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Determining of the degree of geographical marginality
of settlements in Medimurje using GIS
and exploratory factor analysis

Odredivanje stupnja geografske marginalnosti
naselja Medimurja primjenom GIS-a
i eksplorativne faktorske analize

The research topic is geographical marginality, and the
main aim of the research is to develop a methodology for
identifying, analyzing and determining marginal areas of
Medimurje on the spatial level of settlement. Exploratory
factor analysis was used in the research via GIS methods.
'The 30 selected variables were used for exploratory factor
analysis. The suitability of the variables was tested using
the Kaiser-Meyer-Olkin test and Bartlett’s test. Free,
open source R, JASP and QGIS software were used.
In the analysis, six factors were identified, by which
the characteristic types of settlements in Medimurje
were identified: 1) Spatial concentration and economic
dynamics; 2) Demographic dynamics and population
aging; 3) Education and economic diversification;
4) Availability of central functions; 5) Traditional
extensive agricultural production; and 6) Stationary
work contingent focused on primary activities. Based on
the factor scores, a Medimurje index of marginalization
of settlements (MIMaNa) was calculated. Based on
this index, the degree of geographical marginality of
settlements in Medimurje was determined.

Key words: geographical marginality, GIS, exploratory
factor analysis, Medimurje

Predmet istrazivanja ovoga rada jest geografska
marginalnost, a glavni je «cilj istraZivanja izraditi
metodologiju za identificiranje, analiziranje i odredivanje
marginalnih podru¢ja Medimurja na prostornoj razini
naselja. U istrazivanju je uz primjenu GIS-a koristena
cksplorativna  faktorska analiza. Za eksplorativnu
faktorsku analizu koristeno je 30 varijabli. Podobnost
varijabli testirana je Kaiser-Meyer-Olkinovom mjerom
te Barttletovim testom. Koristeni su slobodni programi
otvorenoga koda R, JASP 1 QGIS. Analizom je izdvojeno
Sest faktora pomocu kojih prepoznajemo karakteristi¢ne
tipove naselja Medimurja: 1. prostorna koncentracija i
ekonomska dinamika; 2. demografska dinamika i starenje
stanovnistva; 3. obrazovanost i ekonomska diversifikacija;
4. dostupnost sredisnjih funkcija; 5. tradicionalna
ekstenzivna poljoprivredna proizvodnja; 6. stacionarni
radni kontingent usmjeren na primarne djelatnosti.
Na osnovu faktorskih bodova izratunat je medimurski
indeks marginalnosti naselja (MIMaNa). Na osnovi
indeksa odreden je stupanj geografske marginalnosti
medimurskih naselja.

Kljuéne rijeci: geografska marginalnost, GIS, eksplora-
torna faktorska analiza, Medimurje
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Izvorni znanstveni ¢lanak



HRVATSKI
GEOGRAFSKI
GLASNIK
85/2,5-45 (2023.)

Infroduction

The phenomenon of marginality has been stud-
ied within the scope of various scientific disciplines
in the last twenty years: geography, sociology, eco-
nomics, agriculture, ecology, as well as at different
spatial levels: local, territorial, regional and global.
Additionally, various quantitative indicators have
been used: demographic, spatial, socioeconomic,
political, historical and ecological (Leimgruber,
1994; Pelc, 2006; Dery et al., 2012; Zsilincsar,
2014). Marginality is a multidimensional phe-
nomenon and there is no universally agreed upon
definition of marginality. Moreover, it is difficult to
determine the boundaries of where, why and how
marginality arises, or disappears, as well as how to
predict it and prevent its emergence.

Horvat and Toski¢ (2017) observed and
identified that the pronounced complexity at
the level of structural and systematic marginal-
ity were not sufficiently taken into account in
previous research. According to the authors, two
fundamental problems in research arise from the
features of the phenomenon of marginality: 1)
how to measure marginality due to its “parti-
ality” (unclear boundaries, i.e. what is marginal
and what is not); and 2) its multidimensionality,
i.e. what is marginal in one system might not
be in another. Therefore, the distinct complex-
ity of marginality and marginalization and the
aforementioned problems in approaching this
process result in a methodologically very broad
framework. This makes it difficult to define in-
dicators of marginality and apply them consist-
ently in research. Based on this, it can be con-
cluded that marginality is a multi-dimensional,
multi-layered, multi-sector and multi-level phe-
nomenon.

More than three decades ago, Leimgruber
(1994) defined marginal regions and concluded
that the phenomenon of marginality is such a
broad concept that it is very difficult to define it
in a simple and clearly-defined way. Leimgruber
points out four possible fundamental approach-
es: geometric, ecological, economic and social.
Pelc (2017) explains Leimgruber’s fundamental
approaches in more detail below.

Uvod

Fenomen marginalnosti posljednjih se dva-
desetak godina proucava u okviru razlicitih
znanstvenih disciplina: geografije, sociologije,
ekonomije, poljoprivrede, ekologije; na razlici-
tim prostornim razinama: lokalnoj, podru¢noj,
regionalnoj i globalnoj te koriStenjem razlicitih
kvantitativnih indikatora: demografskih, pro-
stornih, socioekonomskih, politickih, povijesnih
i ekoloskih (Leimgruber, 1994; Pelc, 2006; Dery
i dr., 2012; Zsilincsar, 2014). Marginalnost je
multidimenzionalni fenomen i znanstvenici se
slazu da ne postoji jednoznaéna definicija pojma
marginalnosti te je teSko odrediti granice gdje,
zasto i kako nastaje, zasto i kako nestaje te kako
predvidjeti i sprijeciti njezino nastajanje.

