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Abstract: The retail network as a variable subsystem of a cultural landscape is an important 

feature of the settlement system and the inner structure of the settlements. In the urban envi-

ronment of post-socialist countries under the influence of globalization the retail network be-

longs to the most dynamic elements. Our goal is to identify the spatial configuration of de-

mographic and retail indicators. Data obtained from field passportization were processed by 

using statistical-mathematical methods. We also deal with the processes and specifics of the 

retail network of the city of Žilina, which impact on the modeling of its spatial structure, 

polycentrism, increase of disparities and commercial suburbanization. The development of 

the retail network in the city of Žilina is significantly influenced by the following factors: pur-

chasing power of residents, globalization impacts of supranational retail chains´entrance, ac-

cessibility, synergy effect, development of new retail forms, and self-government policies. The 

paper is part of a broader research into the retail network of large cities in Slovakia. The 

research has been carried out with the same methodology as in the two regional cities of Nitra 

and Trnava. The automotive industry as an important economic factor is the common feature 

of all of them.  

Keywords: retail network, city of Žilina, size parameter, sales area saturation index, para-

meter of inhabitants´ number/1store, synthetic parameter  

 

Introduction 

Among the anticipated trends of the 21st century are, besides technological, climate and 

socio-demographic changes, also changes in spatial development, caused by a change in the 

behavior of residents in spending their free time, shopping, beauty salons, special healthy ser-

vices, traveling for work and others. Future cities will be networked, represented by shortened 

material and organizational distances. 

These conditions also determine the new nature of retail sales processes, affecting retail 

networks at different speeds and at different levels. The consumer has much more choice be-

tween different purchase options (even the same types of goods), decides what, where and how 

he wants to buy (internet-based versus brick and mortar retail store). The qualitative aspects 

of the consumer decision-making process, such as the prioritizing the quality of goods, the 

level of customer service over price, the quality and speed of service etc., are becoming in-

creasingly prominent. In the competitive struggle, in particular retailers, who run small-scale 

as well as large-scale brick and mortar stores, are forced to continually improve the quality of 

their sales services, modify existing offers and create new business formats to reflect and adapt 

to changing consumer demands. They are introducing new technologies that are now starting 

to play a significant role. The retail network is very sensitive to changes in the social and 

economic situation of consumers. 

 

______________________ 
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The aim of the paper is to point out the specifics of retailing structures, to evaluate the level 

of retail network in the city of Žilina and its city boroughs (further CB) according to the ap-

proved parameters of the retail network, to point out places with surplus or scarcity of retail 

entities in relation to the number of inhabitants and their sales area. Analysis material consists 

of a database obtained by a field passportisation of retail facilities (location description, 

structure and sales area). Methodologically, we used the information resulting from a detailed 

passportisation of statistically unavailable data (number and assortment structure of stores as 

well as their sales area) to identify groups of city boroughs with a similar structure of these 

data and population. For their comparison, we used: (i) sales area saturation index m²/1,000 

inhabitans (internationally referred to as PAFS parameter (the Population to the Admissible 

Floor Space indicator)), (ii) size parameter (store's sales area in m²/1 store), (iii) parameter of 

inhabitants´ number/1store, (iv) synthetic parameter on level of city boroughs.  

Our aim is to confirm or refuse the assumption that the sales area in urban areas depends 

on the number of inhabitants and the number of stores. The hypothesis is based on the 

knowledge of the retail network of so far investigated regional cities Nitra and Trnava, where 

the linear regression dependence of the sales area on the number of inhabitants of urban parts 

was confirmed, on the other side the dependence of the sales area and the number of stores 

was not confirmed (Trembošová et al. 2016). 

 

Theoretical Framework  
Recent research on brick and mortar retail stores by Bäckström and Johansson (2017) sug-

gests how the role of this type of store has changed over the past decade. Interestingly, the 

results are in great extent the same as ten years ago (e.g. staff, layout, atmosphere). Although 

retailers today emphasize the importance of meeting new and more advanced consumer requ-

irements, they often prefered the traditional values (such as staff and scheduling) over advan-

ced technologies. According to Amcoff (2016), specialized consumer durable retail stores have 

left the city centers and located mainly in their outskirts. There are also indications that the 

customer base needed to make a profit in business has increased. These findings correspond 

to the already published conclusions in the field of retail geography in polycentric cities e.g. 

in Brno (Bednář 2005 and Mulíček 2007), in Olomouc (Szcyrba 2001), in Nitra (Pulpitlová 

2005 and Trembošová 2009), Košice and Prešov (Mitríková 2008). The growth and develop-

ment of the retail network outside the city, which is a sign of restructuring forces, is confirmed 

by the collective work of Kunc et al. (2012). 

The localization of large retail chains has gained the attention of professionals only when 

there has been a rapid depopulation of live urban centers (Nagy 1999), a process of decentra-

lization (Guy 1998, Wrigley and Lowe 2002), moving shopping centers to satellite and outskirt 

areas (Drzog 2004, Florian, Schwarz and Zcilincsar 2005, Alexander 2009, Maryas et al. 2014, 

Križan et al. 2016). 

From the American urban environment characterized by large areas and long distances, 

comes the phenomenon of "food desert", e.g. Wrigley, Warm and Margetts (2003), which was 

followed by European and Asian researchers, e.g. Križan and Danielová (2008), Suchý (2010), 

Choi and Suzuki (2013), Bilková and Križan (2015). After years of growth in shopping centres, 

studies on the resilience of shopping centres are emerging from potential failures and loss of 

their viability (Guimarães 2018). These processes were already reflected in 2012 by Kunc et 

al., when he emphasized that consumers in Central Europe are turning away from shopping in 

supermarkets and favoring smaller and more accessible shops in their vicinity. 

