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Summary 
 

Introduction 

The retail sector in the Netherlands is constantly changing. Anno 2016 is the traditional supply driven 

character of the sector subjected to change due to saturation of the retail market and the economic crisis. 

It already led to an increasing competition between shopping centres resulting in increasing vacancy 

rates (NRW Taskforce Consumentenbeleving 2010-2011, 2011, p. 6). The demand side of the retail 

market is also shifting due to demographic changes and the changing purchasing behaviour of customers 

(CBW-MITEX, 2010).  

The first major effects are showing when big companies like V&D (62 shops), Macintosh (550 shops) and 

DA (266 shops) went bankrupt in a relative short amount of time (Nu.nl, 2016). The most heard reasons 

of these harsh times are the economic crisis and the upcoming competition of internet shopping, also 

known as e-commerce (NRC Handelsblad, 2015). Shopping centres located in regions where the 

population is declining have to face even worse odds. This thesis is primarily focussed on these regions.  A 

decreasing population inevitably means less customers and thus heavily influences the feasibility of 

keeping shopping centres operational in their present form.  

Population decline is a complex phenomenon which has a dramatic effect on its region. Due to the 

declining population will public oriented branches, like retailers, have to contend with smaller markets 

and less demand, because the amount of costumers within the catchment area declines (Haverkate, 

2012). Especially the smaller /neighbourhood oriented shopping centres, which serve mostly for daily 

shopping, will be heavy affected by the declining income as result of the population decline (BRO, 2011). 

They have a limited catchment area and cannot compensate the loss of customers by attracting customers 

from other regions. Which larger shopping centres might achieve.  

The predicted population decline in the Netherlands occurs mostly in the rural provinces. In the 

Netherlands the province of Limburg is the heaviest affected by population decline (CBS, 2013, p. 28). 

Within the province of Limburg is the region Parkstad is affected the most. Therefor is this region 

Parkstad the main focus of this study. The region consist of eight municipalities: Heerlen, Kerkrade, 

Landgraaf, Nuth, Brunssum, Voerendaal, Simpelveld and Onderbanken. On January first, 2015 the region 

housed 249.873 inhabitants.  

Knowing what the effects of the demographic changes on shopping centres are plays an important role in 

managing these facilities regarding drafting policies and determining strategies. The goal of this study is 

to obtain insight into the changing demographics and its impact on the shopping centres in the region 

Parkstad, in order to predict the effects on the survivability of the shopping centres. For municipalities 

and other stakeholders is it important to know what these effects are, so that they can intervene in time. 

The goal of this study results in the following research question: 

"To what extend does the changing demographics influence the potential income of shopping centres in the 

region Parkstad and to what extend does this affect the survivability of shopping centres in shrinking areas?" 

 

Methodology 

In order to predict these effects a population prediction of the region has to be made and the shopping 

centre choice behaviour of the inhabitants of the region has to be known. 

The thesis starts off with the population prediction. The population prediction method used is based on 

the PEARL model. This model is used by renowned companies like the Central Bureau of Statistics, 
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Netherlands Environmental Assessment Agency and several other companies who construct population 

forecasts. The method uses a cohort-component method to make the prediction. The population is split 

into cohorts regarding age and gender. For each cohort a component prediction is made. These 

components are fertility, mortality and migration. 

In order to simulate the patronization of shopping centres in the region, the shopping centre choice 

behaviour has to be known. Many authors have constructed spatial interaction model to simulate market 

share and retail market areas. The most used method is the Huff (1963) model, which uses distance and 

size as utilities for determining the chance that a consumer will shop at a certain place. This thesis 

however will use a more elaborated version of the Huff model, namely the Multiplicative Competitive 

Interaction model (MCI) by Nakanishi and Cooper (1974). This model allows more utilities to be taken 

into consideration. Additionally according to Craig et al (1984) is this method the most preferred by US 

firms due to faithfully reflecting the real customer behaviour. 

Population prediction 

Before constructing the population prediction the history of the region has been examined. During the 

sixties the Parkstad was one of the richest and most prosperous regions in the Netherlands. This was due 

to the heavy mining industry which boomed during these years. This led to massive migration towards 

the region. However, when alternative energy resources proved to be cheaper the mines were closed and 

the population growth came to a hold. Until 1995 the population has been relatively stable. But ever since 

the population is in a decline.  

The first component in the population prediction to be addressed is fertility. The fertility of the 

population is mainly dependent of the number of women between the ages of 15 and 49. Two things 

stand out when analysing the fertility in the region. Firstly, woman in the region tend to receive children 

at an earlier age than the average in the Netherlands and the total number of children born per woman in 

the region is lower than the average in the Netherlands. For the past decade the fertility in the region had 

been 10 percent lower than the average of the Netherlands. 

The second component concerns mortality rates. A national problem is the aging of the population. The so 

called baby boom generation is aging and will die off coming years. This will lead to a huge increase in the 

number of deaths and thus heavily affects the current population size. When analysing the population of 

Parkstad it already has a higher death rate than average. This might have to do with the relative high 

number of elderly living in the region, but this is also related to unhealthy living habits of the inhabitants. 

This can be explained by lower prosperity and lower average education levels in the region.  

The last component in the population prediction is the determination of the migration. Migration is the 

hardest factor to determine since it is directly linked to economic circumstances of the originating region 

and the economic circumstances of the region of destination. What stands out when analysing migration 

in the region is that the past decade it had a negative domestic migration balance. This means that the 

number of people moving from the case study area elsewhere within the Netherlands is higher than the 

number of people moving from elsewhere in the Netherlands towards the region.  

Combining all these data results in the population prediction of the study area. A low fertility rate, a high 

mortality rate and more emigrants than immigrants are the circumstances which transform an area into a 

shrinking region. The population will decline on average by 22 percent. This varies between 13 and 26 

percent among the eight municipalities.  
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Shopping centre choice behaviour  

The method used to determine the shopping centre choice behaviour of the inhabitant in the study region 

is the Multiplicative Competitive Interaction model. As input for the model a literature review identified 

the important attributes for customers to visit a shopping centre. This results in 22 influential attributes 

which may influence the shopping centre choice behaviour. These attributes can be categorized into: 

accessibility, merchandise, retail environment & design, services of staff and promotions.  

After identifying these influential attributes, a survey was designed. A total of 277 individuals were 

surveyed in the months May and June of 2016. Using the Multiplicative Competitive Interaction model the 

data was analysed and a model has been constructed and the attributes which significantly influence the 

choice behaviour of choosing a shopping centre in the study area have been identified. These are: 

“observed amount of shops”, “observed size of shopping centre”, “proximity of shopping centre”, “parking 

fee”, “lay-out of shopping centre”, “cleanliness of shopping centre”, “vacancy in shopping centre”, 

“promotions” and “travel time by car”. 

Results 

The information from the constructed Multiplicative Competitive Interaction model and the population 

prediction can now be combined and therefore give information about the distribution of customers per 

shopping centre in the region during the period 2015 - 2050. When analysing the data it reveals that most 

inhabitants do their daily shopping within the municipal borders. The average population decline in the 

Parkstad region is 22 percent and so is the average decline in patronization. However, there are big 

differences between the shopping centres. This partially corresponds to the difference in population 

decline. The amount of customers decline in fluctuates between 13.45 and 25.77 percent. This depends on 

the municipality and the patronization rate of the shopping centre from different municipalities. A decline 

in customers of 25 percent is harsh and heavily influences a shopping centre. 

The next step in this thesis is to determine the financial effect on of the population decline on shopping 

centres. For this the approach of minimum required amount of customers has been adopted. Since it is 

nearly impossible to calculate the minimum required amount of customers per shop there has been 

chosen to focus on one type of store. This store had to be present in nearly every shopping centre and also 

has to function as the anchor of each shopping centre. This resulted in the choice for the supermarket. 

The minimum required amount of customers is determined by dividing the required turnover of each 

supermarket by the average expenditure on daily goods. The average income in the region is lower than 

the national average, thus the expenditure in supermarkets has been adjusted accordingly. It has been 

concluded that eight shopping centres will not meet the required amount of customers to stay operation 

in their present form during the period of 2015 - 2050.  

Conclusions and discussion 

The effect of the changing demographics on the potential income of shopping centres has been adapted 

one-on-one. The assumption has been made that when the population declines by 22 percent then so will 

the turn-over. Some shopping centres will face bigger declines than others. Attributes which positively 

influence a higher patronization rate are a high amount of stores, a favourable lay out and low vacancy. To 

indicate the survivability of a shopping centre the survivability of the supermarket has been appointed 

critical, since this is the main reason for patronization of a shopping centre. When the supermarket 

disappears so will the main reason to patronize the shopping centre. The survivability of the shopping 

centres in the region will get heavily affected by the population decline. With no interference at least eight 

shopping centres will have a deficit in amount of customers and thus will no longer be operational in their 

current form. In order to counter the survival of the fittest shopping centre and to give as many shopping 

centres as possible a guarantee that they will survive in the future a scenario study has been setup.  
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The first scenario closes the least future proof shopping centres and aims at the other shopping centres to 

receive the minimum required amount of customers needed in order to survive. This led to the closure of 

six shopping centres and the reduction in size of three others. When these adoption have been executed 

the remaining shopping centres will meet the minimum required amount of customers to stay 

operational during the period 2015 - 2050. The second scenario aims at a maximum decline of customers 

of ten percent during the period 2015 - 2050. In this scenario an additional two shopping centres will 

have to be closed and eight others will have to shrink in size. When these changes have been adopted the 

patronization of the remaining shopping centres will vary between an increase of 6.3 percent and a 

decrease of 10 percent. 

Both scenarios are an improvement compared with taking no action. Taking no action will lead to the 

survival of the fittest shopping centre, resulting in the spread of unwanted vacancy across the region. 

Knowing which shopping centres have to close enables the region to find an answer to the soon empty 

shopping centres (e.g. construction of new dwellings, greenery facilities, etc). This also means that the 

spread of unwanted vacancy across the region is countered. However, a negative effect of the closure of 

some shopping centres is that these neighbourhoods will experience the loss of facilities and thus have to 

travel further to reach these facilities. This thesis only incorporates the minimum amount of required 

customers and bases its decisions on these numbers. However, in reality these decisions are not taken so 

lightly because of multiple stakeholders which all have their own interests. In order to make a well-

considered choice whether to close one of the shopping centres governmental intervention is needed. As 

foundation for these choices is a solid costs-benefit analysis per shopping centre needed. 
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1  Introduction  
 

This chapter functions as a kick off for this thesis. The chapter introduces the motivation of this study and 

eventually leads to the problem definition, research goal and research question. Section 1.1 gives a brief 

overview of the trends and developments which occur in the retail sector in the Netherlands. This serves 

to give insight and understanding of the markets current situation. The problem definition, the goal and 

the research question will be discussed in section 1.2. In addition the research design will be briefly 

elaborated in section 1.3. Lastly will the outline of this thesis be presented in section 1.4. 

1.1  Motivation 
The retail sector in the Netherlands is constantly changing. The retail market anno 2016 is under 

enormous pressure. This is the result of multiple events, starting in 2008 with the economic crisis, which 

had a huge impact on the retail sector. It led to unemployment, which results in fall of income and the 

consumer confidence decreases (Musso, 2014, p. 46). More recently due to the constant expansion of the 

retail supply the past two decades is the market showing signs of saturation. This means that the 

traditional supply driven character of the sector is going to change. It already led to an increasing 

competition between shopping centres resulting in increasing vacancy in the Netherlands (NRW 

Taskforce Consumentenbeleving 2010-2011, 2011, p. 6). Besides that the supply side is changing, is the 

demand side of the retail market also shifting. Demographic changes and the changing purchasing 

behaviour of consumers both have major influence on sales. Other trends like the individualisation of the 

population and the growth of e-commerce also alters the balance between retailers (CBW-MITEX, 2010).  

The first major effects are showing when big companies like V&D (62 shops), Macintosh (550 shops) and 

DA (266 shops) went bankrupt in a relative short amount of time (Nu.nl, 2016). The most discussed 

reasons of the harsh times in the retail market are the economic crisis and the upcoming competition of 

webshops, also known as e-commerce (NRC Handelsblad, 2015). All these bankrupted retailers leave 

holes in shopping streets, which further affects sales of the surrounding stores. Shopping centres located 

in regions where the population is in a decline have to face even worse odds. Despite of e-commerce 

being such an upcoming thread is this thesis primarily focussed on regions with a decreasing population 

and the effect of population decline on the feasibility of shopping centres in their present form. The 

problems in these areas will be even harsher as the declining population will affect the feasibility of shops 

every year the population further declines, additional to the effects of e-commerce. 

Population decline is a complex phenomenon which has dramatic effects on its region. Due to the 

declining population will public oriented branches, like retailers, have to contend with smaller markets 

and less demand, because the amount of costumers within the catchment area declines (Haverkate, 

2012). This affects the demand for facilities and directly influences the turnover of retailers and 

companies, which eventually leads to businesses going bankrupt (Rijksoverheid). The effect is simple, a 

smaller population means fewer costumers which inevitably leads to less turnover and thus less 

opportunities for shops (Visser, 2011).  An oversupply of retail space, leads to chronic vacancy and 

pauperization is only one of the consequences (Haverkate, 2012). If the authorities fail to respond 

adequately to this phenomenon, it will lead to more vacancy in the region with all the negative 

consequences it carries. 

Especially the smaller /neighbourhood oriented shopping centres, which serve mostly for daily shopping, 

will be heavy affected by the declining income as result of the population decline (BRO, 2011). These 

shopping centres have a limited catchment area and cannot compensate the loss of customers by 

attracting customers from other regions. Which larger shopping centres might achieve when focussing on 

a particular targeted audience. Demographic changes are hard to be influenced by the stakeholders. But 

what can be done instead is react in time by offering the right facilities, communication methods and 

products.  
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1.1.1  Demographic effects in the Netherlands 

The population development in the Netherlands is very diverse. The Netherlands Environmental 

Assessment Agency (Planbureau voor de Leefomgeving) predicted that the national population will grow 

by 7 percent during the period 2012 - 2040 (PBL, 2013, p. 33). The Netherlands Environmental 

Assessment Agency also predicted that around the year 2040 the population growth will stabilize. The 

Central Bureau of Statistics predicted that the overall population, during this period, will grow by 

approximately 650.000 people, of which three quarters takes place within the four big cities of the 

Netherlands (Amsterdam, Rotterdam, The Hague and Utrecht) (CBS, 2013, p. 3). Meanwhile, in other 

areas within the Netherlands the population growth will stagnate or even decline. This development 

already started in a couple of regions, like Zeeuws-Vlaanderen, East-Groningen, Delfzijl, North- and South-

Limburg, Achterhoek and Southeast-Drenthe. Figure 1 shows the predicted population changes between 

2012 and 2040 per municipality in the Netherlands according to the Central Bureau of Statistics.  

The population decline in the Netherlands occurs mostly in the rural provinces. This is in most cases the 

result of the emigration of young people, which negatively influences the birth rates. Of all the provinces 

is the province of Limburg the most affected by the population decline concerning housing and 

population numbers (CBS, 2013, p. 28). The Parkstad region, located in the most southern region of 

Limburg, experiences the biggest population decline of all regions in the Netherlands. Due to this fact has 

Parkstad been chosen as the case study for this thesis. 

 

1.1.2 The study area: Parkstad 

Parkstad region is located in the south of the Netherlands as shown in Figure 1. The region consist of 

eight municipalities: Brunssum, Heerlen, Kerkrade, Landgraaf, Nuth, Onderbank, Simpelveld and 

Voerendaal. On January first, 2015 the region housed 249.873 inhabitants. Parkstad region will 

encounters the biggest absolute population decline in the country (PBL, 2013). In the period 1995 - 2040 

the population will decline by 29,5 percent, according to the predictions of the Central Bureau of Statistics 

(Dijkstal & Mans, 2009). This of course has massive effects on the survivability of retailers especially in 

the smaller neighbourhood shopping centres. 

Population prediction 2012 - 2040 according to CBS 

Figure 1 population forecast 2012 – 2040 ((CBS & PBL, 2013); Edited)  
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1.1.3  Literature review 

With regard to the recent changes in the retail sector a lot of studies have occurred within this theme. 

Most of them are aimed at providing insight in the changing sector mostly due to the upcoming e-

commerce. For example Verkaik (2011) describes the effect of e-commerce on the patronization of Dutch 

shopping centres. A more international oriented report concerning e-commerce is by Bean (2000), which 

describes the effect of e-commerce on retail sales and commercial property values. This also affects the 

real estate values of supermarkets as presented by Gorczynski (2013). However, this is also dependant on 

the positioning of the supermarket within a neighbourhood shopping centre as examined by Doornbos 

(2016). 

Other studies concerning the retail sector and more specific concerning shopping centres are related to 

the shopping centre choice behaviour and the attributes which attract customers to patronize a particular 

centre. For example Mok identified 36 attributes which shoppers evaluate and its impact on the shopping 

centre patronization (Mok, 2013). Sit (2003) addresses various attributes that contribute to the shopping 

centre choice behaviour, but elaborates especially on the entertainment of customers. Oruc & Tihi (2012) 

assembled a list of store choice characteristics and used the Multiplicative Competitive Interaction model 

to point out discriminatory attributes. Hernández & Gómez (2012) collected data from 1,500 regular 

shopping centre costumers and used a factor analysis to determine attributes which influence the 

attractiveness of shopping centres. 

Of course there are many more studies done regarding these subjects. Yet no studies has been found 

which is aimed at providing insight in the effect of a decline population on the survivability and thus 

feasibility of retailing in neighbourhood shopping centres in regions. 

1.2  Problem definition and research questions 
Population decline has consequences for various sectors including the retail sector. The goal of this study 

is to obtain insight into the influence of demographics changes on the shopping centres in the case study 

area Parkstad, with such an insight can the survivability of retailers in the region be predicted. For 

municipalities and other stakeholders is it important to know what would be the future demand and if it 

will be enough for specific retailers to survive. More specifically, the following research questions need to 

be answered: 

"To what extend does the changing demographics influence the potential income of shopping centres in the 

region Parkstad and to what extend does this affect the survivability of shopping centres in shrinking areas?" 

In order to answer the research question, the following sub-questions need to be answered:  

1. “How will the population in the Parkstad region develop until 2050?” (Chapter 3)  

2. “What characteristics of shopping centres in the region of Parkstad contribute to attract consumers 

and to what extent do these characteristics influence this decision?” (Chapter 4) 

3. “What are the current market shares of the shopping centres in the region and how will this be 

affected by the population changes in the future?” (Chapter 5) 

4. “What are the expected effects of the population decline on the income of shopping centres and their 

possibility of surviving?” (Chapter 6 & 7) 
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1.3  Research design 
In this study, several research methods are used to answer the research questions. A brief literature 

review concerning the methodology is conducted in chapter two. The methodology functions as the tool 

used to answer the research questions. The method used for the population prediction is the PEARL 

method, also used by institutes like the Central Bureau of Statistics. The population prediction is 

elaborated in chapter three resulting in an overview of and providing insight in the population change for 

the period 2015 - 2050. The other method used concerns the Multiplicative Competitive Interaction 

model of Nakanishi and Cooper (1974). This method is used to estimate the shopping centre choice 

behaviour of the inhabitants of the study region. Firstly shopping centre choice behaviour literature has 

been reviewed in order to appoint attributes, which contribute to this behaviour.  

The other research questions are to be answered after conducting a field research. To do so a quantitative 

research approach is chosen. Because no data was available that comprehends all relevant aspects of this 

study, new data was collected. For the data collection, a physical and digital survey was created. The 

respondents of the survey are the patronizing customers of the shopping centres located within the case 

study area. That data is analysed and used to calculate the market shares of the shopping centres. 

Thereafter this information is combined with the population prediction to estimate the market shares for 

the future. These market shares are also used to simulate changes in the shopping centre choice 

behaviour when certain shopping centres are closed. This has been done in the scenario study. This 

scenario study provides a possible answer on how to keep retailing in neighbourhood shopping centres 

feasible during the period 2015 - 2050.  

1.4  Outline 
This thesis consists of eight chapters. Chapter one gives an introduction about the topic, the objectives of 

the thesis and explains the research questions. 

Chapter two introduces the applied methodology for the population prediction as well as shopping centre 

choice behaviour along with the review of methods available for each of these problems. For the 

population prediction the PEARL method has been used. To provide insight in the shopping centre choice 

behaviour and the determination of the market shares has the Multiplicative Competitive Interaction 

model of Nakanishi and Cooper been used.  

Chapter three provides details about the actual population prediction of Parkstad region for the period 

2015 - 2050. Chapter four entails the prediction of shopping centre choice. The aim of this chapter is to 

identify the influential attributes of shopping centres on customers choice of centres. 

The following chapter (chapter five) aims at predicting of shopping centre market shares in the period of 

2015 - 2050 using the knowledge obtained in chapter three and four. 

In chapter six, the feasibility of shopping centres is understood by appointing an anchor stores and 

determining the minimum required number of customers to keep this anchor stores running.  

Next chapter seven presents two scenarios which explore a way that the region could react on the 

population change concerning neighbourhood shopping centres. Scenario one tries to obtain the 

minimum required customers by the closure of six shopping centres. The second scenario aims at holding 

on to the current amount of customers per shopping centres and allow a maximum decline of customers 

of ten percent. 

Finally section eight gives a brief summary and conclusion combined with some limitations found in the 

thesis. 



      

15 
    

2 Methodology 
 

The goal of this chapter is to give insight into the methods used in this thesis for the population forecast 

and shopping centre choice behaviour. Section 2.1 gives an introduction on the method and the 

components out of which the population forecast model is constructed. The second section elaborates on 

different spatial interaction models, which eventually lead to the choice of the method used in this thesis. 

Together these methods form the foundation for determining the influence of the population change on 

de various shopping centres in the study area.  

2.1 Population prediction  
The method used in this thesis for the population prediction is the PEARL (Projecting population Events 

At Regional Level) model. This is the most used population prognosis method in the Netherlands for 

regional prognosis. This is the same method that renowned institutes like the Central Bureau of Statistics, 

Netherlands Environmental Assessment Agency (2005) and Etil (2015) use for their population 

prediction. The prognosis of the population is constructed using a cohort-component method. This means 

that the population will be split into cohorts regarding age and gender. The components (fertility, 

mortality and migration) are predicted by these age and gender-specific cohorts. 

On a regional level the input of the cohort-component method consist of age specific fertility rates, age 

specific mortality rates and age specific immigrant and emigrant amounts. According to PEARL, are the 

first three rates equal to the national population prognosis and will emigration be based on the historical 

data of the region. However, the situation in the case study region is not comparable to the rest of the 

Netherlands. Parkstad is the region with the biggest decrease of inhabitants in the Netherlands. So in this 

thesis, just like Etil (2015) does in their prognosis of the province of Limburg, will these components not 

be equal to the national data. Instead each components regional data will be analysed on how has 

developed the past years and then will be adjusted accordingly to the national data. The PEARL model 

uses the following formula (PBL & CBS, 2005): 

                                           (1) 

 

Where: 

   = Age 1, 2,...94; 

      = population (inhabitants) of age x on January first of calendar year t;  

        = number of children born from women of age x +1 on December 31th of calendar year t; 

        = deceased of age x +1 on December 31th of calendar year t;  

        = emigrants of age x +1 on December 31th of calendar year t;  

        = immigrants of age x +1 on December 31th of calendar year t. 

 

Note that the above stated formula is separately constructed for men and women. The elaboration on how 

each component is calculated is included in chapter three where the population prognosis of the region is 

extensively described. 
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2.2  Store choice literature 
Store choice literature aim at understanding the consumer store choice behaviour. More specifically, in 

this thesis the store choice process will be substituted by the shopping centre choice process, since the 

focus of this thesis lies on shopping centres. This comprehends identifying key variables that a customer 

takes into account when choosing a shopping centre. It can be assumed that customers not only care 

about the nearest facility, but that they also consider other variables in making their decision for 

patronizing a particular place. The models for consumer store-choice can be classified into two groups 

(Figure 2). The descriptive-determinist approach and the explicative-stochastic approach. The 

descriptive-determinist approach is based on observations and normative assumptions and can be 

divided into three main types of models: Empirical Observation Techniques, Normative Theory Approach 

and Reilly’s Law of Retail Gravitation. Each will be briefly explained in this section. 