Horvat i Toski¢ (2017) uocili su da izrazita
kompleksnost razinske i sistematske marginal-
nosti u dosadasnjim istrazivanjima nije dovoljno
uzeta u obzir. Prema autorima, iz takvih obiljez-
ja fenomena marginalnosti izviru i dva temeljna
problema u istrazivanjima: 1. kako mjeriti margi-
nalnost zbog njezine ,,parcijalnosti” — nejasne su
granice toga $to je marginalno, a $to nije te 2. nje-
zine multidimenzionalnosti — u jednom sustavu
marginalan, u drugom ne. Dakle, izrazita kom-
pleksnost marginalnosti i marginalizacije i spo-
menuti problemi u pristupu tom procesu imaju
za posljedicu metodoloski vrlo $iroko postavljen
okvir koji otezava definiranje indikatora margi-
nalnosti i njihove ¢vrste primjene u primijenje-
nim istrazivanjima. Na osnovu toga mozZemo
zakljuditi da je marginalnost visedimenzionalni,
viSeslojni, viSesektorski i viSerazinski fenomen.

Prije vige od tri desetljeca Leimgruber (1994)
definira marginalne regije i zakljucuje da je fe-
nomen marginalnosti toliko $irok pojam da ga
je vrlo tesko definirati na jednostavan i jasno
odrediv nacin. Leimgruber istice Cetiri moguca
temeljna pristupa: geometrijski, ekoloski, eko-
nomski i socijalni. Pelc (2017) detaljnije objas-
njava Leimgruberove temeljne pristupe:

e geometrijski: u tom smislu rubne (marginal-
ne) regije bile bi one na geometrijskoj perife-
riji veéega podrudja (npr. drzave, kontinenta ili
nekoga drugog teritorija)



e Geometrical. In this sense, marginal regions
would be those at the geometric periphery of a
larger area (e.g. a country, a continent or anoth-
er territory).

e Ecological. This approach is ambiguous: it can
either be considered as the natural potential of
an area for human survival, or as the state of the
environment.

e Economic. Marginality in this case would be
defined by production potential, accessibility,
and infrastructure.

e Social. In this case the focus is on minorities
and socially marginal groups, according to var-
ious criteria (ethnicity, language, religion etc.).

In contemporary research in Croatia, it is worth
emphasizing research that is directly or indirect-
ly related to research in marginal areas: at the lo-
cal level (Nejasmi¢, 2005; Popovi¢ and Radeljak,
2011; Nejasmi¢ and Toski¢, 2013; Feletar, 2014;
Nejasmi¢ and Toski¢, 2016); research focused on
land use change and the determination of land-
scape degradation as a feature of marginal are-
as (Horvat, 2013; Cvitanovi¢ and Fuerst-Bjelis,
2018); an overview of the basic concepts of geo-
graphic marginality (Horvat and Toski¢, 2017); re-
search on social exclusion in the sense of margin-
alization (Suéur, 1995; Suéur, 2004; Sporer, 2004);
a look at the historical aspect of marginal groups
in Croatian medieval societies (Karbi¢, 1991); and
the impact of the traffic marginality on the every-
day lives of secondary school students in Zagreb
(Gasparovi¢ and Jakov¢i¢, 2014).

Over the last few years, in addition to the usual
conventional topics and areas dealing with mar-
ginality, there has been a significant increase in
the amount of scientific research on marginality
regarding completely new areas and topics, such
as: the COVID-19 crisis, the migrant and refu-
gee crisis, as well as climate change and globali-
zation (Sevelius et al., 2020; Fuerst-Bjelis, 2020;
Sanfelici, 2021; Fuerst-Bjeli§ and Sulc, 2022).
Geographic Information Systems (GIS) can play a
crucial role in understanding and addressing issues
related to marginality. GIS is a technology that
allows for the collection, analysis, and visualiza-
tion of spatial data. By integrating geographic data

e ckoloski: ovo je glediste dvosmisleno, moze
se uzeti ili kao prirodni potencijal podrudja za
Jjudski opstanak ili kao stanje okolisa

¢ ckonomski: marginalnost bi se u ovom slucaju
definirala proizvodnim potencijalom, dostu-
pnoscu i postoje¢om infrastrukturom

e drustveni: u ovom bi slu¢aju fokus bio na ma-
njinama i drustveno marginalnim skupinama
prema razli¢itim kriterijima (nacionalnost, je-

zik, vjera itd.).

U suvremenim istrazivanjima u Hrvatskoj va-
lja istaknuti istrazivanja koja su izravno ili ne-
izravno vezana uz istrazivanja marginalnih pod-
rudja: nalokalnoj razini (Nejasmic, 2005; Popovi¢
i Radeljak, 2011; Nejasmic i Toski¢, 2013; Fele-
tar, 2014; Nejasmié i Toski¢ 2016), istrazivanja
promjena koristenja zemljista i odredivanje de-
gradacije pejzaza kao obiljezja marginalnih po-
drugja (Horvat, 2013; Cvitanovi¢ i Fuerst-Bjelis,
2018), pregled osnovnih koncepata geografske
marginalnosti (Horvat i Toski¢, 2017), istraziva-
nje socijalne iskljuenosti u smislu marginaliza-
cije (Suéur, 1995; Suéur, 2004; Sporer, 2004), po-
gled na povijesni aspekt marginalnih skupina u
hrvatskim srednjovjekovnim drustvima (Karbig,
1991) i utjecaj prometne marginalnosti srednjos-
kolaca Zagreba na svakodnevni zivot (Gasparo-
vié i Jakovei¢, 2014).

