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Predmetistrazivanjarada je trziSno natjecanje izmedu trgovackih centara u naselju Zadru. Osnovuistrazivanja
Cine prostorni podatci prikupljeni razli¢itim metodama i tehnikama, analizirani primjenom alata geografsko-
informacijskog sustava (GIS) uz uvazavanje specifi¢nih trzisnih zakona. Prema kategorizaciji trgovackih centara,
definirano je Sire trzisno podrudje unutar kojeg je analizirano trzi$no natjecanje izmedu trgovackih centara.
Izvodenjem demografskog rastera definirana je gustoéa potencijalnih kupaca unutar Sirega trziSnog podrudja.
Analiza natjecanja ukljucivala je odredivanje trzi$nih zona trgovackih centara, pojavu potencijalnoga trzisnog
kanibalizma te definiranje dominantnog centra prema varijabli vjerojatnosti odabira. TrzisSne zone odredene su
na temelju atributa vremena voznje (min). Metodama terenskog istrazivanja, izraCunom nelinearne udaljenosti
te analizom gustoCe trgovackih centara zakljuceno je da se izmedu centara javlja trzi$ni kanibalizam. U svrhu
predvidanja trzisne dominacije, primjenom Huffova modela, izracunate su srednje vrijednosti odabira centara
unutar zona preklapanja i Sirega trziSnog podrudja. Rezultati Huffova modela potvrduju trzisnu stvarnost,
odnosno da veéi broj kupaca unutar zona preklapanja i Sirega trzi$nog podrucja odabire atraktivniji trgovacki
centar. Preklapanjem demografskog rastera i Huffova modela kvantificirana je razlika u broju ljudi koji posjecuju
atraktivniji trgovacki centar.

Kljuéne rijeci: Huffov model, trzi$ni kanibalizam, trzi$ne zone, indeks atraktivnosti

The object of the research is market competition between the shopping centres in the settlement of Zadar.
The research is based on the spatial data collected by using various methods and techniques, which were
analysed by applying the tools of geographic information system (GIS) with respect to specific laws of market
economy. A categorization of shopping centres was made in order to define a broad trade area where the
competition between the centres was analysed. A demographic raster was used to define the density of potential
consumers within a broad market area. The competition analysis included the determination of the centres’
market zones, the occurrence of potential market cannibalism and the definition of the dominant shopping
centre according to a variable of choice probability. The market zones were determined based on the attribute of
duration of drive (min). On-site research, calculation of non-linear distance and the analysis of shopping centres’
density, led to a conclusion that market cannibalism occurs between the centres. For the purpose of predicting
market dominance, Huff model was used to calculate average values of preference of centres within the zones of
overlapping and the broad trade area. The results of Huff model confirm the market reality that a larger number
of consumers within the zones of overlapping and the broad trade area prefer a more attractive shopping centre.
The difference in number of people that visit a more attractive shopping centre was quantified by overlapping
the demographic raster and the Huff model.

Keywords: Huff model, market cannibalism, market zones, attraction index

41



L. Marié, A. Siljeg

Uvod

Trgovina je nekoliko posljednjih desetljeca
dozivjela snazan zamah u razvoju, ocitovan u
poveéanju broja zaposlenih, povrsini prodajnog
prostora te prometu robe (KEENAN, 2005.;
BUrRNETT, 2008.; KOTLER, ARMSTRONG, 2010.;
GRrEY, 2014.). Trgovina je vise od gospodarske
djelatnosti i nije isklju¢ivo predmet proucavanja
ekonomske struke (GriMsHAW 2000.; BARAY,
CLIQUET, 2007.; CaNNON, 2007.; HUNGARI,
2009.). Trgovina se odvija na trzistu koje se
definira kao skup svih stvarnih i potencijalnih
kupaca nekoga proizvoda ili usluge (KOTLER,
2002.). Ono kao kompleksna pojava ukljucuje
interakciju ljudi i institucija unutar ograni¢enoga
prostorno-vremenskog okvira (KOTLER,
ARMSTRONG, 2010.). Razumijevanje trziSne
stvarnosti usmjereno je prema proucavanju
prostornog odnosa kupaca i trgovine. Na temelju
mjerljivih i preciznih informacija o strukturi
i obiljezjima trzista donose se odgovarajuce
marketinske odluke (GIS for Customer and
Market Analytics, 2007.).

Razvoj GIS-a omogudio je snaznije ukljucivanje
geografa u poslovne i trziSne analize (business
and trade analysis) (GrRimsHAW, 2000.; KEENAN,
2005.; Pick, 2008.). U literaturi se uglavnom
analiziraju moguénosti primjene GIS-a unutar
maloprodajne industrije (VAN Eck, DE Jong,
1999.; BADEA 1 DR., 2008.; MisHra, 2009.).
Analize trziSnog natjecanja i prostorne distribucije
trgovina spadaju u najcesée koriStene analize
unutar znanstvene discipline geomarketinga
(Van Eck, DE Jong, 1999.; Dramowicz, 2005.;
SUAREZ-VEGA 1 DR., 2011.; ROI1G-TIERNO I DR.,
2013.). Geomarketing se moze definirati kao
znanstvena disciplina Ciji je objekt proucavanja
trziSte i njegove dinamic¢ne sastavnice, a temelji
se na integraciji informacijsko-komunikacijskih
tehnologija, marketinskih strategija i znanja te
geografskog poimanja prostora (SI. 1.).

Trzi$no natjecanje analizirano je na primjeru
trgovackih centara jer se manje trgovine pri
donosenju odluka uglavnom oslanjaju na iskustvo
strucnih osoba. Veliki centri odluke donose na
temelju visekriterijskih analiza (CHENG 1 DR.,
2005.; ZOLFANI 1 DR., 2013.), a njih je mogude
jedino sustavno modelirati (Sapraj, 2013.).

Prostorni obuhvat istrazivanja je naselje Zadar
koje je prema sluzbenom Popisu stanovnistva,
kucanstava i stanova 2011. godine imalo 71 471
stanovnika. Razina obrade, analize i vizualizacije
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Introduction

Over the last several decades there has been a
significant development of trade, which is reflected
in the increase of the number of the employed, sales
area and traffic of goods (KEENAN, 2005; BURNETT,
2008; KOoTLER, ARMSTRONG, 2010; GREY, 2014).
Trade is much more than just an economic activity
and is therefore not an exclusive object of interest of
economy (GRIMSHAW 2000; BARAY, CLIQUET, 2007;
CANNON, 2007; HUNGART, 2009). Trade takes place
on the market which is defined as an aggregate
of all the real and the potential consumers of a
product or a service (KOTLER, 2002). As a complex
phenomenon, it includes an interaction of people
and institutions within a limited spatial-temporal
frame (KOTLER, ARMSTRONG, 2010). Understanding
market reality was directed towards researching
spatial relations between consumers and shops.
Based on measurable and precise information about
structure and features of the market, corresponding
marketing decisions are made (GIS for Customer
and Market Analytics, 2007).

The development of GIS technology has enabled
a more prominent inclusion of geographers into
business and trade analysis (GrimMsHAW, 2000;
KEeENAN, 20035; P1ck, 2008). The application of GIS
within the retail industry is what is mostly analysed
in the available literature (VAN Eck, DE JoNG, 1999;
BADEA ET AL., 2008; MisHRA, 2009). The analyses
of market competition and spatial distribution
of shops are the most commonly used analyses
within the scientific discipline of geomarketing
(Van Eck, DE Jong, 1999; Dramowicz, 2005;
SUAREZ-VEGA, ET AL., 2011; Ro1G-TIERNO ET AL.,
2013). Geomarketing can be defined as a scientific
discipline whose object of research is the market
and its dynamic components, and is based on
an integration of informational-communication
technologies, marketing strategies and geographic
understanding of space (Fig. 1).

Market competition was analysed through the
example of shopping centres, since smaller shops
tend to rely on the experience of experts when
making decisions. On the other hand, in order to
reach decisions, shopping centres use multi-criteria
analyses (CHENG ET AL., 2005; ZOLFANI ET AL.,
2013) that can be modelled only systematically
(Saraj, 2013).

The research area is the settlement of Zadar,
a city with 71,471 inhabitants according to the
official census of population, households and
residences. The level of data processing, analysis
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Slika 1. Sastavnice geomarketinga
Figure 1 Components of geomarketing

podataka statisticki  krug.! Osnovni cilj
istrazivanja je primjenom GIS-a predstaviti
suvremen nacin analize trziSnog natjecanja.
Sekundarni ciljevi ovoga istrazivanja su sljedeci:

je

1. Kreirati trziSne zone ili podrudja utjecaja
trgovackih centara na temelju definiranih
varijabli;

2. Izradunom gustoe trgovackih  centara,
terenskim  istrazivanjem te definiranjem
nelinearne udaljenosti utvrditi javlja li se
trzi$ni kanibalizam izmedu centara;

3. Generirati indeks atraktivnosti  centara
te primjenom Huffova modela analizirati
vjerojatnost odabira centara unutar trzi$nih
zona i zona preklapanja;

4. Na temelju izvedenih podataka utvrditi

dominantan trgovacki centar.

