Geographica 37, 2002

91

SHOPPING GRAVITY OF LARGE-SCALE STORES - EXAMPLE OF TERNO OLOMOUC
HYPERMARKET (CONTRIBUTION TO THE STUDY OF THE PROBLEMATIC)

Zdenék Szczyrba

Department of Geography Faculty of Sciences, Palacky University of Olomouc
Head of Department: Ass. Prof. RNDr. Miroslav Vysoudil, CSc.

Received March 29, 2002; accepted September 27, 2002

KEY WORDS: hypermarket, shopping gravity, buying behavior

ABSTRACT

The article deals with the issue of the present condition of the shopping gravity of the large-scale stores in the Czech Republic. Using
selected aspects, it creates a model that documents the gravity conditions of the Terno Olomouc hypermarket. Considering its localization within
the city geographical structure, it is a peripheral location in a close contact with a trunk road.

1. INTRODUCTION

The Czech Republic retail environment has under-
gone some substantial changes in the last couple of
years, which is reflected in the buying behavior. These
changes are brought by the large-scale shopping for-
mats introduced by the international companies, which
established about 130 hypermarkets in the Czech Re-
public within the period 1996-2001 (Szczyrba, 2002).
Generally, all hypermarkets are new halls built on the
green fields. Hypermarkets are located especially at city
peripheries, using the advantage of the trunk roads
proximity and sufficient space for further development
(essential requirement for construction of large parking
lots). Such a location enables the hypermarkets to maxi-
mize the territorial service parameters. Large hyper-
markets (over 5,000 m? of selling space) at the periphery
of large cities often integrate in regional shopping
centers. Besides the shopping purposes, these centers
also function as integrated free-time centers (catering,
entertainment, gastronomy, etc.). The effects of service
parameters of the shopping centers increase by higher
mobility of population.

2. SHOPPING GRAVITY DETERMINATION

The area around, in which the store is able to meet
the demand for the provided goods and which, on the
other hand, is needed for keeping its existence, is called
operational range (gravity field). Its minimum extend is
given by its size, i.e. the number of people needed by the
store for its existence. On the other hand, the maximum
extend of the gravity field is defined as a distance be-
tween the store and the place of residence that is the
buyer still willing to travel (Cimler, 1994). Actually, the

maximum extend of store operation reflects the present
state of the retail network and the resulting competitive
relationships.

In the theory of economy, the shopping gravity means
the money spent in a retail shop outside the place of
residence. It is one of the reasons of territorial differ-
ences in sales (Prazska, Jindra, 1997). The shopping
gravity directions depend on different levels of shop-
ping abilities (attractiveness of the offer, store loca-
tion), as well as a number of other factors relating to
buyers mobility (commuting, civic amenities, etc.). Wit-
hin the shopping gravity, we differentiate the outer shop-
ping gravity, expressing the territorial movements of the
population expenditures in the retail network between
the individual settlement units (municipalities) and the
inner shopping gravity that represents the movements
in the population expenditures in the retail network
within one municipality. The shopping gravity is always
expressed as a summary of positive and negative reallo-
cation of expenses, i.e. as so-called shopping gravity
balance. Its volume, direction and intensity is influ-
enced by a number of various factors, of which the most
important are as follows:

— function and importance of the municipality (local-
ity) within the settlement structure,
— attractiveness of the retail network of the locality

(capacities, structure),

— socio-professional structure of population in the
municipality (locality),

— motorization level of population,

— quality of the communication network and trans-
port.