 

Figure 2 spatial models and methods applied to the design of retail trade areas ( (Chasco, 1997); edited) 

Descriptive-determinist approach 

Empirical Observation Techniques 

These techniques are based on observations and quantification of market areas. These techniques are 

well known for the analogue procedure developed by W. Appelbaum (1961). The method spots 

consumers on a location map to establish the primary trade area of a store. This method is widely used by 

retailers.  

Normative Theory Approach 

Normative theory approach is based on assumptions that consumer behaviour concerns travel time. This 

includes the Central Place Theory. This method, proposed by Christaller (1935) and Lösch (1954), is 

based on the nearest-centre hypothesis: “If consumers are confronted with the choice between two 

identical outlets, they will choose the nearest one”. This method determines the border of a catchment area 

by which outlet is closer to the dwellings than another (Chasco Yrigoyen & Otero, 1998).  
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This hypothesis has not found much empirical support, with the exception of areas where shopping 

opportunities are few and transportation is difficult (Chasco Yrigoyen & Otero, 1998). This little empirical 

evidence suggested that consumers trade off the travel expenses with the attractiveness of alternative 

shopping opportunities. Reilly was the first to recognise this in its Law of Retail Gravitation based on 

Newton's law of gravitation (1931). 

Reilly´s Law of Retail Gravitation 

The Reilly´s Law of Retail Gravitation does not only observe distance, but also the attractiveness of other 

shopping opportunities. Reilly’s law states: “Stores located in centres with greater population draw 

customers from farther distances than those in smaller-order centres”. The model is based on Newton's law 

of planetary attraction. Most spatial choice models these days are based on this model of Reilly (Reilly, 

1931). 

Reilly was the patriarch of the spatial choice models known as Gravity models. In the early stages, these 

models were non-calibrated in the sense that the parameters of the models have a priori assigned values.  

Explicative-Stochastic Approach 

The second comprehensive group is called explicative-stochastic approach. This group can be divided into 

two groups: Revealed Preference Approach and Direct Utility Assessment Approach.  

Revealed Preference Approach 

The first group includes models that use revealed preference approach to calibrate the gravity type of 

spatial choice models. These models use information revealed by the past behaviour of customers to 

understand the dynamics of retail competition and how consumers choose among alternative shopping 

opportunities. 

Huff (1963) was the first to use the revealed preference approach to study retail store choice. Huff uses 

the distance (or travel time) from consumers zones to retail centres and the size of retail centre as input 

to find the probability of customers shopping at a particular place. This was the first model which 

prognoses a spatial interaction model for estimating retail trading areas. It stated that if consumers have 

several alternative shopping opportunities, they will visit several shops instead of only visiting a single 

centre. Each shop within the area, of which the consumer is familiar, has a chance to be visited. Huff 

linked chance of visiting to each area. This is positively influenced by the size of the area and negatively 

influenced by the distance. Huff's model states that the probability of any individual choosing a particular 

retail store is equal to the ratio of the utility of that store to the sum of utilities of all other stores that the 

individual considers (Ghosh, 1983). The formula of the Huff model is as follow: 

 

    

  

   
 

 
  

   
 

 
   

 

 

(2) 

Where: 

     = The probability that an individual in zone i will visit store j; 

    = size of store j; 

     = distance between zone i and store j;  

    = parameter which reflects the effect of distance on the probability of shopping at a 

  particular store. 
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The Huff model was the first to suggest that market areas are complex instead of the non-overlapping 

geometric areas of the Central Place Theory. Just like the Reilly's law model, Huff's model played an 

important role in modelling shopping choices behaviour and catchment areas. However, the main 

criticism to the Huff model is its over-simplification since it only considers two variables (distance and 

size) to describe consumer store choice behaviours. Several authors state that the model is missing 

additional variables in the utility function such as travel time, image, design, price and parking fee.   

Nakanishi and Cooper (1974) extended Huff's model by including a set of store attractiveness attributes, 

rather than just one. Attributes such as consumer opinion of store image, store appearance, and service 

level can be used. By taking these additional factors in order it improves the predictive performance of 

the model. This model was known as the Multiplicative Competitive Interaction model (MCI). The 

Multiplicative Competitive Interaction model uses the following formula to estimate the expected market 

share of a store:  

 
    

     
   

   

      
   

   
 
   

 (3) 

 

Where: 

     = The probability that an individual in zone i will visit store j; 

      = the kth attribute describing a store in j attract costumer from origin i; 

     = parameter which reflects the sensitivity of consumers with respect to variable k. 

Revealed preference methods overcome the problems of normative methods because consumers are not 

assigned exclusively to one shop, and the models can be applied to cases where customers shopping 

habits are independent of the store size. Despite these improvements, these models also have their 

drawbacks (Craig, Ghosh, & McLafferty, 1984). 

- They assume consumer utility functions are fully compensatory. In reality however customers 

reject stores beyond a certain distance. Customers may also reject stores unless they possess 

minimum levels of other attributes. 

- Context dependence: The estimated parameters reflect the characteristics of existing stores in 

the area. For example, the parameters associated with characteristics on which the excising 

stores do not differ much would be low. This does not, however, imply that such characteristics 

are unimportant to consumers but rather, that because of their similarity across stores, other 

variables are used to discriminate among them. 

- The distance decay parameter is highly dependent on the characteristics of the spatial structure. 

The implication is that in assessing the importance of location in store utilities, individual 

consider not only the distance to that stores but also the relative distances to other stores in the 

area. It implies that consumer residing in different areas might differentially weight the impact of 

distance on store choice.  

Direct Utility Assessment Approach 

The third group includes the models that use direct utility. These models overcome the problem of 

context dependence. They estimate consumer utility functions from simulated choice data using 

information integration, conjoin or logit techniques. Instead of observing the past choices, these methods 
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use the consumer evaluations of hypothetical store descriptions to calibrate the utility function. The best 

representative model of this group is the one developed by Gosh and Craig (1983) based on game theory.  

2.2.1  Choice of shopping centre choice behaviour model 

Clarkon (1996) has collected data concerning location models which are used by UK grocery retailers. 

The research shows that the procedure used by major grocery retailers operation within the UK does not 

rely on one approach, but employs a combination of several. These different approaches were used in a 

sequence to maximise the overall effectiveness. Firms initially use the checklist analysis to reduce the 

costs and time required to assess a large number of potential site location before using the analogue 

approach, regression-or a gravity model. Finally, the financial analysis decides which location is the most 

suitable for the new supermarket. 

Clarkon's study also shows that the most highly-developed models like Multiplicative Competitive 

Interaction model and Multiple Store Locations (Anachbal, Gurr, & Mahajan, 1982) are usually applied in 

a retailing context by US firms. 

The conclusion of the Clarkon paper shows that firms prefer the revealed preference approach to model 

store-choice behaviour. This approach is preferred over the normative models since it more faithfully 

reflects real consumer behaviours. In the revealed preference approach, the most popular is the 

Multiplicative Competitive Interaction model by Nakanishi and Cooper (Craig, Ghosh, & McLafferty, 

1984).  This conclusion has led to the choice of using the Multiplicative Competitive Interaction model to 

determine shopping centre choice behaviour in the study area. 

2.3 Conclusion  
The population prediction method used in this thesis will be based on the PEARL model.  This method is 

also used by the Central Bureau of Statistics, Netherlands Environmental Assessment Agency and several 

other companies. The method uses a cohort-component method to make the prognosis. The population 

will be split into cohorts regarding age and gender and the prediction is made based on components 

concerning fertility, mortality and migration. 

As for shopping centre choice behaviour, it can be concluded that many authors constructed spatial 

interaction model to simulate market share and retail market areas. The most used method is the Huff 

model (1963), which uses distance and size as utilities for determining the chance that a consumer will 

visit a shop at a certain place. This thesis however will use a more elaborated version of the Huff model, 

namely the Multiplicative Competitive Interaction model by Nakanishi and Cooper (1974). This model 

allows more variables to be taken into consideration. Additionally according to Craig et al (1984) is this 

method the most preferred by US firms, due to faithfully reflecting the real customer behaviour.  
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3 Population prediction 
 

This chapter elaborates on how the population prediction for the period 2015 – 2050 of the Parkstad 

region is developed. During this prediction the components mortality, fertility and migration will be 

addressed. More specifically will this chapter seeks to answer the first research question: “How will the 

population in the Parkstad region develop until 2050?”.  

Previous chapter introduced the method which will be used to simulate the population development of 

the study area. This chapter starts off by briefly introducing the population distribution of the region and 

the way the population has developed the past 50 years. The following section determines the fertility of 

the population and makes a prediction on how the fertility will develop the coming years. The mortality 

will be elaborated in section 3.3. Section 3.4 enlighten the prediction of the migration in and out of the 

region. Finally in section 3.5 all the above stated individual predictions will be combined to create a 

population prediction for the coming years. Lastly the conclusion will give a brief summary of the chapter 

and answers the research question.  

3.1 Present population  
The region Parkstad is a joint venture between eight municipalities in the south of Limburg (Gemeente 

Kerkrade, 2010). In 2015 the region housed 246.449 inhabitants spread across eight municipalities. The 

most populated municipality is Heerlen followed by Kerkrade and Landgraaf. The number of inhabitants 

per municipality is shown in Table 1. 

 

 

A brief elucidation of the history of the region might explain the population changes in the region. As 

shown in Figure 3 did the population of Parkstad grew rapidly from 1960 until 1967. During this period 

the region relied heavy on the coal mining industry. During this period Parkstad was one of the wealthiest 

areas of the Netherlands. After 1960 the coal industry got more competitors from other energy sources. 

After the government decided to close the mines (1965) the higher educated inhabitants started to move 

away from the region. This trend is visible in Figure 3 as the population declined during the sixties. The 

region then had a relatively steady growth of population until the peak in the late nineties. Ever since is 

the population in a state of decline, which results that the amount of inhabitants in the region is be back 

to the same level as in 1960.  

  

Municipality Population 2015 

Brunssum 28,656 

Heerlen 87,321 

Kerkrade 46,534 

Landgraaf 37,356 

Nuth 15,495 

Onderbanken 7,866 

Simpelveld 10,824 

Voerendaal 12,397 

245000 

255000 

265000 

275000 

1
9

6
0

 

1
9

6
5

 

1
9

7
0

 

1
9

7
5

 

1
9

8
0

 

1
9

8
5

 

1
9

9
0

 

1
9

9
5

 

2
0

0
0

 

2
0

0
5

 

2
0

1
0

 

2
0

1
5

 

In
h

ab
it

an
ts

 

Year 

Development of population Parkstad 1960 - 2014 

Figure 3 population development Parkstad 1960 - 2014 Table 1 inhabitants per municipality 2015 
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Population composition 

When predicting demographic developments a lot of attention is given to the population composition. A 

population pyramid is a tool which lends itself for a quick and easy overview of the population 

composition. The population pyramid of the Parkstad region is shown in Figure 4. The population 

pyramid of each municipality is shown in Annex 3.  

The first thing that stands out is that the pyramid is not 

shaped as a typical population pyramid. The 

population pyramid shows that there is a large 

accumulation of people between the age of 45 and 70. 

This is the mix of late baby boomers and the first 

generation after the baby boomers. According to the 

Central Bureau of Statistics (CBS & PBL, 2013) is this a 

national trend and forms a national problem.  

After the Second World War many  children were born 

across Europe. This phenomenon was later known as 

the baby boom. This was followed, in the sixties, by a 

strong decline in number of children. This explains the 

rapid drop and stagnation of the population. The 

combination of baby boomers and the quick drop of 

babies in the sixties leads to a weird shape of the 

population pyramid. This also leads to the recent 

trends of greying and dejuvenation of the population 

(Etil, 2007).  

Examining the population pyramid suggests that in coming years the amount of deaths in the region will 

be extra high, due to the aging of the baby boom generation. Thus the population will decline even 

further. 

3.2  Fertility  
Fertility of the population is heavily determined by the amount of females living in a region and the 

chance that a female of a particular age gives birth to a child. The component fertility in the population 

forecast is represented by       . Where number B is the number of children born from women of age x 

+1 on December 31th of calendar year t. The Central Bureau of Statistics uses two definitions to 

determine the fertility of a population. The total fertility rate, as from here referred to as TFR, and the age 

specific fertility rate, as from here referred to as ASFR.  

Age specific fertility rate (ASFR): This rating represents the chance that at a particular age a woman 

gives birth to a child. Most children are being received when the mother is of age between 15 and 49. Only 

a very small number of women receives children before the age of 15 and/or after the age of 49. The 

group is so small that the Central Bureau of Statistics does not have information of the fertility of women 

of these age groups. The age specific fertility rate is defined as: 

 
          

        
           

 (4) 

 

Where: 

  = Age 15, 16,...49; 

     = age specific fertility rate of women of age x of calendar year t; 
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Figure 4 population pyramid Parkstad 2015 
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       = number of children born by women with age x+1 on December 31 of calendar year t; 

     = population (inhabitants) of age x on January first of calendar year t;  

       = population (inhabitants) of age x+1 on December 31 of calendar year t.  

Total fertility rate (TFR): The TFR is the most discussed term concerning fertility. It represents the 

average number of children women tent to deliver during their life. This rate is directly derived from the 

ASFR. The TFR is composed of the summation of the fertility per age group. This results in the total 

fertility rate of each year. The data used to determining the TFR are derived from the Central Bureau of 

Statistics database Open Statline (CBS, 2016).   

Section 3.2.1 first analyses and describes the fertility rates of the Parkstad region during the period 2004 

- 2014. Moreover a comparison is made between the national and the regional fertility rates. Section 3.2.2 

then forecasts the fertility rates for the period 2015 - 2050.  

3.2.1  Present situation 

Age specific fertility rate (ASFR) 

The data used in this analysis originates from the Central Bureau of Statistics. The data from the period 

2004 - 2014 has been graphed for the study area as well as for the Netherlands.  

The Central Bureau of Statistic does not directly provides the ASFR of each municipality. However using 

PEARL to forecast the population the ASFR can to be calculated. The Central Bureau of Statistics does 

provide the number of children born per 5 year-cohort of age group of women per municipality. This data 

has been extracted from the open database CBS Statline (CBS, 2016). By summing the amount of women 

up in the same 5 year-age cohorts the ASFR can be calculated per 5 year age cohort. An overview of the 

ASFR in the five year cohorts of each municipality have been included in Annex 1a. The annex gives an 

overview of the ASFR for 2004, 2009 and 2014 per municipality. 

Figure 5 illustrates the fertility rate for the entire study area in 2014 as well as the corresponding rate for 

the Netherlands.  
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Two important observations can be made: 

1. Women in Parkstad tend to give birth at an earlier age than average in the Netherlands. The 

number of children born from mother of the age categories 15 - 25 in the region is higher than 

the national average, while this number is lower than the average for the age categories 30 - 45.  

2. The overall fertility is lower than average in the Netherlands.  

Additionally the Central Bureau of Statistics states that there is a link between educational level and the 

age which women give birth (CBS, 2012).  Lower educated women tend to labour children at a younger 

age. The fact that the region has a relatively low amount of highly educated people as a result of the bad 

economic circumstances may explain the higher fertility rates for younger women in the study area (Nicis 

Institute, 2009).  

Total fertility rate (TFR) 

The TFR gives an overview on the fertility of women regardless of the age. Figure 6 compares TFR of 

Parkstad with the national TFR during the period 2004 - 2014. During this period the fertility rate in the 

region stayed below the average of the Netherlands. It also shows that the difference has been 

considerably reduced during 2013 and 2014. In 2014 the TFR of Parkstad was 1.56, while the average of 

the Netherlands was 1.71. This is a difference of 8.8 percent. The average fertility of the province Limburg 

is circa 10 percent lower than the average of the Netherlands according to data of Central Bureau of 

Statistics (Neimid, 2015). The TFR per municipality for the period 2004 - 2014 are enclosed in Annex 1b. 

3.2.2 Prognosis  

To predict the future fertility rates, the developments pattern of the past has to be known and considered. 

The Central Bureau of Statistics has analysed the ASFR of the Netherlands for the period 1970 - 2006. The 

trends are illustrated in Figure 7. It shows that during this period many changes have occurred with 

respect to the fertility rate of age groups. While a drastic decline is observed for the fertility rate of 

women younger than 30, the fertility rate of women 

older than 30 continues to increase.  

After 1995 the age at what women give birth has 

been fairly stable except for the age group 35 and 

older, which seems to continue to grow. Figure 7 also 

contains a prediction for the period of 2006 –2009 by 

the Central Bureau of Statistics (CBS, 2006). The 

forecast however did not came true. The fertility 

rates of all age groups including the group of 35 and 

older has been relatively stable during the period 

2006 - 2009.  

The fertility rates of women over the past decennium 

has declined, with the exception of a temporary 
Figure 7 fertility of women per age group 1980 - 2009 
(CBS, 2006) 

Figure 6 total fertility rate comparison Parkstad - Netherlands 
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Figure 8 prediction of number of children born during 2015 - 2050 

increase in year 2008 – 2009. This is partly related to a large group of women who are in their most 

fertile age (25-35) and postpone having children. The other reason is the reaction of the population to the 

economic crisis and the declining consumer trust according to the Central Bureau of Statistics (2013). 

According to De Jong (2005) the fluctuations the past 20 years are the result of procrastination 

(uitstelgedrag) and overtaking behaviour (inhaalgedrag). These phenomena are almost completely 

elaborated and will have no further influence on the fertility of women in the Netherlands, which results 

in a relatively stable TFR forecast of 1.75 for the Netherlands until 2050, according to De Jong (2005).  

Similar to De Jong (2005) the Central Bureau of Statistics states that the TFR is going to stabilize around 

1.75 for the coming years (PBL & CBS, 2005). The fertility drop is expected to reach a TFR of 1.70658 in 

2014. The rate will increase yearly and peak in 2019 at a TFR of 1.791. Then will the fertility drop until 

2021 at a fertility rate of 1.75059 and eventually stabilize into a TFR of 1.75000 around 2024 (CBS, 2014). 

The same fluctuation in the TFR has been used in the region Parkstad for the fertility prediction. 

The TFR of most municipalities located in the study area is lower than the national TFR. The Central 

Bureau of Statistics assumes that the current regional differences will be maintained for the future (PBL & 

CBS, 2005, pp. 78-79). Etil, a company which makes regional population predictions, also states in the 

Progneff 2015 that the current fertility rate in the province of Limburg is around 10 percent lower than 

the average in the Netherlands. The low fertility is not surprising as it has been lower than the national 

fertility for the past 20 years. Etil states that the province of Limburg is predicted to have a 10 percent 

lower fertility rate than the average of the Netherlands in the future (Etil, 2015, p. 11). This assumption is 

adopted for the fertility rate forecast in this study.   

Due to the small population of some municipalities the average population of the past three years will be 

taken as starting point for the prediction. During the forecasting period the interrelations between the 

age specific fertility rate will be the same. As stated before, the fertility of the municipalities located in 

region Parkstad is assumed to follow the same pattern as the national fertility prognosis. The forecast 

shows that there are big differences between each municipality in the study region. The municipality of 

Simpelveld has the lowest predicted TFR of 1.49 while the municipality of Voerendaal has the highest TFR 

of 1.74 in the year 2050. The predicted TFR of each of the municipalities has been added in Annex 1c. The 

graph below (Figure 8) shows the number of children born in the study area for the period 2015 - 2050. 
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The Figure 8 shows that there will be a major increase in number of children born in the region between 

2025 and 2035. Afterwards this 'bubble' will decrease until 2050. In 2050 the number of born children 

will be slightly lower than in 2015. The reason that the absolute number of born children will be lower is 

that the number of women in fertile age groups will decline according to the population pyramid (Figure 

4).   

3.3 Mortality rates  

This section is aimed at giving an insight in the mortality rate trends in the region and the future 

prediction. 

3.3.1 Present situation 

Yearly around 140.000 people in the Netherlands die, as a result of numerous causes and this number is 

climbing. The mortality rates in the Netherlands at this moment are influenced by three phenomena. First 

the aging of the baby boom generation, which arose after World War II (PBL & CBS, 2005). This is a trend 

happening all over the Netherlands and this leads to a national increase of deaths the coming years. 

Second is the life expectancy of people which has drastically increased during the past decades. In 1970 

the life expectancy was 71,4 years for males and 76,9 years for females. 34 years later, in 2004, the life 

expectancy is 76,9  for males and 81,4 for females respectively. The healthcare system is more advanced 

and the lifestyles of people are more healthy than in the past (Neimed, 2014). The increase in life 

expectancy for the period 1970 - 2014 is shown in Figure 9 (PBL & CBS, 2005). Lastly, the age difference 

in life expectancy is decreasing. According to Neimed (2014) is this mainly due the fact that men smoke 

less, which makes them less vulnerable for lung cancer, heart and vascular diseases.  

 

 

There are big differences in life expectancy among municipalities in the Netherlands. People in regions 

with a lower overall level of education and regions with a high density of unemployed inhabitants have a 

lower life expectancy. Inhabitants of poorer regions have a higher mortality rate most likely due to an 

unhealthier lifestyle. People with a lower social-economic status tend to drink and smoke more and eat 

less healthy. This is due to the fact that life expectancy is linked to the social economic status of people 

according to Smith (1992) (PBL & CBS, 2005).  

The municipality of Kerkrade located in the study area is placed as one of the top five municipalities with 

the highest mortality rates in the Netherlands (PBL & CBS, 2005). A reason for the high mortality rates in 

the case study region is the high number of elderly, which is the effect of the aging baby boom generation. 

This is combined with the high amount of emigration rates of higher educated adults (Neimid, 2015), 

Figure 9 life expectancy development the Netherlands 
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which happened after the closure of the mines and is still happening in the region since 1995 as shown in 

Figure 3. 

 The Central Bureau of Statistics uses the term comparative mortality index to show the relative 

difference of mortality between regions. The national mortality in this index has been set to 100. In the 

period 1995 – 2005 the mortality in the province of Limburg has been six percent higher than the 

national level. Since 2005 this has decreased until 2011 at which the difference was merely two percent. 

Ever since the mortality has been increasing again. The prediction by Etil states that the difference in 

mortality will stabilize around three percent higher during the period of 2015 – 2050 (Neimid, 2015).  

 The National Institute for Public Health and the Environment (Rijksinstituut voor Volksgezondheid en 

Milieu) published the comparative mortality indexes (CMI) for each municipality. This is an average of the 

mortality of the past three years. The comparative mortality index of each municipality in the study area 

has been included in Table 2. More specifically, Table 2 lists mortality index and life expectancy of 

municipalities by gender in the study area as well as the national corresponding indicators. The table 

shows that the mortality in the municipalities of Parkstad are higher than the mortality of the 

Netherlands as described previously (Rijksinstituut voor Volksgezondheid en Milieu, 2016; Rijksinstituut 

voor Volksgezondheid en Milieu, 2016).  

 

3.3.2 Prognosis 

Before the constructing of the prognosis is it important to understand how the Central Bureau of 

Statistics determines the mortality. The component mortality in the PEARL population forecast model is 

represented by       . Where x is the number of deaths in the year t. For the prognosis the absolute 

amount is unknown, but the chance of dying can be calculated in order to prognoses the amount of 

deaths. The amount of deaths can be expressed as a chance of dying in the following formula (PBL & CBS, 

2005): 

 
     

        
                    

 

 

(5) 

 

Where, 

     = Is the chance of dying a person with age x on January first of calendar year t; 

       = number of deaths age x+1 on December 31 of calendar year t; 

     = population (inhabitants) of age x on January first of calendar year t;  

       = population (inhabitants) of age x+1 on December 31 of calendar year t.  