! Statisticki krug je najmanja korisniku dostupna statisticka
prostorna jedinica. Statisticki krugovi su nastali 1959.
godine, a revidirani su dijeljenjem pri svakom dosadasnjem
popisu stanovniStva. Predstavljaju stalnu mrezu prostornih
jedinica, koja pokriva cjelokupno kopneno podrudje
Republike Hrvatske. Naselje Zadar sastoji se od 41
statistickog kruga.
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MARKETING

and visualization is a statistical circle.! The main
objective of the research is to present a modern
way to analyse market competition by using
GIS. Secondary objectives of the research are the
following:

1. To create market zones or areas of influence of
centres based on defined variables;

. To determine whether market cannibalism
appears between the centres by using calculation
of shopping centres density, field work and the
definition of non-linear distance;

3. To generate an index of attractiveness of shopping
centres and to use the Huff model to analyse the
probability of choosing a centre’s within market
zones and overlapping zones, and

To determine the dominant shopping centre
based on the data processed.

1A statistical circle is the smallest statistical spatial unit
available to a user. Statistical circles were formed in 1959 and
were revised by division in each of the following censuses.
They represent a permanent network of spatial units that
covers the whole land territory of the Republic of Croatia.
The settlement of Zadar consists of 41 statistical circles.
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Metodologija istrazivanja

Metodologija znanstvenog rada temelji se
na primjeni opéih znanstveno-istrazivackih i
specificnih GIS metoda koje ukljucuju: proces
vektorizacije i interpolacije, statisticke metode te
kartografsku vizualizaciju. Na temelju proucene
literature, u primarnoj fazi procesa modeliranja
izraden je konceptualni model istrazivanja iz
kojeg su slijedila logicka i matematicka faza
(S1LJEG, 2013.). Logicka faza odnosi se na odabir
najprimjerenijih metoda s obzirom na obiljezja
ulaznih podataka i definirane ciljeve istrazivanja.
Matematicka faza ukljucuje upotrebu funkcija
i formula te, ako je potrebno, izmjenu za
potrebe istrazivanja (S1LjEG, 2013.). Ona se u
radu ocituje u primjeni Huffova modela, mjeri
gustoée trgovackih centara te izraCunu indeksa
atraktivnosti. Proces istrazivanja izveden je kroz
Cetiri faze.

Prikupljanje podataka

Putem sluzbenog dopisa uspostavljen je
kontakt s upravama trgovackih centara Supernova
i City Galleria koje su osigurale dio podataka
potrebnih za generiranje indeksa atraktivnosti.
Uprava trgovackog centra City Gallerie osigurala
je tlocrte svih razina centra koji su posluzili
u procjeni nedostavljenih parametara (broj i
povrsina aktivnih prodavaonica).

Za potrebe izvodenja indeksa atraktivnosti
te utvrdivanja pojave trziSnog kanibalizma
provedeno je terensko istrazivanje u razdoblju
od 10. do 13. srpnja 2015. Fotografirane su
infrastrukturne razlike izmedu centara te odraz
pojave trzisnog kanibalizma na centar City
Galleria. Na temelju dostupnih tlocrta izvrseno
je terensko kartiranje centra. Njime su utvrdeni
tocan broj aktivnih prodavaonica kao i povr§ina
svake zatvorene prodavaonice. Dobiveni podatak
je oduzet od ukupne povrsine prodajnog prostora
namijenjenog za iznajmljivanje koji je dostavljen
od uprave centra, ¢ime je generiran podatak o
povrsini aktivnih prodajnih prostora.

Za potrebe izvodenja modela trzisnih zona
na temelju varijable vremena voznje (drive
time) sa stranica Geofabrika (URL 1) preuzeti
su detaljni podatci o cestovnoj mrezi unutar
naselja Zadra i Sirega trziSnog podruc¢ja. Pomocu
alata integriranih unutar ArcGIS for Desktop
softverskog paketa izvrSena je topoloska
korekcija podataka na temelju odgovarajucih

44

Geoadria 22/1 (2017) 41-64

Research methodology

The methodology in this scientific paper is based
on the application of general scientific research
methods and specific GIS methods that include
the process of vectorization and interpolation,
statistical methods and cartographic visualization.
Based on the researched literature, a conceptual
model of research was made in the initial phase of
the modelling process, followed by a logical and a
mathematical phase (S1LjEG, 2013). Logical phase
refers to the selection of the most suitable methods
with respect to features of input data and defined
research objectives. Mathematical phase includes the
usage of functions and formulas and, if necessary, a
change for the purpose of research (SiLjEG, 2013).
In the paper it is reflected in the application of the
Huff model, the measurement of shopping centres
density and the calculation of the attractiveness
index. The research was conducted in four phases.

Collecting data

A contact with managements of the shopping
centres “Supernova” and “City Galleria” has been
made through an official letter, and they have
provided a part of data needed for generating the
attractiveness index. The management of “City
Galleria” has provided layouts of all the levels of
the centre that have been used in the assessment
of the undelivered parameters (number and area of
the active stores).

For the purposes of deriving the attractiveness
index and determining the occurrence of market
cannibalism, a field research was made in the period
from 10 July to 13 July, 2015. Infrastructural
differences among the centres were photographed,
as well as the impact of market cannibalism on
“City Galleria”. Based on the available layouts,
field mapping of the centre was executed in order
to determine the exact number of active shops, as
well as the area of each closed shop. The acquired
data was subtracted from the total retail area
designated for rent that was provided by the centre’s
management, which resulted in generating the data
about the area of the active shops.

For the purpose of creating a model of market
zones based on the variable of drive time, a detailed
set of data about road network within Zadar
and the broad trade area was downloaded from
the Geofabrik website (URL 1). With the help of
tools integrated into the software package ArcGis
for Desktop, a topological correction of data was
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pravila kako bi Dijkstra algoritam generirao
vjerne modele trzi$nih zona.

Geodetska tvrtka Teodolit d.o.0. je za potrebe
izvodenja demografskog rastera, odnosno modela
gustoce potencijalnih kupaca, osigurala podatke
o urbanoj infrastrukturi za 2015. godinu na
podrudju Zadarske zupanije. Za potrebe izvodenja
trziSnih zona te Huffova modela, na temelju
DOF? predloska (URL 2) vektorizirane su lokacije
trgovackih centara u naselju Zadru.

Organiziranje baze podataka

Prikupljeni podatci  organizirani su u
jedinstvenu prostorno-orijentiranu bazu podataka
te su potom na temelju jedinstvene Sifre povezani
s novokreiranom bazom unutar ArcCataloga.
Tako ArcGIS podrzava mnoge formate spremanja
podataka, odabran je file geodatabase zbog
strukturne i izvedbene prednosti u upravljanju
nad ostalim formatima.

Analiza i interpretacija

Preklapanjem sloja statistickih krugova sa
zonom utjecaja definiranom na temelju metode
linearne udaljenosti u iznosu od 9 km, koja
je odredena prema kategorizaciji trgovackih
centara, utvrdeno je Sire trzisno podrudje. Slijedeci
kategorizaciju OSM-a (OpenStreetMap), svakom
tipu prometnice pridodana je brzina kretanja
vozila. Koristeéi ekstenziju Network Analyst,
to¢nije alat New Service Area izradeni su modeli
trzisnih zona trgovackih centara na temelju
definiranih parametara.

Slijede¢i pristup N. T. Donthua i R. T.
Rusta (1989.), E. M. Jansenbergera i P. Staufer-
Steinnochera, (2004.), N. Roig-Tiernoa i dr
(2013.), primjenom alata Kernel density (KDE?)
generiran je model gustoce potencijalnih kupaca
(demografski raster) za uze i Sire trziSno podrudije.
Metoda Kernel odnosi se na fokus metodu
analize susjedstva kod kontinuiranih podataka
prikazanih rasterom. Glavna pretpostavka te
metode je da uzorak ima odredenu gustoéu na
bilo kojoj lokaciji unutar uzorka, a ne samo
tamo gdje se pojava nalazi (PAHERNIK, 2013.). Na
temelju podataka o ukupnoj dostupnoj povrsini

2 Digitalni ortofoto
3 Kernel Density Estimation (procjena Kernel gustoée)
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made based on the appropriate rules, so that the
Dijkstra algorithm could create faithful models of
the market zones.

For the purpose of creating a demographic
raster and a model of density of potential buyers, a
geodetic survey company Teodolit d.o.o. provided
data about urban infrastructure in Zadar County
for the year 2015. In order to determine market
zones and Huff model, locations of shopping
centres were vectorized on the basis of a DOF?
template (URL 2).

Organizing the database

The acquired data were organized into a single
space-oriented database, and were connected to
the newly created database within the ArcCatalog
through a unique code. Although ArcGIS supports
many formats for saving data, file geodatabase
format was selected due to its structural and
implemental advantages over other formats when
it comes to managing data.

Analysis and interpretation

A broad trade area was determined by
overlapping the layer of statistical circles with the
zone of influence defined by a method of linear
distance of 9 km, which was set according to the
categorization of shopping centres. Following the
OSM (OpenStreetMap) categorization, vehicle
speed was assigned to each road type. By using the
extension Network Analyst, and its tool New Service
Area, models of the shopping centres’ market zones
were made based on defined parameters.