Retailing in countries of western Europe is a subject to significant regulation. The adoption 

of restrictive measures in the retail sector began in the OECD countries (Pilat 1997, Ennis 

2008), in France even in the early 1970s (Bertrand and Kramarz 2002) and in the 1990s in 
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Britain (Griffith and Harmgart 2008, Haskel and Sadun 2009). Employment is one of the rea-

sons for strong regulation in these European countries, as the retail sector employs approxi-

mately 10% of the workforce in all industrialized economies (Schivardi and Viviano 2011). 

The effects of regulation were analyzed e.g. from 1997 to 2003 in the United Kingdom by 

Haskel and Sadun (2009). They investigated the consequences of limiting the entry of large 

stores to the outskirts of cities, as well as the opposite efforts to open smaller businesses in the 

city centers, albeit with adverse economic results. Thus, regulation helps small, uncross-linked 

businesses (Baar 2002, Schivardi and Viviano 2011). 

The development of the retail network and the adoption of regulatory measures in the coun-

tries of Central and Eastern Europe (CEE) are examined by several authors, mainly abroad, 

e.g. Sýkora (1999), Nagy (1999b), Borén and Gentile (2007), Pojani (2011), Spilková and 

Šefrna (2011), Cvetinović and Veselinović (2014), Tsenkova (2014), Maksić (2016) and Hla-

váček, Raška and Balej (2016). 

Considerable attention is paid to the investigation of the location and attractiveness of 

shops in relation to pedestrian accessibility (especially in centralized parts of the city), as well 

as the accessibility by public transport or a car in the outskirts of cities, where new shopping 

centers and parks were created due to commercial suburbanization. In the first periods of their 

formation, the aspect of free and cheap areas was coming to the foreground, not paying much 

attention to ensuring sufficient customers for new retail facilities (Trembošová and Tremboš 

2009). In particular, investors and large multinational retail chains use the experience gained 

from building modern retail “megacenters” in countries of different sizes, different levels of 

development and different cultures, or they can also hold the popular view that “the hand of 

the market“ will shatter them in the territory. 

Urbanists and geographers have traditionally preferred retail as a key measure of urban 

vitality and the city center's dominant position in the urban hierarchy (Hillier 1999). The 

concept of "living center" is the core topic of Hillier's theory of centrality as a process that 

states that pedestrian movement patterns are influenced by the urban border network, leading 

to creation of networks of interconnected centers with retail and other services. Research by 

Vaughan et al. (2010) focused on the suburban centers of Great London questioned the theory 

of the predominant retail function by suggesting that the sources of vitality at local sites will 

be based on diverse socio-economic and cultural activities taking place outside the main 

shopping center. The author asks: “How does shopping depend on a sample of pedestrian 

movement, what kind of spatially comparable features of the urban street network predeter-

mines the location of the shops?” Even from earlier research (Hillier 1999, p. 110-113) it was 

found that shops tend to localize along the most spatially integrated streets and streets with a 

high level of connectivity.  
 

Methodology and data 

In urban settlements, retail amenities form an essential and inseparable part of the spatial 

structure of the public amenities network. The basic unit of the retail network is the store. The 

data were obtained by authors´detailed field research of each retail store. The field research 

from June to September 2015 identified 952 retail stores in the city of Žilina and its 20 city 

boroughs (hereafter CBs). They were grouped using 4 rules: i) according to the range of goods 

(17 groups of related goods), ii) according to the store’s sales area (small-scale up to 400 m² 

and large-scale), iii) according to the business model (specialized and universal) and iv) ac-

cording to the condition of the goods (new goods stores and secondhand goods stores, e.g. 

secondhand shops, antiques, secondhand bookshops, bazaars). Using hierarchical cluster ana-

lysis, we identified groups of CBs with a similar population structure, number of retail stores 

and store’s sales area in m². We used the Euclidean distance as a measure of the distance 

between individual objects (CBs):  

http://journals.sagepub.com/author/Boren%2C+Thomas
http://journals.sagepub.com/author/Gentile%2C+Michael
http://www.sciencedirect.com/science/article/pii/S0016718517300581#bb0060
http://journals.sagepub.com/author/Tsenkova%2C+Sasha
http://journals.sagepub.com/author/Maksic%2C+Milica
http://journals.sagepub.com/author/Hlavacek%2C+Petr
http://journals.sagepub.com/author/Hlavacek%2C+Petr
http://journals.sagepub.com/author/Raska%2C+Pavel
http://journals.sagepub.com/author/Balej%2C+Martin
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𝑑𝑖𝑗 = √∑ (𝑥𝑖𝑘 − 𝑥𝑗𝑘)
2𝑝

𝑘=1 , 

 

where 𝑝 is a number of indicators measured on objects and 𝑥𝑖𝑘, respectively 𝑥𝑗𝑘 is a value of 

𝑘-th indicator of 𝑖-th, respectively 𝑗-th object (Vrábelová 2013). 

Based on the calculated distances, we divided the CBs into clusters using three agglome-

rative hierarchical clustering methods – Single Linkage, Complete Linkage, Ward’s method. 

Agglomerative methods start with each object being its own cluster, at every step the most 

similar clusters (with the smallest distance) are merged to form a new cluster. The optimal 

number of clusters is determined by a heuristic approach. The Single Linkage method defines 

the distance of two clusters as the distance of two objects from these clusters that are closest 

to each other. On the contrary, the Complete Linkage method defines this distance as the dis-

tance between the two most distant objects. Ward's method uses analysis of variance. The pair 

of clusters is merged if this merger results in a minimum increase in total within-cluster va-

riance. The process of merging the individual CBs into clusters is graphically represented by 

the hierarchical classification tree – dendrogram. Calculations were performed in Statistica 13. 