 Comparative 
mortality index 

Life  expectancy by 
birth 2009 - 2012 

Male life expectancy by 
birth 2009 - 2012 

Female life  expectancy by 
birth 2009 - 2012 

National 100 81.0 78.9 82.9 
Brunssum 121 78.9 77.7 80.5 
Heerlen 111 79.6 77.7 81.3 
Kerkrade 128 78.2 76.0 80.4 
Landgraaf 111 79.7 77.0 82.3 
Nuth 102 81.4 80.1 82.6 
Onderbanken 101 81.5 79.4 83.6 
Simpelveld 101 80.9 78.6 83.1 
Voerendaal 82 83.4 81.8 84.8 

Table 2 comparative mortality index of Parkstad 
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As stated before the Central Bureau of Statistics does not publish data of the life expectancy/ mortality 

rates per municipality in the Netherlands nor do they publish data of the developments of mortality in the 

future per municipality. However, it does publish data regarding the prediction of the national mortality 

rate per age group until 2050. At this moment the      on a national level is known, but it has to be 

adjusted according to the regional differences. 

The age specific mortality rate has been adjusted by the comparative mortality index as shown in Table 2. 

This leads to the chance of a person dying in calendar year 2015 (       ). Neimid states that the regional 

differences in mortality rates and life expectancy will not drastically change on coming twenty years and 

will be in line with the national population prediction (Neimid, 2015). So the mortality rates initially vary 

from the national mortality rates, but they will develop according to the prediction of the Central Bureau 

of Statistics for the period 2015 - 2050. The mortality rates per municipality have been included in Annex 

2. 

The prediction of the number of deaths in the study area for the period 2015 - 2050 has been shown in 

Figure 10. The prediction shows that the number of deaths the coming years will grow rapidly with a 

peak around 2035 at 2,681 deaths. As mentioned earlier, this peak is related to the death of the baby 

boom generation. Eventually as the population pyramid regains its normal form the number of deaths 

will decrease.  

3.4 Migration 
The third and final component of the population prediction is migration. Migration rates fluctuate more 

than fertility- and mortality rates. This is because migration is heavily influenced by economic and other 

possible external circumstances. Since these circumstances are uncertain, is it harder to construct an 

accurate prediction for a longer period of time. Migration can be divided into two separate flows. 

Domestic migration, which is the migration within the borders of the Netherlands, and foreign migration, 

which concerns as the name suggests the migration from and to the Netherlands. Each flow is then split 

into immigration and emigration. It should be noted that migration is one of the main problems in the 

region of Parkstad, according to Neimed (2014) and Kempen (2012).  

Foreign migration  

Foreign immigration and foreign emigration result in the foreign migration balance. This balance is 

positive when the amount of foreign immigrants is higher than the amount of foreign emigrants. The 

amount of foreign immigrants to the Netherlands fluctuates heavily. This is directly linked to political and 

economic developments in both the migration country and in the Netherland combined with the future 

perspective which the Netherlands as a country can offer. The amount of emigrants has a steadier course.  

Figure 10 forecasted deaths in study area 2015 - 2050 
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But the increasing departure of migrant workers is also connected to unfavourable economic 

circumstances in the region (PBL & CBS, 2005).  This does have effect on the study area since this area 

does not have the best economic circumstances of the Netherlands. Figure 11 shows the foreign 

emigration and immigration in the study area during 2004 – 2014. In the period 2004 - 2008 the 

emigration was higher than the immigration (CBS, 2015). They reached the same level since 2009. 

Meanwhile, the province of Limburg is experiencing an increasing amount emigrating inhabitants since 

2009. This has led to a negative foreign migration balance for the province (Neimid, 2015), but as shown 

in Figure 11 is Parkstad experiencing a positive foreign migration balance since 2009.  

On a national level in 2003 was the amount of foreign immigrants and emigrants in balance, both 

counting 105,000 persons. In 2004 the amount of immigrants dropped to 94,000 and the amount of 

emigrants increased to 110,000. This means that the foreign migration balance in 2004 is minus 16,000. 

On the long run the Central Bureau of Statistics predicts that the lower economic growth especially on the 

short term has effect. Resulting in a lower amount of foreign immigrants. But it is expected that as the 

economy recovers the amount of immigrants will increase (PBL & CBS, 2005). 

Domestic migration  

Domestic migration is migration within the borders of the Netherlands. The province of Limburg has a 

negative domestic migration balance. This trend is not new as it is affecting the province for the last 

decade. The Central Bureau of Statistics states that most domestic emigrants from the province of 

Limburg settle in the provinces of South-Holland and North-Holland (PBL & CBS, 2005). Both provinces 

are located in the economic centre of the Netherlands and thus provide better job and career 

opportunities than the province of Limburg. The propensity to move is mainly dependent on the age and 

gender. Older people are less willing to move than young people especially over a long distance. Men are 

more likely to move than women. The main reason for domestic migration are study motives (PBL & CBS, 

2005). 

  

Figure 11 foreign migration 2005 - 2014 Parkstad 
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Figure 12 shows the domestic migration of Parkstad during 2004 – 2014, derived from data of Central 

Bureau of Statistics. The figure shows that there is a big difference between the emigration and 

immigration and the gap between them is growing since 2011. Neimid states that the increase of this gap 

may be caused by the economic crisis, the situation in the housing market or other factors (Neimid, 

2015).  

3.4.1 Migration prognosis 

The migration prognosis for the study area is less accurate as the fertility and the mortality forecast. This 

is not only due to the uncertainty of the economic situation of the region, which is one of the main reason 

of migration, but also because de data required to make an accurate prediction is not fully available.  

Migration rates are linked to the age of inhabitants. The Central Bureau of Statistics does not provide age 

related migration frequencies on a municipal level, therefor the assumption has been made that this 

distribution is equal to the national distribution. The highest level of detail available for the migration 

prediction by the Central bureau of Statistics is on a COROP level. 

COROP are areas appointed in 1970 by the Coördinatiecommissie Regionaal Onderzoeksprogramma. 

These areas are constructed according the ‘nodal principal’. This means that each COROP has a central 

core which is encircled by catchment areas (CBS, 2016). The COROP area in which the case study belongs 

is the southern tip of the province of Limburg. 

The amount of immigrants can be expressed as a chance of immigration in the following formula: 

 

 
     

        
             

 

 
 

(6) 

 

Where: 

     = Is the chance of a person immigrating with age x on January first of calendar year t;  

       = number of immigrants of age x+1 on December 31 of calendar year t; 

Figure 12 domestic migration Parkstad 2004 - 2014 
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     = population (inhabitants) of age x on January first of calendar year t; 

       = population (inhabitants) of age x+1 on December 31 of calendar year t. 

As starting point for each migration flow for the municipalities has each flow of the past three years been 

averaged out. The Central Bureau of Statistics prediction that in the COROP South-Limburg indicates that 

the number of immigrants during the period 2015 - 2050 will decline by 12 percent. This happens with an 

average annual decline of immigrants of 0.38 percent until 2032. After 2032 the prediction states that the 

immigration flow stays stable.  

The amount of emigrants can be expressed as a chance of emigration in the following formula: 

 

 
     

        
             

 

 
 

(7) 

 

Where: 

     = Is the chance of a person emigrating with age x on January first of calendar year t;  

       = number of emigrants of age x+1 on December 31 of calendar year t; 

     = population (inhabitants) of age x on January first of calendar year t; 

       = population (inhabitants) of age x+1 on December 31 of calendar year t. 

Just as previous described have the migration flows of the past three years been averaged out. When 

looking at emigration, especially foreign emigration, can there be concluded that this was increasing 

during the period 2009 – 2014. However, both the Central Bureau of Statistics and Neimid predicted that 

this will slightly decline in the future. The Central Bureau of Statistics prediction of the COROP South-

Limburg indicates that the number of emigrants during the period 2015 - 2050 will decline by 9 percent. 

This happens with an average annual decline of emigrants of 0.28 percent until 2032. After 2032 the 

prediction states that the emigration flow stays stable.  

The foreign migration balance will be relatively stable as a large proportion of the people who migrate 

into the Netherlands eventually emigrate out of the country as well.  The domestic migration prognosis 

shows an enormous negative annual domestic migration balance around -800 people. This is 

approximately the same as Central Bureau of Statistics, Etil and Neimid predict. The size of the gap will 

affect the willingness of younger people to move eventually. The inhabitants will become more resilient to 

the trend to migrate out of the region. But since the COROP prediction does make the assumption that the 

immigration and emigration will be out of balance for so long will this prediction do that as well. 

Migration data per municipalities are enclosed in Annex 3.  

Figure 13 and 14 each represent the foreign- and domestic migration prognosis of the study area for the 

period 2015 - 2050.  
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Figure 13 domestic migration prediction 
 

 

3.5  Population  prediction 
This section combines all the previous forecasted components which leads to the prediction of the 

population of the study area for the period 2015 - 2050.  

A low fertility rate, a high mortality rate and more emigrants than immigrants are the circumstances 

which transform an area into a shrinking region. This is exactly what is happening in Parkstad as 

described in previous sections. Fertility rates have been translated into absolute number of children born. 

This peaks at a predicted value of 2,300 children born in the year 2035. Yet this peak is not enough to 

replenish the number of inhabitants dying. The number of predicted deaths in the region peaks as 2,600 

around the year of 2035. This discrepancy takes place in all the predicted years. This alone is enough for a 

further drop of inhabitants in the region. Migration also has a negative effect on the population 

development. Foreign migration will be relatively stable and in balance the coming years, but the 

predicted domestic migration is not. This results in a negative migration balance yearly of approximately 

900 inhabitant. All these phenomena combined lead to the population prediction as shown in Figure 15.  
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Figure 14 foreign migration prediction 

Figure 15 population prediction Parkstad 2015 - 2050 
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According to the prediction the population of the case study region decline further on average by twenty 

two percent. The municipalities of Kerkrade will be confronted with the highest population decline of 

approximately 26 percent. The municipality of Nuth will endure the smallest population decline of a 

merely 13 percent over the period 2015 – 2050. The respectively predicted population decline of each 

municipality has been show in Table 3. In Annex 3 the details of all components for all municipalities are 

provided.  

 

The population development of the period 1960 - 2015 has been combined with the prognosis of 2015 - 

2050. The impact of a population decline of this scale on the region is tremendous. Not only on the 

dwellings and social control. But it also has a major impact on service oriented companies. This thesis 

specifically focuses on the effects on shopping centres. This decline in inhabitants and thus potential 

customers will eventually lead to closing shops which are no longer viable to operate.  

 

Figure 16 overview of the population development and prediction of Parkstad 1960 - 2050 
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Population development 1960 - 2050 

Observed Prognosed 

Predicted population 

Municipality 
2015 2020 2030 2040 2050 

Difference 
2015 - 2050 

Parkstad 246,449 240,786 226,126 210,047 191,315 22% 
Brunssum 28,656 27,917 26,193 24,435 22,184 23% 
Heerlen 87,321 85,313 80,215 74,378 67,858 22% 
Kerkrade 46,534 45,289 42,028 38,424 34,540 26% 
Landgraaf 37,356 36,565 34,519 32,223 29,331 21% 
Nuth 15,495 15,305 14,757 14,149 13,411 13% 
Onderbanken 7,866 7,648 7,196 6,710 5,988 24% 
Simpelveld 10,824 10,555 9,827 9,120 8,319 23% 
Voerendaal 12,397 12,194 11,390 10,608 9,684 22% 

Table 3 population decline per municipality 2015 - 2050 
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3.5.1 Comparison population prediction 

The final population prediction made in this thesis can be compared with other prognosis to see if the 

results falls in line with other population predictions of the study region. The first comparison is done by 

comparing the prediction made in this thesis with the "bevolkings- en huishoudensprognose provincie 

limburg 2015 – 2050" from Etil (2015). The second prediction is made with the most recent population 

prediction made by the Central Bureau of Statistics for the period 2017 - 2040. 

The predicted population change per municipality is presented below in Table 4. The second column 

concerns the results of the prediction made in this thesis and the third column presents the prediction 

made by Etil. When comparing the two predictions it stands out that the predictions made in this thesis is 

more positive than the prediction made by Etil. The differences varies per municipality. The biggest 

difference concerns the municipality of Landgraaf (4.42 percent difference) and the smallest difference 

concerns the municipality of Brunssum (0.03 percent difference). Both predictions state that the 

municipality of Kerkrade encounters the biggest population decline. Overall when comparing the total 

population decline of Parkstad the difference is 1.31 percent. This is acceptable when taking into account 

the long time-interval. It should be noted that the prediction of Etil does not include the municipality of 

Nuth.  

The remaining columns shown in Table 4 concern the more recent prediction made by the Central Bureau 

of Statistics. These results are presented on 19 September 2016 and it includes the most recent 

population trends (CBS, 2016). Recent developments which heavily influence to population prediction are 

the massive increase of foreign immigrants. According to the Central Bureau of Statistics is there another 

trend which heavily influences the population prediction of South Limburg. This is the steady flow of 

eastern European immigrants. Jan Latten, chief demographer at Central Bureau of Statistics, states that 

the most recent prognosis indicates that the southern part Limburg will shrink more limited than 

estimated before. When comparing the prognosis made in 2005 with the most recent prognosis, then 

there is a difference of 50,000 predicted inhabitants in the southern part of Limburg for the year 2025 

(De Limburger, 2017). This indicates the effect of fluctuations in population components and its effect on 

the population prediction. 

 

The most recent prediction of the Central Bureau of Statistics for the period 2017 – 2040 (CBS, 2016) 

includes a lower and upper bound for the 67 percent prognosis interval for the population prediction. 

This is shown in Table 4. These lower and upper bound are consistent with "scenario laag" and "Scenario 

hoog" made by the Netherlands Environmental Assessment Agency (CPB; PBL, 2016). When comparing 

this population prediction with the population prediction made in the thesis there can be concluded that 

there is a big difference. The thesis falls in line with the lower bound of the 67 percent prognosis interval. 

This also means that the thesis falls in line with "Scenario laag" of the Netherlands Environmental 

Predicted population change 

Municipality 

Period: 2015 - 2050 Period: 2017 - 2040 

Thesis Etil Thesis 

CBS 
Lower 
67% 

prognosis 
interval 

Prognosis 
Upper 67% 
prognosis 
interval 

Parkstad -22,36% -23.67% -14.13% -15.29% -5.20% 3.94% 
Brunssum -22.59% -22.63% -13.92% -10.18% -0.35% 9.12% 
Heerlen -22.29% -23.86% -14.12% -9.87% -3.56% 2.87% 
Kerkrade -25.77% -29.79% -16.63% -23.90% -14.91% -5.70% 
Landgraaf -21.48% -25.90% -13.30% -19.89% -11.83% -3.76% 
Nuth -13.45% - -8.36% -5.73% 4.46% 14.01% 
Onderbanken -23.87% -26.64% -13.84% -17.95% -8.97% 0.00% 
Simpelveld -23.14% -24.76% -15.05% -13.51% -0.90% 12.61% 
Voerendaal -21.66% -21.82% -14.38% -21.26% -5.51% 2.36% 
Table 4 comparison population predictions 
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Assessment Agency. Thus there can be concluded that the population prediction established in this thesis 

represents the worst case scenario.   

3.6  Conclusion 
The goal of this chapter was to predict the development of the population in the case study area: 

Parkstad. The PEARL model which is used by the Central Bureau of Statistics and other renowned 

agencies has been adopted for that purpose. This method splits the population prediction into three 

components which are: fertility, mortality and migration of the population.  

Before the prediction is made it is necessary to analyse the current situation and take a look at the history 

of the region and how the population has developed during the past years. During the sixties the region 

was one of the richest and most prosperous regions in the Netherlands. This was due to the heavy mining 

industry which boomed during these years. This led to a massive migration towards the region. But when 

other energy resources proved to be cheaper the mines were closed and the population growth came to a 

hold. Until 1995 the population has been relatively stable. But ever since the population is in a rapid 

decline. This is most likely due to the bad economic situation in the region.  

The first component in the prediction concerns the component fertility. The fertility of the population is 

mainly dependent of the number of women between the ages of 15 and 49. Two things stand out when 

analysing the fertility in the region. Firstly, women in the region tend to receive children at an earlier age 

than the average of the Netherlands. This might have to do with suboptimal economic circumstances and 

lower education levels. Furthermore the total number of children born per women in the region is lower 

than the average in the Netherlands. For the past decade the fertility in the region had been around ten 

percent lower than the average of the Netherlands. For the prognosis the assumption has been made that 

the fertility will follow the national developments but will stay ten percent lower than the average.  

The second step is to explore historical mortality rates and to forecast it. A national problem is the aging 

of the population. The so called baby boom generation is aging and will die off the coming years. This will 

lead to a huge increase in the number of deaths and thus will heavily affect the current population size. 

The population in the study area have a higher death rate than average. This might has to do with the 

relative high number of elderly in the region. But this is also related to unhealthy living habits of the 

inhabitants, which can be explained with lower prosperity and lower average education levels.  

The last component in the population prediction is the determination of the migration. Migration is the 

hardest factor to determine since it is directly linked to economic circumstances in the region which 

people are origination from and the economic circumstances of the region of destination. The case study 

region has a negative domestic migration balance. It means that the number of people moving from the 

case study area elsewhere within the Netherlands is higher than the number of people moving from 

elsewhere in the Netherlands towards the region. This has been so for the past decade and will probably 

stay the same.  

Combining all these data results in the population prediction of the study area. A low fertility rate, a high 

mortality rate and more emigrants than immigrants are the circumstances which transform an area into a 

shrinking region. The population will decline by an average of 22 percent. This distributed among the 

eight municipalities. Population decline per municipality varies between 13 and 26 percent. This answers 

the first research question: “How will the population in the Parkstad region develop until 2050?”.    
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4 Survey and completion of the final MCI model  
This chapter starts with an elaboration of the Multiplicative Competitive Interaction model. It then 

discusses the design and implementation of the survey, literature review of consumer choice behaviour 

regarding shopping centres and the data derived from the surveys conducted in the Parkstad region. The 

goal of this chapter is to answer the third sub question: “What traits of shopping centres in the region of 

Parkstad attract consumers and to what extent do these traits influence this decision?”. 

The first step in the Multiplicative Competitive Interaction model  is the identification of the key shopping 

centre attributes that play a main role for the customer in their decision making process. A range of 

attributes has been drawn from existing marketing and consumer behaviour literature in section 4.2. This 

list of attributes has been reduced to a set of twenty-two attributes due to time and financial constraints. 

Section 4.4 gives details on the data derived from the survey. This section is split into two parts: the first 

part gives a descriptive statistical analysis. The second part elaborates on identifying the attributes, which 

influences shopping centre choice behaviour and the construction of the final estimated Multiplicative 

Competitive Interaction model. The last section, section 4.5, gives a brief summary and conclusion of this 

chapter. 

4.1 Multiplicative Competitive Interaction model   
The Multiplicative Competitive Interaction model developed by Nakanishi and Cooper (1974) is an 

elaborated version of the Huff model. The model includes several store attractiveness attributes, instead 

of two attributes (Huff model), to predict the market shares of stores. In this thesis the model will be used 

to predict the market shares of shopping centres instead of stores and calculates how they shift as a 

consequence of population change. The Multiplicative Competitive Interaction uses the following formula: 

 
    

     
   

   

      
   

   
 
   

 (3) 

 

Where: 

      = The probability that an individual at costumer zone i will shop at store j; 

       = the kth attribute describing a store in j attract costumer from origin i; 

      = parameter which reflects the sensitivity of consumers with respect to variable k. 

The set of attributes used to define the equation (    ) should include all relevant shopping centre 

attributes hypothesized to affect shopping centre choice. These attributes can be split into two groups. 

The first group contains factors, such as size, quality of service, cleanliness, product quality, etc., which 

measure the attractiveness of the centre. The second group is the distance or travel time between the 

individual and the shopping centre.  

The parameter (  ) reflects the sensitivity to change of each attribute. To obtain these parameters the 

study region has to be divided into a number of customer zones (municipalities) and the proportion of 

shoppers from each zone patronizing different shopping centre (   ) both this and the values of shopping 

centre attributes are obtained by surveying individuals at the shopping centres in the case study area 

(Ghosh, 1983).  
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4.2 Review of shopping centre choice literature 
Many studies have been conducted to determine factors influencing the choice of patronizing stores and 

shopping centres. The performance of a shopping centre is mainly dependent on the interpretation of the 

centres image to customers. Store image is both theoretically and empirically connected with store 

loyalty, which is a key factor in the long-term success (Burns, 1992). Numerous studies have proven that 

the image of retailers is associated with consumer shopping preferences, frequency of patronage, amount 

of money spent, number of purchases, intention to stay and re-patronize (Sit, Merrilees, & Birch, 2003). 

The valuation of customers on the quality and nature of a shopping centre is an important motive to shop 

or patronize a particular place. This indicates the importance of the performance of attributes, which are 

related to shoppers’ preferences and patronage rates. The attribute approach is often used to measure the 

performance of a shopping centre. Marketers and management scholars have gained knowledge on the 

buying behaviour and patronage patterns of customers and how they are affected by their evaluation of 

the shopping environment. Shopping environment is the clustering of attributes such as centre location, 

tenant characteristics, centre atmosphere, facilities, services, etc. Five major categories of shopping centre 

attributes can be distinguished which are often used to evaluate the performance of a shopping centre 

(Mok, 2013). These categories are: accessibility, store/product characteristics, retail environment & 

design, service of staff and promotion.    

Accessibility 
Accessibility relates to the level of convenience / proximity of the shopping centre from the perspective of 

the shopper. Sit (2003) describes accessibility as the ease of getting in and out of a shopping centre and 

divides it into two categories: macro-accessibility and micro-accessibility. Macro-accessibility indicates 

the proximity of the shopping centre from the customers’ residence or work, where proximity of the 

shopping centre to the residents has the biggest influence (Oruc & Tihi, 2012). Research of Retail2020 in 

the Netherlands shows that 69 percent of all consumers chose to shop at the nearest shopping area 

regarding their residence (Bos, 2012). Consumers are less likely to travel long distances unless they are 

particularly attracted to certain attributes (Suel, 2016). Micro-accessibility refers to the presence of 

(paid/free) parking facilities for cars, bikes and scooters, the accessibility/travel time by public transport 

and the ease of navigation within the shopping centre (Sit, Merrilees, & Birch, 2003) (Suel, 2016). The 

hours of operation of the shopping centre is also one of the attributes, which relates to accessibility (Pan 

& Zinkhan, 2006) (Yavas, 2003) ( Nieuwegeinse inwonerpanel, 2015) (ING Bank, 2015). 

Site selection for small retailers is more important than for retail chains. Small retailers are more 

dependent on the level of customer traffic. They are not the generators and depend mainly on customers’ 

traffic generated by larger stores in a shopping centre. These larger stores are also called the "anchors" of 

a shopping area. Burns (1992) describes that small lesser known retailers are affected by the bigger 

stores. But these smaller stores have a positive influence on the image of the shopping centre.  The image 

of a store next to a department store is higher than the image of a small store located next to a discount 

store (Burns, 1992). It should also be taken into account that the population is ageing. This brings other 

demands to the market. Elderly consumers have an above average need for accessibility, proximity of the 

shopping centre, ease of use and comfort (Haverkate, 2012). This implies a higher demand for rest / 

seating areas and good (accessible) parking facilities.  

Store/product characteristics  
Store/product characteristics represents the core products and retail chains in a shopping centre. Chain 

stores share common attributes such as store design, atmosphere, product ranges, etc. (Suel, 2016).  The 

category store/product characteristics represents the merchandising and variety of stores, their stock, 

quality, styling, fashion and reputation of stores and the quality of the personnel. All these attributes will 

influence the attractiveness of a store and thus the shopping centre.  In addition, places to eat, drink and 

restrooms are included in this category. Catering facilities or places to consume food or drinks are for one 

third of the shoppers a reason to visit a particular shopping centre, according to research of real estate 
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consultant CBRE (Retailwatching, 2015). Bos (2012) states that the purchasing and shopping behaviour 

of consumers is changing. She states that the amount of spare time of people have is scarcer and that 

consumers are more conscious of where they spend their time and money. Ease does play a role in this. 