Following the approach of N. T. Donthu and
R. T. Rust (1989), E. M. Jansenberger and P.
Staufer-Steinnocher, (2004) N. Roig-Tierno et al.
(2013), a model of density of potential consumers
(demographic raster) for both narrow and broad
trade area was generated by using a Kernel Density
(KDE®) tool. Kernel method is a focal method
of neighborhood analysis of continuous data
displayed with a raster. The main assumption of
this method is that a sample has a specific density
in each location within it, regardless of where the
phenomenon is located (PAHERNIK, 2013). Based on
the data on the total available area for rent within

2 Digital Ortophoto
3 Kernel Density Estimation
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za iznajmljivanje unutar trgovackih centara,
izraCunata je mjera gustole za Sire 1 uze trziSno
podrudje, $to moze upucivati na potencijalnu
zasicenost trziSta ponudom trgovackih centara.

Alatom  Market Analysis Toolset (URL
3) izvedeni su Huffovi modeli vjerojatnosti
odabira trgovine na razini geoobjekata urbane
infrastrukture. Analiza je provedena na temelju
varijable nelinearne udaljenosti. Pri generiranju
modela usporedene su tri  deterministicke
metode interpolacije: inverzna udaljenost (IDW),
prirodni susjed (NN) i triangulacijska nepravilna
mreza (TIN). Huffov model nadograden je
upotrebom viSe parametara atraktivnosti koji su
detaljnije navedeni u radu, ¢ime je kreiran indeks
atraktivnosti za svaki centar. Alatom Intersect
odredene su zone preklapanja dobivene na
temelju parametra vremena voznje. Preklapanjem
Huffova modela s modelima trzi$nih zona i zona
preklapanja utvrdena je srednja vrijednost odabira
za svaki centar. U konacnici je identificiran trzisno
dominantan centar te je kvantificirana razlika u
broju ljudi koji ga posjecuju.

Vizualizacija

Vizualizacija se definira kao ,srce geografske
prakse“ (CrAINE, ArTkeEN, 2005.), a vazan je
korak u procesu modeliranja jer primjenom
vizualnih oblika jasnije objasnjava varijabilnost
kompleksnih prikazanih prostornih pojava. U
svrhu interpretacije izlaznih rezultata izradene
su odgovarajuCe tematske karte. Radi lakseg
utvrdivanja prostorne varijabilnosti proucavane
pojave izmedu modela koristena je ista skala boja
te su postavljene jednake granice klasa.

Trgovacki centri naselja Zadra

Trgovacki centar definira se kao skupina
maloprodajnih i drugih specijaliziranih
komercijalnih  objekata koji nude zabavne,
kulturne i usluzne sadrzaje koji omoguéuju odmor
i socijalizaciju, privlaceéi kupca, a istodobno
mu Stedeéi vrijeme. Planirani su i razvijani kao
jedinstvena cjelina, s osiguranim velikim parkirnim
prostorom (JAKOVCIC, SPEVEC, 2004.; STANIC,
2009.). Usrpnju2015. godine u Zadru su poslovala
dva trgovacka centra: Supernova i Trgovacki
centar Relja (City Galleria). City Galleria je prvi
trgovacki centar izgraden u Zadru, smjesten u
Ulici Murvicka 1. Dovrsen je 2008. godine kada je
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shopping centres, a density for narrow and broad
trade area was calculated, which can indicate
the potential saturation of the market with the
shopping centres’ offer.

Market Analysis Toolset (URL 3) was used to
make Huff models of the store choice probability
on the level of features of the urban infrastructure.
The analysis was conducted based on the
variable of non-linear distance. In the process of
generating the model, three deterministic methods
of interpolation were compared: inverse distance
(IDW), natural neighbour (NN) and triangular
irregular network (TIN). The Huff model was
upgraded by additional attraction parameters
which are listed in the paper, and an attraction
index for each centre was derived. By using the
tool Intersect, overlapping zones were determined
based on the drive time parameter. Through
overlapping the Huff model with the models of
market zones and overlapping zones an average
value of choice for each centre was determined.
Finally, the dominant centre was identified and the
difference in number of visitors was quantified.

Visualization

Visualization is defined as “the heart of
geographic practice” (CRAINE, AITKEN, 2005)
and it represents an important step within the
process of modelling, because it uses visual
shapes in order to give clear explanations of the
variability of complex spatial phenomena. For the
purpose of interpreting the output results, a set of
thematic maps was made. In order to facilitate the
determining of spatial variability of the research
phenomena among the models, the same scale of
colours and the limits of classes were set.

Shopping centres in the settlement of Zadar

A shopping centre is defined as a group of retail
and other specialized commercial outlets with
various entertainment, culture and service offer
providing relaxation and socialization that attract
a consumer and, simultaneously, save his/her time.
Shopping centres are usually planned and developed
as unique complexes with available parking spaces
(Jaxovc¢ié, SPEVEC, 2004; Stanié, 2009). In July
of 2015, two shopping centres operated in Zadar
— Supernova and the Shopping centre Relja (City
Galleria). City Galleria is the first shopping centre
built in Zadar, located on the street Murvicka 1.
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Slika 2. Zatvorene prodavaonice u starom dijelu centra City Gallerie, srpanj 2015.
Izvor: terensko istrazivanje
Figure 2 Closed shops in the old part of the City Galleria, July 2015.

Source: field research

nadograden drugi dio centra naziva City Galleria
2, s dodatnim trgovackim i zabavnim sadrzajima
(Jakovc¢ié, REnpuLié, 2008.). Trgovacki centar
Supernova otvoren je 11. studenog 2010. Nalazi
se u blizini vaznoga cestovnog ¢vorista na rubu
grada u Ulici Akcije Maslenica 1. Njezin oblik i
smjestaj posljedica su velike slobodne povrsine
za izgradnju te dobre prometne povezanosti sa
zadarskim zaledem.

U Supernovi su prostori kompaktniji i vedi,
a time i atraktivniji za poznatije ,osovinske®
(Jakov¢ié, RenpuLié, 2008.) ili ,sidraske“
(anchor) trgovine koje privlace veéi broj kupaca.
Iako je, prije otvaranja centra Supernove centar
City Galleria imao u potpunosti iznajmljen
prostor, danas je veina trgovina u starom
dijelu centra zatvorena. Jedan od razloga je tip
gradnje, odnosno veli¢ina prodajnih prostora
za iznajmljivanje, koje u starom dijelu centra
nisu dovoljno velike za privlacenje ,,0sovinskih“
trgovina (SL. 2.).

Rezultati i rasprava
Odredivanje uZega i sirvega trzisnog podrucja

Trziste je, kao viSedimenzionalan koncept
dobavljaca, kupca i proizvoda, odnosno fizicko
mjesto okupljanja kupca i prodavaca (KOTLER,
2002.; BurnEeTT, 2008.; Kim, CaNiNa, 2010.), za
potrebe analize trziSnog natjecanja prepoznato
na razini uzeg (naselje Zadar) i Sireg podrudja.
Sire trzi$no podrudje odredeno je na temelju
kategorizacije centara prema autoru H. C.
Mautneru (1996.) (Tab. 1.). Na temelju parametra
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It was finished in 2008 when the second wing of
the centre called City Galleria 2 was built, with
additional stores and entertainment facilities
(Jakovci¢, RENDULIC, 2008). The shopping mall
Supernova was opened on 11 November, 2010. It is
located in the vicinity of an important road node at
the edge of the city on the street Akcije Maslenica
1. Tts shape and location are a result of a huge
available construction site and a good transport
communication with the hinterland of Zadar.

In the shopping centre Supernova the spaces are
more compact, bigger, and thus more attractive for
famous key tenants (JaAkov¢ré, RENpurié, 2008)
or anchorstores that attract larger numbers of
consumers. Although City Galleria has had all of
its spaces rented before the opening of Supernova,
most of the stores in the old part of the mall are
today closed. One of the reasons is their design,
i.e. size of retail spaces for rent, which are not big
enough to attract anchor stores (Fig. 2).

Results and discussion
Defining narrow and broad trade areas

The market, as a multi-dimensional concept
of supplier, consumer and product, i.e. a physical
location where consumers and vendors meet
(KoTLER, 2002; BUrNETT, 2008; Kim, CANINA,
2010), is analysed on the level of narrow (Zadar
settlement) and broad area regarding competition.
According to H. C. Mautner (1996), the broad trade
area was determined on the basis of categorization
of shopping centres (Tab. 1). Based on the
parameters of classification of gross area for lease
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Tablica 1. Kategorizacija trgovackih centara prema parametru GLA
Table 1 Categorization of shopping centers according to the GLA parameter

Tipovi trgovackih centara
Varijabla Types of shopping centers
Variable Susjedstva Zajednice Regionalni Nad-regionalni
Neighbourhood Community Regional Super-regional
GLA (m2) 3000-10000| 10000 -30000 30 000 -80 000| 80 000 - 150 000
e oyng 15-20 40 100 200 - 225
Number of stores
Stanovnistvo naselja
Population of settlement 2 500 -40000| 40 000 -150000| 150 000 - 300 000 > 30 0000
Udaljenost (km)
Distncs k) 2,25 45-9,0 12,0 18,0
Vrijeme putovanja (min)
Travelling time (min) 5-10 10-15 15-20 30-45

Izvor: MAUTNER, 1996.
Source: MAUTNER, 1996

klasifikacije bruto povrsine za iznajmljivanje
(GLA*), trgovacki centri Supernova (27 400 m?)
i City Galleria (20 546 m2) spadaju u tip centra
zajednice (Uprava trgovackog centra Supernova,
m2 Center management d.o.o., Uprava Trgovinski
centar — Zadar d.o.o.). U slucaju klasifikacije na
temelju parametra ukupne povrsine spadali bi u
kategoriju regionalnog centra.