Posljednjih nekoliko godina, osim uobicaje-
nih tema i podruéja koja se bave marginalnoséu,
znatno je porastao broj znanstvenih istrazivanja
marginalnosti na sasvim novim podruéjima i te-
mama kao $to su na primjer COVID-19 kriza,
migrantska i izbjeglicka kriza, klimatske promje-
ne i globalizacija (Sanfelici, 2021; Sevelius i dr.,
2020; Fuerst-Bjelis, 2020; Fuerst-Bjelis 1 Sule,
2022). Geografski informacijski sustavi (GIS)
mogu igrati klju¢nu ulogu u razumijevanju i rje-
Savanju pitanja povezanih s marginalizacijom.
GIS je tehnologija koja omoguéuje prikuplja-
nje, analizu i vizualizaciju prostornih podataka.
Integrirajuéi geografske podatke s razli¢itim
socioekonomskim i demografskim informacija-
ma, GIS moze pruziti vrijedne uvide u obrasce
marginalizacije i pomo¢i u identifikaciji podruc-
ja ili populacija koje su najranjivije ili su zakinu-
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with selected socio-economic and demographic
information, GIS can provide valuable insights
into patterns of marginalization and help identify
areas or populations that are the most vulnerable
or disadvantaged. By employing exploratory factor
analysis in the context of geographical marginality,
researchers can uncover the latent dimensions that
contribute to marginalization and gain a better
understanding of the underlying factors shaping
disparities across various geographic areas. This
knowledge can inform policymakers, planners,
and practitioners in developing targeted interven-
tions and policies to address geographical margin-
ality and promote more equitable development.
In summary, GIS and factor analysis can be valu-
able tools in understanding and addressing mar-
ginality by providing spatial insights, supporting
evidence-based decision-making, and empower-
ing marginalized communities to participate in
the mapping and planning processes. Luki¢ (2012)
highlighted that in the last 30 years, factor analysis
has been utilized in numerous research studies in
geography and other social and natural sciences,
thanks to the development of computers, special-
ized statistical software and GIS. In recent years,
multivariate analysis methods and GIS have been
increasingly used in geographical research with-
in the context of physical and social geography.
Rasi¢-Bakari¢ (2005) applied factor and cluster
analysis to group selected units of local self-gov-
ernment in three counties based on similar char-
acteristics. Kurnoga-Zivadinovi¢ (2007) employed
cluster and factor analysis, as well as discriminant
analysis, to classify Croatian counties into larger
groups with similar socio-economic indicators.
Prelogovi¢ (2009) utilized factor analysis to exam-
ine the socio-spatial structure of Zagreb based on
eighteen indicators. Bahovec et al. (2011) studied
sustainable socio-economic development in select-
ed countries by applying factor and cluster analysis
to ten chosen indicators. Luki¢ (2012) created a
detailed typology of rural and urban settlements in
Croatia at the level of statistical settlements using
principal component analysis and factor analysis.

As part of their doctoral dissertation, Radeljak
(2014) utilized both quantitative and qualitative
approaches; in the quantitative approach, both fac-
tor and cluster analysis are employed. Perisi¢ (2014)
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te. Upotrebom eksploratorne faktorske analize u
kontekstu geografske marginalizacije istrazivaci
mogu otkriti latentne dimenzije koje doprinose
marginalizaciji i bolje razumjeti temeljne ¢imbe-
nike koji oblikuju nejednakosti u razli¢itim geo-
grafskim podruéjima. To znanje mogu iskoristiti
politic¢ari i planeri pri razvoju ciljanih interven-
cija i politika za rjesavanje geografske margi-
nalizacije 1 promicanje pravednijega razvoja.
GIS i faktorska analiza mogu biti vrijedni ala-
ti za razumijevanje i rjeSavanje marginalizaci-
je pruzanjem prostornih uvida, podrzavanjem
odluc¢ivanja temeljenog na dokazima te osna-
Zivanjem marginalizirane zajednice da sudje-
luje u procesima planiranja. Luki¢ (2012) istice
da je faktorska analiza u posljednjih 30 godina
koristena u brojnim istrazivackim studijama
u geografiji i drugim drus$tvenim i prirodnim
znanostima zahvaljujuéi razvoju racunala, spe-
cijaliziranih statisti¢kih softvera i GIS-a. Po-
sljednjih godina multivarijatne metode analize
i GIS sve se vise koriste u geografskim istrazi-
vanjima u kontekstu fizicke i socijalne geografi-
je. Rasi¢-Bakari¢ (2005) primjenjuje klastersku
i faktorsku analizu da bi se grupirale odabrane
jedinice lokalne samouprave u trima Zupanijama
na temelju sli¢nih obiljezja. Kurnoga—Zivadino—
vi¢ (2007) koristi se klasterskom i faktorskom
analizom, kao i diskriminantnom analizom, da
bi se hrvatske Zupanije klasificirale u veée gru-
pe sa slicnim socioekonomskim pokazateljima.
Prelogovi¢ (2009) se sluzi faktorskom analizom
da bi proucio socioprostornu strukturu Zagreba
na temelju osamnaest pokazatelja. Bahovec i dr.
(2011) proucavaju odrzivi socioekonomski ra-
zvoj odabranih zemalja primjenjujudi faktorsku
i klastersku analizu na deset odabranih poka-
zatelja. Luki¢ (2012) stvara detaljnu tipologiju
ruralnih i urbanih naselja u Hrvatskoj na razini
statistickih naselja koristedi se analizom glavnih
komponenata i faktorskom analizom.

U svojoj se doktorskoj disertaciji Radeljak
(2014) sluzi kvalitativnim i kvantitativnim (fak-
torska i klasterska analiza) pristupima. Perigi¢
(2014) procjenjuje i kategorizira jedinice lokalne
i regionalne samouprave prema socioekonom-
skom razvoju na temelju klasterske i diskrimi-
nacijske analize. Siljeg i dr. (2015) koriste se



assessed and categorized units of local and regional
self-government according to socio-economic de-
velopment based on cluster and discriminant anal-
ysis. Siljeg et al. (2015) utilized a quantitative ap-
proach to examine marginalization and geographic
peripherality in the settlements of Peljesac Pen-
insula. The authors developed four indicators that
served as the foundation for the GIS analysis. To
explore the relationships among these indicators,
the peninsula was divided into zones that exhibit-
ed varying degrees of marginalization. These differ-
ences were quantitatively expressed using an index
of marginalization. This methodology allowed for a
comprehensive analysis of marginalization patterns
and provided insights into the specific areas and
processes of marginalization within the study area.