To assess the shopping gravity, the territorial analy-
ses most often use consumer surveys for a selected
population sample (representative sample). Using ques-
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tionnaires, the surveys find out data on the volume, kind
and place of expenditures within the retail network for
a defined period, paying regard to individual character-
istics of socio-professional structure of the population
including questions on the respondent’s place of resi-
dence, the time to travel and the distance from the
store. Considering the demandingness and information
capability of such inquiries, consumer surveys are used
especially in places with high concentration of shopping
population, i.e. in a store, in front of the store, etc. In
the past, the gravity field of the city of Brno has been
defined using the consumer survey of buyers in the
PRIOR department store (Wokoun, 1983). Under the
condition of economical transformation in the Czech
Republic after 1989, the consumer surveys finding the
shopping gravity are mostly used as complementary in-
struments of the town and country planning. Their use
is multilateral, mostly in traffic surveys within the com-
munication network optimization processes in large cit-
ies. In Brno, the survey has found out that the number
of outside-Brno visitors of the largest Brno shopping
centers (Shopping Park and Olympia) is higher than
50 %. The majority of buyers come from remote places
around Brno, or even from Slovakia (Department of
the architect-planner, Brno, 2002).

Another method how to determine the shopping
gravity is using mathematical models based on modifi-
cations of the basic principles of Reilly interaction model
(The Law of Retail Gravitation, 1929). The disadvan-
tages of this method are in the model database (e.g. the
retail turnover data availability), as well as in the appli-
cation phase. Therefore, the complicated mathematical
formulas have been abandoned.

The issue of determining the shopping gravity is not
discussed very often in the Czech literature. Before
1989, this issue was examined by a small group of geog-
raphers working in the former Vyzkumny tstav obchodu
(Business Research Institution) in Prague or at Univer-
sity geographical workplaces in Prague or in Brno. Their
studies mostly dealt with the issue of the civic amenities
in centers (Hebak, Novék, Kroc, 1972, Oc¢ovsky, 1973,
Cadkova, Krasny, 1985, Perlin, 1990), less attention was
devoted to the shopping gravity of stores (Bicik, 1975,
Wokoun, 1983). After 1989, the range of works on the
shopping gravity has been radically narrowed. Vyzkumny
ustav obchodu has been dissolved and the University
workplaces deal with retail and shopping gravity only
marginally. Some issues of the shopping gravity of the
new large-scale stores under the condition of the eco-
nomical transformation are examined by Hospodka
(2001). Outside the academic field, the issues of the
shopping gravity are often solved by consulting firms
who work for the large store chains entering the Czech
retail market (GfK and Incoma Praha).
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The issue of the shopping gravity is properly exam-
ined neither in the Polish literature. The few contribu-
tions to this issue include the work of Rembowska (2000),
who examines the perception of supermarkets and fast-
food shops by the inhabitants of the city of £.odz. Unfor-
tunately, the sample is not representative enough as she
does not work with a sufficient number of respondents,
and the results of her work can be taken only for refer-
ence. The information capability is much higher in analy-
ses performed by German authors Brandenburg (1985),
Jirgens (1994) or Kulke (1994), who analyze and dis-
cuss economical and geographical parameters of re-
gional services availability on the examples of some
large-scale shopping centers.

3. TERNO OLOMOUC HYPERMARKET - MODEL
STORE

Hypermarket Terno in Olomouc was opened in 1997.
It was one of the first hypermarkets in the Czech Re-
public and the first ever in Olomouc. The total floor
space is 2,700 m?. The Terno hypermarket offers more
than 10,000 items of goods, especially food products. As
by the range of products, the store can be ranked among
supermarkets, although the share of the non-food prod-
ucts is higher than usual (chemist, stationary, sports
equipment, electrical appliances, textile, etc.). As by the
size of the floor space, the store belongs to so-called
small hypermarkets. Within the Terno hypermarkets
network, the Olomouc Terno hypermarket is one of fore
Terno sales outlets in the Czech Republic'. The store is
owned by the Jednota Olomouc cooperative.

Terno Olomouc is, together with other non-compet-
ing stores (e.g. OBI hobby market), situated in the area
near the highway to Prost¢jov and Brno in the south-
west suburb called Horni Lan. Thanks to its location,
this area is very attractive for store operations®>. The
existing Brno highway and the construction of the by-
pass road around Olomouc allow the hypermarket to
increase its outer shopping gravity. In the spatial struc-
ture of the purchasing power at the city level, the nearby
housing estates Netfedin, Nova Ulice, Povel and Nové
Sady constitute a relatively substantial capacity of buy-
ers (20,000 inhabitants). The inhabitants of the more
remote neighborhoods of Olomouc can use the city
public transport (streetcars). The remotest suburbs of
Olomouc are about 8 kilometers from Terno.