In the resulting clusters, we used the correlation analysis to examine the strength of asso-

ciation between indicators describing the CBs. In order to measure the strength and direction 

of the statistical dependence between the store's sales area in m² (𝑋) and the linear combination 

of the number of retail stores (𝑌) and the number of inhabitants (𝑍) in the individual CBs of 

Žilina, we used the sample multiple correlation coefficient 𝑟𝑋(𝑌,𝑍), which is obtained by cal-

culating the square root of 𝑟𝑋,(𝑌,𝑍)
2 : 

𝑟𝑋,(𝑌,𝑍)
2 =

𝑟𝑋,𝑌
2 −2𝑟𝑋,𝑌∙𝑟𝑋,𝑍∙𝑟𝑌,𝑍+𝑟𝑋,𝑍

2

1−𝑟𝑌,𝑍
2 , 

 

where 𝑟𝑋,𝑌 =
∑ 𝑋𝑖𝑌𝑖−𝑛�̅��̅�𝑛

𝑖=1

√∑ 𝑋𝑖
2−𝑛�̅�2𝑛

𝑖=1 ∙√∑ 𝑌𝑖
2−𝑛�̅�2𝑛

𝑖=1

, 𝑟𝑋,𝑍 =
∑ 𝑋𝑖𝑍𝑖−𝑛�̅�𝑍𝑛

𝑖=1

√∑ 𝑋𝑖
2−𝑛�̅�2𝑛

𝑖=1 ∙√∑ 𝑍𝑖
2−𝑛𝑍2𝑛

𝑖=1

, 

𝑟𝑌,𝑍 =
∑ 𝑌𝑖𝑍𝑖−𝑛�̅�𝑍𝑛

𝑖=1

√∑ 𝑌𝑖
2−𝑛�̅�2𝑛

𝑖=1 ∙√∑ 𝑍𝑖
2−𝑛𝑍2𝑛

𝑖=1

, 

 
𝑛 is number of observations, �̅�, �̅� and �̅� average values of indicators 𝑋, 𝑌 and 𝑍 (Markechová 

et al. 2011). 

We also measured the degree of the association between the store's sales area and individ-

ual indicator after eliminating the impact of the second indicator. The measure of such a corre-

lation is the sample partial correlation coefficient. According to Markechová et al. (2011) the 

sample partial correlation coefficient between indicator 𝑋 and 𝑌 after eliminating the impact 

indicator 𝑍 is given by 𝑟𝑋,𝑌∙𝑍: 

 

𝑟𝑋,𝑌∙𝑍 =
𝑟𝑋,𝑌−𝑟𝑋,𝑍∙𝑟𝑌,𝑍

√(1−𝑟𝑋,𝑍
2 )∙(1−𝑟𝑌,𝑍

2 )
. 

 

The sample partial correlation coefficient between indicators 𝑋 and 𝑍 after eliminating the 

impact of indicator 𝑌 is given by 𝑟𝑋,𝑍∙𝑌: 

𝑟𝑋,𝑍∙𝑌 =
𝑟𝑋,𝑍−𝑟𝑋,𝑌∙𝑟𝑍,𝑌

√(1−𝑟𝑋,𝑌
2 )∙(1−𝑟𝑍,𝑌

2 )
. 
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Using cluster analysis, we identified 3 clusters of CBs of Žilina that had a similar retail 

network structure and number of inhabitants. For all the grouping methods we used, we obta-

ined identical clusters. In the 1st cluster was included only CB Staré Mesto, in the 2nd cluster 

were included CBs Vlčince, Solinky and Hliny, in the 3rd cluster were included CBs Hájik, 

Bytčica, Rosinky, Závodie, Strážov, Považský Chlmec, Bôrik, Trnové, Zástranie, Zádubnie, 

Vranie, Žilinská Lehota, Mojšová Lúčka, Brodno, Budatín and Bánová. We identified the level 

(very low, low, average, high and very high) of retail amenities of CBs in the individual clus-

ters using a synthetic assessment of the sales area saturation index (store's sales area in 

m²/1,000 inhabitants), size parameter (store's sales area in m²/1 store) and parameter number 

of inhabitants/1 store.  

According to the standards of minimum amenities (Vitková et al. 2001) for the Slovak 

cities with the size of Žilina has a saturation of retail amenities the value 800 m² / 1,000 inha-

bitants and for foreign countries from 750 to 2,500 m² / 1,000 inhabitants. Szczyrba (2005) 

states that for EU cities set a standard is 1,000 m² of sales area per 1,000 inhabitants. The city 

of Žilina, which reaches 1,443 m² of sales area / 1,000 inhabitants, exceeds this indicator. 

Subsequently, there was estimated a “surplus” or “scarcity” of retail stores and their sales area 

in the CBs according to the surplus concentration index (𝐼𝑐𝑠) based on the Očovský (1976) 

retail turnover index and used and taken from Bilková and Križan (2013). 

By analyzing the relationship between the number of inhabitants and the number of stores 

(and the sales area) in the individual CBs compared to the city, the CBs can be divided into 

two groups. The first group of “surplus” consists of CBs with above-average retail amenities, 

which appertain them due to the number of inhabitants and the average of the city. The second 

group is "scarce", which is formed by the CBs with a below-average retail network, which 

should be achieved with respect to the number of inhabitants and the city average. 