For spatial analysis in territorial marginal-
ity mapping, Chieffallo et al. (2022) described a
methodology that relies on geostatistical analysis
techniques implemented within a GIS environ-
ment. Their approach involves measuring a system
of quantitative indicators at the municipal level.
The mapping process includes calculating the Mo-
ran correlation index and generating LISA cluster
maps. These methods allow for the identification
and visualization of spatial patterns and clusters of
marginality across the studied area. To assess terri-
torial marginality, Corrado and Scorza (2022) em-
ployed a machine learning-based approach. They
utilized machine learning techniques to identify
the typical characteristics of marginal areas in the
Basilicata mountainous region. Subsequently, they
applied the trained model to reclassify national ter-
ritory. This approach enables the identification and
classification of marginal areas based on their dis-
tinctive characteristics, offering valuable insights
for targeted interventions and policy-making.
The main aim of this research is to use GIS and
exploratory factor analysis to create a methodolo-
gy that would determine the degree of marginality
of settlements in Medimurje based on the creat-
ed marginality index (MIMaNa), which is itself
based on specific indicators. The marginality index
was obtained by combining six individual factors
and assigning a weighted value to each of them
based on the total variance of the individual factor
in the total variance of the data set.

kvantitativnim pristupom za proucavanje margi-
nalizacije i geografske periferije naselja na po-
luotoku Peljescu. Autori su razvili Cetiri pokaza-
telja koji su sluzili kao osnova za GIS analizu.
Da bi istrazili odnose medu tim pokazateljima,
poluotok je podijeljen na zone koje pokazu-
ju razli¢ite razine marginalizacije. Te su razlike
kvantitativno izrazene indeksom marginalizaci-
je. Ova metodologija omogucuje sveobuhvatnu
analizu uzoraka marginalizacije i pruza uvide
u specifiéna podrudja i procese marginalizacije
unutar istrazivanoga podrudja.

Za prostornu analizu u kartiranju teritorijal-
ne marginalizacije Chieffallo i dr. (2022) opisuju
metodologiju koja se oslanja na tehnike geo-
statisticke analize implementirane unutar GIS
okruzenja. Njihov pristup ukljuuje mjerenje su-
stava kvantitativnih pokazatelja na razini opéina.
U procesu kartiranja ukljuceni su izra¢unavanje
Moranova korelacijskoga indeksa i generiranje
LISA klasterskih karata. Te metode omoguéuju
identifikaciju i vizualizaciju prostornih obrazaca
i klastera marginalnosti u istrazivanom podrudju.
Za procjenu teritorijalne marginalnosti Corrado
i Scorza (2022) primijenili su pristup temeljen
na strojnom ucenju. Koristili su se tehnikama
strojnoga ucenja da bi utvrdili tipi¢na obiljezja
marginalnih podru¢ja u planinskoj regiji Basi-
licata. Potom su dobiveni model primijenili u
reklasifikaciji nacionalnoga teritorija. Navedeni
pristup omogucuje identifikaciju i klasifikaciju
marginalnih podruéja na temelju njihovih ka-
rakteristi¢nih obiljezja, pruzajuéi vrijedne uvide
za ciljane intervencije i donoSenje politika za
rjeSavanje geografske marginalizacije i promi-
canje pravednijega razvoja. Glavni je cilj ovoga
istrazivanja primjenom GIS-a i eksplorativne
faktorske analize izraditi metodologiju kojom
¢e se na osnovi odredenih indikatora odrediti
stupanj marginalnosti medimurskih naselja na
osnovi indeksa marginalnosti (MIMaNa). In-
deks marginalnosti dobiven je spajanjem Sest
pojedina¢nih faktora dodjeljivanjem ponderira-
ne vrijednosti svakom od njih na temelju ukupne
varijance pojedinoga faktora u ukupnoj varijanci

skupa podataka.
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Study area

The research area is the County of Medimurje,
and the spatial level of the research is settlement. Ac-
cording to the 2011 Census of Population, House-
holds and Dwellings, a total of 113,804 inhabitants
lived in Medimurje County, meaning 2.7% of the
total population of Croatia. With its area of 729.22
km?, Medimurje is the smallest county and occu-
pies only 1.3% of the total area of Croatia. How-
ever, it is the most densely populated county with
156.1 inhabitants per square kilometer. Data from
the preliminary results of the 2021 Census show that
in 10 years, Medimurje lost 7,941 inhabitants (al-
most 7%). The local self-government units of Cak-
ovec and Orehovica are the only ones that recorded
a slight increase in population (Croatian Bureau of
Statistics, 2021). Two Roma settlements with an ex-
clusively Roma population, Parag and Piskorovec,
also recorded a significant increase in population.
According to the natural-geographic features, two

Podrucje istrazivanja

Podrugje istrazivanja je Medimurje, a prostorna
je razina istrazivanja naselje. Medimurje je najma-
nja, najsjevernija, ali i najgusce naseljena Zupanija
u Republici Hrvatskoj. Prema popisu stanovnis-
tva iz 2011. godine na podru¢ju Medimurske
zupanije Zivielo je ukupno 113.804 stanovnika,
tj. 2,7 % ukupnoga stanovnistva Hrvatske. Me-
dimurje je sa svojom povrSinom od 729,22 km?
najmanja zupanija i zauzima samo 1,3 % ukupne
povrsine Hrvatske, ali je istovremeno i najgusée
naseljena Zupanija sa 156,1 stanovnika na ce-
tvorni kilometar. Podatci preliminarnih rezultata
popisa stanovnistva iz 2021. pokazuju da je u 10
godina Medimurje izgubilo 7941 stanovnika, go-
tovo 7 %. Jedinice lokalne samouprave Cakovec i
Orehovica jedine su koje biljeze blagi porast broja
stanovnika. Znacajan porast stanovnika biljeze i
dva romska naselja — Parag i Piskorovec. Prema
prirodno-geografskim znacajkama jasno se dife-

Goordinale System:HTRSS6/TM -
Spheroid:GRS 1980
EPSG Code:3765

Fig. 1 Geographical location and position of Medimurje County
SI. 1. Geografski smjestaj i polozaj Medimurske Zupanije

Source: State Geodetic Administration (2021)
lzvor: Drzavna geodetska uprava (2021)
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basic micro-regional units are clearly differentiated:
hilly Upper Medimurje and flat Lower Medimurje.
The location of Medimurje next to the border with
Slovenia and Hungary gives it a distinctive border
characteristic. In accordance with the Act on the Ter-
ritories of Counties, Cities and Municipalities, Medi-
murje County is divided into 25 territorial units: 3
cities, 22 municipalities and 131 settlements (Fig. 1).