Besides Terno, the large-scale stores network is con-
stituted by a large Globus hypermarket located at the
west suburb near the highway to Mohelnice and Prague
(15,000 m?) and a small Kaufland hypermarket (3500 m?)
inside the city. Other large-scale stores (Billa or Albert
supermarkets) meet the demand of local area and cre-

! The other Terno hypermarkets are in Ceské Budéjovice, Hradec Kralové and Zlin
2 This is supported by the fact that the Horni Lan suburb was chosen by Carrefour and Tesco store chains for operations of their stores in the city
of Olomouc. At present, both store chains finish their expansion into the Czech Republic. Carrefour has already set up a large hypermarket

within the Hana Shopping Center in September 2002.
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ate the basic retail sales outlet of so-called urban district
amenities.

3.1. Consumer Survey

The shopping gravity survey at the Terno hypermar-
ket was carried out in September and November 2000,
i.e. at the time, when only the second hypermarket
(Globus) was set up in the area of the city of Olomouc.
At the time of this survey, there were no relevant selling
areas in the neighboring localities of Prostéjov and
Prerov®. As for the possible competitive environment,
the agents seriously influencing the shopping gravity
field conditions were considerably eliminated. There-
fore, this survey is a model sample of the buying behavior
of the city inhabitants and its background under the
following business conditions:

1. the buyers’ will to buy under the new conditions of
large-area stores is only initially tested,

2. the hypermarket position within the information
array of consumers is dominant considering the range
of products, goods prices, level of provide services, etc.

The consumer survey was scheduled on several days
in September and November 2000, so that the obtained
information properly reflects the gravity relationships
of Terno hypermarket in time, without elimination of
coincidences. In total, 560 respondents have been in-
quired both in the morning and in the afternoon. For
the structural and spatial analyses, only those question-
naires were taken into account, where the respondents
stated that they are regular Terno hypermarket buyers.
The final number of them was 522. The respondents
were selected under the general rules for sociological
and marketing surveys, i.e. appropriate representation
of respondents as by their basal demographical fea-
tures, as gender, age, etc.

3.1.1. Spatial — Structural Analysis, Selected Aspects

In the examined sample of the Terno hypermarket
buyers, the buyers from Olomouc prevailed within the
whole period of the survey. In average, this prevalence
equaled about two thirds of Olomouc buyers to one
third of extra Olomouc buyers (64,1 % to 35,9 %). The
survey results also suggest that higher number of
Olomouc buyers was observed on weekends (Saturdays,
Sundays), while in workdays, the extra-Olomouc buyers
prevailed.

According to the answers on the question about the
way of travel, which is an important feature of the
buying behavior of the buyers, it was apparent that
about two thirds of the hypermarket Terno buyers used
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a car for their shopping. Considering the short distance
from the Olomouc Nova Ulice and Nefedin housing
estates, about one fifth of the buyers come to Terno on
foot, and only one tenth of buyers use public transport.
The car is used much more by productive-age buyers
than by seniors. The share of motorized buyers in the
age category 40-49 years is nearly 80 %, while in the
category of people older than 60 years of age, the share
of motorized buyers is less than 40 %.

Another feature characterizing the buying behavior
of population is the shopping frequency. Considering
the above information, it is obvious that this is a func-
tion of the sales outlet size and the range of goods. In
Terno hypermarket, the shopping frequency is mostly
once aweek (33,6 % of respondents). About one fifth of
respondents stated that they do their shopping several
times a week (18,9 %). The frequency of the above two
groups (making more than 50 % of all buyers) is deter-
mining for the hypermarket general buyer orientation.
About one fifth of buyers do their shopping several
times a month (21,1 %). In the examined sample of
population, the main reasons for shopping are: lower
prices of goods, wider range of products and suitable
location of the store, in this order.