Na temelju maksimalne vrijednosti varijable
udaljenosti (9 km) koja reprezentira gravitacijski
utjecaj trgovackog centra tipa zajednice te
preklapanjem statistickih krugova definirano je
Sire trziSno podrudje (Sl. 3.). Uze, primarno trzi$no
podrudje prepoznato na razini naselja Zadra,
broji 41 statisticki krug i 71 471 stanovnika. Sire
trzi$no podrudje (primarno + sekundarno) ukupno
broji 71 statisticki krug i 85 715 stanovnika.

Izrada demografskog rastera

Iz perspektive proizvodaca trziste ¢ine ljudi s
jasnim ili skrivenim Zeljama koje se ogledaju kroz
potraznju za odredenim proizvodom (BURNETT,
2008.). Potraznja se odnosi na koli¢inu proizvoda
ili usluga koje su potrosaci spremni kupiti po
odredenoj cijeni (RODRIGUE 1 DR., 2013.). U
GIS-u se naglasak stavlja na gustoéu kupaca
i njihovu kupovinu moé u odnosu na trzi$no
podrudje, odnosno gravitacijski utjecaj odredene
trgovine (Ro1G-TIERNO 1 DR., 2013). Proces izrade
demografskog rastera opisan je u metodologiji
istrazivanja. Izvedeni model (Sl. 4.) posluzio je pri
utvrdivanju dominantnoga trzisnog centra.

* Gross Leasable Area (bruto povrsina za iznajmljivanje)
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(GLA*) the shopping malls Supernova (27,400 sq
m) and City Galleria (20,546 sq m) can be classified
as communal centre type (Uprava trgovackog centra
Supernova, m2 Center management d.o.0., Uprava
Trgovinski centar — Zadar d.o.o.). If classified
based on the total area parameter, they would be
categorized as regional centres.

Based on the maximum value of distance variable
(9 kilometres) that represents the gravitational
influence of the community type shopping centre,
and through the overlapping of statistical circles,
the broad trade area was defined (Fig. 3). A narrow,
primary trade area recognized on the level of Zadar
settlement consists of 41 statistical circles and
71,471 inhabitants. Broad trade area (primary +
secondary) consists of a total of 71 statistical circles
and 85,715 inhabitants.

Creating the demographic raster

From the perspective of producers, a market
consists of people with clear or hidden wants that
manifest through a demand for a specific product
(BURNETT, 2008). The demand refers to the quantity
of products or services that the consumers are willing
to buy for a price (RODRIGUE ET AL., 2013). GIS puts
the emphasis on the density of consumers, as well as
on their purchasing power in relation to the trade
area, i.e. gravitational influence of a store (Roig-
TiERNO ET AL., 2013). The process of creating a
demographic raster was described in the chapter on
the research methodology. The final model (Fig. 4)
was used in determining the dominant trade centre.

4 Gross Leasable Area
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Slika 3. Definirano primarno i sekundarno trzisno podrudje natjecanja
Figure 3 Primary and secundary trade area of competition
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Slika 4. Gustoca stanovnistva Sireg trziSnog podrudja
Figure 4 Population density within broader market area
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Utvrdivangje triisnog kanibalizma

Trzisni kanibalizam je stvarna trzi$na prijetnja
svim proizvodima i trgovinama koji se nalaze na
zasi¢enom trzistu. Ne postoji velik broj znanstvenih
radova koji kvantificiraju tu prijetnju ili ispituju
mjere koje pomazu u njegovu opisivanju (LoMAX 1
DR., 1996.). U literaturi ne postoji opéeprihvaéena
definicija trzisnoga kanibalizma. Uglavnom se
definira kao pojava kojom odredeni proizvod
ili trgovina stjecu dobit koja je preusmjerena iz
postojecega proizvoda ili druge trgovine (Lomax
I DR., 1996.). Javlja se kada novi proizvod ili
trgovina ,jede“ prodajni volumen i potraznju
postojeceg proizvoda ili trgovine, onoga trenutka
kada nova trgovina ili proizvod prodire na trziste
starijeg proizvoda ili trgovine (URL 4).

Pojam trziSnog kanibalizma Cesto se navodi pri
odredivanju trzisnih zona. Naime, kada se zbog svoje
blizine dvije ili viSe trzisnih zona odredenih trgovina
preklapaju, taj prostor stjece mo¢ privlacenja koji je
jednak njihovu zbroju. Dakle, potencijalni kupci koji
zive u tom podrudju izloZeni su vecoj komercijalnoj
ponudi, ¢ime taj trzi$ni prostor postaje snaznije
okupiran trziSnom ponudom (ROIG-TIERNO I
DR., 2013.). U tom prostoru izmedu istih profila
trgovina dolazi do borbe za pokroviteljstvo kupca,
odnosno trziSnog natjecanja (KELLY 1 DR., 1993
Ro1G-TIERNO I DR., 2013.).

U GIS-u se mjerenje trzisnoga kanibalizma
odnosi na izracun preklopljene povrsine trzi$nih
zona dviju ili vise trgovina (CisNeros, 2015.).
Snazan i dug trzi$ni kanibalizam moze imati
negativan utjecaj na proizvod ili trgovinu
prisiljavaju¢i  ih, zbog smanjenja volumena
prodaje i trzi$nog udjela, na povladenje s trzista
ili zatvaranje. Pojava trzisnog kanibalizma
zabiljeZena je na primjeru centra City Gallerie koji
je u najvecoj mjeri zbog pojacane konkurencije
(otvaranje trgovackog centra Supernove) veé
2010. godine poceo biljeziti zatvaranje poslovnih
prostora (SL. 5.) (BaBAJKO Jamicic, 2010.; Burica,
2012.). Pojava zvana ,sindrom izloga u bijelom
papiru® najuocljivija je u starijem dijelu centra,
gdje prevladavaju prodavaonice manjih povrsina,
dok se noviji dio zahvaljujuéi otvorenoj trznici,
kinodvoranama, prostranim kafi¢ima i nekoliko
trgovina modnih marki uspijeva odrzati na Zivotu
(BaBAJKO JAMICIC, 2010.5 BUrICA, 2012.).

Do pojave trzisnoga kanibalizma moralo je
doéi ako se promatraju tri sljedea parametra.
Prvi se odnosi na mjeru gustole trgovackih
centara koja sluzi za izradun zasienosti trzista
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Determining market cannibalism

Market cannibalism is a real market threat
to all products and shops that are present on a
saturated market. There are only a few scientific
papers that quantify that threat or examine the
measures that help its description (LOMAX ET AL.,
1996). A generally accepted definition of market
cannibalism does not exist in literature. It is mostly
defined as a phenomenon in which a product or
a store gains profit that is redirected from the
existing product or another store (LOMAX ET AL.,
1996). It occurs when a new product or store
“eats” the sales volume and the demand of the
existing product or store, at the moment when a
new store or product penetrates the market of an
older product or store (URL 4).

Market cannibalism is often mentioned when
trade zones are being determined. When two
or more trade zones of certain stores overlap
due to their vicinity, that area gains a power of
attraction that is equal to their sum. Therefore,
potential buyers living in such area are exposed
to a bigger commercial offer, which makes the
trade area with a rich market offer (RO1G-TIERNO
ET AL., 2013). A battle for customers, i.e. market
competition, between similarly profiled stores
occurs in that area (KELLY ET AL., 1993; RoiG-
TIERNO ET AL., 2013).

In GIS the measuring of market cannibalism
refers to calculation of an area where trade zones
of two or more stores overlap (CiSNEROS, 2015).
Strong and lasting market cannibalism can have a
negative influence on a product or a store, forcing
them to retreat from the market or close down due
to a decrease in sales volume and market share. An
occurrence of market cannibalism was perceived
in the example of shopping centre City Galleria
that has begun closing its retail spaces as early as
2010 due to the increased competition (opening of
the centre Supernova) (Fig. 5) (BABAJKO JAMICIC,
2010; Burica, 2012). The occurrence called
“papered shop windows syndrome” is the most
visible in the old part of the centre with smaller
shops, while the new part remains active due to
open-air market, cinemas, coffee shops and several
stores with clothing brands (BABAJKO Jamicic,
2010; Burica, 2012).