Research methodology

In addition to the application of GIS, exploratory
factor analysis was also used in the research. Using
these analyses and selected variables, a methodology
was created to identify and analyze geographic mar-
ginality. After the results were obtained, six factors
were named and interpreted, which are shown on the
thematic maps. Based on the obtained factors and fac-
tor scores, synthetic indices of the marginality of the
settlements in Medimurje (MIMaNa) were created.
'The complete diagram of the methodology used in this
research consists of 10 steps (Fig. 2).

The main aim of exploratory factor analysis is to
obtain a relatively small number of latent variables that
account for the largest amount of association in the set
of observed variables. The method is used when there is
no predefined idea regarding structure or dimension in
the set of variables (Fulgosi, 1988; Tabachnick and Fi-
dell, 2007; Hair et al., 2014). In addition to the general
main goal, the research also has the following specific

goals:

* to create a complex image of the structure of vari-
ables, each of which represents a separate correla-
tion with a specific significance. To show, analyze
and identify the possible existence of geographical
marginality of the settlements in Medimurje more
clearly by grouping variables.

* to reduce the number of initial variables in order to
interpret the results more clearly, so that the re-
duced results can be more easily put to use in fur-
ther statistical analyses.

* to determine how many factors are needed for the
best explanation of common characteristics among
a set of variables, via factor analysis.

Free open source programs were used in the re-

renciraju dvije osnovne mikroregionalne cjeline:
brezuljkasto gornje i nizinsko donje Medimurje.
Polozaj Medimurja uz granicu sa Slovenijom i
Madarskom daje mu izrazito obiljezje pogranic-
nosti. Sukladno Zakonu o podruédjima Zupanija,
gradova i opéina Medimurska Zupanija podije-
ljena je na 25 teritorijalnih jedinica: 3 grada i 22
opéine te 131 naselje (sl. 1).

Metodologija istrazivanja

U istrazivanju je uz primjenu GIS-a koriste-
na i eksplorativna faktorska analiza. Koriste-
njem tih analiza i odabranih varijabli naprav-
ljena je metodologija za identificiranje i analizu
geografske marginalnosti. Nakon dobivenih re-
zultata imenovano je i interpretirano $est fakto-
ra koji su prikazani na tematskim kartama. Na
osnovi dobivenih faktora i faktorskih bodova
napravljeni su sinteticki indeksi marginalnosti
medimurskih naselja — MIMaNa. Dijagram
metodologije koristene u ovom istrazivanju sa-

stoji se od 10 koraka (sl. 2).

Glavni je cilj eksplorativne faktorske anali-
ze dobiti relativno nizak broj latentnih varija-
bli koje ¢ine najvedi iznos povezanosti u skupu
promatranih varijabli, a metoda se koristi kada
nema unaprijed definirane ideje o strukturi ili
dimenzijama u skupu varijabli (Fulgosi, 1988;
Tabachnick i Fidell, 2007; Hair i dr. 2014). S
obzirom na glavni cilj u ovom se istrazivanju po-
stavljaju sljedeéi specifi¢ni ciljevi:

e grupirati sloZenu sliku strukture varijabli od
kojih svaka predstavlja zasebnu korelaciju s
odredenim znacajem; grupiranjem varijabli
jasnije prikazati, analizirati i identificirati
eventualno postojanje geografske marginal-
nosti medimurskih naselja

* smanjiti broj inicijalnih varijabli na manji broj
da bi se jednostavnije interpretirali rezulta-
ti i da bi se tako smanjeni rezultati mogli
uspjesnije i jednostavnije koristiti u daljnjim
statistickim analizama

* faktorskom analizom odrediti koliko je faktora
potrebno za najbolje objadnjenje zajednic-
kih obiljezja medu skupom varijabli.
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Exploratory factor analysis
Aims of factor analysis

A A

Statistical: JASP, R

Selection of statistical and GIS software <

A 4

A 4

GIS: QGIS

F 3

Variable selection

Y

A A

Variables and indicators analysis

Kaiser-Meyer-Olkin test

Measuring sampling adequacy

F 3

A 4

Bartlett's sphericity test

Factor extraction

F 3

A 4

F 3

Determining the number of factors

Factor matrix

> Principal axis factoring
B Parallel analysis method
P> Orthogonal Varimax rotation

Rotated factor matrix

F Y

Calculating factor scores

A 4

4

Regression method

Naming and interpreting factors <

A A

> GIS and statistical analysis

The degree of geographical marginality
The Medimurje Index of marginalization of settlements (MIMaNa)

Fig. 2 Methodological scheme
SI. 2. Metodoloska shema

search. Spatial analyses and map making were done
in the QGIS 3.18 program. Statistical analyses were
made with the JASP 0.14.1 and R 4.0.4 free open
source programs. Determining the variables and indi-
cators that define the marginality of an area is one of
the most important steps; one must take care, however,
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U istrazivanju Ce se koristiti slobodni progra-
mi otvorenoga koda. Prostorne analize i izrada
karata izradene su u programu QGIS 3.18. Sta-
tisticke analize izradene su slobodnim progra-
mima otvorenoga koda JASP 0.14.1 i R 4.0.4.

Odredivanje varijabli i indikatora koji definiraju



because this directs the research itself and the results
obtained largely depend on it. However, as was already
indicated, the variety and diversity of variables and in-
dicators should not hinder or limit research, rather they
should open new perspectives for further research in
this area. One of the interesting characteristics of this
research is that micro data for the lowest spatial level,
the settlement level, were also used--some of which
were used in this type of research for the first time.
A total of 60 potential variables were extracted from
the collected data. After the statistical and cartograph-
ic analysis and assessment of the appropriateness of
the data, the variables were divided into 5 dimensions.
After the exploratory factor analysis, 30 final variables
were selected. A detailed description of the variables is

described in Table 1.