Another question in the questionnaire asked about
the average sum of money spent at one shopping. It is
interesting that there was no substantial difference be-
tween weekdays and weekends, when the buying
behavior should have different model. As for the sum of
money spent, all weekdays were nearly equal. However,
the age categories and socio-professional groups be-
haved differently, which reflects their unlike economi-
cal activities and various level of motorization inside
these social groups. The sum of money spent in the age
categories 20-29 and 50-59 correspond with the aver-
age, while the category of productive age 30-39 and 40—
49 showed above-average expenditures of (+ 25 %) and
(+ 12 %), respectively. The age group of people over 60
is markedly below average (— 30 %). Considering the
professional categorization, the highest sums spent on
shopping were declared by people from the
“businessperson” category (+ 30 %). Another differen-
tiation feature is the size of the family, according to that
the sums spent on shopping rise proportionally to the
number of family members (see Tab. 1).

Tab.1: Buyers in Terno Olomouc hypermarket — average sum
of expenditures according to the site of the family (average

value = 1)

Number of members in the famil Average sum of money spent on shopping
1 048

2 0,86
3 0,99
4 1,23
5 and more 1,50

3 A large Tesco hypermarket was set up in Prostéjov (20 kilometers from Olomouc) only in 2001. The small Kaufland hypermarket in Prostéjov
(1999) has no influence on the Olomouc retail market, considering its size and offer. The existing large-scale stores in Pferov (20 kilometers)

have minimum influence on the shopping gravity in Olomouc.
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Whereas it is always possible to suppose some socio-
demographical regularity in the buying behavior, in the
case of Terno Olomouc hypermarket no dependency
was proved between the sum spent on shopping and the
level of education of the respondents, or between the
shopping frequency and the education of buyers (Hos-
podka, 2001). This may be explained by narrow speciali-
zation of the hypermarkets on the articles of daily use
(especially food) in comparison with other hypermar-
kets?, which influences the buying behavior and level
out the shopping population in some of their features.

The operational range of the Terno Olomouc hyper-
market is remarkably influenced by its location, which
determines the shift of the gravity field to the west from
Olomouc. At the time of the survey, the gravity field
contained a number of villages between Olomouc and
Prosté&jov. The shopping gravity was also substantially
influenced by buyers who travel to the hypermarket
from other Olomouc neighborhoods. As finally ap-
peared, the maximum extent of the gravity field can be
defined as an area in maximum twenty-kilometer dis-
tance from the hypermarket, i.e. at the borders of the
operation of retail network of neighboring cities of
Prostéjov and Prerov. At the time of the survey, Terno
hypermarket substantially limited their outer shopping
gravity.

Table 2 shows very close contacts between the Terno
hypermarket and its nearest surroundings, as nearly
80 % of all respondents live in the distance less than 12
kilometers from the hypermarket. This inner shopping
gravity is realized from the nearest suburbs (Nova Ulice,
Netedin). Considering the spatial relationship of the
hypermarket and the remotest suburbs at the north and
east periphery of the city of Olomouc (Chomoutov,
Holice — 8 kilometers), then only a small part of the
shopping gravity belongs to the Olomouc background.

Tab. 2: Buyers in Terno Olomouc hypermarket according to the place
of residence
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Fig. 1: Buyers in Terno Olomouc hypermarket as by the way of trans-
port (N = 522)

use of cars for shopping is relevant for respondents who
are more than 4 kilometers away. For shorter distances
(up to 1 kilometer), the buyers mostly walked. Their
number is substantially increased by buyers in the age
category 60+, who have also higher frequency of shop-
ping. In the other, productive age categories, the rising
distance of their place of residence from the hypermar-
ket results in a decrease of shopping frequency (see Fig.
2). The buyers use cars as the major mean of travel to
minimize the shopping frequency. From the distance of
12 kilometers, there is a remarkable decrease of regular
frequency “at least once a week” and the share of less
regular frequency “several times a month” or “at least
once a month” is getting higher.

The distance influences the shopping frequency as
well as the total sum of family expenditures. Generally,
it may be said that the longer distance is between the
buyer’s place of residence and the hypermarket, the
higher are the shopping expenditures. This is proved in
Tab. 3, where the data are converted according to the
average expenditures.

