089.62598 

Equal variances 
not assumed     -2.377 6.525 .052 -2590.50000 1089.62598 

Total_Alkmaar Equal variances 
assumed 

1.488 .250 -1.361 10 .203 -2089.66667 1535.55275 

Equal variances 
not assumed     -1.361 9.486 .205 -2089.66667 1535.55275 

Total_Den_Haag Equal variances 
assumed 

2.022 .185 -2.826 10 .018 -7961.66667 2817.63767 

Equal variances 
not assumed     -2.826 8.165 .022 -7961.66667 2817.63767 

Total_Leiden Equal variances 
assumed 

.044 .838 -.390 10 .704 -670.66667 1718.04509 

Equal variances 
not assumed     -.390 9.951 .704 -670.66667 1718.04509 

Total_Cities Equal variances 
assumed 

3.604 .087 -1.981 10 .076 -10722.00000 5413.18635 

Equal variances 
not assumed     -1.981 8.821 .080 -10722.00000 5413.18635 
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Table 45 | Results independent t-test, individual cities, Hudson's Bay, 6 months 

  

Equal variances assumed
2.587 .139 -1.815 10 .100 -3405.98167 1876.58616

Equal variances not 

assumed
-1.815 7.306 .111 -3405.98167 1876.58616

Equal variances assumed
.095 .764 -4.718 10 .001 -4789.55667 1015.22217

Equal variances not 

assumed
-4.718 9.978 .001 -4789.55667 1015.22217

Equal variances assumed
.027 .873 -3.713 10 .004 -5190.81833 1397.91601

Equal variances not 

assumed
-3.713 9.999 .004 -5190.81833 1397.91601

Equal variances assumed
1.198 .299 -2.576 10 .028 -3285.60833 1275.43661

Equal variances not 

assumed
-2.576 7.758 .034 -3285.60833 1275.43661

Equal variances assumed
8.899 .014 -4.083 10 .002 -2105.24167 515.58225

Equal variances not 

assumed
-4.083 6.043 .006 -2105.24167 515.58225

Equal variances assumed
.036 .852 2.322 10 .043 150.67667 64.89165

Equal variances not 

assumed
2.322 9.710 .043 150.67667 64.89165

Equal variances assumed
.018 .895 -1.873 10 .091 -1437.64167 767.39773

Equal variances not 

assumed
-1.873 9.987 .091 -1437.64167 767.39773

Equal variances assumed
5.920 .035 2.757 10 .020 882.22333 320.01514

Equal variances not 

assumed
2.757 6.774 .029 882.22333 320.01514

Equal variances assumed
.076 .788 -.052 10 .960 -17.56167 337.87387

Equal variances not 

assumed
-.052 9.994 .960 -17.56167 337.87387

Equal variances assumed
.921 .360 1.458 10 .175 459.28833 314.96536

Equal variances not 

assumed
1.458 7.560 .185 459.28833 314.96536

Equal variances assumed
1.016 .337 1.806 10 .101 414.54833 229.55600

Equal variances not 

assumed
1.806 9.059 .104 414.54833 229.55600

Equal variances assumed
.656 .437 -1.100 10 .297 -1159.21500 1053.87289

Equal variances not 

assumed
-1.100 9.263 .299 -1159.21500 1053.87289

Equal variances assumed
.004 .949 1.781 10 .105 1985.29500 1114.59173

Equal variances not 

assumed
1.781 9.942 .105 1985.29500 1114.59173

Equal variances assumed
1.126 .314 1.490 10 .167 3019.45500 2026.10518

Equal variances not 

assumed
1.490 9.284 .169 3019.45500 2026.10518

Levene's Test for Equality of 

Variances t-test for Equality of Means

F Sig. t df Sig. (2-tailed) Mean Difference

Std. Error 

Difference

Den_Haag_0_100

Den_Haag_100_200

Den_Haag_200_300

Den_Haag_300_400

Den_Haag_400_500

Enschede_300_400

Rotterdam_100_200

Rotterdam_300_400

Rotterdam_400_500

Leiden_0_100

Leiden_100_200

Leiden_200_300

Leiden_300_400

Enschede_200_300
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Figure 36: Footfall heatmap Den Haag, with A1 outlets (green dots), 2010: 
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Figure 37 | Overview footfall Enschede 
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There are multiple assumptions tested on the results of the multiple regression analyses. First, the 

assumption of normality is tested, followed by linearity, homoscedasticity and absence of multicollinearity. 

Since there are two different multiple regression analyses in this research, the assumptions are tested for 

both models. Hereby is the simple and multiple regression analysis with the contract rent per square meter 

as dependent variable model 1 and passengers as dependent variable model 2.  