Variables analyzed by factor analysis must be
quantitative and form a suitable homogeneous set.
The first step is to visually inspect the data correla-
tions and identify those that are statistically signifi-
cant. The presence of significant deviations can sig-
nificantly affect the results of the exploratory factor
analysis and the comprehensible interpretation of the
obtained results. Deviations were checked using vari-
ous procedures in JASP, such as: descriptive statistics,
histogram and normal QQ-plot. Extreme values were
observed for certain variables (vital index, number of
inhabitants per km?, number of business entities, ag-
ing index), all of which refer to settlements with a
majority Roma population (Parag and Piskorovec), so
these settlements were omitted from further analysis
as this would not affect the correlation of the data and
the distortion of the factor values. The Keiser-Mey-
er-Olkin (KMO) measure of sampling adequacy
(Kaiser and Rice, 1974) and Bartlett’s test of sphe-
ricity (Bartlett, 1954) were used to detect multi-col-
linearity. All variables that had a KMO value of less
than 0.5 were omitted from further analysis. The av-
erage KMO measure for all variables in this research
is 0.730. Given that the KMO measure is greater than
0.7, the value is satisfactory to continue with the fac-
tor analysis. Bartlett’s sphericity test showed that the
p value is approximately equal to 0 (p<0.001), which
means that a significant correlation was achieved be-
tween the selected variables. The results of the meas-
ures used show that the selected set of 30 variables is
suitable for exploratory factor analysis.

marginalnost nekoga podrudja jedan je od naj-
vaznijih koraka pri kojem treba biti vrlo oprezan
jer on usmjerava samo istrazivanje i dobiveni re-
zultati uvelike ovise o njima. Medutim, kao §to
je ve¢ naznaceno, Sarolikost i razli¢itost varijabli
i indikatora ne bi u istrazivanjima trebalo sputa-
vati i ogranicavati, ve¢ otvoriti nove perspektive
u istrazivanju marginalnosti. Jedna je od speci-
fi¢nost ovoga istrazivanja da se u ovom radu ko-
riste i mikropodatci za najnizu prostornu razinu,
razinu naselja, od kojih su neki u ovakvim istra-
Zivanjima upotrijebljeni prvi put. Iz prikupljenih
podataka izdvojeno je 60 potencijalnih varijabla.
Nakon statisticke i kartografske analize te pro-
cjene prikladnosti podataka varijable su podi-
jeljene u pet dimenzija. Nakon eksplorativne
faktorske analize izdvojeno je 30 kona¢nih vari-
jabla. Detaljan opis varijabli opisan je u tablici 1.

Varijable koje se analiziraju faktorskom ana-
lizom moraju biti kvantitativne te moraju ¢initi
homogeni skup prikladan za faktorsku analizu.
Prvi je korak vizualni pregled korelacije podata-
ka i identificiranje onih koji su statisti¢ki znacaj-
ni. Prisutnost znacajnijih odstupanja moze znat-
no utjecati na rezultate eksplorativne faktorske
analize i razumljivu interpretaciju dobivenih
rezultata. Odstupanja su provjerena pomocu ra-
zli¢itih postupaka u JASP-u kao §to su deskrip-
tivna statistika, histogram i normalni QQ-plot.
U pojedinim varijablama uocene su ekstremne
vrijednosti (vitalni indeks, broj stanovnika na
km?, broj poslovnih subjekata, indeks starenja),
a koje se sve odnosne na naselja s romskom po-
pulacijom (Parag i Piskorovec) pa ée se ta naselja
izostaviti iz daljnje analize da se ne bi utjecalo na
korelaciju podataka i iskrivljavanje vrijednosti
faktora. Za otkrivanje multikolinearnosti kori-
Steni su Keiser-Meyer-Olkinova (KIMO) mjera
adekvatnosti uzorkovanja (Kaiser i Rice, 1974)
i Bartlettov test sferi¢nosti (Bartlett, 1954). Sve
varijable koje su imale KMO vrijednost manju
od 0.5 izostavljene su iz daljnje analize. Prosje¢na
KIMO mjera za sve varijable u ovom istrazZivanju
iznosi 0.730. Bududi da je KIMO mjera veca od
0.7, vrijednost je zadovoljavajuc¢a da se nastavi s
faktorskom analizom. Bartlettov test sferi¢nosti
pokazao je da je p vrijednost priblizno jednaka
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Tab. 1 Description of variables and dimensions
Tab. 1. Opis koristenih varijabla i dimenzija