The occurrence of market cannibalism among
the centres was to be expected if three following
parameters are observed. The first one refers to
the measurement of shopping centres density and
is used for calculating saturation of the market
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Slika 5. Otvoreni i zatvoreni prodajni prostori u centru City Galleria (nivo +11.50), srpanj 2013.
Izvor: Uprava Trgovinski centar — Zadar d.o.o., terensko istrazivanje

Figure 5 Open and closed retail spaces in the City Galleria (level +11.50), July 2015

Source: Uprava Trgovinski centar — Zadar d.o.o., field research

trgovackim centrima. Racuna se kao bruto
povrsina za iznajmljivanje svih trgovackih centara
(GLA) po stanovniku odredenoga trzisnog
podrudja. Formula navedene mjere iznosi (EppLI,
Larosa, 1997.):

GLAPC; = =L 6L
'~ POp
gdje je:
GLAPC, = bruto povrSina za iznajmljivanje

trgovackih centara po stanovniku unutar trzi$nog
podrudja i

GLA, = ukupna bruto povrsina za iznajmljivanje
svih trgovackih centara unutar trziSnog podrudja i

POP, = ukupna populacija unutar trzi$nog podrudja i

Prema podatcima tvrtke RegioData Research
GmbH, najznacajniji porast navedene mjere
u posljednjih nekoliko godine zabiljezen je u
Republici Hrvatskoj, gdje je varijabla GLA, na
razini drzave od 2011. do 2013. godine porasla
za 300 000 m2, uzrokujudi rast gustoée trgovackih
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with shopping centres. It is calculated as gross
leasable area in all the shopping centres (GLA)
per inhabitant of a trade area. The formula of this
measurement is (EppL1, LAPOSA, 1997):

{lzl GLAi
GLApCi = W
i

Where:

GLAPC, = gross leasable area of shopping centres
per inhabitant within a trade area i

GLA= total gross leasable area in all shopping
centres within a trade area i

POP, = total population within a trade area i

According to the data of the company
RegioData Research GmbH, the most significant
increase of the mentioned measurement in the
last several years was recorded in the Republic
of Croatia, where on national level the variable
GLA, grew 300,000 sq m, causing an increase in
shopping centres density from 240 to 310 sq m
per 1,000 inhabitants (URL 5). The saturation of
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centara s 240 na 310 m2 na 1000 stanovnika (URL
5). IzraCunata je zasicenost trgovackih centara za
uze i Sire trziSno podrudje prema podatcima za
2015. godinu (prodavaonice manje od 5 000 m?2
nisu ukljucene u jednadzbu):

_ 27400 (S) + 20546 (CG) _ 47946

GLAPC; = =
! 71471 stanovnika 71471
CLAPC, = 27400 (S) + 20546 (CG) _ 47946
I~ 85715 stanovnika 85715
27400 (S) + 20546 (CG) 47946

GLAPC; = — =
71471 inhabitants 71471
27400 (S) + 20546 (CG) 47946

GLAPC,‘ ] —

85715 inhabitants ~ 85715

Na temelju dobivenih vrijednosti moze se
zakljuciti da u odnosu na drzavni prosjek iz
2013. godine, prostor uzega trziSnog podrudja
biljezi vise od dvostruko vece vrijednosti, dok Sire
trzisno podrudje gotovo dvostruke vrijednosti
gustole trgovackih centara $to moze upudivati
na zasienost prostora ponudom trgovackih
centara. Zadar prema ovoj mjeri ne zaostaje za
vodeéim gradovima u Europi. Tako je Prag 2012.
godine biljezio 680 m2 na 1000 stanovnika, a
Zagreb 500 m2, s procjenom rasta kroz nekoliko
godina na 840 m2? na 1000 stanovnika (URL
5). Medutim, demografski potencijal, odnosno
gustoéa potencijalnih kupaca unutar Sirega
trzisnog podrudja ljetnih mjeseci raste zbog
pojacanog priljeva turista, $to u konacnici
smanjuje zasienje trzista.

Trziste ne mora biti nuzno zasi¢eno ako ima
visoke vrijednosti gustole trgovackih centara zato
§to ovisi 0 kupovnoj modi stanovnistva. S obzirom
na to da su iz analize iskljuceni sekundarni i
tercijarni konkurentni (kupovni centri s povr§inom
manjom od 5 000 m2), uzrelativno malen raspoloziv
dohodak stanovnistva za 2014. godinu (79 843 kn
po kuéanstvu) (URL 6), ova mjera ipak dijelom
objasnjava negativni trend zatvaranja poslovnica
unutar trgovackog centra City Gallerie. Upravo je
visoka gustoca prodajnog prostora Cest indikator
trzi$nog sukoba i konkurencije izmedu centara.
Dovoljno je da u gradu postoje dva trgovacka
centra, a demografski i kupovni potencijal nije
dovoljan da osigurava oboje, jaci centar e uvijek
pokusati ,izbaciti“ slabijega s trzista.
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shopping centres for narrow and broad trade area
according to 2015 data (stores with an area under
5,000 sq m were not included into the equation)
was calculated:

% 1000 = 670,84 m?na 1000 stanovnika

% 1000 = 559,37 m?na 1000 stanovnika

x 1000 = 670,84 m?per 1000 inhabitants

X 1000 = 559,37 m?per 1000 inhabitants

Based on the calculated values, it can be
concluded that, in comparison to national average
from 2013, the narrow trade area recorded more
than double values, while the broad trade area
recorded nearly double values, which can indicate
a saturation of space with shopping centres’
offers. According to this measurement, Zadar
does not fall behind the leading cities of Europe.
Namely, in 2012 the city of Prague recorded 680
sq m per 1,000 inhabitants, while Zagreb recorded
500 sq m per 1,000 inhabitants, with a growth
estimate of 840 sq m per 1,000 inhabitants in the
several following years (URL 5). However, the
demographic potential, i.e. the density of potential
consumers within the broad trade area during
summer months is growing due to an increased
inflow of tourists, which ultimately reduces the
market saturation.

A market does not necessarily need to be
saturated if its values of shopping centres density
are high, because it depends on the purchasing
power of the inhabitants. Given that secondary
and tertiary competitive centres (those with an area
under 5,000 sq m) are excluded from the analysis,
with a relatively low income of population in
2014 (79,843 kn per household) (URL 6), this
measurement partially explains the negative trend
of closing the retail spaces within the shopping
centre City Galleria. It is the high density of retail
space that is commonly an indicator of a market
conflict and a competition among the centres.
Two shopping centres in a city are sufficient, and
as the demographic and the purchasing potential
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Slika 6. Nelinearna udaljenost izmedu trgovackih centara (3,3 km)
Izvor: URL 1

Figure 6 Nonlinear distance between the shopping centers (3.3 km)
Source: URL 1

Treéi parametar odnosi se na udaljenost are insufficient to secure both of them, the stronger
centara koja je relativno mala (Sl. 6.). Tako je centre will always attempt to “suppress” the weaker
prema kategorizaciji trgovackih centara (Tab. one off the market.

1.) predvideno da minimalna udaljenost izmedu
centara bude 4,5 km = 10-15 min voznje, ona
iznosi tek 3,3 km ® 4 min voznje, $to generira
velike povrsine preklapanja trzi$nih zona (> 60,55
%) (Tab. 2.).

The third parameter refers to a relatively small
distance between the centres (Fig. 6). Although the
categorization of shopping centres anticipates that
the minimal distance between the centres is 4.5 km
=~ 10-15 minutes of drive, it is merely 3.3 km =
4 minutes of drive, which generates large areas of

trad lappi 60.55%) (Tab. 2).
Odredivangje trZisnib zona preklapanja rade zone overlapping (> ) (Tab. 2)

Trzisne zone (trade areas) definiraju se kao
prostori u kojima trgovina na malo generira svoju
prodaju tijekom odredfenog. vremena (MYFFS; Trade areas are defined as places where retail
ZOOV{.). D. Huff (1964.) ih opisuje kroz StaUS“Ck% generates its sale during a period of time (MYLEs,
proSiren koncept, odnosno kao geografski 2004). D. Huff (1964) describes them through a

Defining the trade zones overlapping

definirane regije koje sadrZe potencijalne kupce statistically expanded concept, as geographically
Cija je vjerojatnost kupnje odredenog proizvoda,  defined regions that contain potential consumers
posjecivanja  trgovine ili koriStenja usluge whose probability of buying a product, visiting a
neke tvrtke veca od 0 % (Baray, CLIQUET, store or using a service of a company is above 0 %
2007.). Proces izrade trzisnih zona opisan je u (BarAY, CLIQUET, 2007). The process of creating
metodologiji. Potrebno je razumjeti nedostatke  trade zones has been described in the methodology.
izvedenih modela. Naime, modeli trzi$nih zona It is necessary to understand the drawbacks of the
zahvadaju vece povrsine zbog pretpostavke da se created models. Namely, they include bigger areas
vozilo kre¢e maksimalnom dozvoljenom brzinom due to an assumption that a vehicle moves with
bez vrsnih prometnih opterecenja (Cekanje na the highest allowed speed, without peak traffic
semaforima, guzva u prometu itd.). Stoga izvedeni load (waiting at traffic lights, traffic jams, etc.).
modeli najbolje reprezentiraju situaciju u zimskim Therefore, the models are the most suitable for
mjesecima, kada su manje guzve te Cekanja na representing the situation in winter months, when
raskrizjima (SI. 7.). traffic is lighter (Fig. 7).

Iz generiranih modela trzisnih zona izvedena Descriptive statistics are derived from the

je deskriptivna statistika (Tab. 2.). Dobivene generated trade zone models (Tab. 2). The acquired
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Tablica 2. Udio preklopljenih trzi$nih zona trgovackih centara
Table 2 Proportion of overlapping trade areas of shopping centers

Naziv centra

Preklopljena povrsina trzisnih zona (%)
The overlapped area of trade areas (%)

Name of the mall

0-5 (km) 0-10 (km) 0-15 (km)
Supernova 60,55 79,97 92,58
City Galleria 73,28 91,91 99,00
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Slika 7. Trzi$ne zone Supernove i City Gallerie
Figure 7 Trade areas of Supernova and City Galleria

vrijednosti rezultat su relativne blizine (3,3 km
% 4 min voznje) centara Sto se ocituje u visokim
vrijednostima preklopljenih zona (> 60,55%) u
njihovoj ukupnoj povrsini (Tab. 2.).