For quantification of "surpluses", a theoretical number of stores (𝑇𝑃) and a theoretical 

number of sales area (𝑇𝑃𝑃) linked to the number of inhabitants in the CB were introduced for 

each CB: 

𝑇𝑃 = 𝑃𝑖 ∙ 𝑆, 
 

where 𝑃𝑖  is the number of inhabitants in the 𝑖-th CB and 𝑆 is the average number of stores 

(sales area) in Žilina. By comparing the actual and theoretical value of the number of stores 

(sales area), it is possible to obtain an indication of the size of the "surplus" or " scarcity" of 

the number of stores (sales area) in the 𝑖-th CB. The surplus (scarcity) concentration index is 

in the form of: 

𝐼𝑐𝑠 =
𝑆𝑖−𝑃𝑖  

𝑆

𝑃

𝑆𝑖∙ 100
, 

 

where 𝑆𝑖 is the number of retail stores (sales area) in the 𝑖-th CB, 𝑆 is the number of retail 

stores (sales area) of the city and, by analogy, 𝑃𝑖  is the number of inhabitants in the 𝑖-th CB 

and 𝑃 is the population of the city (the year 2015). 

 

The city of Žilina and the assortment structure of its retail network 

The regional capital city of Žilina is the fourth largest city of Slovakia with an area of 80,03 

km², with a population of 80,810 (the year 2018) and a population density of 1,050 inhabitants 

per km², which is above-average population density in Slovakia (111 inhabitants / km²). 

The location of the city in the Žilina Basin allows it to grow what is strengthened by the 

traffic position at the intersection of road and railway thoroughfare (railway 180, motorways 

D1, D3). The basis of the city's road transport is the city ring around the center. The roads 
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continue in the direction of the current main roads of the I. and II. classes that merge to higher 

classes of international importance – the E50, E75, E442 and the D1 and D3 motorways. 

In the city of Žilina, 952 brick and mortar retail stores were identified, which offered goods 

on 120,623 m² of sales area. Retail network saturation reaches 1,443 m² of sales area per 1,000 

inhabitants. The average sales area per one store is 126 m² and the service reaches 88 inhabit-

ants per one store. 

As a regional capital, Žilina is a center of supra-regional importance, characterized by a 

diverse structure of retail stores. Out of the 17 assortment groups, stores with textiles, clothing, 

and footwear have a dominant position in the number of stores and they have been operating 

on a sales area of 32,650 m² (Table 1). The average store’s sales area is 148 m². The second 

largest group is the food, beverage and tobacco stores with 26,412 m² of sales area, mainly 

made up of foreign chains Billa, Lidl, and Kaufland. Both groups concentrate more than two 

fifths (41.6%) of the retail network and 48.9% of the retail sales area.  

 

 

Figure 1. Number of stores and sales area in m²/1 store of retail stores based on assort-

ment groups in Žilina in 2015 

Note: 1 – 17 – types of retail store based on assortment groups (see Table 1) 

 

Goldsmiths have a surprisingly high representation in comparison with Nitra and Trnava, 

which reflects both the higher purchasing power of the population due to the automotive in-

dustry and the reflection of the trade tradition (The Golden Way). The entire group, together 

with jewelry, watchmaking, and optics, accounted for up to 7.5% of retail stores. These are 

mainly smaller stores that provide customers with a sales area of 1,912 m². The category of 

pharmacies and health care stores also has the higher number of stores with a sales area of 

1,111 m². Given the aging population and the associated demand for medicines and medical 

devices, their number are likely to grow. 

Car dealerships and construction goods are characterized by a larger sales area for the 

presentation of goods, such as cars of different brands, construction products, etc. Their aver-

age sales area per one store exceeds 300 m² (Figure 1). This group also includes petrol stations 

in 18 locations with a sales area of 6,439 m². The low number of mixed stores confirms the 

retail lifecycle concept, according to which they are in the decline phase (Szczyrba 2005, 

Križan 2009, Mitríková 2017). 
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Table 1. The assortment structure and its indicators in the city of Žilina in 2015 

 

type of store 
number of 

stores 
sales area in m² 

sales 
area in 
m²/1 
store 

  abs. % abs. %  

1 food, beverage and tobacco stores 172 18.1 26,412 21.9 153.6 
2 stores with textiles, clothing, and footwear 224 23.5 32,650 27.0 147.8 
3 stores with drugstore goods, paints, varnishes, and cosmetics 38 4.0 3,481 2.9 91.6 
4 pharmacies and health care stores 27 2.8 1,111 0.9 41.1 
5 stores with toys and sporting goods 32 3.3 2,311 1.9 72.2 
6 stores with furniture and home accessories 80 8.4 9,272 7.7 121.8 
7 stores with flowers and gardening supplies 29 3.0 1,496 1.2 51.6 
8 goldsmiths, jewelry, watchmaking, and optics 71 7.5 1,912 1.6 26.9 
9 electronics, electrical and music stores 51 5.4 5,896 4.9 115.6 
10 stationery, office supplies, and bookstores 27 2.8 1,522 1,3 56.4 
11 glass-porcelain stores, gift shops 26 2.7 837 0.7 32.2 
12 breeding shops 17 1.8 934 0.8 54.9 
13 car dealerships 25 2.6 9,255 7.7 370.2 
14 fuel stores 18 1.9 6,439 5.3 357.7 
15 construction goods stores 39 4.0 12,431 10.3 318.7 
16 industrial goods stores, hardware stores 69 7.2 4,068 3.4 58.9 
17 mixed goods stores 9 0.9 596 0.5 66.2 

 city of Žilina 952 100 120,623 100 126.7 

Source: field research, 2015 

 

Based on the size of the store's sales area, stores can be divided into two groups. Small-

scale stores - self-operating with a sales area of up to 400 m², there are 661 of them in Žilina 

(without stores in the shopping centers further SC and similarly shopping entertainment cen-

ters further SEC) and large-scale stores with a sales area over 400 m², there are 57 of them. 