This already negatively affected the amount of independent specialty stores (ING Bank, 2015). In turn, 

this does have consequences for the smaller neighbourhood shopping centres, since these centres house 

relatively small assortments and contain multiple shops in contrast to the bigger XL supermarkets (Bos, 

2012). ING (2015) states that a mix of food, personal hygiene and personal services is needed in the 

future for a sustainable smaller neighbourhood shopping centres (Sit, Merrilees, & Birch, 2003) ( 

Nieuwegeinse inwonerpanel, 2015).  

Retail environment & design 
Retail environment & design stands for the atmosphere, architectural design, decoration and the 

shopping centre facilities. Atmosphere includes ambience, colour, decor, music and layout. According to 

Suel (2016) the atmosphere has impact on the store choice of consumers. Architectural design stands for 

the physical setting of the shopping centre. Marketing researchers on shopping centre studies have found 

that the retail environment is a critical factor for the consumers’ perception of the quality of the shopping 

centre. Architectural design and interior decoration have strong influence on mall's excitement and 

influences the time shoppers stay at a mall. Most studies are aimed at shopping malls, which facilitates all 

shops in one particular building. But these attributes also play a role in the image of outdoor shopping 

centres in the Netherlands where the shops are spread out over a specific area. Suel (2016) states that the 

presence of near-by stores and other recreational venues, which are present in typical Dutch 

neighbourhood shopping centres, also influence the preferences of consumers. Vacant stores also 

influence the atmosphere and the perception of the quality of the shopping centre (Multiscope, 2014). For 

a quarter of the consumers, this is a reason to no longer visit a shopping centre. (Sit, Merrilees, & Birch, 

2003) ( Nieuwegeinse inwonerpanel, 2015).  

Services of staff 
In a shopping centre, the attribute service can be classified as personal service. This includes the 

behaviour of staff with respect to courtesy, knowledge, friendliness, etc. (Sit, Merrilees, & Birch, 2003). 

Multiple studies have shown that services have a positive effect on the expenditure and increase the 

chance of patronage (ING Bank, 2014). Suel (2016) states that the percieved service quality is influenced 

by the availability of products at all times, the presentation and preservation of products, waiting time at 

the checkout and in-store congestions all influence the precieved quality of the services. 

Promotions 
The last category is promotions. This is also one of the most commonly discussed shopping centre 

attributes. The attribute promotion refers to sales promotions, special marketing events and advertising. 

Promotions can create awareness of the shopping centre and increase the chance of patronage (Colomé, 

2002). Roys (1994) suggests that promotional activities in malls, which offer entertainment and 

excitement of shopping experience, can help to differentiate themselves and attract more visits of patrons 

and shoppers. Not only do promotional actions (temporarily) influence the attractiveness of a shopping 

centre, it also increases the awareness of alternative shopping opportunities and therefore increases or 

decreases the attractiveness (Suel, 2016). Niewegeinse inwonerspanel also confirms the importance of 

promotional actions, as does Bos when she stated that discount actions make sure that consumers keep 

patronizing the shopping centre (Bos, 2012)( Nieuwegeinse inwonerpanel, 2015).  
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To confirm which of these attributes are influencing the shopping centre choice behaviour of the 

residents of the Parkstad region a survey has been administered. The amount of time people are willing to 

voluntarily participate to a questionnaire is about seven to eight minutes (Chudoba, 2011). If the 

questionnaire takes longer the non-response rate will increase from 5 to 20 percent. This requires 

reducing the number of included attributes. Therefore, the most commonly mentioned attributes in the 

literature were selected. After a careful consideration, the following attributes were selected and used in 

the survey in this thesis: 

 Accessibility 
Store/product 
characteristics 

Retail 
environment & 
design 

Services of staff Promotion 

Yavas (2003) Parking, store 
hours, ease of 
access  

Price, Variety of 
stores, eating 
places, product 
variance, 
merchandise 
quality 

Atmosphere, 
cleanliness, 
entertainment 
facilities, 
availability of 
seats, rest areas, 
kiosk 

Courtesy of 
Personnel 

Special events 

Sit, Merrilees, 
Birch (2003) 

Close to home, 
access roads, 
parking, trading 
hours 

Choice of brands, 
range of 
products, 
entertainment 
venues 

Cleanliness, 
restrooms, 
adequate lifts & 
escalators, 
colour, music, 
air-con, 
directory 

Personal service 
(courtesy), 
knowledge, 
helpfulness, 
attitude of staff 

Special events 
(fashion shows, 
lucky draws) 

Howel & Rogers 
(1981) 

Traffic 
congestion, 
parking 
availability, 
store hours,  

Variety of styles, 
availability of 
latest fashion 

Atmosphere, 
cleanliness, 
attractiveness of 
building and 
landscape,  

Courtesy, 
helpfulness, 
knowledge of 
sales personal,  

Information in 
advertising, 
quality of 
advertising, 
amount of 
advertising, 
special events 

Pan & Zinkhan 
(2006) 

Parking, 
location, opening 
hours 

Price, Quality 
and selection of 
products 

Atmosphere, 
image 

Friendliness of 
staff, fast 
checkout, 
service 

 

Hernández & 
Gómez (2012) 

Location, 
parking 

Price, quality 
and variety of 
products / 
brands 

Lighting, 
decoration, easy 
of access within 
the centre 

Personal service 
(training, 
kindness of 
staff) , security 

Special events, 
promotion, 
loyalty programs 

Nieuwegeinse 
inwonerspanel 
(2015) 

Close to 
home/work, free 
parking 
(car/bike), good 
accessibility 

Supermarket 
with big 
assortment, 
assortment 
other stores, 
catering facility 

Vacancy, 
pleasant 
shopping enter 

Pleasant staff, 
safety 

Advertisement 

Bos (2012) Close to home, 
parking 

Variety of shops Position 
supermarket, 
atmosphere 

  

Suel (2016) Distance from 
home and work, 
travel time, 
proximity of 
infrastructure, 
quality, travel 
times and 
frequency of 
travel nodes 

Store format, 
Retail chains, 
variety & quality 
products, 
product prices 

Atmosphere, 
Presence of 
shops and 
recreational 
venues, 

Service quality Deals and 
Advertisements 

Table 5 overview of shopping centre attributes incorporated in the choice behaviour 
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Accessibility   Proximity/near residence (NR), accessibility by car (AC), accessibility by 

    bike (AB), accessibility by public transport (APT), parking facilities 

    (PFA), parking fee (PFE), hours of operation (HoO). 

Store/product characteristics Amount of shops (AoS), range/variance of products (RoP), quality-price 

    ratio (QPR) and catering facilities (CF). 

Retail environment & design  Lay-out (LO), atmosphere (AM), cleanliness (CL) and vacancy (VA). 

Services of staff  Friendliness of personnel (FoP), expertise of personnel (EoP) and 

service of personnel (SoP).  

Promotion      Special events (SE) and promotions (PR). 

4.3 Draft survey  
For the survey, the so called “Funnel Technique” was applied. The interview starts with a broad general 

interest area with questions, which are easy to answer. More difficult questions, which take time to think, 

will be placed in the middle and the last questions will be easy and include demographic information. The 

main structure of the questionnaire included four parts: introduction, general questions of shopping 

behaviour, specific questions of shopping centre attributes and demographic characteristics. The survey 

in English and Dutch is included in Annex 5. 

Introduction 
The introduction of the questionnaire serves to catch the attention of the surveyed and to enlighten the 

surveyed why this questionnaire is being held. The introduction makes clear which type of shopping 

centres are meant in this study.  

General questions on shopping behaviour 
Question 1 and 2 determine the origin where the consumers travelled from as well as their means of 

transport. Travel time using different travel modes has an effect on the attractiveness according to Suel 

(2016). Since the survey was done at the shopping centre locations the destination is already known. The 

surveyed were asked to provide the zip code of their origin. Knowing the origin, destination and means of 

transport, the travel time can be computed. Questions 3, 4 and 5 concern the consumer’s frequency of 

shopping at that specific shopping centre, as well as the number and type of shops visited at this 

particular moment and on a monthly base. 

Specific questions on shopping centre attributes 
This part of the questionnaire is the most important one. It consists of a big table in which two questions 

related to twenty-two attributes have to be answered. At first, the respondent has to evaluate each 

attribute concerning the shopping centre on a scale of 1-7. Then, respondents are requested to indicate 

the relative importance of the attributes on a scale of 1-10.  

Demographic characteristics 
In the last part of the questionnaire some personal questions are asked. These questions are about 

gender, age, education and size of family.  

Socio-demographic characteristics (gender, age, income, marital status, household size and employment 

status) may influence the preferences for specific stores, channels, formats and attributes of stores. 

Similarly, socio-economic characteristics may influence the travel preferences of consumers. For example, 

high-income individuals might be more likely to use personal cars and travel longer distances for 

shopping (Suel, 2016). To receive insight into this, data about these characteristics was collected through 

the survey.  
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4.4 Data analysis 
The section data analysis can be divided into two parts. Section 4.4.1 gives a descriptive analysis of the 

data. In section 4.4.2 inferential statistics is conducted, which allows making inferences about the 

population beyond the sample data.  

4.4.1  Descriptive analysis 

The surveys were conducted, during the months of May and June 2016, among 28 shopping centres 

spread through region Parkstad. It was partly done via street surveys and partly via adverts on the social 

medium “Facebook”. Due to the financial and time constraints, this study is limited to a sample of 277 

consumers. A sample of 277 respondents, given the margin of error of 5 percent and a data spread of 50 

percent, is representative for the population of the Parkstad region with a confidence level of 

approximately 90 percent.  

 The number of respondents per municipality is shown in Table 6.  

 

 

 

 

 

 

The sampling was spread among seven days and different hours per day spread though six weeks. The 

reason for this was to avoid a sample biased towards one type of customer (e.g. weekly and weekend 

shopper). 

 
Demographic information  
 
Figure 17 presents the socio-demographic characteristics of the sample. As can be seen is 60 percent of 

the surveyed female. As for age, 47 percent of the sample is aged between 19 to 50, while 50 percent are 

older than 50 years. For employment states, 27 percent of the surveyed has a full time job, 16 percent 

works part-time and 33 percent of the surveyed are retired. This reflects the fact that the population is 

quite aged in the study area. This is confirmed in section 3.1, which analyses the population composition 

of Parkstad. The average family size is 2.54, this is higher than the national average of 2.19. 37 percent of 

the surveyed were higher educated. Lastly 62.8 percent of the surveyed had a gross income of €2,000 or 

less. This reflects the high amount of retired and the relative low amount of full time workers in the 

sample.  

  

Municipality Number of participants 
Brunssum 28 
Heerlen 104 
Kerkrade 62 
Landgraaf 38 
Nuth 14 
Onderbanken 10 
Simpelveld 11 
Voerendaal 10 

 Table 6 participants survey per municipality 
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40% 

60% 

Gender 

Male 

Female 

3% 
13% 

17% 

17% 13% 

12% 

18% 

7% 

Age category 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

80-89 

27% 

16% 

8% 

33% 

10% 

6% 

Employment status 

Full time job 

Part time job 

Student 

Retired 

Unemployed 

Otherwise 
66% 

15% 

8% 

2% 
4% 

5% 

Gross monthly income 

< €2.000 

€2.000 - €2.500 

€2.500 - €3.000 

€3.000 - €3.500 

€3.500 - €4.000 

€4.000 > 

30% 

27% 

16% 

17% 

7% 
3% 

Family size 

1 people 

2 people 

3 people 

4 people 

5 people 

6 people 

11% 

11% 

41% 

31% 

6% 

Highest level of education 

None 

LBO 

MBO 

HBO 

WO 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Representatively demographic characteristics 

The sample taken from the region needs to be a reflection of the population of the region. Therefor the 

sub-populations within the sample need to be present in the same ratio as in the real population. When 

these ratios in the sample are the same, then will the sample give a reflection of the real world and thus 

increases the chance that the sample is representative.  

   

 

 

Figure 17 overview of demographic characteristics of the surveyed inhabitants 
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Characteristic Population Sample 
Male 49% 40% 
Female 51% 60% 
Age 20-39 26% 30% 
Age 40-59 37% 32% 
Age 60-79 30% 31% 
Age 80-99 7% 7% 
Origin Brunssum 12% 10% 
Origin Heerlen 35% 38% 
Origin Kerkrade 19% 22% 
Origin Landgraaf 15% 14% 
Origin Nuth 6% 5% 
Origin Onderbanken 3% 4% 
Origin Simpelveld 4% 4% 
Origin Voerendaal 5% 4% 
Table 7 reflection sample characteristics with population characteristics 

When comparing the demographic characteristics there can be concluded that the sample is not 

representative for the population of Parkstad region. For example the male-female ratio in the sample is 

40 percent – 60 percent, while this distribution of the population is 49 percent – 51 percent. In addition 

the age distribution is not representative. In the sample only three percent of the respondents are from 

the age group 0-19. In reality 17 percent of the population belongs to this age group. However, the 

distribution of the origin municipality of the sample does corresponds to the distribution of the 

population in the region. 

Furthermore, the statement that the sample is not representative can be (partially) rejected. The sample 

was taken from inhabitants of the region who were performing daily shopping activities. Thus the sample 

should be representative for the population who perform daily shopping activities instead of the entire 

population. For example in reality the amount of people of the age group 0-19 who will do daily shopping 

is low. This is due to the fact that most of these people will live at home with their parents. Thus will the 

parents perform the shopping activities. This led to the removal of the age category 0-19, resulting in 

altering the age distribution. The new age distribution has been presented in Table 7. Now the age 

distribution is representative since the difference is maximum six percent.  

In addition the gender distribution, which is not representative for the population, might be 

representative for the shopping population. Given that the traditional household division, where women 

tend to do shopping, cooking and cleaning, is still practiced in many families. When taking these things 

into account the sample might actually be representative for the part of the population in the Parkstad 

region which perform daily shopping activities.  

General shopping behaviour 
With respect to the origin of trip, while 92.4 percent of the consumers travel from their residence to the 

shopping centre, respectively 2.5 percent and 1.8 percent travelled from work and school.  

 

The share of transportation model along with average travel time and distance are illustrated in Table 8. 

The most used mode of transport is the car, closely followed by travelling on foot. Public transport is 

hardly used to reach the shopping centre from the point of origin. Knowing origin and destination zip 

code, the software tool “Google maps Route Planner” has been used to determine the travel distance and 

Means of transport Percentage 
Mean travel distance 

(m) 
Mean travel time 

(min) 
Foot 36.8 % 639.12 6.61 
Bike 18.8 % 1,406.92 5.27 
Car 40.1 % 2,121.89 4.96 
Public transport 2.5 % 3,455.56 11.89 
Miscellaneous 1.8 % - - 

Table 8 means of transport, travel time and travel distance 
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travel time. The average travel distance from the point of origin to the last visited shopping centre is 

1,452 meters and the average travel time is 6.2 minutes.  

The average frequency respondents visited the shopping centre is 2.2 times a week. The average number 

of shops visited is 2.06 shops per visit. Table 9 shows the ranking of the most visited shop and the total 

frequency with which respondents had visited the type of shop at their last visit to the shopping centre. 

The most visited types of shops are the “supermarket” followed by “drugstore” and “clothing store”. The 

least visited types of shops are the “pharmacy” and “liquor store”.   

 

Type of shops1 Frequency Percentage 
Supermarket 176 38% 
Drug store 69 15% 
Clothing store 62 13% 
Baker 29 6% 
Tobacco store 24 5% 
Butcher 22 5% 
Hair dresser 18 4% 
Café 14 3% 
Blokker/ Big Bazar 12 3% 
Florist 11 2% 
Market 9 2% 
Pharmacy 9 2% 
Liquor store 5 1% 

Total 460 100% 
Table 9 type of shops visited during the last visit to the shopping centre 

Question 5 of the survey asked respondents to fill in the frequency with which they visited a pre-set 

number of shop types. Table 10 shows the average frequency of visiting each particular type of shops. The 

most frequently visited types of shops are “supermarket”, “drug store” and “clothing store”. The least 

frequently visited types of shops are “liquor store”, “butcher” and “hair dresser”.  

 

Frequency of visits per type of shops per month 
Type of shops Mean Standard deviation 
Supermarket 9.48 6.11 
Drug store 1.91 1.63 
Clothing store 1.71 1.75 
Baker 0.98 1.68 
Tobacco store 1.28 1.86 
Butcher 0.45 1.06 
Hair dresser 0.56 0.51 
Pharmacy 1.49 1.53 
Liquor store 0.31 0.60 
Table 10 frequency of visits per type of shops per month 

Shopping centre attributes 
Part two of the survey was split into two segments. The first segment was to rate the satisfaction 

regarding each attribute, which is linked to the last visited shopping centre. The satisfaction rating was 

done on a scale of 1 (very dissatisfied) to 7 (very satisfied). The second segment asked to indicate the 

relative importance of each attribute. Hereby the participants were asked to rank the attributes from 1 

(very unimportant) to 10 (very important). Table 11 summarizes the rankings of satisfaction for each 

attribute by presenting the mean and standard deviation. Table 12 does the same by presenting the same 

data concerning the importance of each attributes. 

                                                                    
1 Drug stores are stores like Etos and Kruitvat, while a pharmacy is a store where you get on prescription based 
medicines. 
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As shown in Table 11 has the attribute “Parking fee” 

(6.53) been rated as the most important attribute. A 

couple of surveyed enlightened this by stating that 

they refuse to pay parking fee for their daily 

shopping, but that they were willing to pay parking 

fee when they do fun shopping. The lowest rated 

attribute concerning importance is “Catering 

facilities” (4.46). This probably due to daily 

shopping needs to be fast and that the shopping 

experience is not of importance.  

The far right column shows the standard deviation. 

This score provides information on the 

homogeneity across respondents with respect to 

their opinion about the importance of each 

attribute. The attribute with the lowest standard 

deviation is “Expertise of personnel” (0.86), whilst 

the highest standard deviation is received by 

“Vacancy” (1.99). 

 

 

 

Table 12 indicates that the attribute “near 

residence” (8.62) was the most important attribute 

for the respondents, whilst “accessibility public 

transport” (4.60) is the least important attribute. 

The other attributes fit in between these scores.  

Just like previous table is the standard deviation 

also mentioned. For example, “friendliness of 

personnel” (1.54) has the lowest standard deviation. 

Thus, respondents value this attribute relatively 

similar, while the attribute “catering facilities” 

(2.84) has the highest standard deviation, which 

means that the answers concerning this attribute 

varies the most.  

This result can be expected since the mean 

perceived importance of attributes is likely to 

depend on different factors that work out differently 

for different responses. For example, some 

attributes, like services, are used by all respondents 

(i.e. everybody who buys something in a shopping 

centre will have to deal with the salespeople). Since 

everybody will be in contact with this attribute, it is 

more likely that everyone will rate this attribute 

Attribute Mean 
Standard 
deviation 

Accessibility 
Near residence 6.16 0.94 
Acc. Car 6.48 0.91 
Acc. Bike 6.17 1.15 
Acc. public transport 4.66 1.81 
Parking facilities 5.75 1.33 
Parking fee  6.53 1.13 
Hours of operation 6.06 1.12 
Store/product characteristics 
Amount of shops 4.91 1.75 
Range of products 5.30 1.30 
Quality price ratio 5.34 1.02 
Catering facilities 4.46 1.97 
Shopping environment & design 
Lay-out 4.70 1.48 
Atmosphere 5.10 1.41 
Cleanliness 5.11 1.47 
Vacancy 4.50 1.99 
Service 
Friendliness of  personnel 5.71 0.92 
Expertise of  personnel 5.62 0.86 
Service of  personnel 5.64 0.94 
Promotions 
Special events 4.65 1.59 
Promotions 4.86 1.12 

Table 11 mean and standard deviation satisfaction of each 
attribute 

Attribute Mean 
Standard 
deviation 

Accessibility 
Near residence 8.62 1.59 
Acc. Car 7.83 2.40 
Acc. Bike 6.27 2.76 
Acc. public transport 4.60 2.83 
Parking facilities 7.56 2.34 
Parking fee  7.96 2.55 
Hours of operation 6.56 1.84 
Store/product characteristics 
Amount of shops 7.39 1.64 
Range of products 7.07 1.60 
Quality price ratio 6.51 1.79 
Catering facilities 5.16 2.84 
Shopping environment & design 
Lay-out 5.34 2.36 
Atmosphere 5.48 2.40 
Cleanliness 6.06 2.28 
Vacancy 6.31 2.70 
Service 
Friendliness of personnel 6.83 1.54 
Expertise of personnel 6.83 1.56 
Service of personnel 6.56 1.57 
Promotions 
Special events 5.49 2.74 
Promotions 4.94 2.36 

Table 12 mean and standard deviation importance of each 
attribute 
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fairly similarly. This is in contrast with other attributes, which will only be used by specific subgroups, for 

example public transport. When comparing the importance to the satisfaction it does stand out that most 

attributes which the surveyed valued as important also have a relative high satisfaction value. The same 

applies to the attributes which are valued the least important. The satisfaction concerning these is also 

very low.   

4.4.2  Calibration of the Multiplicative Competitive Interaction model 

In section 2.2.2 the choice was made to use the Multiplicative Competitive Interaction model for various 

reasons. The model has briefly been elaborated in section 4.2. In this section, the attributes which have 

been incorporated in the model have been determined. The next step is to investigate whether these 

attributes significantly contribute to the probability of choosing a specific shopping centre and to what 

extent these attributes influence the choice either positive or negative. In other words, the next step is to 

estimate the weight of each attribute on the choice probability. As suggested by Nakanishi and Cooper 

(1974) can the Multiplicative Competitive Interaction model be estimated using a regression analysis. By 

transferring the multiplicative form into a summation of logarithmic form. The ordinary least squares 

regression has proven to give efficient and unbiased estimators for the transferred equation (Nakanishi & 

Cooper, 1974). A quick recap the original equation is:  

 
    

     
   

   

      
   

   
 
   

 (3) 

 

This formula has to be transformed into the logarithmic form, resulting in:  

 
    

   

   
           

    

   
 

 

   

      
   

   
  

 

(8) 

 

Where: 

       = The probability that an individual at costumer zone i will shop at shopping 

   centre j; 

        = the kth attribute describing a shopping centre in j attract costumer from origin 

   i; 

       = parameter   which reflects the sensitivity of consumers with respect to  

   variable k; 

         
 
    

 
   = Geometric mean of the probability of consumers at zone i shopping at J- 

   shopping centre; 

           
 
    

 
   = geometric mean of the k-th attribute of J shopping centre evaluated by  

   consumers at zone i;  

         
 
    

 
   = geometric mean of the specification error term of J shopping centre.  

The geometric mean, which is mentioned in the logarithmic form, indicates the central tendency of a set 

of numbers by using the nth root of the product of their values. This is opposed to the typical average 

which uses the sum of values divided by their number.  
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In order to include the more objective measurements travel time, travel distance, parking fee and size, as 

shown in Table 13, were also included in the model estimation. 

Abbreviations Additional objective attributes 
TT Travel time (in minutes) 
TTfoot Travel time by foot (in minutes) 
TTbike Travel time by bike (in minutes) 
TTcar Travel time by car (in minutes) 
TTpt Travel time by public transport (in minutes) 
TD Travel distance (in kilometres) 
TDfoot Travel distance by foot (in kilometres) 
TDbike Travel distance by bike (in kilometres) 
TDcar Travel distance by car (in kilometres) 
TDpt Travel distance by public transport (in kilometres) 
OAoS Observed amount of stores  
OPFE Observed parking fee (euro per hour) 
OSize Observed size (m2 lettable floor area) 
Table 13 additional added objective attributes 

Travel time and travel distance of each respondent has been calculated using the Google Maps Navigation 

tool knowing their transport mode. As for “Observed amount of stores”, “Observed parking fee” and 

“Observed size of the shopping centre”, although the survey asks to valuate the satisfaction of the amount 

of stores and the parking fee, the actual amount of stores and parking fee was decided to include which is 

a more objective measurements for those particular attributes. Additionally the size of each shopping 

centre has been derived from the “Retail Structuur visie 2010-2020” (Parkstad Limburg, 2011). 