Izrada Huffova modela

Huffov. model je penetracijski pristup
proucavanja trzista (market penetration approach)
koji uzima u obzir konkurenciju, a pretpostavlja
postojanje prostornih varijacija u udjelima
kuéanstava koja posje¢uju odredenu trgovinu.
U njemu je trziSna zona zami$ljena kao povrsina
vjerojatnostikojaupuéujenamoguénostda e kupac
na odredenoj lokaciji odabrati ,,pokroviteljstvo“
nad trgovinom. Kreiranje povrSine vijerojatnosti
temelji se na prostorno-interaktivnom modelu
koji podrazumijeva varijable: udaljenost kupca
i atraktivnost trgovackog centra (DRAMOWICZ,
2005.). Temelji se na pretpostavci da je
vjerojatnost posjeta i kupnje u trgovackom centru
u funkciji s udaljeno$éu toga mijesta, njegovom

values are a result of relative vicinity (3.3 km = 4
minutes of drive) between the centres, reflected in
high share of the overlapped zones (> 60.55%) in
their total area (Tab. 2).

Creating the Huff model

The Huff model represents a market penetration
approach that takes the competition into
consideration, and assumes the existence of spatial
variations in the shares of households that visit a
store. Within it, the trade area is conceptualized
as a probability surface, which represents the
likelihood of customer “patronage”. The creation
of probability surface is based on a spatial-
interactive model that includes the following
variables: distance of consumer and attractiveness
of a shopping centre (DrRaMoOwICZ, 2005). It is
based on the assumption that a probability of
visiting and shopping in a centre is in function of
the centre’s location distance, its attractiveness,
and the distance and the attractiveness of its

54



L. Marié, A. Siljeg

atraktivnoséu te udaljenos¢u i atraktivnoscu
njegovih  konkurenata (Hurr, McCALLUM,
2008.). Osnovna pretpostavka je da ce osoba
suocena s nizom alternativa odabrati onu koja je
izravno proporcionalna percipiranoj korisnosti te
alternative. Izbor ponasanja te osobe je vjerojatan
(Hurr, McCarLLum, 2008.). Vjerojatnost da
ée potrosac koji se nalazi na lokaciji 7 odabrati
trgovinu j moze se procijeniti Huffovom formulom
(MyLEs, 2004.; Hurr, McCaLrLum, 2008.):

i

b

i
P(Cy) =

&
: (i)
j=1 k
] T].’].

gdje je:
P(Cij) = vjerojatnost da ¢e pojedinac (i) odabrati
alternativu (trgovinu) (f)

S = indeks ili atribut atraktivnosti ()

T, = udaljenost ili vrijeme voZnje izmedu kupca (i)
1 trgovine (j)

a = ponder koji se odnosi na atraktivnost, a
procjenjuje se empirijski

b = ponder koji se odnosi na udaljenost, a
procjenjuje se empirijski

N = ukupan broj trgovina ukljucujuéi trgovinu j

Ponderi povezani s varijablama rijetko se
procjenjuju  statisticki, a cesto se dodjeljuju
proizvoljno (Hurr, McCarLLum, 2008.) ili
na temelju Reillyeva gravitacijskog zakona
maloprodaje  (YRIGOYEN, OTERO, 1998.).
Spomenuti zakon temelji se na Newtonovu
opéem zakonu gravitacije, a tvrdi da je privlacna
mo¢ trgovine izravno proporcionalna njezinoj
atraktivnosti,a obrnuto proporcionalna udaljenosti
od koje se nalazi kupac. Kao tipi¢nu vrijednost
pondera za parametar atraktivnosti uzima se
vrijednost 1, dok se za parametar udaljenosti
uzima vrijednost 2 (YRIGOYEN, OTERO, 1998.;
Dramowicz, 2005.). Parametar (b) u Huffovoj
formuli odnosise na koeficijent raspada povecanjem
udaljenosti (distance-decay effect) koji odreduje
snagu inverznog odnosa izmedu vjerojatnosti da e
kupac odabrati trgovinu i udaljenosti ili vremena
voznje koju kupac mora svladati do te trgovine.
Veéi koeficijent znadi da je kupac spreman manje
putovati da bi posjetio trgovinu. Prema ESRI-u,
vrijednost zadanog parametra udaljenosti iznosi
1,5 s naglaskom da najcesée koristene vrijednosti
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competitors (HUFF, McCarrum, 2008). The initial
assumption is that a person confronted with a
series of alternatives would choose the one which
is directly proportional to its perceived usefulness.
That person’s choice of behaviour is probable
(Hurr, McCaLrum, 2008). The probability that a
consumer located on a location i would choose a
store j can be estimated by using the Huff formula
(MyLES, 2004; Hurr, McCaLLUM, 2008):

ﬁ

b

™
P(Cy) =—F=+

=1
] T].‘].

where:
P(Cij) = probability that an individual (7) would
pick an alternative (store) (7)

S= index or attribute of attractiveness (;)

T, = distance or drive time between a consumer
(i) and a store (f)

a = weighting factor that refers to attractiveness,
and is estimated empirically

b = weighting factor that refers to distance, and is
estimated empirically

N = total number of stores including store j

Weighting factors related to variables are rarely
estimated statistically, but are commonly assigned
arbitrarily (Hurr, McCaLLUM, 2008) or based on
the Reilly’s law of retail gravitation (YRIGOYEN,
OTERO, 1998). This law is based on the Newton’s
law of universal gravitation, and states that the
power of attraction of a retail store is directly
proportional to its attractiveness, and inversely
proportional to the distance of a customer. The
value 1 is used as a typical value of weighting
factor for the attractiveness parameter, while the
value 2 is used as a distance parameter (YRIGOYEN,
OTERO, 1998; DrRAMOWICZ, 2005). The parameter
(b) in the Huff formula refers to a coefficient of
decay with distance (the distance-decay effect)
that determines the strength of an inverse relation
between the probability that a consumer would
choose a retail store and a distance or a drive time
that a consumer must overcome to reach it. A
higher coefficient would mean that a customer is
willing to travel less in order to visit a retail store.
According to ESRI, the value of the set distance
parameter is 1.5, since the mostly used values vary
between 1 and 3. The highest values are set for
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variraju izmedu 1 i 3. Najveée vrijednosti
postavljaju se za manje nespecijalizirane trgovine,
jer kupci nisu voljni svladati veliku udaljenost
za namirnice svakodnevne namjene. Najmanji
koeficijenti dodjeljuju se trgovinama koje imaju
rijetku i specificnu robu za koju su kupci spremni
svladati veée udaljenosti (tehnika, markirana
roba). Trgovacki centri sadrze velik raspon
razli¢itih tipova trgovina, od onih svakodnevne
namjene do specificne i rijetke robe, ali uglavnom
prevladavaju trgovine odjece i obuée, koja se ne
kupuje na dnevnoj bazi zbog Cega je vrijednost
parametra postavljena prema ESRI-evoj zadanoj
vrijednosti.

Indeks atraktivnosti centara
Trgovacki centar posjeduje mnogo atributa
koji ga Cine atraktivnim potrosac¢ima. U literaturi

se najcesée koristi samo veli¢ina, odnosno ukupna
povrsina prodajnog prostora kao mjera koja

Tablica 3. Parametri atraktivnosti trgovackih centara

Geoadria 22/1 (2017) 41-64

less specialized stores, because consumers are not
willing to overcome great distances to buy common
merchandise and groceries. The lowest coefficients
are assigned to stores that offer rare and specific
merchandise that can motivate consumers to
overcome greater distances (technical merchandise,
famous brands, etc.). Shopping centres contain a big
range of various types of retail stores, from those
of convenient purpose to those with specific and
less common merchandise, but shoe and clothing
stores are in the majority since their merchandise is
not purchased daily — that is why the value of the
parameter is set according to ESRT’s default value.

Index of centres’ attractiveness

A shopping centre has many attributes that
make it attractive to consumers. Only a centre
size (total area of retail) is most commonly used
in literature as a measure that indicates the
attractiveness of a store (SCHURMANN, 1999; HUFF,

Table 3 The parameters of the shopping centers attractiveness

Broj parametra Trgovacki centri Parametri atraktivnosti
Parameter number Shopping centers Parameters of attractiveness
Ukupna povrsina (m2) prodajnog prostora (GLA)
Total area (m?) of retail space (GLA)
1
Supernova 27 400
City Galleria 20 546
Broj aktivnih trgovina
The number of active stores
2
Supernova 95
City Galleria 69
Povrsina aktivnih prodajnih prostora (m2)*
The area of active retail spaces (m2)*
3
Supernova 27 400
City Galleria 15 416
Broj parkirnih mjesta
Number of parking spaces
4
Supernova 1219
City Galleria 394
Ukupna z vrijednost Supernova 240 209
Total z value City Galleria 127 073
Indeks atraktivnosti Supernova 1,000
Index of attractiveness City Galleria 0,529

Izvor: Uprava Trgovinski centar — Zadar d.o.0., m2 Center management d.o.0., terensko istrazivanje

* tezinski koeficijent (1,2) (SCHURMANN, 1999.)