 
Normality  

Before preforming the multiple regression analysis, the normality of the dependent variables are 

investigated. As expected, the histogram reveals the rent/m2 is not normal disturbed as shown in appendix 

III. In addition, the Skewness and Kurtosis test shows respectively values of 1.13 and 2.22, where this 

should be between -1 and 1 to assume a normal distribution. Moreover, the differences between the Mean 

(226.43) and Median (200) support the idea there is no normal distribution. The natural logarithm of the 

rent reveals a normal fit in the histogram, Skewness and Kurtosis test and difference between Mean (5.3095) 

and Median (5.2983) is small, hence is suitable as dependent variable.  

The normal distribution of the passengers is investigated for the second multiple regression. Figure 

40 reveals the normal distribution of the simple regression analysis with the dependent variable LN_rent. 

The histogram in figure 41 reveals a normal distribution of independent variables on the dependent variable 

passengers.  
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Normality plots dependent variable 

Rent/m2 

 
Figure 38 | Histogram dependent variable:Rent/m2 

 

 
 

  

 

Statistics 

Huurm2   

N Valid 493 

Missing 26432 

Mean 226,4332 

Median 200,0000 

Skewness 1,312 

Std. Error of Skewness ,110 

Kurtosis 2,221 

Std. Error of Kurtosis ,220 

Table 46 | Skewness and Kurtosis test dependent variable:Rent/m2 



 

 

 

 

XXVII 

 

 

LN_Rent/m2 

 
 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Table 47 | Skewness and Kurtosis test dependent variable:LN_Rent/m2 

  

 
 
 

  

LN_huurm2   

N Valid 493 

Missing 26432 

Mean 5,3095 

Median 5,2983 

Skewness -,168 

Std. Error of Skewness ,110 

Kurtosis ,310 

Std. Error of Kurtosis ,220 

Figure 39 | Histogram dependent variable:LN_rent/m2 
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Rent 

 
Figure 40 | Histogram simple regression analysis, DV:LN_Rent 
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LN_Footfall

 
Figure 41 | Histogram multiple regression analysis, DV: LN_Footfall
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 Linearity 
 

 The assumption of linearity assumes the relation between dependent variable y and independent 

variable x follows a linear line. A P-P plot shows if the residuals are linear distributed.   For the first model, 

with “LN_rent” as dependent, Appendix X figure 10 reveals the P-P plot follows the straight line, hence 

linearity is clarified. Likewise, the p-p plot for the second model, Appendix X figure 11 shows the same 

result.  

 
Linearity Assumptions  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 42 | P-P Plot multiple regression analysis DV: LN_RENT 
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Homoscedasticity  

The homogeneity refers to equal variances of Y scores at each level of the X variable. In Appendix 

XI the scatterplots of both models are visualized. If the variance of the residuals depends on the values of 

the independent variable, heteroskedasticity can occur which lead to biased results. By means of a 

scatterplot, the homogeneity is checked. If there is no specific pattern visible in the scatterplot, and the 

residuals are spread equally among the y and x asses, homogeneity is no issue. Both scatterplots in figure 

45 and 46 reveals no issue concerning homogeneity.   

  

Figure 43 | P-P Plot multiple regression analysis DV:LN_Passenger 
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Homoscedastic assumptions  

    

Figure 44: Scatterplot multiple regression analysis DV: LN_Rent 

Figure 46 | Scatterplot multiple regression analysis DV: LN_Passenger 

Figure 45 | Scatterplot simple regression analysis, DV_Rent 
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 Multicollinearity  

When preforming a multiple regression analysis there is a risk of correlation between independent 

variables, the so called multicollinearity. When independent variables have a strong correlation, the 

reliability in respect to predicting the dependent variables reduces. The correlation between the independent 

variables are shown in appendix VII. The variance inflation factor (VIF) is used to detect multicollinearity. 

The VIF is calculated as follow: VIF=  1/((1-R^2)) 

The R2  is the square of the correlation, hence the goodness-of-fit of a dependent variable on the 

independent variable. A VIF larger than 10 indicates multicollinearity. Table 48 shows a VIF larger than 

ten for inhabitants in a circle of 2, 5 and 10 kilometers of a store. Simple regression analysis with passengers 

as dependent variable and inhabitants in a circle of 2,5 and 10 kilometer as independent variables, as shown 

in respectively Table 49, Table 50 and Table 51, reveal that inhabitants in a radius of 10 kilometer have the 

strongest impact on footfall. Meaning this variable is the most suitable to use in the analysis 

 

 
  

Standardized 

Coefficients

B Std. Error Beta Zero-order Partial Part Tolerance VIF

(Constant) 21586,282 5424,034 3,980 ,000

INW_02_KM ,011 ,070 ,043 ,152 ,879 -,073 ,018 ,007 ,030 33,070

INW_05_KM -,027 ,015 -,571 -1,807 ,075 -,122 -,210 -,088 ,024 42,370

INW_10_KM ,022 ,008 ,806 2,809 ,006 -,041 ,316 ,136 ,029 34,877

A2_Welstandsklasse -1941,289 892,590 -,126 -2,175 ,033 -,093 -,250 -,106 ,703 1,423