Abbreviation Variable description Dimension
/ Kratica / Opis varijablee / Dimenzija
7158 Employees in the primary sector (% of total employees)
- / zaposleni u primarnom sektoru (% od ukupno zaposlenih)
7S Employees in the secondary sector (% of total employees)
- / zaposleni u sekundarnom sektoru (% od ukupno zaposlenih)
71V 'S Employees in the quaternary sector (% of total employees)
- / zaposleni u kvartarnom sektoru (% od ukupno zaposlenih) Socio- )
EK_BR_OBRT Number of active trades / broj aktivnih obrta ;‘,con'omlc
socio-
EK_BR_PS Number of business entities / broj poslovnih subjekata ckonomska
EK_DN_MIG Shal"e of employed daily.mig%‘ants out of total employees. in the s#t‘glement
/ udio zaposlenih dnevnih migranata u ukupno zaposlenim u naselju
Share of employees in the settlement out of total employees
EK_ZAP . Rk o R
/ udio zaposlenih u naselju od ukupno zaposlenih
ST_RAD_KG Work contingent / radni kontingent
F_CESTA Share of roads in the total area of the settlement / udio cesta u ukupnoj povréini naselja
F NAD_VIS The elevation of settlements / nadmorska visina naselja Locatio'nal
F_UDALJ Distance to the regional centre / udaljenost od regionalnoga sredista and natl}(:.n:ll
F_CIJENA The price of travel to the regional centre / cijena putovanja do regionalnoga sredista %?:))Ezzgsli;
F_MIN Minutes of travel to the regional centre / minuta putovanja do regionalnoga sredista i prirodno
Share of construction area in the total area of the settlement geografska
F_GRAD]J . . .. ) o .
/ udio gradevinskoga podru¢ja u ukupnoj povrsini naselja
OB_VS_19+ Share of the population with higher education / udio visokoobrazovanoga stanovnistva
Share of the population older than 15 years enrolled in higher education institutions
OB_VS_FAK . . P o . s
/ udio stanovnika starijih od 15 godina upisanih na visoka uéilista Educational
OB_INT _KC Share of households with Internet access / udio kucanstava koja se koriste internetom / ol‘)l rc :Z::‘),I:l a
Share of the population over the age of 15 without school and with incomplete primary
OB_BEZ _SK school / udio stanovnika starijih od 15 godina bez skole i sa zavr§enom, nepotpunom,
osnovnom $kolom
Share of arable land in total agricultural land of the settlement
P_ORA . . > .
/ udio oranica u ukupnom poljoprivrednom zemljistu naselja
Share of orchards in total agricultural land of the settlement .
P_VC / udio voénjaka u ukupnom poljoprivrednom zemljistu naselja Agrl.cultural
Shate of vineyards in total agricultural land of the settlement / poljo-
P VG re of vineyards in total agricultural land of the settlement privredna
- / udio vinograda u ukupnom poljoprivrednom zemljistu naselja
Share of forest land in total agricultural land of the settlement
P_SUMA o . . .
/ udio $umskoga zemljista u ukupnom zemljistu naselja
ST UMIR /Shzr'e of rgnre;l pfslisons 1m the totbal }')op‘ufla'non‘1 ’ Demographic
udio umirov. Jenl auu (U.pnom rOJU. stanovnika dynamics, and
ST _BR_ST11 Population in 2011 / broj stanovnika 2011. number, com-
ST_ST_KM2 Population density in 2011 / gustoca naseljenosti 2011. position fmd
ST VI Vital index / vitalni indeks fﬁsnlbutiog of
ST 0_19 Share of the population aged 0 to 19 in 2011 / udio stanovnika od 0 do 19 godina 2011. / dir:f;:fsl?:
ST 60+ Share of the population aged 60 and over in 2011 dinamika,
- / udio stanovnika starih 60 i vise godina 2011. broj, sastav
ST IS Aging index / indeks starenja irazmjestaj
ST_MP Intercensal change index (2001/2011) / indeks medupopisne promjene (2001./2011.) stanovnistva

Sources: Croatian Bureau of Statistics (2013); Croatian Chamber of Economy (2020); State Geodetic Administration (2021); CAC/HAK (2021)
lzvori: Drzavni zavod za statfistiku (2013); Hrvatska gospodarska komora (2020); Drzavna geodetska uprava (2021); Hrvatski autoklub (2021)
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Tab. 2 Proportion of variance
Tab. 2. Udio varijancea

Factor SumSq. Proportion | Cumulative
/Faktor |/Zbrojkvadrata | /Udio |/Kumulativno
Factor 1 4.049 0.135 0.135
Factor 2 3.832 0.128 0.263
Factor 3 3.191 0.106 0.369
Factor 4 3.089 0.103 0.472
Factor 5 3.010 0.100 0.572
Factor 6 2.637 0.088 0.660

Source: According fo the research results
lzvor: Prema rezultatima istrazivanja

Factor extraction is a general term for the process of
reducing the number of dimensions that are analyzed us-
ing variables in a data set to a smaller number of factors.
Factor extraction involves determining the number of
factors that can be used to best represent the interrelation-
ships of a set of variables. In this research, the method of

0 (p<0.001), sto znaci da je postignuta znacajna
korelacija izmedu odabranih varijabla. Rezultati
koristenih mjera pokazuju da je odabrani skup
od 30 varijabli prikladan za eksplorativnu fak-

torsku analizu.

Izdvajanje faktora opdi je pojam za postupak
smanjenja broja dimenzija koje se analiziraju po-
mocu varijabli u skupu podataka na manji broj
faktora. Izdvajanje faktora ukljucuje odredivanje
broja faktora koji se mogu koristiti za najbolje
predstavljanje medusobnih odnosa skupa varija-
bli. U ovom je istraZivanju za izdvajanje fakto-
ra koristena metoda glavnih osi (Cattell, 1966;
Fabrigar i dr. 1999; Thompson, 2004; Osborne,
2014). Metodom paralelne analize (Horn, 1965)
u programu JASP sugerirano je rjeSenje sa Sest
faktora (sl. 3). Kako pojedini autori smatraju da
je Hornova metoda jedna od najto¢nijih i s naj-
manje varijabilnosti i osjetljivosti za odredivanje

broja faktora (Humphreys i Montanelli, 1975;

8_

Eigenvalue

.,‘_*_*_*

-~ Data
-4&- Simulated (95th quantile)

ch-dhA
e A-A-‘-L-A.-L-‘,.‘,_‘E_‘“‘FA .

Fig. 3 Scree plot
S1. 3. Scree plot

Source: According to the research results
lzvor: Prema rezultatima istrazivanje
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principal axes was used to extract factors (Cattell, 1966,
Fabrigar et al. 1999; Thompson, 2004; Osborne, 2014).
The method of parallel analysis (Horn, 1965) in the
JASP program suggested a solution with six factors
(Fig. 3). Some authors believe that Horn’s method is
one of the most accurate and has the least variability
and sensitivity for determining the number of factors
(Humphreys and Montanelli, 1975; Glorfeld, 1995;
Ledesma and Valero-Mora, 2007); with regard to the
authors’ subjective assessment, it was decided that such
a solution would be kept for further analysis. Six isolated
factors accounted for 66,0% of the total data variance,
out of which the first factor accounted for 13,5%, the
second for 12,8%, the third for 10,6%, the fourth for
10,3%, the fifth for 10,0%, and the sixth factor for 8,8%
(Tab. 2).