Source: Uprava Trgovinski centar — Zadar d.0.0., m2 Center management d.o.0., field research

*weight coefficient (1,2) (SCHURMANN, 1999)
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upucuje na atraktivnost trgovine (SCHURMANN,
1999.; Hurr, 2003.; MITRIKOVA 1 DR., 2015.),
§to nije dobar pristup. Naime, kako bi se postigla
§to veca prediktivna to¢nost modela, potrebno
je ukljuciti viSe razli¢itih parametara koji
opisuju atraktivnost trgovine. Atraktivnost se
izrazava kao funkcija onih atributa koji opisuju
odredenu pojavu, a mogu se kvantificirati. Indeks
atraktivnosti upucuje na to koliko je odredeni
trgovacki centar atraktivan u odnosu na konkurente
(Dramowicz, 2005.). Za centre Supernova i1 City
Galleria odreden je na temelju osnovnih podataka
koji su dostavljeni od uprave centara i prikupljeni
terenskim istrazivanjem. Oni obuhvadaju Cetiri
parametra: ukupna povrsSina prodajnog prostora
za iznajmljivanje (GLA), broj aktivnih trgovina
unutar centra, povrSina aktivnoga prodajnog
prostora te broj parkirnih mjesta (Tab. 3.).

Indeks atraktivnosti  trgovackih  centara
izraCunat je na temelju pristupa autora E.
Dramowicz (2005.) i C. Schurmann (1999.).
Slijede¢i metodologiju C. Schirmanna (1999.),
parametru povrsine aktivnoga prodajnog prostora
pridodan je tezinski koeficijent 1,2. On uzima
u obzir Cinjenicu da ne postoji linearan odnos
izmedu povrsine prodajnog prostora i dozivljene
korisnosti za kupca. Potom je, prateci pristup
E. Dramowicza (2005.), izra¢unata ukupna z
vrijednost parametara atraktivnosti oba centra.
Prema dolje navedenoj formuli, izracunat je indeks
atraktivnosti za oba trgovacka centra:

[;[=GLA;+N_+P3+N,

gdje je:

L. = suma vrijednosti koje upucuju na atraktivnost
odredenog centra na lokaciji j

GLA, = ukupna bruto povrsina za iznajmljivanje
(GLA) centra j

N_, = broj aktivnih trgovina u centru j

« .. . )
Patv = povrsina akfwnoga proda]nog prostora s
tezinskim koeficijentom (o) centra j

N, = broj parkirnih mjesta centra j

Dobivena vrijednost upuduje na sumu
privla¢nih obiljezja specificnog centra. Ako se z
vrijednost centra Supernove postavi kao indeks
aktraktivnosti 1, postavljanjem u odnos sa z
vrijednoséu centra City Gallerie, dobije se njezin

indeks:
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2003; MITRIKOVA ET AL., 20135), and that is not
a good approach. Namely, in order to accomplish
the highest possible predictive accuracy of a model,
it is necessary to include various parameters that
describe a store’s activity. The attractiveness is
expressed as a function of those attributes that
describe a phenomenon and can be quantified.
The attractiveness index shows the level of
attractiveness of a shopping centre in comparison
to its competitors (DrRamMowicz, 2005). For the
centres Supernova and City Galleria, this index
was determined using the basic data delivered by
the centres’ managements and collected through
the field research. They include four parameters:
the total area for retail space for lease (GLA), the
number of active stores in a centre, the area of
active retail space and the number of parking spots

(Tab. 3).

The index of attractiveness of the shopping
centres was calculated based on the approach of
E. Dramowicz (2005) and C. Schiirmann (1999).
Following the methodology of C. Schiirmann
(1999) the weight coefficient 1.2 was added to
the parameter of the area of active retail space.
He takes into consideration the fact that there is
no linear relation between the retail space area
and the customer’s perception of usefulness. After
that, following the approach of E. Dramowicz
(2005), a total z value of attraction parameters
was calculated for both centres. According to the
formula below, the index of attractiveness was
calculated for both shopping centres:

[;=GLA+N,+P4+N,

where:

I]. = sum of values that indicate the attractiveness
of a centre on location j

GLA = total gross leasable area (GLA) of the
centre j

N, = number of active stores in the centre j

P* = area of active retail space with a weight

at

coefficient (a) of the centre j

N = number of parking spaces in the centre ;

The derived value indicates the sum of attractive
features of a centre. If the z value of the centre
Supernova is set as the attractive index 1, putting
it into a relation with the z value of the centre City
Galleria results in its index:
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Igox =1l
127,072.5214

= 240209278 _ 029

gdje je:

I = z vrijednost atraktivnosti centra Supernove
I, = z vrijednost atraktivnosti centra City Gallerie
1 = indeks atraktivnosti Supernove

x = indeks atraktivnosti centra City Gallerie

U svrhu kreiranja Huffova modela vjerojatnosti
odabira trgovackog centra, s internetskih stranica
ERSI-a preuzet je alat Market Analyst Toolset
(URL 3). Primjenom preuzetog alata, na temelju
vektoriziranih  lokacija  trgovackih  centara,
prometne mreze Sirega trziSnog podrudja te
lokacija geoobjekata, izvedeni su Huffovi modeli
vjerojatnosti odabira trgovine za Sire trzi$no
podrudje (SI. 8.1 SL. 9.).

Ay
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Igox =1l
_127,072.5214 _ 0.520
T 240,209.278 ~
where:

I, = z value of attractiveness of the centre
Supernova

I, = z value of attractiveness of the centre City
Galleria

1= index of attractiveness of the centre Supernova

x = index of attractiveness of the centre City
Gallerie

In order to create the Huff model of probability
of a shopping centre selection as a place of purchase,
the tool Market Analyst Toolset was downloaded
from ESRI’s pages (URL 3). Using the downloaded
tool, Huff’s models of probability of a shopping
centre selection were derived for the broad trade
area based on the centres’ vectorized location,
transportation network of the broad trade area and
the location of features (Fig. 8 and Fig. 9).

Vjerojatnost (%) Probability (%)
odabira Supernove/ of Supernova selection

E Sekundarno trZisno podrugje
Secundary trade area

Uze trzisno podruéje
Primary trade area

| R
B -2
Bl 2 -3
Bl -
0 a1-50

51-60
I a-0
[ 71-80
B si-9
-

Slika 8. Vjerojatnost odabira centra Supernove kao mjesta kupnje
Figure 8 The probability of Supernova shopping center selection as a place of purchase



L. Marié, A. Siljeg Geoadria 22/1 (2017) 41-64

Vjerojatnost (%) Probability (%)
odabira City Gallerie/ of City Galleria selection

Y

I:’ Sekundarno trZino podrugje

Secundary trade area

UzZe trzisno podrugje
Primary trade area

0-10

11-20
21-30
31-40
41 -50
51-60
61-70
71-80
81-90
91 - 100

Slika 9. Vjerojatnost odabira centra City Gallerie kao mjesta kupovine
Figure 9 The probability of City Galleria shopping center selection as a place of purchase

Analizom Huffova modela, odnosno srednjih Using the Huff model analysis, i.e. average
vrijednosti odabira centra unutar Sirega trziSnog values of a shopping centre choice within the
podrucja te zona preklapanja, prepoznat je broad trade area and the overlapping zones, the
dominantan trgovacki centar. Prema srednjim dominant shopping centre was identified. With
vrijednostima odabira trgovine, uocljive su respect to mean values of shopping centre choice,
dvije pojave. Prva je dominacija trgovackog two occurrences can be seen. The first one is the
centra Supernova koji unutar svih definiranih dominance of the shopping centre Supernova that
zona ostvaruje vece srednje vrijednosti odabira shows higher mean values of shopping centre

trgovine. Te vrijednosti rastu s povecanjem trzisSne choice within all defined zones. These values grow
zone, odnosno atributa vremena voznje (min) na with the enlargement of the trade zone, i.e. of the

temelju kojeg je zona generirana. To je posljedica attribute of drive time (min) based on which the
specificnog polozaja Supernove (rubni dio grada) zone was generated. It is a result of the specific
te njezina jaCega gravitacijskog utjecaja na okolna position of Supernova (periphery of the city) and its
manja naselja. Dominantnost se ocituje u tome stronger gravitational influence on the surrounding
da u trziSnim zonama centra City Gallerie (CG) smaller settlements. The dominance is reflected in
vecu vjerojatnost odabira ima centar Supernova the fact that even in the City Galleria (CG) centre’s
(S) (Tab. 4.). trade zones, Supernova (S) has a higher probability

Srednja  vrijednost odabira nije najbolji ol Loy clbrosem (Titb, 4]

pokazatelj dominacije trgovackog centra zato However, mean choice value is not the best
$to su razliditi tipovi stambenih objekata (zgrade, possible indicator of shopping centre dominance
obiteljske kuce) prikazani na isti nadin (tockasti ~ because various types of residence buildings
podatak) te svaki ima jednu vrijednost postotka (apartment buildings, family homes) are represented
vjerojatnosti odabira iako u njima zivi razliit in the same way (point data) and each of them
broj stanovnika. Kako bi se preciznije utvrdio has a single value of probability percentage even

dominantan trgovacki centar, potrebno je spojiti  though they are occupied by a different number
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Tablica 4. Srednja vrijednost odabira unutar trzi$nih zona i zona preklapanja
Table 4 Mean selection value of shopping center within trade areas and overlapping zones

Srednja vjerojatnost odabira (%)
Mean selection probability of shopping center (%)

Naziv centra
Name of the mall

Trzisne zone (min)
Trade areas (min)

0-5

0-10 0-15

Zona (S) - (CG)

Area (S) - (CG) (60,13) - (39,86)

(60,72) — (39,29) (62,58) — (37,42)

Zona (CG) - (S)

Area (CG) - (S) (42,43) - (57,56)

(39,63) - (60,37) (37,35) — (62,46)

Srednja vjerojatnost odabira (%)
Mean selection probability of shopping center (%)

Naziv centra

Zone preklapanja (min)
Ovwerlap zones (min)

Name of the mall

0-5 0-10 0-15
Supernova 59,31 60,30 62,45
City Galleria 40,69 39,70 37,55

podatke demografskog rastera i Huffova modela
¢ime Ce se utvrditi broj stanovnika unutar Sirega
trzi$nog podrudja s vjerojatnoséu odabira veCom
od 50 % za svaki trgovacki centar. Na temelju
toga podatka preciznije ¢e se odrediti trzisna
dominacija odredenog centra.