The shopping centers are characterized by large sales area - SC Aupark, SC Mirage, SC Dubeň 

and SEC Max (Tab. 2). 234 retail units were operating in these shopping centers, which use 

23,319 m² of sales area - almost one fifth (19.33%) of the city's sales area. Shopping center’s 

GLA was 46,600 m² (2015). 
 

Table 2. Shopping centers of Žilina 

Shopping center 
city  

borough 
year of 

opening 
number 
of stores 

sales area* parking spots 
GLA (gross  

leasable area) 

Atrium Dubeň Vlčince 2001 55 7,452 1,080 22,600 
Max Solinky 2009 43 7,757 490 25,431 
Aupark Staré Mesto 2010 86 4,955 850 24,000 
Mirage Staré Mesto 2010 50 3,155 388 25,671 

city of Žilina   234 23,319 2,808 46,600 

Source: OC ATRIUM DUBEŇ ŽILINA (2016), ZOC MAX ŽILINA (2016),  

OC MIRAGE ŽILINA (2016), OC AUPARK ŽILINA (2016) 

 

Parking lots with a total capacity of 2,808 parking spots are available for customers in 

shopping centers. Shopping centers (Figure 2) are characterized by a grouping of different 

kinds of different stores under one roof and are universal sales units. Another type is special-

ized large-scale stores to which we include subjects such as Nay Elektrodom (electronics) as 

well as supermarkets (e.g. Billa, Lidl) and hypermarkets (e.g. Kaufland). Food chain stores 

e.g. Billa, Lidl, and Kaufland, represent the concentration of the food retail offer in Žilina, 

localized both separately and in shopping centers. 
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Figure 2. Location of retail stores with sales area above 2,500 m² 

City boroughs by numbers: 1 – Bánová, 2 – Bôrik, 3 – Brodno, 4 – Budatín, 5 – Bytčica, 6 – 

Hájik, 7 – Hliny, 8 – Mojšova Lúčka, 9 – Považský Chlmec, 10 – Rosinky, 11 – Solinky, 12 – 

Staré Mesto, 13 – Strážov, 14 – Trnové, 15 – Vlčince, 16 – Vranie, 17 – Zádubnie, 18 – Zá-

stranie, 19 – Závodie, 20 – Žilinská Lehota; 

SC – shopping centre, SEC – shopping and entertainment centre 
 

In addition to stores with new goods, we know the stores with the used ones. Of all 952 

retail stores, up to 98.9% (939) sold new goods. Used goods stores include antiques (4 stores, 

260 m²), secondhands (8 stores, 721 m² of sales area) and 1 secondhand bookshop (25 m²). At 

present, they are characterized by a stable position in the retail amenities of Žilina. 
 

Spatial structure of the retail network of CBs of Žilina  

There are localized stores of different quality in every CBs of the city of Žilina. Using cluster 
analysis, we identified 3 clusters of CBs of Žilina that have a similar retail network structure and 
number of inhabitants. For all the grouping methods we used, we obtained identical clusters. 
Their graphic outputs are shown in Figure 3. In the 1st cluster was included only CB Staré Mesto, 
in the 2nd cluster were included CBs Vlčince, Solinky, and Hliny, in the 3rd cluster were included 
CBs Hájik, Bytčica, Rosinky, Závodie, Strážov, Považský Chlmec, Bôrik, Trnové, Zástranie, 
Zádubnie, Vranie, Žilinská Lehota, Mojšová Lúčka, Brodno, Budatín and Bánová. 

It is clear from Tab. 3 that CBs with similar features were merged into clusters. The first 
cluster is formed by CB Staré Mesto, which is the center of Žilina. However, the number of 
inhabitants is smaller than in the residential CBs. There is the densest network of retail stores 
with a total sales area of 51,823 m2, while the average value of this indicator is only 6,031 m2. 
It concentrates nearly 60% of the city's retail units. 
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Figure 3. Graphical output of cluster analysis; Source: field research, compiled by authors 
 

Table 3. Cluster analysis results and characteristics of selected retail indicators of CBs of 
Žilina (the year 2015) 

city  
borough 

number of 
inhabit-

ants 

number 
of stores  

sales area 
in m² 

species 
abun-
dance 

sales area 
in m²/1 
store 

sales area 
in m²/1,000 

inhab. 

number of 
inhabit-
ants/1 
store 

store concen-
tration index* 

sales area 
concentration 

index ** 

Bánová 1,868 4 134 3 33.5 72 467 -43 -191 
Bôrik 3,523 3 150 3 50.0 43 1,174 -123 -329 
Brodno 1,305 3 113 1 37.7 87 435 -39 -157 
Budatín 1,753 7 473 4 67.6 270 250 -18 -1 
Bytčica 2,022 35  7,507 11 214.9 3,713 58 4 61 
Hájik 8,159 4 965 3 241.3 118 2,040 -221 -112 
Hliny 11,396 120 14,022 16 116.9 1,230 95 0,1 -2 
M. Lúčka 424 1 20 1 20.0 47 424 -38 -296 
P. Chlmec 1,367 14 1,959 8 140.0 1,433 98 -1 -1 
Rosinky 911 6 4,095 2 682.5 4,495 152 -7 68 
Solinky 13,266 68 15,021 15 221.0 1,132 195 -12 3 
Staré Mesto 10,851 565 51,823 17 91.7 4,776 19 8 7 
Strážov 544 4 2,040 3 510.0 3,750 136 -5 62 
Trnové  2,536 7 414 3 59.0 163 362 -31 -78 
Vlčince 18,472 97 18,735 16 193.0 1,014 190 -12 -4 
Vranie  733 1 6 1 6.0 8 733 -73 -1,753 
Zádubnie 743 1 84 1 84.0 113 743 -74 -118 
Zástranie 939 1 105 1 105.0 112 939 -96 -119 
Závodie 2,465 10 2,879 6 287.9 1,168 247 -18 -2 
Žil.Lehota 314 1 78 1 78.0 248 314 -25 -48 