The original specification of the Multiplicative Competitive Interaction model, including all attributes 

leads to the following composition:  

 
     

    
  

     
  
     

  
      

  
      

  
      

  
      

  
      

  
 

   
       

  
     

  
     

  
      

  
      

  
      

  
      

  
      

  
 

 

     
  
      

   
     

   
     

   
     

   
     

   
     

   
      

   
      

   
 

     
  
      

   
     

   
     

   
     

   
     

   
     

   
      

   
      

   
 

 

     
   

     
   

     
   

     
   

         
   

         
   

        
   

       
   

 

     
   

     
   

     
   

     
   

         
   

         
   

        
   

       
   

 
 

    
   

         
   

         
   

        
   

       
   

       
   

       
   

        
   

    
   

         
   

         
   

        
   

       
   

      
   

       
   

        
   

 
 

 

(9) 

Where: 

      = The probability that a consumer at zone i will shop at facility j; 

       = valuation by zone i 's consumers to "located near residence/proximity" to shopping 

  centre j (on a 7-point scale); 
       = valuation by zone i 's consumers to "accessibility by car" to shopping centre j (on a 7-

  point scale); 
       = valuation by zone i 's consumers to "accessibility by bike" to shopping centre j (on a 7-

  point scale); 
        = valuation by zone i 's consumers to "accessibility by public transport" to shopping 

  centre j (on a 7-point scale); 
        = valuation by zone i 's consumers to "parking facilities" to shopping centre j (on a 7-

  point scale); 
        = valuation by zone i 's consumers to "parking fee" to shopping centre j (on a 7-point 

  scale); 
        = valuation by zone i 's consumers to "hours of operation" to shopping centre j (on a 7-

  point scale); 
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        = valuation by zone i 's consumers to "amount of stores" to shopping centre j (on a 7-

  point scale); 
        = valuation by zone i 's consumers to "range of products" to shopping centre j (on a 7-

  point scale); 
        = valuation by zone i 's consumers to "quality price ratio" to shopping centre j (on a 7-

  point scale); 
       = valuation by zone i 's consumers to "availability of catering facilities" to shopping 

  centre j (on a 7-point scale); 
       = valuation by zone i 's consumers to "lay out" to shopping centre j (on a 7-point scale); 

       = valuation by zone i 's consumers to "atmosphere" to shopping centre j (on a 7-point 

  scale); 
       = valuation by zone i 's consumers to "cleanliness" to shopping centre j (on a 7-point 

  scale); 
       = valuation by zone i 's consumers to "amount of vacancy" to shopping centre j (on a 7-

  point scale); 
        = valuation by zone i 's consumers to "friendliness of personnel" to shopping centre j (on 

  a 7-point scale); 
        = valuation by zone i 's consumers to " expertise of personnel" to shopping centre j (on a 

  7-point scale); 
        = valuation by zone i 's consumers to "service of personnel" to shopping centre j (on a 7-

  point scale); 
       = valuation by zone i 's consumers to "special events" to shopping centre j (on a 7-point 

  scale); 
       = valuation by zone i 's consumers to "promotion" to shopping centre j (on a 7-point 

  scale); 
       = travel time in minutes from demand node i to shopping centre j; 

          = travel time by foot in minutes from demand node i to shopping centre j. 

          = travel time by bike in minutes from demand node i to shopping centre j. 

          = travel time by car in minutes from demand node i to shopping centre j. 

         = travel time by public transport in minutes from demand node i to shopping centre j. 

       = travel distance in kilometre from demand node i to shopping centre j; 

          = travel distance by foot in kilometres from demand node i to shopping centre j. 

          = travel distance by bike in kilometres from demand node i to shopping centre j. 

          = travel distance by car in kilometres from demand node i to shopping centre j. 

         = travel distance by public transport in kilometres from demand node i to shopping 

  centre j. 
         = observed amount of stores at shopping centre j in zone i; 

         = observed parking fee at shopping centre j in zone i; 

          = observed size of shopping centre in m2 LFA at shopping centre j in zone i. 

 

The next step in estimating the Multiplicative Competitive Interaction model is the estimation of the 

unknown parameters   . For data preparation Parkstad was divided into the eight already present zones, 

which correspond to the eight municipalities (Brunssum, Heerlen, Kerkrade, Landgraaf, Onderbanken, 

Nuth, Simpelveld and Voerendaal). The surveyed in each shopping centre reported their residential 

municipality, this enables to link the valuation of attributes of each shopping centre to each residential 

zone i (municipality). 

The last step is to perform the regression on the logarithmic form of the equation as shown on the next 

page.  
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(10) 

 The data perceived from the 277 respondents has been transformed into average attribute valuation per 

shopping centre. This gives an impression of how the shopping centre is valuated concerning each 

attribute. The data then has been used as input in the software program MATLAB R2016 and the ordinary 

least squares procedure was applied on the logarithmic form of the equation. 

Non-significant attributes and the ones with a relatively high correlation with others were removed from 

the model. The final estimated parameters are listed in Table 14. 

The overall regression model is significant         with a R-squared of 0.77. However the p-value of 

some of the variables exceeds the 0.05. Nevertheless, the p-value does not exceed the critical 0.1. The 

significance level of 0.1 indicates that there is a allowance of 10 percent likelihood that the obtained data 

and therefore results are obtained by chance.  

Equation 11 shows the original representation of the Multiplicative Competitive Interaction model after 

re-transforming the logarithmic function the multiplicative model. This is final version of the estimated 

Multiplicative Competitive Interaction model for the case study region is the following: 

 
     

            
             

           
           

       

   
               

             
           

           
       

 

    
          

           
          

             
      

    
          

           
          

             
       

 

 

(11) 

Variable  Coefficient Standard error P-value 
Intercept  0.209 3.743 0.001 
OAoS Observed amount of stores 0.593 0.337 0.091 
OSize Observed size of shopping centre -0.506 0.295 0.099 
NR Satisfaction of near residence (proximity) 3.278 0.930 0.002 
PFE Satisfaction of parking fee of shopping centre -1.425 0.748 0.069 
LO Satisfaction of lay-out of shopping centre 1.458 0.623 0.028 
CL Satisfaction of cleanliness of shopping centre -1.716 0.754 0.032 
VC Satisfaction of vacancy in shopping centre 0.896 0.425 0.045 
PR Satisfaction of promotions 2.027 1.189 0.100 
TTcar Travel time by car  -0.935 0.402 0.029 

Table 14 final estimated parameters 
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Explanation of discriminatory attributes 

Of the 20 original attributes found in the literature review and the 13 additionally added attributes only 

nine prove to explain the shopping centre choice behaviour after the ordinary least squares procedure. A 

number of explanatory attributes will be discussed below. 

The parameter with the highest positive influence appears to be the valuation of near residence/ the 

proximity of the shopping centre related to the residence (3.278). This outcome is consistent with the 

expectations as in section 4.4.1 (descriptive statistics) respondents valued the attribute 'near resident' 

the highest.  

The valuation of promotions, lay-out, vacancy and observed amount of stores all influence the shopping 

centre choice of the inhabitants of the case study area positive, while the attributes cleanliness of 

shopping centre and parking fee influence the choice of shopping centre behaviour negatively. 

It should be noted that as the observed amount of stores influences the shopping centre choice positively, 

but the size of the shopping centre influences the choice negatively. This combined indicates that there 

should be a balance between amount of stores and size. It also implies that bigger stores are not more 

attractive than smaller stores.  

Of all the added travel time transportation modes does only the travel time by car influence the shopping 

centre choice for the study area. The higher the travel time the less chance there is of patronizing a 

particular centre. 

It is worth noting that some attributes such as range of products and service related attributes, which 

were rated as quite important in the descriptive analysis, did not appear to have significant effect in the 

estimated model. This observation can be explained by the fact that shopping centres in the area are very 

similar in these characteristics, which results in that consumers treat these shopping centres as equal for 

these attributes and will make the choice of which shopping centre to go to based on other 

characteristics.  

4.5 Conclusion 
This chapter is aimed at providing insight in the customers’ shopping centre choice behaviour in Parkstad 

region. Firstly this chapter kicks off by briefly elaborating the Multiplicative Competitive Interaction 

model in section 4.1.  

After a literature review on the important factors on customers’ interest to visit a shopping centre the 

following categories of attributes were adopted: accessibility, store/product characteristics, retail 

environment & design, services of staff and promotions.  

Knowing the influential attributes a survey was designed. It consists of four parts: introduction, general 

questions on shopping behaviour, specific questions on shopping behaviour and demographic 

information.  

A total of 277 individuals were surveyed in the months May and June of 2016. Using the Multiplicative 

Competitive Interaction model the data was analysed and a model has been constructed. Attributes which 

significantly influence the choice behaviour of choosing a shopping centre have been identified. 

“Observed amount of shops”, “observed size of shopping centre”, “proximity of shopping centre”, “parking 

fee”, “lay-out of shopping centre”, “cleanliness of shopping centre”, “vacancy in shopping centre”, 

“promotions” and “travel time by car” are the influential attributes. The second research question: 'What 

traits of shopping centres in the region of Parkstad attract consumers and to what extend do these trains 

influence this decision?' can be therefore answered.  
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Figure 18 overview shopping centres in Parkstad 2016 

5 Market shares 
 

Chapter three predicts the population development of the Parkstad region for the period 2015 - 2050. 

Chapter four estimates the probability of visiting a particular shopping centre by inhabitants of Parkstad 

region by adopting the Multiplicative Competitive Interaction model. This chapter uses the outcomes of 

the previous two chapters in order to calculate the market share of each shopping centre.  

This chapter is divided into two sections. Section 5.1 estimates the current market share of the shopping 

centres separately for each municipality in the Parkstad region. Section 5.2 incorporates the population 

prediction in predicting the market shares in 2050. This results in an overview of the number of 

customers patronizing each shopping centre in the current situation and in the future according to the 

population prediction. The goal of this chapter is to answer the third research question: 'What is the 

market share of each shopping centre in the region and how is this affected by the population change in the 

future?'. 

First an overview is given of all the shopping centres located within the case study region (Figure 18 and 

Table 15). The red dots indicated bigger shopping centres are (>75 stores) which are aimed at fun 

shopping instead of daily shopping. The yellow dots indicate the neighbourhood shopping centres. 
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List of shopping centres 

Municipality Brunssum Municipality Kerkrade 

1 Brunssum centrum (B) 17 Spekholzerheide (K) 

2 Brunssum Noord (B) 18 Terwinselen (K) 

3 Treebeek (B) 19 Eygelshoven (K) 

Municipality Heerlen Municipality Landgraaf  

4 Heerlen Centrum (H) 20 Op de Kamp (L) 

5 Hoensbroek Centrum (H) 21 Schaesberg (L) 

6 Akerstraat-Noord (H) 22 Streeperstraat (L) 

7 Bautsch (H) 23 Waubach (L) 

8 Douven Weien (H) Municipality Nuth  

9 Heerlerbaan (H) 24 Nuth Centrum (N) 

10 Heerlerheide (H) 25 Hulsberg (N) 

11 Heksenberg (H) Municipality Simpelveld  

12 Meezenbroek (H) 26 Simpelveld Centrum (S)  

13 Welten (H) Municipality Onderbanken 

Municipality Kerkrade 27 Schinveld Centrum (O) 

14 Kerkrade Centrum (K) Municipality Voerendaal  

15 Blijderheide (K) 28 Voerendaal Centrum (V) 

16 Chevremont (K) 
  Table 15 list of shopping centers in Parkstad 2016 

 

5.1 Current market shares per municipality 
The market shares discussed in this chapter are calculated using the estimated Multiplicative Competitive 

Interaction model. Wherever is relevant, the attributes are determined by the average valuation of each 

attribute per shopping centre.  

Market share municipality of Brunssum 

  

 

 

 

 

 

Figure 19 shows the region Parkstad with the 

municipality of Brunssum highlighted. It also 

shows the shopping centres patronized by the inhabitants of Brunssum according to the survey. Table 16 

gives an overview of the distribution of market share in percentages for each shopping centre.  

No. Shopping centre Market share 
1. Brunssum Centrum (B) 29.99% 

2. Brunssum Noord (B) 26.28% 

3. Treebeek (B) 31.25% 

5. Hoensbroek Centrum (H) 11.30% 

6. Akerstraat Noord (H) 1.18% 

Table 16 market share distribution Brunssum 

Figure 19 shopping centres patronized by inhabitants of 
Brunssum 
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Most shopping centres visited by the inhabitants of Brunssum are located within its municipal borders 

with the exceptions of Hoensbroek Centrum and Akerstraat Noord. These are located in the adjacent 

municipality Heerlen. The patronization can be explained by their location being relatively close to the 

border of Brunssum. For some inhabitants of the municipality it is actually closer to visit these two 

centres rather than shopping centres located within the municipality. The combination of high proximity 

with the high number of stores makes the shopping centre of Hoensbroek have a fairly high market share. 

Market share municipality of Heerlen 

 

 

 

 

 

 

 

 

 

 

 

The municipality of Heerlen is the biggest municipality in terms of inhabitants and size. It also is the most 

stretched municipality, which results in being adjacent to all the other municipalities of the case study 

region. This means that more inhabitants do shopping in adjacent municipalities compared with the 

previous municipality.  

There are five shopping centres with a high market share (>10 percent). These shopping centres are 

relatively large ones with a high variation of stores. Then there are five shopping centres patronized 

which are located outside the municipal borders. These shopping centres also include a relatively high 

number of stores.  Furthermore there are three stores which have a relatively low market share (<5 

percent) and are located within the borders of the municipality of Heerlen. These are the shopping 

centres with a low number of stores, almost no promotional action as a shopping centre and an 

unfavourable lay out.  

One of these shopping centres is Heerlen Centrum which contains more than 200 stores. The reason for 

the relatively low market share of this centres is that it is mostly used for recreational/ fun shopping 

instead of daily shopping, at which this thesis is focussed.  

  

No. Shopping centre Market share 

1. Brunssum Centrum (B) 2.66% 

3. Treebeek (B) 1.39% 

4. Heerlen Centrum (H) 3.81% 

5. Hoensbroek Centrum (H) 8.79% 

6. Akerstraat-Noord (H) 5.66% 

7. Bautsch (H) 11.76% 

8. Douven Weien (H) 11.56% 

9. Heerlerbaan (H) 15.41% 

10. Heerlerheide (H) 16.70% 

11. Heksenberg (H) 1.30% 

12. Meezenbroek (H) 2.36% 

13. Welten (H) 10.89% 

14. Kerkrade Centrum (K) 1.87% 

20. Op de Kamp (L) 3.65% 

26. Simpelveld Centrum (S) 2.19% 

Table 17 market share distribution Heerlen 

Figure 20 shopping centres patronized by inhabitants of 
Heerlen  
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Market share municipality of Kerkrade 

 

  

 

 

 

Just like the previous two municipalities the inhabitants of the municipality of Kerkrade mainly patronize 

shopping centre located within the municipal borders. With two exceptions: Heerlen Centrum and Op de 

Kamp. These shopping centres have a relatively high number of stores, which may explain the visitors 

from outside of their own municipality. The distribution of market share is relatively equal among the 

shopping centres. Most of them also have the same shop count and all offer free parking facilities, with the 

exception of Kerkrade Centrum. The shopping centre Terwinselen however stands out with a low market 

share of merely 6.12%. According to the valuation of the attributes, this has to do with no promotions, 

unfavourable lay out and lack of pleasant atmosphere.  

  Market share municipality of Landgraaf 

 

 

 

 

 

 

 

No. Shopping centre Market share 
4. Heerlen Centrum (H) 5.97% 

14. Kerkrade Centrum (K) 13.37% 
15. Blijerheide (K) 20.87% 
16. Chevremont (K) 16.18% 
17. Spekholzerheide (K) 20.32% 
18. Terwinselen (K) 6.12% 
19. Eygelshoven (K) 15.93% 
20. Op de Kamp (L) 1.24% 

Table 18 market share distribution Kerkrade 

No. Shopping centre Market share 

4. Heerlen Centrum (H) 3.49% 

19. Eygelshoven (K) 5.78% 

20. Op de Kamp (L) 26.40% 

21. Schaesberg (L) 44.81% 

22. Streeperstraat (L) 2.79% 

23. Waubach (L) 16.73% 

Table 19 market share distribution Landgraaf 

Figure 22 shopping centres patronized by inhabitants of 
Landgraaf  

Figure 21 shopping centres patronized by 
inhabitants of Kerkrade 
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The same tendency as the other municipalities occurs in the municipality of Landgraaf. Most shopping 

centres which are patronized by the inhabitants are located within the municipality with the exception of 

a few. In this case: Heerlen Centrum and Eygelshoven are the ones outside of the municipality. The 

shopping centre of Eygelshoven is located relatively near by the residential zone of Kerkrade. Although 

Heerlen Centrum is not located near the municipality. The travel time is relatively low due to the good 

accessibility. Heerlen Centrum also has a high number of stores, a valued lay out and promotional events. 

Market share municipality of Nuth 

The municipality of Nuth only hosts two 

shopping centres. The high travel time and 

travel distance in combination with the small 

and spread out population of the municipality 

results in a low proximity towards other 

shopping centres and leads to only patronizing 

the two shopping centres located within its 

municipal borders.  

The shopping centre of Nuth has a higher 

patronization rate. This is due to the fact that 

the city of Nuth houses most of the population 

in the municipality, followed by the village of 

Hulsberg. The village of Hulsberg is surrounded 

by couple of smaller villages which contributes 

to the patronization rate of the shopping centre 

Hulsberg. 

Market share municipality of Onderbanken 

 

 

 

Municipality of Onderbanken consists out of 

four villages: Jabeek, Schinveld, Bringelrade, 

Merkelbeek.  The only shopping centre located 

in the municipality of Onderbanken is located in 

Schinveld. The shopping centre contains 16 

shops and can provide most of its inhabitants 

needs concerning daily shopping. The 

inhabitants who require more choice patronize 

the shopping centre of Brunssum Centrum 

(4.52 percent market share).  

No. Shopping centre Market share 

24. Nuth Centrum (N) 73.66% 

25. Hulsberg (N) 26.34% 

Table 20 market share distribution Nuth 

No. Shopping centre Market share 

1. Brunssum Centrum (B) 4.52% 

27. Schinveld Centrum (O) 95.48% 

Table 21 market share distribution Onderbanken 

Figure 23 shopping centres patronized by inhabitants of Nuth 

Figure 24 shopping centres patronized by inhabitants of 
Onderbanken 
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Market share municipality of Simpelveld 

The municipality of Simpelveld only facilitates 

one shopping centre. The municipality hosts 

three villages, two of these villages have a 

supermarket but no other retailers are located 

around the supermarket. Shopping centres on 

the border of the surrounding municipalities 

are smaller than the shopping centre of 

Simpelveld, resulting in no patronization from 

this municipality. This explains the 100 

percent patronization rate of this shopping 

centre.  

 

 

Market share municipality of Voerendaal  

  

 

 

 

 

 

 

 

The residents of the municipality of Voerendaal are spread among the city of (Voerendaal) and several 

small villages. The patronization rate of the shopping centres as shown in Table 23.  The shopping centre 

of Voerendaal has the highest patronization rate, the city hosts major of the inhabitants. For some of the 

inhabitants of the municipality the shopping centre Hulsberg is the closest one. This results in a relatively 

patronization rate of that shopping centre. Lastly the shopping centre of Simpelveld is visited by part of 

the inhabitants of Voerendaal.  

  

Table 22 market share distribution Simpelveld 

No. Shopping centre Market share 
26. Simpelveld Centrum (S) 100,00% 

No. Shopping centre Market share 
1. Simpelveld Centrum (S) 12.81% 

25. Hulsberg (N) 18.86% 
28. Voerendaal (V) 68.33% 

Table 23 market share distribution Voerendaal 

Figure 25 shopping centres patronized by inhabitants of 
Simpelveld 

Figure 26 shopping centres patronized by inhabitants of 
Voerendaal 
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5.1.1 Market share distribution Parkstad 

The previous determined market shares per municipality can be multiplied by the inhabitants of each 

municipality. This results in the amount of visitors per shopping centre according to the estimated 

Multiplicative Competitive Interaction model. The market shares of each shopping centre in the entire 

study area can therefore be computed. This is translated into percentages in Table 24.  

The population of each municipality will develop 

in a different way, which will affect the market 

share distribution of each shopping centre 

differently.  

Shopping centre of Schaesberg stands out with 

the highest market share. This is due to the high 

patronization from the inhabitants of Landgraaf 

(44.81 percent). The shopping centre has a high 

amount of stores, no parking fee, favourable lay 

out and hosts promotional actions. This 

combined with a high proximity and low travel 

time makes this the highest patronized shopping 

centre concerning daily shopping.  

Other shopping centres with a high patronization 

rates are: Heerlerbaan, Heerlerheide, Op de 

Kamp, Simpelveld and Brunssum Centrum. Most 

of these shopping centres have a high shop count 

and are being patronized from several 

municipalities.  

All information presented concerning market 

share have some limitations, which are presented 

below. 

  

Limitations 

Statements concerning the calculated market shares are done based on the received information of the 

respondents and on how they valuated the shopping centre. Since this information is biased this might 

not represent the market shares in reality. 

Shopping centres that lie beyond the borders of the case study region have not been taken into account. 

This might lead to a distorted image of market shares since they can also attract inhabitants from the 

Parkstad region. This also counts for the opposite effect. People from outside the region, who may come 

within the borders of Parkstad for shopping have not been taken into account. 

 

 

  

No. Shopping centre 2015 
1. Brunssum centrum (B) 4.58% 
2. Treebeek (B) 4.13% 
3. Brunssum Noord (B) 3.06% 
4. Heerlen Centrum (H) 3.01% 
5. Hoensbroek Centrum (H) 4.44% 
6. Akerstraat-Noord (H) 2.01% 
7. Bautsch (H) 4.17% 
8. Douven Weien (H) 4.10% 
9. Heerlerbaan (H) 5.47% 

10. Heerlerheide (H) 5.92% 
11. Heksenberg (H) 0.46% 
12. Meezenbroek (H) 0.84% 
13. Welten (H) 3.86% 
14. Kerkrade Centrum (K) 3.19% 
15. Blijderheide (K) 3.95% 
16. Chevremont (K) 3.06% 
17. Spekholzerheide (K) 3.84% 
18. Terwinselen (K) 1.16% 
19. Eygelshoven (K) 3.89% 
20. Op de Kamp (L) 5.54% 
21. Schaesberg (L) 6.80% 
22. Streeperstraat (L) 0.42% 
23. Waubach (L) 2.54% 
24. Nuth Centrum (N) 4.64% 
25. Hulsberg (N) 2.61% 
26. Simpelveld Centrum (S) 5.82% 
27. Schinveld Centrum (O) 3.05% 
28. Voerendaal Centrum (V) 3.44% 

Table 24 Market share shopping centre Parkstad  
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5.2 Future market share distribution Parkstad 
This section combines the population prediction with the previous determined market shares. This 

enables us to get an insight in the changing market shares of each shopping centres. The population 

decline varies in each municipality. Thus the market shares will change as a result of the population 

change.  

According to the population prediction in chapter three will the municipalities of Kerkrade encounter the 

heaviest population decline of approximately 26 percent. The municipality of Nuth however will 

encounter the smallest population decline of 13 percent. This inequality in population decline is the cause 

of the shift in shopping centre market shares. If all the municipalities would have an equal population 

decline, then all the interrelations would be the same for the coming years. But since this is not the case 

the market shares will shift. The result of this is that the market share for example of the shopping centre 

Nuth Centrum increases by 0.53 percent. This is a relative increase of 10.3 percent. This is shown in the 

last column of Table 25.   