Tab. 3: Buyers in Terno Olomouc hypermarket — the average sum
spent on shopping according to the distance of the place of
residence from the hypermarket (average value = 1).

Fig. 1 evaluates the relationship between the dis-
tance and the way of transport of respondents to the
hypermarket. It is obvious that, due to the large housing
estates in close proximity and thanks to good availability
of the place by the means of the public transport, the

Distance (in km) Number of Share (in %) X (in %) - - -
respondents Distance (in km) Average sum of money spent on shopping

up to | 146 27.9 27.9 up to 1 0,62

1,1 -2 54 10,3 38,2 1.1-2 0.87
2,1-4 97 18,6 56,8 : ’

4,1-8 78 15,0 71,8 21-4 0,93

81-12 40 7.7 79,5 41-8 1.21

12,1-16 49 9.4 88,9 8,1-12 1,37

16,1 — 24 35 6,7 95,6 12,1 -16 1,37

more than 24 23 4,4 100,0 16,1 — 24 1,40

more than 24 1,47

4. CONCLUSION

The issue of the shopping gravity of large-scale sales
outlets is an important instrument for learning the buy-

¢ Hypermarket is a large-scale store with the majority of non-food products.
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Fig. 2: Buyers in Terno Olomouc hypermarket as by the frequency of
shopping (N = 522)

ing behavior of the consumer population. It includes
a range of economical and geographical phenomena
with apparent sociological and psychological context.

As for the space-structural relationship, the shop-
ping gravity survey results proved that, in this type of
store, there is a dependency between the floor space
(range of products) of the store and the extent of the
gravity field. The majority of the shopping gravity falls
into the inner shopping gravity area, while the Terno
outer shopping gravity has only a small space. This is
caused by relatively narrow range of products in compe-
tition with the existing large-scale stores within and
around the city of Olomouc.

The results also proved that the buyers’ resulting
buying behavior has its real structured socio-geographi-
cal dimensions. For example, the higher distance from
the hypermarket results in lower shopping frequency
and higher share of mobile buyers, and the family ex-
penditures increase according to the higher distance of
the buyer’ place of residence from the hypermarket.

SUMMARY

The Czech Republic retail environment has under-
gone some substantial changes in the last couple of
years, which is reflected in the buying behavior. These
changes are brought by the large-scale shopping for-
mats introduced by the international companies, which
established about 130 hypermarkets in the Czech Re-
public within the period 1996-2001. Hypermarkets are
located especially at city peripheries, using the advan-
tage of the trunk roads proximity and sufficient space
for further development. Large hypermarkets at the
periphery of large cities often integrate in regional shop-
ping centers. Besides the shopping purposes, these
centers also function as integrated free-time centers
(catering, entertainment, gastronomy, etc.). The effects
of service parameters of the shopping centers increase
by higher mobility of population.
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The article deals with the issue of the present condi-
tion of the shopping gravity of the large-scale stores in
the Czech Republic. Using selected aspects, it creates
a model that documents the gravity conditions of the
Terno Olomouc hypermarket. The shopping gravity sur-
vey at the Terno hypermarket was carried out in Sep-
tember and November 2000, i.e. at the time, when only
the second hypermarket (Globus) was set up in the area
of the city of Olomouc. At the time of this survey, there
were no relevant selling areas in the neighboring locali-
ties of Prostéjov and Prerov. As for the possible com-
petitive environment, the agents seriously influencing
the shopping gravity field conditions were considerably
eliminated. Therefore, this survey is a model sample of
the buying behavior of the city inhabitants and its back-
ground under the following business conditions:

1. the buyers’ will to buy under the new conditions of
large-area stores is only initially tested,

2. the hypermarket position within the information ar-
ray of consumers is dominant considering the range
of products, goods princes, level of provide services,
etc.

As for the space-structural relationship, the shop-
ping gravity survey results proved that, in this type of
store, there is a dependency between the floor space
(range of products) of the store and the extent of the
gravity field. The majority of the shopping gravity falls
into the inner shopping gravity area, while the Terno
outer shopping gravity has only a small space. This is
caused by relatively narrow range of products in compe-
tition with the existing large-scale stores within and
around the city of Olomouc.