 Žilina 83,591 952 120,623 17 126.7 1,443 88   

Source: field research, compiled by authors 
Note: CBs from the 1st cluster are highlighted red, CBs from the 2nd cluster are highlighted 
orange and CBs from the 3rd cluster are highlighted green (dark and lights); * the surplus 
concentration index (𝐼𝑐𝑠) x1,000, ** the surplus concentration index (𝐼𝑐𝑠) sales area x1,000 
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The downtown of the CB Staré Mesto is the multifunctional center with its historic Marian 
Square. Along with the nine streets coming out of it, it forms the historical core of Žilina. The 
square has been a market center since its inception, with the seat of the city authorities and the 
richest burgers and merchants. Near the square is the SC Aupark, the largest shopping center 
of Žilina (Table 2). The oldest shopping mall in Žilina is PRIOR, opened in 1975 at Andrej 
Hlinka Square. The retail chain Tesco operated here in 2005 – 2016, and since 2016 it has been 
owned by SIRS. The dominant feature of this square is SC Mirage, which was open in 2010, 
the same year as the SC Aupark. Based on evaluated indexes (Figures 4, 5 and 6), the CB Staré 
Mesto achieves a high level of amenities in the retail network (Figure 7) despite the low sales 
area of the store (91,7 m² / 1 store), which is a hallmark of historic centers that are made up of 
a variety of small stores. It reaches a very high level in the sales area saturation index and 
parameter of inhabitants´number / 1 store.  

In the 2nd cluster were included CBs Vlčince, Solinky, and Hliny – the biggest residential 
CBs of Žilina. The CB Hliny has a 13% share of the city's stores. The dominant part of them 
is located on the so-called "Boulevard" (Anton Bernolák Street), which separates residential 
districts Hliny I. and II. Alongside its length, commercial premises are located on the ground 
floor of residential buildings. The CB Vlčince has different character. More than half of the 
stores are concentrated in the SC Atrium Dubeň, which is one of the oldest shopping centers 
in the city, opened in 2001. Even the CB Solinky is characterized by the concentration of stores 
in the shopping center SEC (Shopping Entertainment Center) Max. The CBs Vlčince and So-
linky reach a high level in the synthetic assessment of the level of retail amenities, however, 
the CB Hliny only reaches an average level. In the parameter number of inhabitants/1 store, 
the situation is reversed. The highest level is achieved by the CB Hliny, but the other two CBs 
from the 2nd cluster also reach a high level. In the sales area saturation index, all three residen-
tial CBs reach the same level. In addition to shopping centers with a sales area of over 2,500 
m², the retail amenities structure of the residential CBs is supplemented with food stores and 
specialized stores – Billa and Tesco in the CB Hliny, Tesco and Lidl in the CB Solinky and 
Lidl, Kaufland, Billa and Nay Elektrodom in the CBs Vlčince. 

A substantial part of the CBs was included in the 3rd cluster. These are city boroughs with 
rural character and Hájik housing estate. In addition to the residential CB Hájik, the number of 
inhabitants in these CBs is below the average of the city of Žilina. The residential CB Hájik is 
close to other residential CBs included in the 2nd cluster but has a significantly smaller network 
of retail stores. CBs from the 3rd cluster are characterized by fewer stores and their total sales 
area with values of these indicators below city averages. The only exception is the city district of 
Bytčica, which exceeded the average value of the sales area by 1476 and with 35 stores it was 
close to the city average also in the number of retail stores (Table 3). Five CBs (Mojšova Lúčka, 
Vranie, Zádubnie, Zástranie and Žilinská Lehota) have 1 store, of course, they are food stores. 

This cluster is also very varied internally in terms of synthetic evaluation (Figure 7). The 
CBs reach the level of retail amenities from very low (peripheral CBs Bánová, Brodno, Vranie) 
to very high (CBs Bytčica, Rosinky, Bytčice, Strážov), which was based on the evaluation of 
individual indicators. Concerning the size parameter, the CBs with a small sales area per one 
store are predominant. Above-average levels are characteristic for the CBs Strážov, Rosinky, 
and Závodie, as well as in the sales area saturation index. The low and very low type of retail 
amenities in the city have mainly CBs that have retained rural character without the traffic 
communications of higher grades. In the dendrogram obtained using Ward's method, it is pos-
sible to divide the city districts up to three clusters. Clustering can be done earlier in this case, 
even before the cluster of CBs with the character of rural settlement is merged. This would 
create two new clusters that are distinguished in Table 3 by dark and light shades of green. 
The divergence of these clusters is evident in the number of stores and sales area indicators. 
The CBs with a more intensive retail network, which are approaching the average of Žilina, 
are highlighted by the darker shade of green. This cluster includes the CBs Hájik, Strážov, 
Rosinky, Závodie, Považský Chlmec, and Bytčica. The lighter shade highlighted the CBs with 
a small number of stores and a small sales area. This cluster is made up of ten CBs (Table 3).  
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Figure 4. The size parameter of stores of 
Žilina CBs in 2015; 

Source: field research, 2015; 
CBs numbers: see Fig. 2 

Figure 5. The sales area saturation index 
of Žilina CBs in 2015; 

Source: field research, 2015; 
CBs numbers: see Fig. 2 

  

Figure 6. Parameter of inhabitants´  
number/1 store of Žilina CBs in 2015; 

Source: field research, 2015; 
CBs numbers: see Fig. 2 

Figure 7. Synthetic evaluation of the retail 
network of Žilina CBs in 2015; 
Source: field research, 2015; 

CBs numbers: see Fig. 2 
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The assortment structure of retail units is closely related to the number of stores and sales 
area. The highest variability of stores (from 17 assortment groups) is in the 1st cluster in the 
CB Staré Mesto. The varied mix of stores is also in the 2nd cluster consisting of the CBs Hliny, 
Vlčince, and Solinky, mainly made up of brand stores in shopping centers. The CBs with the 
smallest density of population, retain the rural character with a low assortment structure, repre-
sented mainly by food stores. 