The biggest projected market share loss is projected in the shopping centres of Spekholzerheide, 

Chevremont, Blijderheide and Terwinselen. These shopping centres are located within the municipality of 

Kerkrade, which according to the prediction will also encounter the biggest population decline. This in 

combination with the fact that only customers from Kerkrade visit those centres lead to the large market 

share loss. 

 2015 2050 Change 2015 – 2050 

Shopping centre 
Market 
share 

Number of 
customers 

Market 
share 

Number of 
customers 

Market 
share 

(relative) 
Number of 
customers 

Brunssum centrum (B) 4.58% 11,271 4.57% 8,727 -0.25% -22.6% 
Treebeek (B) 4.13% 10,169 4.12% 7,876 -0.23% -22.6% 
Brunssum Noord (B) 3.06% 7,531 3.05% 5,830 -0.28% -22.6% 
Heerlen Centrum (H) 3.01% 7,410 2.97% 5,672 -1.42% -23.5% 
Hoensbroek Centrum (H) 4.44% 10,919 4.44% 8,476 -0.01% -22.4% 
Akerstraat-Noord (H) 2.01% 4,940 2.01% 3,839 0.11% -22.3% 
Bautsch (H) 4.17% 10,268 4.18% 7,979 0.11% -22.3% 
Douven Weien (H) 4.10% 10,092 4.10% 7,842 0.11% -22.3% 
Heerlerbaan (H) 5.47% 13,453 5.47% 10,455 0.11% -22.3% 
Heerlerheide (H) 5.92% 14,582 5.93% 11,331 0.11% -22.3% 
Heksenberg (H) 0.46% 1,136 0.46% 883 0.11% -22.3% 
Meezenbroek (H) 0.84% 2,059 0.84% 1,600 0.11% -22.3% 
Welten (H) 3.86% 9,512 3.87% 7,392 0.11% -22.3% 
Kerkrade Centrum (K) 3.19% 7,857 3.08% 5,889 -3.57% -25.0% 
Blijderheide (K) 3.95% 9,713 3.77% 7,209 -4.58% -25.8% 
Chevremont (K) 3.06% 7,527 2.92% 5,587 -4.58% -25.8% 
Spekholzerheide (K) 3.84% 9,456 3.67% 7,018 -4.58% -25.8% 
Terwinselen (K) 1.16% 2,850 1.11% 2,115 -4.58% -25.8% 
Eygelshoven (K) 3.89% 9,570 3.77% 7,196 -3.24% -24.8% 
Op de Kamp (L) 5.54% 13,627 5.57% 10,649 0.66% -21.9% 
Schaesberg (L) 6.80% 16,738 6.88% 13,142 1.13% -21.5% 
Streeperstraat (L) 0.42% 1,042 0.43% 818 1.13% -21.5% 
Waubach (L) 2.54% 6,251 2.57% 4,908 1.13% -21.5% 
Nuth Centrum (N) 4.64% 11,414 5.17% 9,880 10.31% -13.4% 
Hulsberg (N) 2.61% 6,418 2.80% 5,358 7.01% -16.5% 
Simpelveld Centrum (S) 5.82% 14,325 5.78% 11,046 -0.67% -22.9% 
Schinveld Centrum (O) 3.05% 7,510 2.99% 5,717 -1.97% -23.9% 
Voerendaal Centrum (V) 3.44% 8,471 3.46% 6,617 0.62% -21.9% 

Table 25 prediction changing market share and amount of customers in Parkstad 2015 - 2050 
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5.3  Conclusions 
The goal of this chapter is to estimate the current and future market shares of the shopping centres in the 

study region. To achieve this the estimated Multiplicative Competitive Interaction model has been 

combined with the population prediction. This combination has given insight in the patronization in of 

the shopping centres for the period 2015 - 2050. This has answered the third research question: "What 

market share do the shopping centre in the region have and how is this affected by the population change in 

the future?' 

Firstly the market shares have been determined for the current situation and for each municipality. 

Analysing the data reveals that most inhabitants do their daily shopping within their municipal borders. 

The predicted population for 2050 then as incorporated into the market share calculations. Market shares 

do not fluctuate heavily as indicated in section 5.2. The average population decline in the Parkstad region 

is 22 percent and so is the average decline in patronization. However, there are big differences between 

the shopping centres. This corresponds to the difference in population decline. The amount of customers 

decline in the region fluctuates between 13.45 and 25.77 percent. This depends on the region and the 

patronization of the shopping centres from different municipalities. This enormous decline of customers 

has a major impact on the shopping centres. Prevention of population decline requires large scale policies 

at the national level which is not the interest of this research. Instead the study aims at proposing 

suggestions regarding the centres which may better be closed in the future in order to keep the remaining 

ones running and profitable.  
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6 Financial feasibility of retailing in Parkstad 
 

Previous chapters were aimed at predicting the population change, calculating the shopping centre choice 

behaviour and determine the current and future market shares of the shopping centres located in the case 

study area. This chapter aims at giving insight in the minimum required amount of customers needed to 

maintain the current number of shops and combine this data with the population forecast in the case 

study area. 

One of the limitations is that it is nearly impossible to determine the financial effect of the population 

decline for each shop type in every shopping centre due to the limited amount of time and financial 

resources. Therefore the choice has been made to focus on the anchor store of the shopping centres. The 

determination of the anchor store is done in section 6.1. The second section provides insight in the 

expenditure of the inhabitants on daily goods and determines how much turnover the anchor stores 

require. This leads to the required turnover being translated into the required number of customers. 

Section three links the required number of customers to the predicted population of the case study area. 

By linking this data the problem which the region will face in the near future becomes clear. This 

eventually answers the fourth research question: 'What is the expected effect of the population decline on 

the income of shopping centres and their feasibility of retailing?'. 

6.1 Determination of the anchor store type 
To calculate the economic consequences of the population decline on neighbourhood shopping centres is 

difficult to conduct at a store level. Therefore the choice has been made to focus primarily on one specific 

type of store. This will be the anchor store of neighbourhood shopping centres. A so called anchor store is 

the main trigger for people to patronize a particular shopping centre. Each shopping centre consists of 

one or more anchor stores and multiple non-anchor stores. The non-anchor stores profit of the presence 

and the attractiveness of the anchor store (Gerbich, 1998). Neighbourhood shopping centres are typically 

anchored by a supermarket and are designed for convenient shopping (Harmse, 2012) (Bos, 2012) 

(Doornbos, 2016). Typically the non-anchor stores in shopping centres are situated around the anchor 

store in this case between the supermarket and parking facility (Doornbos, 2016). A supermarket is used 

for daily shopping and thus attract a consistent flow of customers on a daily base. The more consumers 

the supermarket attracts the more benefits there are for the surrounding stores.  

Analysing the data from the surveys confirmed the statement that the supermarket is the anchor store of 

a neighbourhood shopping centre. The supermarket was the most visited type of store by the surveyed in 

the shopping centres. 63.7 percent of the surveyed people had visited the supermarket in that particular 

shopping centre on that day. This is an important piece of information as it means that when a 

supermarket is no longer financially viable to be operational, the main reason for customers to patronize 

the shopping centre disappears. Having said that, the number of customers a supermarket requires in 

order to stay financial viable and thus operational is a key factor to investigate. 

6.2  Determination required amount of customers 
The Netherlands hosts around 4,300 supermarkets (Centraal Bureau Levensmiddelen, 2016). The 

situation in the Netherlands is unique since almost everyone has a supermarket available relatively 

nearby. On average supermarkets in the Netherlands are located at 0.9 kilometre from inhabitants’ 

residence (CBS, 2010). In the Netherlands almost four million people do their grocery shopping every day 

and they visit supermarkets on average 2.8 times a week (Doornbos, 2016). The supermarket branch is 

one-of-a-kind, since the supermarket does not prove to be sensitive to the economic cycle. In 2015 the 

total supermarket turnover in the Netherlands was 35.9 billion euro (Centraal Bureau Levensmiddelen, 

2016).  
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To determine the number of customers required to keep a supermarket operational the following data 

has to be known: average spending per person in a supermarket, local purchasing power, purchasing 

power supply, purchasing power redundancy and data concerning size and floor productivity per square 

meter.  Each of these points will be discussed in the following sections. 

6.2.1 Expected expenditure on shops related to nutrition and stimulants 

The Dutch average expenditure per person on shops related to nutrition and stimulants is ± €2.769,- p.p. 

(Detailhandel.info, 2016). However, the Dutch average spending is not the same as the expenditure of the 

inhabitants in the case study area. The expenditure on daily shopping is related to income. Since the 

average income in the case study area is lower than the national average it is expected that the average 

expenditure is also lower. To calculate the difference, the expenditure on daily shopping will be indicated 

with the income elasticity.  

Income elasticity is a multiplier that indicates the extent to which the expenditure for a given product 

responds to an income change. The income elasticity for daily shopping is 0.25 percent (Detailhandel.info, 

2016). This means that every percent that the average income in a municipality is higher or lower than 

the average income in the Netherlands will result in 0.25 percent less or more expenditure on daily 

shopping. 

The average incomes are derived from the Central Bureau of Statistics for each of the municipalities. The 

incomes difference relative to the national average, the consequences for the average expenditure on 

daily shopping and the final expenditure on daily shopping per person are shown in the table below.  

 

6.2.2 Purchasing power  

The determinations in this section are derived from the “Retail structure vision Parkstad 2010 – 2020” 

(Parkstad Limburg, 2011). Purchasing power represents the percentage of money spend on a particular 

type of product within the region. All purchases done in the region can be divided into daily and non-daily 

shopping. The purchasing power of goods in the daily sector is normally higher than the purchasing 

power in the non-daily sector. This is due to the fact that customers for daily shopping are less willingly to 

travel and thus do their shopping mainly nearby their homes. 

The purchasing power of the study area is 95 percent according to the “Retail structure vision Parkstad 

2010 – 2020”. This means that 95 percent of the money spend on daily goods is spend within the region. 

The purchasing power supply of the region is therefore five percent. This means that five percent of all 

the money spend on daily goods is coming from people who live outside the case study region. Lastly the 

purchasing power redundancy of the region is five percent. This means that five percent of all the money 

spend on daily goods is spend outside the region.  

This data is also available at municipality level, which is shown in Table 27. As can be seen the differences 

between the municipalities are large.  

  Average personal 
income 

Relative difference from 
national average income 

Effect on expenditure of 
daily shopping 

Projected 
expenditure on daily 

shopping 
National  € 31,100.00  0% 0,0% € 2,769.00 
Brunssum  € 26,400.00  -18% -4.5% € 2,645.76 
Heerlen  € 26,400.00  -18% -4.5% € 2,645.76 
Kerkrade  € 25,300.00  -23% -5.7% € 2,610.30 
Landgraaf  € 27,500.00  -13% -3.3% € 2,678.38 
Nuth  € 30,200.00  -3% -0.7% € 2,748.37 
Onderbanken  € 28,300.00  -10% -2.5% € 2,700.51 
Simpelveld  € 27,900.00  -11% -2.9% € 2,689.60 
Voerendaal  € 31,400.00  +1% +0.3% € 2,775.61 

Table 26 data concerning expenditure on daily shopping 
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  Purchasing 
power 

Purchasing power 
redundancy within 

region 

Purchasing power 
redundancy outside the  

regions 

Purchasing power 
supply 

Brunssum 87% 10% 2% 24% 
Heerlen 90% 7% 3% 18% 
Kerkrade 80% 13% 7% 13% 
Landgraaf 77% 16% 7% 11% 
Nuth 76% 16% 8% 20% 
Onderbanken 26% 62% 12% 11% 
Simpelveld 49% 43% 8% 3% 
Voerendaal 59% 36% 5% 4% 

Table 27 purchasing power characteristics case study area (Parkstad Limburg (2011); Edited) 

The purchasing power of municipalities Brunssum, Heerlen, Kerkrade, Landgraaf and Nuth are relatively 

high and there is not much redundancy outside the region, yet there is quite some redundancy towards 

the Parkstad region. Overall most money spend outside the municipal borders will be spend within the 

region, as can be concluded from the regional 95 percent. 

Nuth has the highest purchasing power supply. This is mainly because of the Makro brand which is 

located within the municiaplity. Makro is a brand of big warehouse, which is not accessible to the general 

public. Only businesses, which have been registered as members are able to gain entry to the store. The 

amount of money spend in this store is relatively large, since it is only possible to purchase daily goods in 

large quantities. The municipality of Onderbanken has a very high redundancy rate within the region. 

This might be due to the fact that the entire municipality only counts one shopping centre and 

supermarket. The same goes for municipalities Voerendaal and Simpelveld. This might have to do with 

people working in other cities and do their grocery shopping on the way back to their residence. 

6.2.3 Supermarket size and turnover  

Now that the average expenditure in daily goods is known together with the purchasing power, 

purchasing power redundancy and purchasing power supply, is the next step to inventory how much 

turnover is required for a supermarket to stay operational. 

According to Detailhandel.info (2016), which derive their data based on info from Central Bureau of 

Statistics and Locatus, the average supermarket located in a neighbourhood shopping centre features 710 

square meters lettable floor area. However the average supermarket size in the study area is a lot bigger. 

Table 28 shows the total number of supermarkets located in each municipality, the number which are 

located within shopping centres and the average size of shopping centres in each municipality. 

 
Albert 
Heijn 

Jan 
Linders 

Plus Jumbo Spar Coop Lidl Aldi Total 
Total in 

shopping 
centres 

Average 
size m2 

VWO 

Brunssum 2 1 1 0 0 0 2 2 8 6 1,325 
Heerlen 4 4 5 1 1 0 3 4 22 15 1,295 
Kerkrade 2 1 1 3 0 0 2 2 11 8 1,404 
Landgraaf 1 0 2 2 0 0 1 2 8 8 1,195 
Nuth 1 0 0 1 0 0 0 1 3 3 1,068 
Onderbanken 0 0 1 0 0 0 0 0 1 1 1,002 
Simpelveld 0 0 2 0 0 0 0 1 3 2 1,247 
Voerendaal 0 0 1 0 0 1 0 1 3 2 891 

Table 28 general information on supermarkets 

Size is one of the key variables which is used to calculate the required turnover. The second factor needed 

is the floor productivity. This means the required turnover needs to be generated per square meter of 

lettable floor area. According to Detailhandel.info (2016) the national average floor productivity per 

supermarket is €8,381 per square meter. In 2010 the national average floor productivity at shops in the 

daily sector was €7,254 per square meter lettable floor area and €2,750 for the study area (Parkstad 

Limburg, 2011). Since there is no recent data concerning the floor productivity of the region Parkstad 
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available. Has there been adopted that the floor productivity in Parkstad is the same as the national 

average.   

The next section will combine the information from previous sections and calculate how many customers 

the supermarkets in the case study region will need to meet the determined required turnover.  

6.2.4 Determination required amount of costumers   

Table 29 presents the required number of customers for each municipality to keep the turnover of 

supermarkets operational. Total lettable floor area (LFA) was derived from Planviewer (2016) and is 

written in column two. The total required turnover of all supermarkets per municipality has been 

calculated in the third column of Table 29. This is done by multiplying the floor productivity by the total 

square meters lettable floor area of supermarkets in each municipality. 

 
 
 
 

Total m2 LFA 
supermarkets 

Floor 
productivity 
per m2 LFA 

Required turnover Minimum required amount 
of customers 

Brunssum 9,272 €8,381 €   77,711,984 26,462 
Heerlen 28,486 €8,381 € 238,737,813 83,550 
Kerkrade 14,044 €8,381 € 117,702,764 48,486 
Landgraaf 9,560 €8,381 €   80,122,360 33,994 
Nuth 3,204 €8,381 €   26,852,724 10,178 
Onderbanken 1,002 €8,381 €     8,401,114 8,408 
Simpelveld 3,741 €8,381 €   31,349,549 22,415 
Voerendaal 2,674 €8,381 €   22,414,146 12,818 

Table 29 required turnover per municipality as well as the minimum required amount of customers 

The last column of Table 29 presents the calculated required number of customers. This is done by 

multiplying the expenditure on daily goods of each municipality by the purchasing power plus the supply 

purchasing power. The required turnover per municipality then has to be divided by this number. The 

results in the minimum required number of customers to maintain the required turnover.  

6.3 Problem sketch 
The previous section shows how many customers are necessary to meet the required turnover of 

supermarkets per municipality in the case study region. The total needed customers according to the 

projection is: 246,310 customers. In 2015 the total number of inhabitants in the case study region was: 

246,449. So there can be concluded that the current number of inhabitants of the case study area is 

sufficient to meet the required amount customers. However, the population is in a rapid decline.  
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The required number of customers has been presented at shopping centre level in Table 30. It also 

includes the number of customers forecasted per shopping centre during the period 2015 - 2050. This 

prognosis is based on the population forecast from chapter three combined with the market shares from 

chapter five. As can be seen will eleven shopping centres have a deficit in forecasted customers in 2050 

and thus face potential troubles. In some cases there already is a deficit in customers. This might be due 

to the declining population of the past years and that yet no actions were taken.  

Heerlen Centrum, Hoensbroek Centrum and Kerkrade Centrum are shopping centres with 75+ stores. 

These centres are more aimed at fun shopping than at daily shopping. So these shopping centres attract 

not only the daily shoppers, but also the fun shoppers which regular neighbourhood shopping centres do 

not attract. The reason for including these shopping centres into the market share calculations is that a 

certain amount of inhabitants do their shopping in these centres and therefore influence the market share 

distribution of the shopping centres. But since these are not the neighbourhood shopping centres they are 

not the focus of this thesis.  

The deficit in Brunssum Noord is most likely the result of the expansion of shopping centre Treebeek, 

which expanded by 1,400 square meters in 2015. This resulted in a decline of market share for the 

shopping centre Brunssum Noord. The same expansion might explain the deficit in shopping centre 

Akerstraat-Noord. 

Heksenberg is a small shopping centre with a lot of vacancy. Combine this with the deficit in required 

number of customers to keep the supermarket operational resulting in the conclusion that this shopping 

centre has a very little chance of surviving in the future. 

Spekholzerheide expanded by 5,000 square meters lettable floor space in 2007 (Gemeente Kerkrade, 

2007). This included the addition of two supermarkets, which adds up to a total of three supermarkets in 

 
 

 
Prognosed customers 

Shopping centre 
Amount of 

supermarkets Required 2015 2020 2025 2030 2035 2040 2045 2050 
Brunssum centrum (B) 2 8,084 11,271 10,986 10,649 10,313 9,973 9,609 9,183 8,727 
Treebeek (B) 2 7,951 10,169 9,910 9,605 9,301 8,995 8,670 8,288 7,876 
Brunssum Noord (B) 2 8,140 7,531 7,337 7,108 6,884 6,660 6,422 6,139 5,830 
Heerlen Centrum (H) 2 6,335 7,410 7,231 7,009 6,771 6,520 6,253 5,962 5,672 
Hoensbroek Centrum (H) 3 13,168 10,919 10,659 10,345 10,016 9,672 9,304 8,895 8,476 
Heerlerheide (H) 4 13,717 14,582 14,246 13,837 13,395 12,925 12,420 11,876 11,331 
Bautsch (H) 1 3,528 10,268 10,032 9,743 9,432 9,101 8,746 8,363 7,979 
Heerlerbaan (H) 2 8,196 13,453 13,144 12,766 12,359 11,925 11,459 10,957 10,455 
Heksenberg (H) 1 1,622 1,136 1,110 1,078 1,044 1,007 968 925 883 
Akerstraat-Noord (H) 1 4,840 4,940 4,826 4,687 4,538 4,378 4,207 4,023 3,839 
Welten (H) 1 2,924 9,512 9,293 9,026 8,738 8,431 8,102 7,747 7,392 
Meezenbroek (H) 0 0 2,059 2,012 1,954 1,892 1,825 1,754 1,677 1,600 
Douven Weien (H) 1 3,956 10,092 9,860 9,576 9,271 8,945 8,596 8,219 7,842 
Kerkrade Centrum (K) 2 6,954 7,857 7,653 7,399 7,122 6,832 6,531 6,209 5,889 
Spekholzerheide (K) 3 13,262 9,456 9,203 8,886 8,540 8,179 7,808 7,412 7,018 
Chevremont (K) 0 0 7,527 7,326 7,074 6,798 6,511 6,215 5,901 5,587 
Blijderheide (K) 2 5,957 9,713 9,453 9,128 8,772 8,402 8,020 7,614 7,209 
Eygelshoven (K) 1 2,671 9,570 9,326 9,019 8,689 8,345 7,982 7,588 7,196 
Terwinselen (K) 0 0 2,850 2,774 2,678 2,574 2,465 2,353 2,234 2,115 
Op de Kamp (L) 3 9,589 13,627 13,330 12,952 12,563 12,158 11,699 11,172 10,649 
Waubach (L) 2 6,376 6,251 6,118 5,948 5,776 5,599 5,392 5,149 4,908 
Schaesberg (L) 3 14,066 16,738 16,383 15,927 15,466 14,992 14,438 13,787 13,142 
Streeperstraat (L) 0 0 1,042 1,020 991 963 933 899 858 818 
Nuth Centrum (N) 2 5,457 11,414 11,274 11,067 10,871 10,672 10,422 10,138 9,880 
Hulsberg (N) 1 4,313 6,418 6,330 6,179 6,034 5,894 5,726 5,535 5,358 
Schinveld Centrum (O) 1 3,111 7,510 7,302 7,074 6,871 6,674 6,406 6,070 5,717 
Simpelveld Centrum (S) 2 7,212 14,325 13,986 13,515 13,043 12,589 12,108 11,566 11,046 
Voerendaal Centrum (V) 2 4,631 8,471 8,333 8,056 7,783 7,534 7,249 6,923 6,617 
Table 30 required amount of customers ad prognosed amount of customers per shopping centre 
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one shopping centre. This might be a wrong decision since the population of the municipality of Kerkrade 

during 2000 - 2015 already decline by ten percent. A way to resolve this deficit is to shut down the old 

part of the shopping centre including one supermarket or other shopping centres located nearby and by 

doing that increase the market share of Spekholzerheide. 

The shopping centre of Waubach has expanded their existing PLUS supermarket in 2016. This can 

positively influence the market share but this is effect is unknown as the construction was in progress 

during the survey.  

6.4  Conclusion  
The goal of this chapter was to explore the effect of the population decline on the financial feasibility of 

retailing in Parkstad region. Due to time and financial constraints the choice has been made to focus on 

one type of store. A type of store which appears in almost every shopping centre and functions as an 

anchor store according to the survey and available literature. This store type is the supermarket. There 

can be concluded that the supermarket is the main reason for people to patronize a particular shopping 

centre.  

In order to determine the financial feasibility data concerning the expenditure of inhabitants and the 

required turnover of supermarkets have to be known. The first step is determining the expenditure of the 

inhabitants on daily goods, which in turn is also the income for supermarkets. The average expenditure in 

the Netherlands on daily shopping is € 2,769 per person per year. The expenditure is dependent on the 

income of the individual. Since the average income in the case study area is lower than the national 

income, this means that the average daily spending has to be modified. This has been done using the 

income elasticity at municipality level. The final expenditure per municipality was calculated by 

incorporating purchasing power as well as the power supply and redundancy. 

Supermarkets need to make a certain turnover to stay operational. The required turnover is determined 

based on the floor productivity of supermarkets. The average supermarket floor productivity is €8,381. 

The total supermarket lettable floor surface has been summed up and multiplied by the floor 

productivity. This led to a required turnover of €603,292,456. To realise this annual turnover a total of 

246,310 customers are required. The region Parkstad in 2015 houses 246,449 inhabitants. Thus the 

current number of inhabitants is able to keep the existing supermarkets operational. However the 

required number of customers has been calculated for each shopping centre and this has been combined 

with the population prediction. This calculation shows that eight neighbourhood shopping centres will 

not meet the required amount of customers and thus are not able to stay operation in the future in their 

present form. 