The results also proved that the buyers’ resulting
buying behavior has its real structured socio-geographi-
cal dimensions. For example, the higher distance from
the hypermarket results in lower shopping frequency
and higher share of mobile buyers, and the family ex-
penditures increase according to the higher distance of
the buyer’ place of residence from the hypermarket.

SOUHRN

NAKUPNI SPAD DO VELKOPLOSNYCH

OBCHODNICH ZARIZENI — PRIKLAD

HYPERMARKETU TERNO OLOMOUC
(PRISPEVEK KE STUDIU PROBLEMATIKY)

Posledni roky jsou v maloobchodnim prostiedi Ceské
republiky obdobim zasadnim zmén, které se mimo jiné
promitaji do oblasti ndkupniho chovani. Jejich nositelem
jsou piedevsim velkoploSné obchodni forméty zahranic-
nich firem, které za poslednich nékolik let (1996-2001)
zprovoznily v CR zhruba 130 hypermarket. Hyper-
markety jsou lokalizovany predevsim na méstské peri-
férii, kde vyuzivaji blizkosti dilezitych dopravnich os
v uzemi a dostatek plochy pro sviij rozvoj. Velké hyper-
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markety na okraji velkych mést se nejcastéji integruji do
regiondlnich nakupnich center. Kromé obchodni funkce
plni tato centra také funkci zafizeni pro komplexni vyuziti
volného casu (stravovaci sluzby, zabava, gastronomie
ad.). U¢inky obsluznych parametrii nakupnich center se
pti vysokém stupné mobility obyvatel jesté znasobuji.

Prispévek se zabyva problematikou soucasnych pod-
minek nakupniho spadu do velkoplo$nych obchodnich
zafizeni v Ceské republice. Modelové na vybranych
aspektech dokumentuje spadové poméry do hyper-
marketu Terno Olomouc. Vyzkum nédkupniho spadu
pfed hypermarketem Terno probihal v mésicich zari
a listopad roku 2000, tj. v dobé€, kdy se v Olomouci
oteviral pro vefejnost teprve druhy hypermarket na
uzemi mésta (Globus). Rovnéz v sousednich lokalitach
Prostéjov a Pferov nebyly v dobé vyzkumu aktivni rele-
vantni prodejni plochy. Z hlediska mozného konku-
ren¢niho prostredi tak byly do zna¢né miry eliminovany
prvky, které podstatnym zpdsobem zasahuji do spado-
vych pomért ve mésté. Jde tedy o modelovou ukazku
nakupniho chovani obyvatel mésta a jeho zazemi v ob-
chodnim prosttedi, které:

1. teprve testuje ochotu zdkaznikii nakupovat v novych
podminkach velkoplo$nych formatdg,

2. pozice velkoprodejny v informa¢nim poli konzu-
mentd je dominantni s ohledem na sortiment, ceny
zbozi, uroven poskytovanych sluzeb atd.

Z hlediska prostorové-strukturnich vztahi vysledky
Setfeni nakupniho spadu prokazaly, Ze existuje u tohoto
typu velkoprodejny zavislost mezi velikosti jeji prodejni
plochy (sortimentni nabidkou) a velikosti spadového
uzemi. VétSina nakupniho spadu je realizovana v hra-
nicich vnitfniho ndkupniho spadu, zatimco vnéjsimu
nakupnimu spadu se u Terna otevird pouze mensi pro-
stor. Je to zplisobeno predevsim pomérné uzkou sorti-
mentni profilaci hypermarketu v konkurenci existujicich
velkoprodejen na tizemi mésta a okoli. Vysledky déle
prokazaly, ze vysledné nakupni chovani zakaznikd ma
své realné strukturované socidlné-geografické dimenze.
S rostouci vzdalenosti tak napf. klesa frekvence nakupd,
zatimco se zvySuje procento mobilnich zdkaznikd, nebo
se zvySuji vydaje domacnosti s rostouci vzdalenosti mista
bydlisté zakaznika od hypermarketu.
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