The results of the cluster analysis point out that the individual CBs in clusters are similar 
not only to the retail network structure but also to the number of inhabitants. The three-dimen-
sional graph depicting the links between the number of inhabitants, the number of stores and 
the sales area is shown in Figure 8, which also determines their grouping into clusters.  

 

 

Figure 8. 3D graph and map of retail indicators of the CBs of Žilina; Source: field research, 

compiled by authors; CBs numbers: see Fig. 2  
 

Relationships between these indicators were evaluated by correlation analysis that was per-
formed for the 2nd cluster and the 3rd cluster. For the 1st cluster, the sample multiple correlation 
coefficient values could not be calculated because there is only one object. The results are shown 
in Table 4. In the 2nd cluster, which includes the largest residential CBs of Žilina, there is a perfect 
degree of a positive association between the sales area and the number of stores and the number 
of inhabitants in the CB. The full direct dependency of the sales area is also from individual 
indicators after the impact of the second indicator eliminated. In the CBs from the 3rd cluster, 
there is a high degree of a positive association between the sales area and the linear combination 
of the number of stores and the number of inhabitants in the CB. On closer examination, it was 
found that this high degree of positive association is caused by the association between the sales 
area and the number of stores after eliminating the impact of the number of inhabitants. This 
sample partial correlation coefficient is 0,8808. Between the sales area and the number of inha-
bitants after eliminating the impact of the number of stores in these CBs, there is a low degree of 
negative association, with the sample partial correlation coefficient of -0,0992. The observed 
phenomenon is caused by the development of large-scale stores, such as car shops, construction 
sites, hobby shops, garden stores, etc., in peripheral CBs with good transport accessibility, when 
the number of inhabitants in the city district is not an important decision factor for the investor, 
but other factors include, in particular, sufficient suitable and cheap leasable area.  
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Table 4. Results of correlation analysis 

 
 

the 2nd cluster the 3rd cluster 

Sample multiple correlation coefficient 𝑟𝑋(𝑌,𝑍) 1 0,8809 

Sample partial correlation coefficient after eliminating the 
impact of the number of inhabitants 𝑟𝑋,𝑌∙𝑍 

1 0,8808 

Sample partial correlation coefficient after eliminating the 
impact of the number stores 𝑟𝑋,𝑍∙𝑌  

1 -0,0992 

Source: field research, compiled by authors 
 

The links between the number of stores and the size of the sales area in relation to the 
population of CBs and the average population of the city point to a surplus or scarcity of retail 
facilities in the individual CBs. According to Bilková and Križan (2013), Žilina achieved a 
surplus in the balance sheet in retail entities in 2010. The store concentration index (Figure 9) 
and the sales area concentration index (Figure 10) at the level of CBs shows the concentration 
level from very low to very high. In the CBs Staré Mesto and Bytčica, there is an above-
average concentration of retail entities in both indicators. There is also a high concentration of 
retail stores in the CB Hliny. The high concentration of the sales area is also characteristic of 
the CBs Solinky and Strážov. In particular, which have surpluses.  

 

Discussion and Conclusions 

The construction of new shopping centers significantly influences the retail life in the his-
toric town centers, changing it in a positive as well as in a negative way. Positively, if pedes-
trian zones remain "alive", a wide range of small, assorted retail stores, mostly with fashiona-
ble, attractive goods, goods not only attracting domestic visitors but mainly tourists are still 
being developed. The large shopping centers SC Mirage and SC Aupark in the CB Staré Mesto, 
built on its edge, in the geographic proximity of the historical center, did not cause the disap-
pearance of small stores mainly of Slovak entrepreneurs and did not affect the pedestrian zones 
very much. Negatively, for example, in the city of Nitra, where the construction of the SC 
Mlyn led to the withdrawal of more attractive retail stores from the pedestrian zone to the 
shopping center located at the beginning of the pedestrian zone and thus it is a retail "mortifi-
cation"(Trembošová and Tremboš, 2016). Attractive retail stores have been replaced mainly 
by lower product quality stores, various bazaars, secondhands, Chinese stores. 

Newly created centers of retail amenities are formed on the outskirts of residential CBs along 
main roads. These centers of shopping malls with large-scale stores and complex services are 
easily accessible by car but also by public transport. These CBs accumulate a substantial part of 
the retail space units as well as the sales area and reach a surplus of size parameter. The lowest 
level is achieved by the CBs located on the outskirts of the city, with generally lower social 
amenities, a lower number of inhabitants and rural character. After 1989, the monocentric type 
of retail network in Žilina was transformed into polycentric, as in most cities in Slovakia. 