It can therefore be concluded that the current number of supermarkets with the current variables like 

rent, salaries, floor productivity, etc. is not viable to exist in the current form in the future.  This answers 

the fifth research question: “What is the expected effect of the population decline on the income of shopping 

centres and their feasibility of retailing?”.  

The next chapter will elaborate on possible scenarios how to react on these predictions.  
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7 Scenario analysis 
 

The assumption can be made that not all shopping centres in the case study area stay operational until 

2050 when no precautions will be taken. If no precautions will be made most shops remain operational 

until they are no longer financially feasible and when they will be forced to shut down. This will 

ultimately lead to a lot of vacancy spread among the shopping centres. This inevitably will bring troubles 

of all sorts deriving from the unpleasant atmosphere. In this case is might be better to force a number of 

shopping centres to close and thereby give other shopping centres a better chance to stay successfully 

operational in the future.  

This chapter explores two scenarios in which advice will be given with respect to the closure of some 

shopping centres. The number of customers for the remaining shopping centres will be re-calculated and 

a conclusion will be made about the feasibility of keeping the remaining centres operational. It should be 

noted that scenarios are chosen from a theoretical point of view and that the implication of these actions 

in reality will be much more difficult to apply since many stakeholders are involved each with their own 

interests.  

As a start Table 30 shows the decline in patronization of each shopping centre for the period 2015 - 2050 

if no action will be taken. Table 30 does not contain shopping centres with 75+ stores, since they do not 

depend on daily shopping. The predictions are based on the population prediction (chapter three) 

combined with the estimated Multiplicative Competitive Interaction model based market shares (chapter 

five). 

 
2020 2025 2030 2035 2040 2045 2050 

Treebeek -2,53% -5,52% -8,50% -11,51% -14,75% -18,53% -22,57% 
Brunssum-Noord -2,55% -5,55% -8,54% -11,54% -14,74% -18,50% -22,55% 
Heerlerheide -2,58% -5,61% -8,60% -11,57% -14,73% -18,49% -22,59% 
Bautch -2,41% -5,40% -8,62% -12,00% -15,61% -19,54% -23,45% 
Heerlerbaan -2,38% -5,26% -8,27% -11,42% -14,79% -18,54% -22,38% 
Heksenberg -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Akerstraat-Noord -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Welten -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Meezenbroek -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Douven Weien -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Spekholzerheide -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Chevremont -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Blijderheide -2,30% -5,11% -8,14% -11,36% -14,82% -18,56% -22,29% 
Eygelshoven -2,60% -5,83% -9,36% -13,05% -16,88% -20,97% -25,05% 
Terwinselen -2,68% -6,02% -9,68% -13,50% -17,43% -21,61% -25,77% 
Op de Kamp -2,68% -6,02% -9,68% -13,50% -17,43% -21,61% -25,77% 
Waubach -2,68% -6,02% -9,68% -13,50% -17,43% -21,61% -25,77% 
Schaesberg -2,55% -5,76% -9,21% -12,80% -16,60% -20,71% -24,81% 
Streeperstraat -2,68% -6,02% -9,68% -13,50% -17,43% -21,61% -25,77% 
Nuth Centrum -2,18% -4,96% -7,81% -10,78% -14,15% -18,02% -21,85% 
Hulsberg -2,12% -4,84% -7,60% -10,43% -13,74% -17,63% -21,48% 
Schinveld Centrum -1,23% -3,04% -4,76% -6,50% -8,69% -11,18% -13,45% 
Simpelveld Centrum -1,38% -3,72% -5,98% -8,17% -10,78% -13,77% -16,52% 
Voerendaal Centrum -2,77% -5,81% -8,51% -11,14% -14,70% -19,17% -23,87% 
Table 31 predicted patronization decline per shopping centre 
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7.1  Scenario 1 
The first step creating a scenario is to determine the criteria which shopping centres have to comply with 

either to be considered closed or to stay operational.  

Section 6.1 describes that supermarkets are the anchor stores of the neighbourhood shopping centres. 

People tend to visit supermarkets multiple times a week and provides a reliable source of income/ flow of 

customers. There can be concluded that shopping centres which do not contain a supermarket have a 

natural lower patronization rate. This leads to the first criteria which shopping centres have to comply in 

order to stay operational. Criteria one: “Shopping centres which do not feature a supermarket will be 

suggested to be closed.” It should be obvious that the current situation does not allow for the construction 

of new supermarkets due to the heavy population and thus customer decline.  

The second criteria involves easiness to park the car and move around in the shopping centre. The 

primarily focus is on the accessibility between the supermarket, which is considered as anchor store, and 

other parts of the centre. More specifically if a shopping centre lack shared parking facilities (which the 

surveyed rated as very important in section 4.4.1) or being divided by a busy road, which hinders people 

from patronizing both sides of the shopping centre, then there is a smaller chance for the shopping centre 

of being completely patronized. The positioning of the supermarket is also of importance for the success 

of the shopping centre as mentioned earlier (section 6.1). Because non-anchor stores are mostly visited 

because of convenience. When the shopping centre does not form one entity the chance of customers to 

patronize other shops beyond the supermarket is lower. This leads to criteria two: “Shopping centres 

which do not function/appear as one entity will be suggested to be closed.” 

The third and final criteria concerns vacancy. The population of the study area has already declined 

during the past twenty years and this trend will continue. Shopping centres which in 2016 contain a lot of 

vacant shops already struggle with the current population decline. It can therefore be assumed that 

shopping centres which have a relative high vacancy rate already fail in attracting enough customers and 

it is unlikely that these centres can attract more customers in the future. This leads to criteria three: 

“Shopping centres which already struggle with vacancy problems will be suggested to be closed.” 

All neighbourhood shopping centres in the study area have been checked according to these criteria. The 

ones that comply to one or more of the criteria will be elaborated in the next section. 

7.1.1 Shopping centres qualified for closure 

Six shopping centres have been qualified for closure. The specific reason for each shopping centres being 

qualified is described below. More details about the configuration of each centre can be found in Annex 4. 

Meezenbroek 

The shopping centre of Meezenbroek is almost idle. The centre hosted ten stores in 2013, but only five 

shops remain open in 2016. Firstly, in 2013 the Plus supermarket was closed immediately followed by 

the drugstore, postal office and hair dresser. In addition there was also a video rental store in 2013 

located in the centre, but it left the centre and the building has been demolished. In 2015 only a baker, 

butcher, florist and two hair dressers remain. The neighbourhood lobbied to house a new supermarket 

(Aldi) in the former Plus supermarket building, but the municipality turned the request down (Leers, 

2013). This is probably linked to the demolishment of almost 313 dwellings in the period 2008 - 2020 in 

the neighbourhood of Meezenbroek (Parkstad Limburg, 2008).  

This shopping centre does meet two criteria, i.e.; it does not contains a supermarket and the shopping 

centres contains a lot of vacancy. There for the decision has been made to close this shopping centre. 

 

 



      

67 
    

Terwinselen 

The shopping centre of Terwinselen has more potential than the shopping centre of Meezenbroek, 

however this shopping centre also does not include a supermarket. The shopping centre contains seven 

shops as follows: a greengrocer, clothing store, butcher, pet shop, tattoo shop, cafe and a florist. 

Approximately 500 meters from the shopping centre the municipality has planned to demolish around 

500 dwellings during the period 2015 - 2020 ( Buro 5 Maastricht, 2010). The foreseen demolishment of 

dwellings takes place right in-between the shopping centres Terwinselen and Spekholzerheide. The 

shopping centre Spekhozlerheide expanded in 2007 with ± 5,000 square meters of retail space (Gemeente 

Kerkrade, 2007).  

The demolishment of the 500 dwellings has a major impact on both shopping centres. By closing one of 

the two shopping centres, the influence of such customer decline is expected to be less of a concern. Since 

the shopping centre of Terwinselen is smaller and it does not include a supermarket it actually meets 

criteria one and therefore has been chosen to be closed. Moreover, in 2007 a big investment had been 

made in shopping centre Spekholzerheide. The shopping centre of Terwinselen is an older shopping 

centre and thus does the closure of shopping Terwinselen only makes more sense.  

Streeperstraat 

The Streeperstraat does not look and feel like a shopping centre, this is due the scattered shops across the 

street. A lot of shops are spread through one street. Shopping in the centre is possible at both sides of the 

road. However the road forms a real barrier in the sense that it interrupts the continuous flow across 

different shops. In addition, the street is a mix of shops and dwellings, which adds to the discomfort of 

shopping. Moreover, there is no joint parking facility, only roadside parking is possible. During the 

surveys the respondents in this shopping centre also mentioned that they do not consider this to be a 

shopping centre in a traditional way.  

This shopping centre does meet criteria one. This means that there is no supermarket, which forms the 

anchor of the shopping centre. The shopping centre also meets criteria two in the sense that it does not 

appear and feel like a traditional shopping centre. Thirdly the shopping centre also contains quite some 

vacant buildings, which meets criteria three. The three criteria combined results in the suggestion to also 

close this shopping centre. 

Akerstraat Noord 

The situation in shopping centre Akerstraat Noord is similar to Streeperstraat. The shops are scattered 

through the street. However, this shopping centre has all shops located on one side of the road. The other 

side accommodates a park. Additionally the shopping centre does not have a mutual parking space. 

Although the shopping centre contains the supermarket Albert Heijn. It does not form any connection 

with the rest of the shops and has its own parking facilities. Therefore it fails to function as an anchor 

store, since the other stores cannot really profit from it. The shopping centre is located in Hoensbroek. 

According to Parkstad Limburg (2008) in the report 'Regionale Woningmarktprogrammering' there is a 

plan to demolish 536 dwellings in Hoensbroek. This will directly affect the amount of customers 

patronizing the shopping centres in the area. Since this shopping centre does not appear as one entity and 

already hosts a lot of vacancy. Therefor has there been chosen to close this shopping centre in the further 

analysis.  

Heksenberg 

The shopping centre of Heksenberg is a relatively small shopping centre with ten stores. Several shops 

are located in a strip on the ground floor while three layers of dwellings are located on top. This shopping 

centre also includes a lot of vacancies. From the ten stores, four were vacant during the surveys in June 

2016. Heksenberg is therefore chosen to be closed in the scenario study. 
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Chevremont 

The shopping centre of Chevremont also comply to the given criteria. It does not accommodates a 

supermarket. The nearest supermarket is located 500 meters from the centre. This is too far to be 

considered as one entity. The shopping centre itself is a mix of housing and shops, mainly focussed on 

second hand stuff (clothes, electronics, furniture, etc.). Therefore it also does not satisfy criteria two. 

Lastly around 20 percent of the stores were vacant during the survey. The shopping centre is therefore 

suggested to be closed in this scenario.  

7.1.2 Effects of scenario 1 

Upon the closure of the earlier mentioned shopping centres (Meezenbroek, Terwinselen, Streeperstraat, 

Akerstraat Noord, Heksenberg and Terwinselen) the customers will spread among the remaining 

shopping centres. This will lead to a shift in market shares, which has been calculated based on the 

estimated Multiplicative Competitive Interaction model. Table 31 shows the forecasted change in number 

of customers after the closure of the six shopping centres. The last column shows the difference in 

customer decline compared when no action is taken (when all shopping centres stay operational).  

 
2020 2025 2030 2035 2040 2045 2050 

Difference in 
decline of 
customers 

Treebeek (B) -0.33% -3.40% -6.45% -9.53% -12.80% -16.64% -20.79% -1.77% 
Brunssum-Noord (B) -1.42% -4.49% -7.50% -10.51% -13.71% -17.52% -21.66% -0.92% 
Heerlerheide (H) 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% -7.98% 
Bautch (H) 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% -7.98% 
Heerlerbaan (H) 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% -7.98% 
Welten (H) 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% -7.98% 
Douven Weien (H) 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% -7.98% 
Spekholzerheide (K) 25.26% 20.95% 16.24% 11.33% 6.27% 0.89% -4.47% -21.30% 
Blijderheide (K) 25.26% 20.95% 16.24% 11.33% 6.27% 0.89% -4.47% -21.30% 
Eygelshoven (K) 19.72% 15.75% 11.46% 7.00% 2.32% -2.75% -7.80% -17.01% 
Op de Kamp (L) 3.38% 0.45% -2.58% -5.74% -9.31% -13.39% -17.45% -4.40% 
Waubach (L) 0.69% -2.11% -4.94% -7.86% -11.27% -15.27% -19.23% -2.25% 
Nuth Centrum (N) -1.23% -3.04% -4.76% -6.50% -8.69% -11.18% -13.45% 0.00% 
Hulsberg (N) -1.38% -3.72% -5.98% -8.17% -10.78% -13.77% -16.52% 0.00% 
Schinveld Centrum (O) -2.77% -5.81% -8.51% -11.14% -14.70% -19.17% -23.87% 0.00% 
Simpelveld Centrum (S) -1.02% -4.36% -7.69% -10.91% -14.31% -18.14% -21.82% -1.07% 
Voerendaal Centrum (V) -1.63% -4.90% -8.12% -11.07% -14.43% -18.28% -21.89% 0.00% 
Schaesberg (L) 0.69% -2.11% -4.94% -7.86% -11.27% -15.27% -19.23% -2.25% 
Table 32 predicted patronization decline of each shopping centre according to scenario 1 

Table 31 shows that the closure of the previous mentioned shopping centres has led to an average decline 

in patronization in 2050 of 15.4 percent instead of the average decline of 22.49 percent when doing 

nothing. The decline in patronization especially in the municipalities of Heerlen and Kerkrade has been 

reduced substantially. In the cases of Spekholzerheide and Bleijderheide has the previously forecasted 

customer decline of 22.29 percent has been reduced to a decline of merely 4.47 percent. 

The municipalities of Brunssum and Landgraaf also experience less decline in customer prediction 

compared to the original prediction. There are still some shopping centres predicted to experience a 

decline over almost 20 percent in 2050, which is considerable. The shopping centres in the municipalities 

Nuth, Onderbanken and Voerendaal have not been influenced by the closure of these six shopping 

centres. This is because inhabitants from the other municipalities do not patronize the shopping centres 

in these municipalities. The shopping centres in the municipalities Nuth, Onderbanken, Simpelveld and 

Voerendaal all provide their own village / town in shopping facilities. None of them, with the exception of 

Simpelveld, are big (25+ stores). They will probably have to shrink in size, but the closure of an entire 

shopping centre would have a huge impact on the liveability in small villages. 
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7.1.3 Financial feasibility of retailing  

The next step is to check whether the number of customers patronizing the remaining shopping centres 

according to the scenario are enough to keep them operational.  Similar to the analysis in chapter six is 

the focus on supermarkets.  

The lettable floor area and the productivity of the supermarkets in each shopping centre form the 

principle of needed customers. The required number of customers combined with the prediction of 

customers is presented in Table 32.  

Shopping centre Required Prognosed 

  
2015 2020 2025 2030 2035 2040 2045 2050 

Treebeek 7,951 10,401 10,136 9,824 9,513 9,200 8,868 8,477 8,056 
Brunssum Noord 8,140 7,621 7,424 7,193 6,966 6,739 6,498 6,212 5,900 
Heerlerheide 13,717 16,080 15,710 15,258 14,771 14,252 13,696 13,096 12,496 
Bautsch 3,528 11,323 11,062 10,744 10,401 10,036 9,644 9,222 8,799 
Heerlerbaan 8,196 14,835 14,494 14,078 13,628 13,150 12,637 12,083 11,529 
Welten 2,924 10,489 10,248 9,953 9,635 9,297 8,934 8,543 8,151 
Douven Weien 3,956 11,129 10,873 10,560 10,223 9,864 9,479 9,064 8,648 
Spekholzerheide 13,084 12,169 11,844 11,436 10,991 10,527 10,048 9,540 9,033 
Blijderheide 5,877 12,500 12,166 11,748 11,290 10,813 10,322 9,799 9,279 
Eygelshoven 2,636 11,760 11,457 11,078 10,667 10,241 9,792 9,307 8,824 
Op de Kamp 9,589 14,404 14,088 13,688 13,275 12,846 12,359 11,802 11,249 
Waubach 6,455 6,430 6,294 6,119 5,942 5,759 5,546 5,296 5,049 
Schaesberg 14,239 17,218 16,853 16,384 15,910 15,422 14,852 14,182 13,519 
Nuth Centrum 5,669 11,414 11,274 11,067 10,871 10,672 10,422 10,138 9,880 
Hulsberg 4,480 6,418 6,330 6,179 6,034 5,894 5,726 5,535 5,358 
Schinveld Centrum 3,175 7,510 7,302 7,074 6,871 6,674 6,406 6,070 5,717 
Simpelveld Centrum 7,212 14,522 14,179 13,701 13,224 12,763 12,276 11,726 11,199 
Voerendaal Centrum 4,858 8,471 8,333 8,056 7,783 7,534 7,249 6,923 6,617 
Total 12,5057 20,4694 20,0067 19,4139 18,7996 18,1683 17,4756 16,7013 15,9301 
Table 33 required number of customers 

The closure of six shopping centres positively affects the market share of the remaining shopping centres 

and the number of customers patronizing the centres. According to Table 32 receive most of the shopping 

centres \ enough customers to continue to be operational until 2050, but there are exceptions. The 

shopping centres of Brunssum Noord, Heerlerheide, Spekholzerheide, Waubach and Schaesberg do not 

meet the required number of customers to keep operational until 2050. 

The deficit in number of customers can be transferred into deficit in amount of required turnover as 

presented in Table 33. The table also shows the surplus amount of square meters lettable floor area as 

well as in percentages the surplus amount of square meters supermarket floor area. The assumption has 

been made that the supermarket is the anchor store of the shopping centre and the shopping centre can 

stay operational if the supermarket does. Similarly it has been assumed that if supermarket has a surplus 

in amount of floor area, the shopping centres does as well. m2 

  

Additional 
actions 

Deficit in 
customers 

Deficit in expendature 
customers 

surplus m2 

LFA 
surplus m2 LFA 

supermarket 
Brunssum Noord 2,240 €                        5,926,696.73 707 28% 
Heerlerheide 1,222 €                        3,232,953.78 386 9% 
Spekholzerheide 4,229 €                      11,038,742.45 1,317 32% 
Waubach 1,327 €                        3,555,169.54 424 21% 
Schaesberg 547 €                        1,465,334.96 175 4% 

Table 34 deficit in customers and surplus floor area scenario 1 
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Brunssum Noord 

Table 33 shows the amount of square meters surplus of supermarket floor area. For shopping centre 

Brunssum Noord this is 707 square meters which means that 28 percent floor area is redundant. The 

conclusion is that the shopping centre will need to shrink by 28 percent in floor area. 

The shopping centre only contains four stores of which two are supermarkets (Aldi and Albert Heijn), a 

chemist and a bakery. One scenario is to close the Aldi supermarket (998 m2) or to shrink the Albert Hein 

(2,212m2) by 50 percent. This thesis will not go any further in detail because of the unknown investors 

and stakeholders involved in the shopping centre. 

Heerlerheide 

The same type of calculation has been made for shopping centre Heerlerheide. This shopping centre has 

nine percent redundancy in supermarket lettable floor area. Heerlerheide has approximately 29 shops of 

which three supermarkets. Two of them (Aldi and Plus) are relatively new (2010). The third supermarket 

(Jan Linders) is the oldest one (2001). It is worth mentioning that firstly nine percent is not a 

considerable value for the floor space redundancy and secondly the deficit in customers will not happen 

before 2040. Perhaps lowering the required floor productivity by lowering rental costs is a solution. 

Spekholzerheide 

As shown in Table 33, the shopping centre of Spekholzerheide has a surplus of 32 percent lettable floor 

area. Table 32 shows that already in 2015 the shopping centre is struggling with a deficit number of 

customers. This might be due to the expansion of the shopping centre in 2007 by approximately 2,320 

square meters lettable floor area (Parkstad Limburg, 2011). This enormous expansion is done during the 

times in which the population was already in a decline and is predicted to even decline further.  

The expansion has been made surrounding Carboonplein, which accommodates shared parking. The old 

part of the shopping centre is scattered through the adjacent street (Akerstraat). The new part of the 

shopping centre is more successful in attracting customers. The new part includes parking facilities and 

three supermarkets. The advice therefore would be to close a large part of the stores located in the 

Akerstraat. One of the three supermarkets might be closed too in order to make room for a couple of 

stores to move from the Akerstraat to Carboonplein.  

Waubach 

The shopping centre Waubach has 21 percent surplus supermarket lettable floor area. The shopping 

centre contains an Aldi and a Plus supermarket. The Plus supermarket has been built in 2015 and is 

unlukely to be closed. Since Aldi is located on the edge of the shopping centre the strategy could be 

closing down this supermarket and this part of the shopping centre. 

Schaesberg 

The same conclusion as shopping centre Heerlerheide can be made for shopping centre Schaesberg. The 

surplus amount of lettable floor area is only 4 percent in the year 2050. A lot can happen during this 

period. And the situation should be re-evaluated by the time that the population prediction for that period 

can be made with more certainty. 

7.1.4  Review scenario 1 

The forced closure of the shopping centres Meezenbroek, Terwinselen, Streeperstraat, Akerstraat Noord, 

Heksenberg and Chevremont makes it possible to keep the other shopping centres in the case study area 

operational until 2050. Even with these precautions will three additional shopping centres have to shrink 

in size to meet the required amount of customers. After these adaptions will cccording to the calculations 
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all shopping centres meet the minimum required number of customers for the period 2015 - 2050. Figure 

27 shows the new distribution of shopping centres in the case study area. The image also indicates which 

shopping centres have to be reduced in size, indicated with blue. 

This scenario reduces the lettable floor area of neighbourhood shopping centres in the region from 

71,087 by 21 percent to 56,511 square meters lettable floor area. 

Scenario 1 leads to the average decline in number of customers in the shopping centres of 15.4. In some 

cases the decline in amount of customers is 24 percent. This is a lot and hard for shopping centres to deal 

with. Therefor a second scenario has been developed. This scenario aims at keeping the maximum 

allowable reduction of shopping centres customers at 10 percent. 

 

 

 

 

Figure 27 overview shopping centres scenario 1 



      

72 
    

  Shopping centres 

1 Brunssum centrum (B) 

2 Brunssum Noord (B)  

3 Treebeek (B) 

4 Heerlen Centrum (H) 

5 Hoensbroek Centrum (H) 

7 Bautsch (H) 

8 Douven Weien (H) 

9 Heerlerbaan (H) 

10 Heerlerheide (H) 

13 Welten (H) 

14 Kerkrade Centrum (K) 

15 Blijderheide (K) 

17 Spekholzerheide (K)  

19 Eygelshoven (K) 

20 Op de Kamp (L) 

21 Schaesberg (L) 

23 Waubach (L)  

24 Nuth Centrum (N) 

25 Hulsberg (N) 

26 Simpelveld Centrum (S) 

27 Schinveld Centrum (O) 

28 Voerendaal Centrum (V) 

Table 35 shopping centres scenario 1 
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7.2 Scenario 2  
Scenario 2 aims at a maximum decline of customers of ten percent in the remaining operational shopping 

centres in Parkstad when comparing the amount of customers in 2015 to 2050. The criteria established in 

section 7.1 will be maintained in this scenario. This automatically means that the same six shopping 

centres will be closed in this scenario (Meezenbroek, Terwinselen, Streeperstraat, Akerstraat Noord, 

Heksenberg and Terwinselen). Scenario 2 will analyse at a municipal aggregation level how the decline of 

customers can be reduced to a maximum decline of ten percent. 

7.2.1 Municipal analysis 

Brunssum 

The first municipality analysed is Brunssum. The shopping centre Akerstraat Noord as recommended in 

scenario 1 has been closed. The decline of customers in the remaining shopping centres, patronized by 

inhabitant of the municipality of Brunssum, has been shown in Table 35.  