B1_Welstandsklasse -541,855 973,370 -,033 -,557 ,579 -,124 -,066 -,027 ,652 1,533

B2_Welstandsklasse -339,574 1391,923 -,015 -,244 ,808 -,240 -,029 -,012 ,618 1,618

C1_Welstandsklasse -538,346 2087,818 -,014 -,258 ,797 -,170 -,031 -,013 ,771 1,298

B1_Segment -7644,194 1043,471 -,516 -7,326 ,000 ,151 -,656 -,356 ,475 2,107

B2_Segment -13665,629 1162,302 -1,004 -11,757 ,000 -,478 -,813 -,571 ,323 3,095

C_Segment -17177,242 1668,482 -,894 -10,295 ,000 -,377 -,774 -,500 ,312 3,201

WVO -8,628 4,458 -,116 -1,936 ,057 ,083 -,224 -,094 ,652 1,534

D_Hoogmarkt -272,915 931,075 -,018 -,293 ,770 -,150 -,035 -,014 ,596 1,678

D_LaagMarkt 466,393 1045,711 ,026 ,446 ,657 ,311 ,053 ,022 ,706 1,415

D_Dagelijks -2065,247 1281,284 -,104 -1,612 ,111 ,129 -,188 -,078 ,567 1,764

D_VrijeTijd -3937,655 2213,025 -,104 -1,779 ,079 -,083 -,207 -,086 ,686 1,458

D_HUIS -205,749 1208,438 -,009 -,170 ,865 -,041 -,020 -,008 ,820 1,219

D_Leisure -42,405 1647,139 -,002 -,026 ,980 -,003 -,003 -,001 ,640 1,563

D_Detailoverig -998,170 1454,823 -,037 -,686 ,495 -,182 -,081 -,033 ,820 1,219

D_Diensten 739,864 1506,645 ,034 ,491 ,625 -,107 ,058 ,024 ,480 2,081

D_Keten 960,252 1265,600 ,053 ,759 ,451 ,237 ,090 ,037 ,482 2,073

Percentage_VD 51,503 186,310 ,030 ,276 ,783 -,084 ,033 ,013 ,205 4,868

INDEX_VD_x_Distance -,080 ,420 -,022 -,190 ,850 -,109 -,023 -,009 ,174 5,745

RRI -47,781 40,914 -,088 -1,168 ,247 -,296 -,137 -,057 ,416 2,402

1

a. Dependent Variable: PASSANTEN

Coefficients
a

Model

Unstandardized Coefficients

t Sig.

Correlations Collinearity Statistics

Table 48 | Multicollinearity between variables 
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Multicollinearity inhabitants 

 
Table 49 | Linear regression analysis with DV:Footfall and IV: Inhabitants_2KM 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 9874.849 250.995  39.343 .000 

Inhabitants_02_KM .030 .003 .096 10.859 .000 

a. Dependent Variable: Footfall 

 

 

Table 50 | Linear regression analysis with DV:Footfall and IV: Inhabitants 5 KM 

 

 
 

Table 51 | Linear regression analysis with DV:Footfall and IV: Inhabitants 10 KM 

 

 
 
 
 
 

  

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 11908,692 183,301  64,968 ,000 

Inhabitants_05_KM ,002 ,001 ,030 3,346 ,001 

a. Dependent Variable: Footfall 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 10430.249 179.947  57.963 .000 

INW_10_KM .004 .000 .111 12.564 .000 

a. Dependent Variable: Footfall 
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Figure 47 | Path analysis model 1 

 

Number of distinct sample moments: 55 

Number of distinct parameters to be estimated: 19 

Degrees of freedom (55 - 19): 36 
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Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. P Label 

LN_Footfall <--- D_Medium_segment -.303 .077 *** par_2 

LN_Footfall <--- D_High_segment -.221 .084 .009 par_3 

LN_Footfall <--- D_Exclusive_segment -.675 .283 .017 par_4 

LN_Footfall <--- D_Retail_Chain .635 .116 *** par_5 

LN_Footfall <--- INDEX_HB 16.566 4.388 *** par_6 

LN_Footfall <--- Outlets -.001 .000 *** par_7 

LN_Footfall <--- Inhabitants_10_Km .000 .000 *** par_8 

LN_Footfall <--- Parking_Tariff -.534 .045 *** par_9 

LN_Rent <--- LN_Footfall .249 .025 *** par_1 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