Based on the research carried out in the regional cities of Nitra, Trnava and in the case of 
Žilina, several principles of forming a retail network of large cities in Slovakia can be confirmed: 
 Location and accessibility are of key importance in the construction of large shopping cen-

ters. Therefore, it is no coincidence that they are built on vacant parts of CBs or green areas 
on the outskirts of cities, along important traffic routes. At the same time, it is necessary to 
provide enough parking space for their operation, which can be extensive and at ground level 
due to lower land prices in these locations. Banai and Antipova (2016) studied the example 
of retail stores of two comparable shopping centers located in urban and suburban environ-
ments, both owned by the same wholesaler, the impact of the location of the service provided 
on the retailer's viability. In their view, the viability of the store is mainly influenced by three 
conditional factors – the physical qualities of the shopping center's built environment, em-
ployment, and business activity. 
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 The arrival of multinational chains connected with the massive construction of shopping 

centers and especially in new locations, often "on the greenfield " (SC Atrium Dubeň, SEC 

Max, SC Aupark and SC Mirage). 

 The concentration of large-scale shopping areas. Examples include the CB Vlčince, where 

several large-scale trading buildings are concentrated in one location (SC Atrium Dubeň, 

Kaufland, Lidl, NAY Elektrodom, OBI and COOP Jednota). 

 The synergic effect of several large-scale retail facilities located in the same location (Wrig-

ley and Lowe 2002), complemented by various types of catering, banking, tourism, sports, 

etc. services. 

 The crucial and specific factor of retail is the local government, which through land-use 

planning and management tools, tax and fee policies, sales of land, rental rates, etc., can 

significantly influence not only site selection but (to a lesser extent) some other factors such 

as availability. The local administration can only decide on the localization of sales units 

through land-use management, but it has no authority to influence the assortment structure 

of sales units in objects it does not own (Trembošová and Dubcová 2016). Nevertheless, it 

is necessary to draw the local government's attention in particular to the emergence of the 

food desert phenomenon not only in the big cities of Slovakia (Križan and Danielová 2008). 

 Competition, fluctuations in the economy, especially the crises, lead to more effective beha-

vior by retailers, according to Lawrence and Kuby (2016), reflected in a number of closed 

stores and retail chains, as well as in restructuring and renovation of older facilities for new 

stores. Given these trends, brick and mortar retail store may not be so large in the future, but 

they will continue to play an important role as they will merge into an overall nationwide 

experience (Lawrence and Kuby 2016). We can expect this development also in the environ-

ment of Žilina. 

 Electronization, increasing the electronic literacy of the population, lead, for example, to the 

change of retail business strategies, e.g. the development of e-shops, the expansion of self-

service cashiers – the cashier without employees in brick and mortar retail stores (Leng and 

Wee 2016). Electronization is involved in releasing employees and it can be said that it is 

heading for some dehumanization of retail stores, although Legéň (2017) points out that 

people will be more important to retail than revolutionary technologies. 

 Trends in information technologies will increasingly be reflected in qualitative research, as 

a retail network formation factor, and will also introduce new forms of sales. The rate of data 

discovery for research becomes much more complicated / inaccessible and will have to be 

combined with field research, for example by identifying data on sales area, number of cash 

desks and parking spaces, etc., by the observation method. 

These tendencies confirm that the retail network of Žilina is at the concentration stage, 

caused by the increase in sales areas and by increasing the profitable minimum size of the sales 

area, causing the so-called size parameter to increase (Rumpel et al. 2013). As in most cities 

in Slovakia, a change of the monocentric type with one core in the city center to polycentric 

with multiple cores can be observed in the development of the retail network after 1989. Retail 

facilities until 2005 were mainly concentrated in the city center – in the CB Staré Mesto. With 

the emergence of new growth poles of the retail network, the disparity in retail amenities be-

tween individual CBs of Žilina increased. There are differentiation and significant spatial ex-

pansion in several locations in the line from northwest to the southeastern part of the city. This 

process was most marked in the CBs Vlčince, Rosinka, Bystrica and Strážov, which were cau-

sed by the transport network of I. and II. classes roads. At present, there are undersized retail 

amenities in most CBs. The surplus is shown only in two CBs Bytčica and Staré Mesto.  

The diversification processes of the retail network of Žilina were influenced mainly by the 

effort to bring the stores closer to potential customers (SC Atrium Dubeň in the CB Vlčince), 

fill the "blank spots" in the city center (SC Mirage and SC Aupark in the CB Staré Mesto), 
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occupy space and take advantage of increased customer mobility, in case of construction also 

lower price of land (SEC Max in the CB Solinky). For the newly built large retail facilities, a 

convenient traffic location was crucial. As in other cities, there is commercial suburbanization 

of demand causing "sucking" of the purchasing power of city center's inhabitants, thereby lo-

gically weakening the spatial link between purchasing and consumption (Rumpel et al. 2013). 

Commercial suburbanization uses the location of traffic routes to build new facilities (the CB 

Bytčica). Shopping parks such as SEC Max, SC Atrium Dubeň, Tesco hypermarket, Billa su-

permarket, Merkury Market hobby-market on frequented highways towards Poprad and Rajec 

arose in Žilina. 

The retail network of Žilina is already saturated to a large extent with large-scale commer-

cial facilities and their further expansion depends on the bulge and purchasing power of the 

city's inhabitants. The pressure for further construction is expected to be in the housing deve-

lopment areas, in the outlying areas of the city with favorable traffic accessibility, as well as 

along the city's major and suburban axes of radial direction. It is anticipated that the expansion 

of retail network amenities will affect the functional structure of the respective city borough. 
New localities are assessed at the level of self-government according to individual decisi-

ons of local and municipal councils, currently without regulatory criteria of local retail deve-
lopment planning. The results of the study contribute to the updating of geographic informa-
tion for local and regional authorities as well as managers of existing and investors of new 
business facilities. They provide an impetus for further research in the retail segment, including 
the integration of geographic knowledge, methods and practices. 
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