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Brunssum centrum (B) 30.34% 0.43% -2.65% -5.72% -8.83% -12.17% -16.06% -20.22% 
Treebeek (B) 31.63% -0.33% -3.40% -6.45% -9.53% -12.80% -16.64% -20.79% 
Brunssum Noord (B) 26.59% -1.42% -4.49% -7.50% -10.51% -13.71% -17.52% -21.66% 
Hoensbroek Centrum (H) 11.44% 5.02% 1.93% -1.31% -4.71% -8.34% -12.36% -16.49% 
Table 36 projected decline of customers shopping centres Brunssum 

The average decline of customers in the municipality of Brunssum located shopping centres is 20.89 

percent for the period 2015 - 2050. During this period the population of the municipality Brunssum will 

decline by 22 percent. Since the aim of this scenario is to decrease the maximum decline of customers to 

ten percent will not the same approach be used as in scenario 1.  

A solution to the reduction of customers would be to shrink the remaining shopping centres in size 

between 11 and 21 percent. Alternatively and probably the best option would be to close one of the 

shopping centres entirely. The shopping centre of Brunssum Centrum is more aimed at fun shopping than 

regular shopping. This does not fit in the scope of this study so no adaptions will be made to this shopping 

centre. The shopping centre of Treebeek has expanded in 2016 by 1,200 square meters lettable floor area. 

This makes it illogic to shrink this centres in size. The remaining shopping centre is Brunssum Noord 

which only counts five stores and is located in a relative old building. The best option in this case would 

be to close this shopping centre. The effect of the closure of Brunssum Noord on the potential customer 

flow has been presented in Table 36. 

The shopping centre of Hoensbroek is also mentioned in Table 34 and Table 36. This shopping centre is 

visited by the inhabitants of the municipality of Brunssum, but it is located in the municipality Heerlen. 

Therefore will the decline in customers and the appropriate measures be discussed in the Heerlen 

section. 

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Brunssum centrum (B) 41.34% 32.20% 28.15% 24.10% 20.01% 15.63% 10.51% 5.04% 
Treebeek (B) 43.09% 33.76% 29.63% 25.53% 21.41% 17.03% 11.87% 6.30% 
Hoensbroek Centrum (H) 15.58% 31.13% 27.26% 23.21% 18.98% 14.46% 9.43% 4.27% 
Table 37 change in patronization due to closure Brunssum Noord 

Table 36 shows that the closure of shopping centre Brunssum Noord will result in an increase of 

customers in the remaining centres. As stated before the process and possible difficulties of closing this 

centre is beyond the scope of the thesis. The focus is on the reduction of the declining patronization of the 

shopping centres.  
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Heerlen 

Table 37 gives an overview of the shopping centres patronized by the inhabitants of the municipality 

Heerlen. The new market shares of shopping centres Brunssum Centrum, Treebeek and Hoensbroek have 

been adjusted following the discussion in section 7.2.1. 

 

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Brunssum centrum (B) 2.93% 32.20% 28.15% 24.10% 20.01% 15.63% 10.51% 5.04% 
Treebeek (B) 1.53% 33.76% 29.63% 25.53% 21.41% 17.03% 11.87% 6.30% 
Heerlen Centrum (H) 4.20% 13.07% 9.57% 5.80% 1.85% -2.36% -6.93% -11.48% 
Hoensbroek Centrum (H) 9.70% 31.13% 27.26% 23.21% 18.98% 14.46% 9.43% 4.27% 
Heerlerheide (H) 18.41% 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% 
Bautsch (H) 12.97% 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% 
Heerlerbaan (H) 16.99% 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% 
Welten (H) 12.01% 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% 
Douven Weien (H) 12.74% 7.74% 4.64% 1.30% -2.26% -6.07% -10.19% -14.31% 
Kerkrade Centrum (K) 2.07% 21.60% 17.55% 13.12% 8.50% 3.70% -1.42% -6.52% 
Op de Kamp (L) 4.02% 3.38% 0.45% -2.58% -5.74% -9.31% -13.39% -17.45% 
Simpelveld Centrum (S) 2.42% -1.02% -4.36% -7.69% -10.91% -14.31% -18.14% -21.82% 
Table 38 projected decline of customers shopping centres Heerlen 

The average decline in patronization in the shopping centres in Heerlen is 11.25 percent as presented in 

Table 37. This change in flow of customers varies between an increase in customers of 4.27 percent in 

Hoensbroek Centre and a decrease in customers of 14.31 percent in Heerlerheide, Bautch, Heerlerbaan, 

Welten and Douven Weien. The same consideration as previous section has been made. One solluction 

would be to shrinking five shopping centres between 4 and 14 percent. The other probably easier option 

would be to close an entire shopping centre. The shopping centre which lends itself the most for this 

purpose would be the shopping centre of Heerlerbaan. 

Shopping centre Heerlerbaan has been created in 2004. A hardware store went bankrupt and in 2004 

three stores (Aldi, Plus and Etos) moved into this former hardware store building. At first this was only a 

temporary situation. But in 2011 the municipality of Heerlen gave the shops permission to permanently 

occupy the former hardware store. The shopping centre consist out of one building and an adjacent 

parking facility. The centre lacks decoration and furniture like benches, bins or greenery. Therefore the 

suggestion would to close this shopping centre in favour of the other shopping centres. 

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Brunssum centrum (B) 3.53% 32.20% 28.15% 24.10% 20.01% 15.63% 10.51% 5.04% 
Treebeek (B) 1.85% 33.76% 29.63% 25.53% 21.41% 17.03% 11.87% 6.30% 
Heerlen Centrum (H) 5.06% 22.97% 19.18% 15.11% 10.83% 6.27% 1.32% -3.61% 
Hoensbroek Centrum (H) 11.69% 31.13% 27.26% 23.21% 18.98% 14.46% 9.43% 4.27% 
Heerlerheide (H) 22.18% 29.79% 26.06% 22.03% 17.75% 13.15% 8.19% 3.23% 
Bautsch (H) 15.62% 29.79% 26.06% 22.03% 17.75% 13.15% 8.19% 3.23% 
Welten (H) 14.47% 29.79% 26.06% 22.03% 17.75% 13.15% 8.19% 3.23% 
Douven Weien (H) 15.35% 29.79% 26.06% 22.03% 17.75% 13.15% 8.19% 3.23% 
Kerkrade Centrum (K) 2.49% 26.20% 22.01% 17.45% 12.67% 7.71% 2.41% -2.87% 
Op de Kamp (L) 4.85% 8.54% 5.45% 2.26% -1.06% -4.81% -9.10% -13.35% 
Simpelveld Centrum (S) 2.91% 1.92% -1.50% -4.92% -8.23% -11.74% -15.69% -19.48% 
Table 39 change in patronization due to closure Heerlerbaan 

Table 38 presents the new situation if shopping centre Heerlerbaan is closed. The closure of the shopping 

centre Heerlerbaan has a positive influence on the patronization rates of the remaining ones. According to 

the calculations would this be enough to ensure that other shopping centres would financially be 

operational until 2050 despite the population decline in the region.  
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Kerkrade 

All the shopping centres in the municipality of Kerkrade meet the criteria of not having a customer 

reduction of more than ten percent. This is shown in Table 39. The highest decline in customers was 7.8 

percent in the shopping centre Eygelshoven.  

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Heerlen Centrum (H) 7.69% 22.97% 19.18% 15.11% 10.83% 6.27% 1.32% -3.61% 
Kerkrade Centrum (K) 17.20% 26.20% 22.01% 17.45% 12.67% 7.71% 2.41% -2.87% 
Spekholzerheide (K) 26.15% 25.26% 20.95% 16.24% 11.33% 6.27% 0.89% -4.47% 
Blijerheide (K) 26.86% 25.26% 20.95% 16.24% 11.33% 6.27% 0.89% -4.47% 
Eygelshoven (K) 20.50% 19.72% 15.75% 11.46% 7.00% 2.32% -2.75% -7.80% 
Op de Kamp (L) 1.60% 8.54% 5.45% 2.26% -1.06% -4.81% -9.10% -13.35% 
Table 40 projected decline of customers shopping centres Kerkrade 

So fortunately no further shopping centres has to be closed in the municipality of Kerkrade to ensure the 

financial operational functionality of its shopping centres.  

Landgraaf 

What immediately stands out when analysing the estimated customer decline in shopping centres located 

in Landgraaf, presented in Table 40. The shopping centres Op de Kamp, Waubach and Schaesberg have a 

deficit in amount of customers greater than ten percent.  

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Heerlen Centrum (H) 3.59% 22.97% 19.18% 15.11% 10.83% 6.27% 1.32% -3.61% 
Eygelshoven (K) 5.94% 19.72% 15.75% 11.46% 7.00% 2.32% -2.75% -7.80% 
Op de Kamp (L) 27.16% 8.54% 5.45% 2.26% -1.06% -4.81% -9.10% -13.35% 
Waubach (L) 17.21% 0.69% -2.11% -4.94% -7.86% -11.27% -15.27% -19.23% 
Schaesberg (L) 46.09% 0.69% -2.11% -4.94% -7.86% -11.27% -15.27% -19.23% 
Table 41 projected decline of customers shopping centres Landgraaf 

Again there are two options either to close a specific shopping centre or to shrink them all in size. In this 

case the best choice would be to shrink all three the shopping centres for the following reasons. The 

shopping centre of Waubach is the smallest, but it also is the only shopping facility in the northern part of 

Landgraaf. Closing this shopping centre would heavily affect the liveability in the direct surrounding.  

The shopping centre of Op de Kamp is an entity which facilitates a combination of residences and 

shopping. It is also located in-between three neighbourhoods which makes it the nearest shopping centre 

for a lot of residences. Therefore it would not be advised to close this one.  

Schaesberg is the shopping centre located at the heart of Landgraaf. The shopping centre facilitates a 

combination of daily shopping and a lot of clothing stores more aimed at fun shopping rather than daily 

shopping. The shopping centre is stretched along Hoofdstraat, which makes it relatively easy to shrink the 

shopping centre.  

Nuth 

The municipality of Nuth contains multiple small villages of which only two host a shopping centre. These 

are Nuth Centrum and Hulsberg. Nuth Centrum hosts around 25 stores and Hulsberg four. Both of the 

centres are located in the two biggest villages of the municipality. As can be seen in Table 41 there is also 

a large decline in number of customers in this municipality expected for the period 2015 - 2050.  
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Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Nuth Centrum (N) 73.66% -1.23% -3.04% -4.76% -6.50% -8.69% -11.18% -13.45% 
Hulsberg (N) 26.34% -1.38% -3.72% -5.98% -8.17% -10.78% -13.77% -16.52% 
Table 42 projected decline of customers shopping centres Nuth 

However, since these are the only shopping facilities in the municipalities is it nearly impossible to close 

one without negatively influencing the liveability in the entire villages. Therefore the only possibility is to 

shrink both shopping centres between 3 and 16 percent. In the case of Hulsberg this may mean to only 

keep the supermarket and the chemist operational. The shopping centre Nuth Centrum need to be more 

concentrated around the joint parking facilities and the supermarkets. 

Onderbanken, Simpelveld and Voerendaal 

The municipalities of Onderbanken, Simpelveld and Voerendaal are all located in rural areas and include 

multiple villages.    

In a sense these municipalities have a lot in common with the municipality of Nuth. When analysing the 

shopping centres the same conclusion can be as for the municipality Nuth. Each municipality only hosts 

one shopping centre. Therefore it is less favourable to close one shopping centre while keeping the 

liveability of these villages at a certain level. The shrinkage of these shopping centres might be the best 

alternative. All shopping centres have a customer deficit of around 20 percent as shown in Table 42. As 

stated before the manner in which the shrinkage will occur is up to the municipality and other 

stakeholders. For each shopping centre a study will have to be done in order to fully incorporate all the 

stakeholders’ interests in the shopping centre. 

Centrum 
Market 
share 2020 2025 2030 2035 2040 2045 2050 

Municipality Onderbanken 
Brunssum Centrum (B) 4.52% 32.20% 28.15% 24.10% 20.01% 15.63% 10.51% 5.04% 
Schinveld Centrum (O) 95.48% -2.77% -5.81% -8.51% -11.14% -14.70% -19.17% -23.87% 
Municipality Simpelveld 
Simpelveld Centrum (S) 100.00% 1.92% -1.50% -4.92% -8.23% -11.74% -15.69% -19.48% 
Municipality Voerendaal 
Simpelveld Centrum (S) 12.81% 1.92% -1.50% -4.92% -8.23% -11.74% -15.69% -19.48% 
Voerendaal (V) 68.33% -1.63% -4.90% -8.12% -11.07% -14.43% -18.28% -21.89% 
Hulsberg (N) 18.86% -1.38% -3.72% -5.98% -8.17% -10.78% -13.77% -16.52% 
Table 43 projected decline of customers shopping centres Onderbanken, Simpelveld and Nuth 

7.2.2  Review scenario 2 

Scenario two builds further upon scenario one and aims at reducing the decline in customers to a 

maximum decline of ten percent. In order to accomplish this, the two shopping centres Brunssum Noord 

and Heerlerbaan need to be closed. The closure results in all shopping centres located in the municipality 

Brunssum, Heerlen and Kerkrade being able to stay operational during the period 2015 - 2050. The 

closure of these shopping centres however does not entirely solve the problem in the rest of the study 

area. The shopping centres Op de Kamp, Waubach, Schaesberg, Nuth Centrum, Hulsberg, Schinveld, 

Simpelveld and Voerendaal have to shrink between 4 and 14 percent to reach the maximum decline of ten 

percent of consumers. After this all the remaining shopping centres should receive enough customers to 

stay operational until 2050. How the closure and shrinkage of each shopping centre will be done is topic 

for another study in which all the stakeholders will be known and their interests included.  

Figure 28 shows the new distribution of shopping centres in the study area. The figure also indicates 

which shopping centres have to be reduced in size (indicated with blue). This scenario reduces the 

lettable floor area of neighbourhood shopping centres in the region from 71.087 by 28 percent to 51.403 

square meters lettable floor area. 
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Shopping centres 

1 Brunssum centrum (B) 

3 Treebeek (B) 

4 Heerlen Centrum (H) 

5 Hoensbroek Centrum (H) 

7 Bautsch (H) 

8 Douven Weien (H) 

10 Heerlerheide (H) 

13 Welten (H) 

14 Kerkrade Centrum (K) 

15 Blijderheide (K) 

17 Spekholzerheide (K)  

19 Eygelshoven (K) 

20 Op de Kamp (L) 

21 Schaesberg (L) 

23 Waubach (L)  

24 Nuth Centrum (N) 

25 Hulsberg (N) 

26 Simpelveld Centrum (S) 

27 Schinveld Centrum (O) 

28 Voerendaal Centrum (V) 

Table 44 shopping centres scenario 2 

Figure 28 overview shopping centres scenario 2 
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 Figure 29 overview shopping centres scenario 2 



      

78 
    

7.3  Conclusion 
The goal of this chapter was to explore options on how to reduce the customer decline of neighbourhood 

shopping centres in the region Parkstad. Firstly, in scenario one a set of criteria has been established. 

These criteria are focussed on characteristics which a successful shopping centre must possess. This led 

to the following criteria: 

- Shopping centres which do not feature a supermarket will be suggested to be closed; 

- shopping centre which do not function/appear as one entity will be suggested closed; 

- shopping centres which already struggle with vacancy will be suggested to be closed. 

Six shopping centres proved to meet these criteria and are thus has been suggested to close these centres. 

These are the shopping centres of Meezenbroek, Ternwinselen, Streeperstraat, Akerstraat Noord, 

Herksenberg and Chevremont. After the closure of the six shopping centres the market shares shifted, but 

still five shopping centre proved not to be able to retrieve the minimum required number of customers to 

stay operational until 2050. Of the five shopping centres, three had a serious deficit (21 percent to 32 

percent deficit) in required number of customers.  This concerned the shopping centre Brunssum Noord, 

Waubach and Spekholzerheide. These shopping centres have been suggested to shrink in size by at least 

21 to 32 percent of the floor area in order to be able to successfully retail until 2050. If scenario one is 

executed the remaining shopping centres will on average still experience a decline in customers of 15 

percent instead of 22 percent, when no actions are taken. 

This led to the setup of scenario two in which the declining amount of customers has to be further 

reduced to a maximum of ten percent in 2050. This leads to the closure of the shopping centres Brunssum 

Noord and Heerlerbaan and the shrinkage/reduction of lettable floor area of eight more shopping centres. 

These are: Op de Kamps, Schaesberg, Waubach, Nuth Centrum, Hulsberg, Simpelveld Centrum, Schinveld 

Centrum and Voerendaal Centrum.  

This whole chapter suggests the strategy from a theoretical point of view. In reality, the suggested 

strategies have to be discussed at regional and national level taking into account the interest of the 

involved stakeholders. 
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8 Conclusion and recommendations 
 

In this study, the aim was to obtain insight in the demographic changes and its impact on the potential 

income and survivability of shopping centres in the Parkstad region. Parkstad has been chosen as study 

area of this study since this is the region to encounter the largest population decline in the Netherlands 

according to the Central Bureau of Statistics (CBS & PBL, 2013). The following research question was set:  

To what extend does the changing demographics influence the potential income of shopping centres in the 

region Parkstad and to what extend does this affect the survivability of shopping centres in shrinking areas? 

In order to answer this research question, multiple sub research questions have been setup. The first step 

of this thesis was the development of the population prediction. The method used to make the population 

prediction is based on the PEARL model. The method uses a cohort component method. These 

components can be divided into fertility rates, mortality rates and migration rates. When analysing each 

component there can be concluded that every component in the case study area has a less favourable 

value than the national average. In short the region has a lower fertility rate, higher mortality rate and 

more emigrants than immigrants. These traits transforms Parkstad in a shrinking region. On average the 

decline of the population for the period 2015 - 2050 is 22 percent. This decline varies for each of the eight 

municipalities between 13 and 26 percent. 

The next step was to determine the shopping centre choice behaviour of the inhabitants of Parkstad. The 

investigated literature suggested that shopping centre choice behaviour can be influenced by 22 

variables, which can be categories into five sets of attributes: accessibility, store/product characteristics, 

shopping environment & design, services and promotions. Based on the literature review, a survey was 

designed and distributed across visitors of shopping centres in Parkstad. In total of 277 respondents were 

retrieved between May and June of 2016. The data has been analysed using the Multiplicative 

Competitive Interaction model (Nakanishi & Cooper, 1974). This resulted into nine explanatory attributes 

for the shopping centre choice behaviour in the case study region. This enabled to estimate the market 

shares of each shopping centre. The market share prediction has been linked to the population prediction. 

This gives insight in the decline of number of customers per shopping centre during the period 2015 - 

2050. On average the population decline in the region is 22 percent. The decline of customers varies per 

shopping centre between of 13.45 percent to 25.77 percent during 2015 - 2050. A decline in customers of 

25 percent is harsh and will influence the shopping centres heavily.  

The next step in this thesis was to determine the financial effect on the shopping centres. Here the 

approach of minimum required amount of customers has been adopted. Since it is nearly impossible to 

calculate the minimum required amount of customers per shop. Therefore there has been chosen to focus 

on one type of store. This store had to be present in nearly every shopping centre and also has to function 

as the anchor of each shopping centre. This resulted in the choice for the supermarket. The minimum 

required amount of customers is determined by dividing the required turnover of each supermarket by 

the average expenditure on daily goods. After combining the population prediction, the market share 

distribution and the expenditure on daily goods there can be concluded that eight shopping centres will 

not meet the required amount of customers to stay operation in their present form during the period of 

2015 - 2050.  

The last chapter consist of two scenarios, were each scenario tries to suggest a way in which most of the 

shopping centres can successfully stay operational despite the population decline. The first scenario aims 

at identifying the best shopping centres to be closed. This results in the closure of six shopping centres 

and the reduction in size of three others. In this scenario the remaining shopping centres meet the 

minimum required amount customers to stay operational until 2050. 
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The second scenario takes the maximum decline of customers of ten percent as threshold. The scenario 

builds further upon scenario one in a sense that the six previous determined shopping centres will also be 

closed in this scenario. In addition two other shopping centres have to be closed down and eight shopping 

centres will have to be shrunk in size in order to meet the threshold of a maximum decline in customers 

of ten percent. When these changes are adopted the changing amount of customers per shopping centre 

for the period 2015 - 2050 will vary between an increase of 6.3 percent and a decrease of 10 percent. 

8.1 Discussion 
The research question, “To what extend does the changing demographics influence the potential income of 

shopping centres in the region Parkstad and to what extend does this affect the survivability of shopping 

centres in shrinking areas?”, can be answered in short: The decline of population proportionally influences 

the decline of income for the shopping centres. This is 22 percent for the Parkstad region. Neighbourhood 

shopping centres that lack a supermarket, fail to form one entity and/or host a lot of vacancy have a small 

chance to survive in times of population decline. This thesis shows that in Parkstad without governmental 

intervention at least eight shopping centres will fail to meet the minimum required amount of customers 

needed to survive until 2050. This will result in survival of the fittest shopping centre. Leading to 

unwanted and spread vacancy, which affects the liveability of its surroundings.  

To find an answer on how to deal with this situation a scenario study was done. When doing nothing eight 

shopping centres will seize to exists during the period 2015 - 2050. When applying the first scenario only 

six shopping centres will have to be closed. The first scenario still has an average decline in customers in 

the remaining shopping centres of 15.4 percent. In some cases the decline in amount of customers is 24 

percent. Scenario two aims at reducing this to a maximum decline of 10 percent per shopping centres, 

which means the additional closure of two shopping centres. 

Both of these scenarios are better than accepting the situation without taking any precautions. First of all, 

executing scenario one would mean two less shopping centres needing to close. Secondly since the 

closure of the shopping centres is known in advance plans for alternatives on these locations can be made 

(e.g. construction of new dwellings, greenery facilities, etc). This means that the negative effects of spread 

unwanted vacancy, as a result of survival of the fittest shopping centre, is countered. However, the first 

scenario still leaves room for unknown amounts of shrinkage of the shopping centres due to the decline of 

customers. This may result in spread vacancy across the remaining shopping centres. Scenario two 

responds to this by managing a maximum decline of customers of ten percent. Scenario two leads to the 

closure of two additional shopping centres and the shrinkage in size of eight others. This scenario results 

in a better situation than scenario one, since the amount of shrinkage per shopping centres is known in 

advance. This gives the government the opportunity to react appropriately. This scenario also provides 

certainty to the remaining shopping centres that they will successfully stay operational until 2050, which 

may lead to new investments in the remaining shopping centres. However, a negative effect of the closure 

of some shopping centres is that these neighbourhoods will experience the loss of facilities and thus have 

to travel further to reach these facilities. 

This thesis only incorporates the minimum amount of required customers and bases its decisions on 

these numbers. However, in reality these decisions are not taken so lightly because of multiple 

stakeholders which all have their own interests. In order to make a well-considered choice whether to 

close one of the shopping centres governmental intervention is needed.  

8.2 Limitations and recommendations for further research 
The methodology adopted in this study has some limitations. These limitations indicate the directions for 

further research in the future. 

The first limitation connects with the Multiplicative Competitive Interaction model assumptions. The 

model itself supposes that consumers have compensatory utility functions. However, consumers 
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eliminate shopping centres from the considerations, which do not meet the specified minimum 

requirements level.  

Another fact that limits the analysis is the similarity of shopping centres under the study. This may result 

in a low significance for the Multiplicative Competitive Interaction model of attributes that are close to 

each other. As a consequence, the attributes that in reality area significant for the consumer choice may 

turn to be insignificant for this study.  

The financial effect on shopping centres can be more accurately predicted when the required income per 

store or per type of store is incorporated. However this was not done due to the lack of necessary 

information. 

The effect of e-commerce on the future physical visits of the shopping centres including supermarkets are 

not included in this thesis, however this is an important research stream as this in reality will affect the 

physical requirements to shopping facilities.  

The scenario study in this thesis computes that in order to stay operational in the future, despite the 

declining patronage, some shopping centres have to decline in size. However, the study does not 

computes how the shrinkage in size will affect the attractiveness of the shopping centre to customers. In 

order to predict this change in attractiveness new interpretation of the shopping centres would be 

needed and this requires new surveys. 
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