LN_Footfall <--- D_Medium_segment -.141 

LN_Footfall <--- D_High_segment -.095 

LN_Footfall <--- D_Exclusive_segment -.086 

LN_Footfall <--- D_Retail_Chain .196 

LN_Footfall <--- INDEX_HB .136 

LN_Footfall <--- Outlets -.315 

LN_Footfall <--- Inhabitants_10_Km .522 

LN_Footfall <--- Parking_Tarrif -.428 

LN_Rent <--- LN_Footfall .517 
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Variances: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

D_Medium_segment   .243 .021 11.640 *** par_10 

D_High_segment   .205 .018 11.640 *** par_11 

D_Exclusive_segment   .018 .002 11.640 *** par_12 

D_Retail_Chain   .107 .009 11.640 *** par_13 

INDEX_HB   .000 .000 11.640 *** par_14 

Outlets   221932.614 19065.644 11.640 *** par_15 

Inhabitants_10_Km   51606821095.974 4433405547.663 11.640 *** par_16 

Parking_Tariff   .716 .062 11.640 *** par_17 

e2   .392 .034 11.640 *** par_18 

e1   .189 .016 11.640 *** par_19 

Squared Multiple Correlations: (Group number 1 - Default model) 

   Estimate 

LN_Footfall   .648 

LN_Rent   .267 
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Figure 48 | Path analysis model 2 

 

Number of distinct sample moments: 120 

Number of distinct parameters to be estimated: 34 

Degrees of freedom (120 - 34): 86 
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Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. P Label 

LN_Footfall <--- Inhabitants_10_Km .000 .000 *** par_1 

LN_Footfall <--- Outlets -.001 .000 *** par_2 

LN_Footfall <--- Parking_Tariff -.534 .045 *** par_3 

LN_Footfall <--- D_Medium_segment -.303 .077 *** par_4 

LN_Footfall <--- D_High_segment -.221 .084 .009 par_5 

LN_Footfall <--- D_Exclusive_segment -.675 .283 .017 par_6 

LN_Footfall <--- D_Retail_Chain .635 .116 *** par_7 

LN_Footfall <--- INDEX_HB 16.566 4.388 *** par_13 

LN_Rent <--- Inhabitants_10_Km .000 .000 *** par_8 

LN_Rent <--- D_Medium_segment .109 .043 .012 par_9 

LN_Rent <--- D_High_segment .151 .047 .001 par_10 

LN_Rent <--- D_Exclusive_segment .705 .157 *** par_11 

LN_Rent <--- INDEX_HB 4.955 2.462 .044 par_12 

LN_Rent <--- LN_Footfall .270 .024 *** par_14 

LN_Rent <--- LN_WVO -.191 .028 *** par_15 

LN_Rent <--- D_A1 .577 .043 *** par_16 

LN_Rent <--- D_A2 .518 .047 *** par_17 

LN_Rent <--- D_B1 .462 .051 *** par_18 

LN_Rent <--- D_B2 .358 .083 *** par_19 
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Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

LN_Footfall <--- Inhabitants_10_Km .522 

LN_Footfall <--- Outlets -.315 

LN_Footfall <--- Parking_Tariff -.428 

LN_Footfall <--- D_Medium_segment -.141 

LN_Footfall <--- D_High_segment -.095 

LN_Footfall <--- D_Exclusive_segment -.086 

LN_Footfall <--- D_Retail_Chain .196 

LN_Footfall <--- INDEX_HB .136 

LN_Rent <--- Inhabitants_10_Km .199 

LN_Rent <--- D_Medium_segment .079 

LN_Rent <--- D_High_segment .100 

LN_Rent <--- D_Exclusive_segment .138 

LN_Rent <--- INDEX_HB .063 

LN_Rent <--- LN_Footfall .415 

LN_Rent <--- LN_WVO -.212 

LN_Rent <--- D_A1 .414 

LN_Rent <--- D_A2 .342 

LN_Rent <--- D_B1 .276 

LN_Rent <--- D_B2 .133 
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Variances: (Group number 1 - Default model) 

   Estimate S.E. P Label 

Inhabitants_10_Km   51606821095.97 4433405547.66 *** par_20 

Outlets   221932.614 19065.644 *** par_21 

Parking_Tariff   .716 .062 *** par_22 

D_Medium_segment   .243 .021 *** par_23 

D_High_segment   .205 .018 *** par_24 

D_Exclusive_segment   .018 .002 *** par_25 

D_Retail_Chain   .107 .009 *** par_26 

INDEX_HB   .000 .000 *** par_27 

LN_WVO   .582 .050 *** par_28 

D_A1   .243 .021 *** par_29 

D_A2   .205 .018 *** par_30 

D_B1   .168 .014 *** par_31 

D_B2   .065 .006 *** par_32 

e2   .392 .034 *** par_33 

e1   .120 .010 *** par_34 

Squared Multiple Correlations: (Group number 1 - Default model) 

   Estimate 

LN_Footfall   .648 

LN_Rent   .745 

 