Prema izvedenim podatcima, trgovacki centar
Supernova unutar Sirega trziSnog podrudja
biljezi 34 743 stanovnika viSe s vjerojatnoséu
odabira veCom od 50 % u odnosu na centar City
Galleriu (Tab. 5.). To potvrduje dominaciju centra
Supernove i odraz je stvarne trzi$ne situacije koja
je dokazana terenskim istrazivanjem.

Pri interpretaciji Huffova modela potrebno
je poznavati odredena ograniCenja njegove
primjene. Naime, izvedeni indeks atraktivnosti
nekoga centra nikad nije u potpunosti toc¢an
jer nije mogucée kvantificirati sve drustvene
i subjektivne c¢imbenike (ugodna atmosfera,
dozivljaj prostora, prozraénost, potreba za
druzenjem, percepcija marketinske dominacije)
koji se u glavi potencijalnog kupca oblikuju kao
¢imbenici atraktivnosti te trgovine. Nadalje,
prostorna pokretljivost i ponaSanje potrosaca
ne slijede uvijek trziSna pravila koja pocivaju na
gravitacijskim zakonima.

Iako autori J. Mitrikova i dr. (2015.) navode

da Huffov model ne pruza objektivne rezultate
u identificiranju preferencija velikih trgovina u
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of residents. In order to determine the dominant
shopping centre more precisely, it is necessary to
merge the data of both demographic raster and the
Huff model, which would provide the number of
inhabitants within the broad trade area with the
probability of choice above 50% for each shopping
centre. Based on this data, the market dominance
of a centre is more precisely defined.

According to the derived data, shopping centre
Supernova has 34,743 inhabitants more, with a
choice probability higher than 50 % in comparison
to the City Galleria centre (Tab. 5). This confirms
the dominance of the Supernova centre and reflects
the actual market situation observed through the
field research.

When the Huff model is interpreted, it is
necessary to know the limits of its application.
Namely, the derived attractiveness index of a
centre is never completely accurate since it is not
possible to quantify all of the social and subjective
factors (pleasant environment, perception of place,
ambience, need for socializing, and perception of
marketing dominance) that occur in the mind of a
potential consumer as factors of a shopping mall’s
attractiveness. Furthermore, spatial mobility and
behaviour of consumers do not always follow the
market rules that are based on gravitation laws.

Although the authors J. Mitrikova et al. (2015)
claim that the Huff model does not provide objective
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Tablica 5. Broj stanovnika s vjerojatnoséu odabira (> 50%) za oba centra unutar Sirega trziSnog podrudja
Table 5 Population with the selection probability (> 50%) for both shopping malls within a wider market area

Naziv centra

Vijerojatnost odabira (> 50 %)
Selection probability (> 50 %)

Name of the mall

Broj geoobjekata
Number of geoobjects

Broj stanovnika
Number of population

Supernova

17 635 60229

City Galleria

3520 25 486

urbaniziranom prostoru, u ovome istrazivanju
dokazana je njegova primjenjivost. Naime, unutar
istrazivanja spomenutih autora zadan je isti
parametar udaljenost (1) za sve tipove kupovnih
centara (hipermarket, supermarket, maloprodajna
trgovina i trgovacki centar) iako po prirodi oni
sadrze razli¢it raspon trziSnih proizvoda po
namjeni te kao takvi nisu usporedivi. Jedinstveni
parametar udaljenosti moze se postaviti jedino u
slucaju ako se analiza trziSnog natjecanja provodi
za isti tip kupovnih centara ili za isti tip proizvoda.

Nadalje, jedini parametar atraktivnosti koji
je koristen u izradi modela preferencije, odnosno
vjerojatnosti odabira trgovine, je povrSina
prodajnog prostora, $to je u konacnici moglo
dovesti do otezane interpretacije izlaznih rezultata.

Zakljucak

Svi modeli, pa tako i trzi$ni, pojednostavljena
su slika stvarnosti te imaju svoje prednosti i
ograniCenja. Prostorne pojave su preslozene tako
dabiizvedeni modeliu potpunostimogli odrazavati
vjeran prikaz stvarnosti. Kvaliteta modela rezultat
je preciznosti i to¢nosti prikupljenih podataka te
primjene specificnih metoda, tehnika i procedura
pri modeliranju.

U ovome radu dokazana je primjenjivost
Huffova modela u analizi trziSnog natjecanja.
Primjenom alata integriranih unutar GIS-a
generirane su trzisne zone za oba trgovacka centra
prema varijabli vremena voznje. Na temelju
izvedenih zona definirane su zone preklapanja u
kojima se odvija borba za pokroviteljstvo kupca.
Zakljuéeno je da se izmedu trgovackih centara
u naselju Zadru javlja trzisni kanibalizam. S
obzirom na stvarnu trzi$nu situaciju, odnosno na
zatvaranje velikog broja prodavaonica u centru
City Galleria, za ocekivati je bilo da ce srednja
vrijednost vjerojatnosti odabira centra Supernova
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results in identifying the preferences of large stores
in an urbanized environment, this research actually
proves its applicability. Namely, in the mentioned
authors’ research the same distance parameter (1)
was set for all types of shopping malls (hypermarket,
supermarket, retail store and shopping centre),
even though they contain different varieties of trade
products in the context of their purpose, and are
not comparable as such. The unique parameter of
distance can be set only in case of analyzing market
competition for the same type of shopping centres
or the same type of product.

Furthermore, the only parameter of
attractiveness used in the preference model, i.e.
shopping mall choice probability, is the area of
retail space, which could finally have led to more
difficult interpretation of the output results.

Conclusion

All models, including the market ones, represent
a simplified image of reality and have their
advantages and limits. Spatial phenomena are too
complex for the derived models to reflect the actual
reality completely. Quality of a model is a result
of accuracy and precision of the collected data and
of the usage of specific methods, techniques and
procedures in modelling.

This paper proves the applicability of the Huff
model in the analysis of market competition. By
using the tools integrated within GIS, trade zones for
both shopping malls were generated according to
the drive time variable. Based on the derived zones,
the overlapping zones in which the competition
for consumer patronage occurs were defined. It
was concluded that market cannibalism occurs
between the shopping centres in the settlement of
Zadar. Given the actual market situation of a large
number of stores in the City Galleria centre being
closed, it was to be expected that the mean value
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unutar zona preklapanja i trzi$nih zona biti veca
od vjerojatnosti odabira centra City Galleria,
§to je rezultatima istrazivanja i potvrdeno. U
svim trzisnim zonama i podrudjima preklapanja
centar Supernova biljezi vecu srednju vrijednost
vjerojatnosti odabira u odnosu na konkurentski
centar. Nadalje, ako se promatra broj kupaca
unutar Sirega trziSnog podruja koje ima
vjerojatnost odabira veéu od 50 %, atraktivniji
centar biljezi 34 743 potencijalnih kupca vise.

U svrhu poboljsanja svoje trenutacne trziSne
situacije, centru City Galleri preporucuje se
provedba procesa okrupnjivanja manjih prodajnih
povrSina za iznajmljivanje Cime bi se otvorila
mogucnost privlaCenja veleg broja osovinskih
trgovina koji privlace veéi broj kupaca.

Zahvale

Zahvaljujemo upravama trgovackih centara
Supernova i City Galleria na ustupljenim
podatcima te dostavljenoj dokumentaciji sto je
omogudilo izvodenje analize trziSnog natjecanja.
Zahvaljujemo neovisnim recenzentima  koji
su svojim komentarima znadajno unaprijedili
kvalitetu ovoga rada.
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of choice probability for the centre Supernova
within the overlapping zones and the market
zones would be higher than the choice probability
of the City Galleria centre, which was confirmed
by results of the research. In all the market zones
and overlapping areas the centre Supernova
records a higher mean value of choice probability
in comparison to its competitor. Furthermore, if a
number of consumers within the broad trade area
that has a choice probability higher than 50%, the
more attractive centre is estimated to have 34,743
potential consumers more.

In order to improve its current market situation,
the centre City Galleria is advised to begin a process
of enlarging its small retail spaces for lease, which
would open a possibility for attracting more anchor
stores that attract higher numbers of consumers.
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