After selecting the number of factors and calcu-
lating the factor loading matrix, the unrotated factor
matrix for significant factor loadings was examined.
Unrotated solutions extract factors according to their
order of importance (Tabachnick and Fidell, 2007,
Hair et al., 2014). If the matrix does not have a com-
pletely clear set of factor loadings, meaning that the
matrix has significant cross-loadings and the loadings
are not maximized on only one factor, in order to im-
prove the interpretation of the factor loadings, matrix
rotation is used. The rotated factor matrix is crucial
for understanding and interpreting the results of the
analysis. Rotation is an attempt to reduce the number
of basic indicators that have a high load on the same
factor. Using rotation, the transformation of the factor
axes is achieved. This makes it possible to simplify the
structure, in which each indicator is loaded exclusive-
ly on one of the retained factors, which improves the
comprehensibility of the factors. The ultimate effect
of rotating the factor matrix, although the rotation
cannot change the basic features of the analysis, is to
redistribute the variance values to achieve a simpler,
more theoretically meaningful factorial pattern, and to
make the variables that are most useful in naming and
interpreting each factor more easily identifiable. In this
research, orthogonal Varimax rotation was used, which
makes it so that the final factors are at right angles
compared to each other. As a result of this rotation, it
can be assumed that the information explained by one
factor is independent of the information explained by
other factors. The results of exploratory factor analysis
with Varimax orthogonal rotation and the method of
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Zwick i Velicer, 1986; Glorfeld, 1995; Ledesma
i Valero-Mora, 2007) i s obzirom na subjektivnu
procjenu autora, odluceno je da ée se takvo rje-
Senje zadrzati u daljnjoj analizi. Sest izdvojenih
faktora ¢ini 66,0 % ukupne varijance podataka,
od cega prvi faktor ¢ini 13,5 %, drugi 12,8 9%,
tre¢i 10,6 %, cetvrti 10,3 %, peti 10,0 % i Sesti
faktor 8,8 % (tab. 2).

Nakon odabira broja faktora i izracuna fak-
torske matrice optereenja ispitujemo nerotiranu
faktorsku matricu za znacajna faktorska optere-
¢enja. Nerotirana rjeSenja izdvajaju faktore prema
redoslijedu njihove vaznosti (Tabachnick i Fidell,
2007; Hair i dr., 2014). Ako matrica nema potpu-
no jasan skup faktorskih opterecenja, tj. matrica
ima znacajna poprecna opterecenja i opterecenja
nisu maksimalizirana samo na jedan faktor, u
svrhu poboljsanja interpretacije faktorskih opte-
recenja koristimo se rotacijom matrice. Rotirana
faktorska matrica klju¢na je za razumijevanje i
interpretiranje rezultata analize. Rotacijom se
pokusava smanjiti broj osnovnih pokazatelja koji
imaju veliko opterecenje na isti faktor. Rotaci-
jom se postize transformacija faktorskih osi koja
omogucuje priblizavanje jednostavnijoj strukturi,
u kojoj je svaki pokazatelj opterecen isklju¢ivo na
jedan od zadrzanih faktora ¢ime se poboljsava ra-
zumljivost faktora. Iako rotacija ne moze promi-
jeniti osnovne znacajke analize, krajnji je ucinak
rotacije faktorske matrice preraspodjela vrijedno-
sti varijance da bi se postigao jednostavniji, teo-
rijski vazniji faktorski obrazac i da bi se varijable
koje su najkorisnije kod imenovanja i interpreta-
cije svakoga faktora mogle lakse identificirati. U
ovom je istrazivanju koriStena ortogonalna Vari-
max rotacija kojom se postize to da ¢e konacni
faktori biti medusobno pod pravim kutom. Kao
rezultat ove rotacije moZemo pretpostaviti da su
informacije koje objasnjava jedan faktor neovisne
o informacijama koje objasnjavaju drugi faktori.
Rezultati eksplorativne faktorske analize s vari-
max ortogonalnom rotacijom i metodom glavnih
osi za izdvajanje prikazani su u tablici 3. Crve-
nom bojom oznacena su znacajna faktorska opte-
recenja (<0.40).

Faktorski su bodovi slozeni rezultati izra-
Cunati za svako promatranje svakoga faktora



Tab. 3 Factor matrix
Tab. 3. Matrica faktorskoga opterecenja

Exploratory Factor Analysis, Factor Loadings
/ Eksplorativna faktorska analiza, Faktorska opterecenja
= =
1 2 3 4 5 6
F_CESTA 0.434 0.077 0.013 0.102 -0.059 -0.127 0.775
ST_VI 0.056 -0.540 -0.166 -0.212 -0.097 0.111 0.611
EK_BR_OBRT 0.885 0.019 0.164 -0.123 -0.088 0.261 0.099
Z 1S -0.291 0.123 -0.293 0.002 0.250 0.591 0.403
Z_11_S -0.075 -0.131 -0.093 0.319 -0.255 -0.642 0.389
Z_ 1V S 0.354 -0.113 0.462 -0.196 -0.128 0.114 0.580
ST_UMIR 0.059 0.841 -0.066 0.085 -0.159 0.123 0.237
F_NAD_VIS -0.085 -0.019 -0.176 -0.055 0.791 0.001 0.333
F_UDAL]J -0.088 0.206 -0.138 0.942 0.019 0.036 0.041
F_MIN -0.168 0.204 -0.244 0.828 0.192 0.138 0.129
F_GRAD] 0.548 0.029 0.184 -0.250 0.079 -0.149 0.573
ST _ST _KM2 0.769 -0.184 0.207 -0.365 -0.154 -0.040 0.174
EK_BR_PS 0.882 0.025 0.125 -0.103 -0.059 0.242 0.134
EK_ZAP 0.323 0.093 0.114 0.111 -0.132 0.803 0.200
OB_VS_19+ 0.146 -0.113 0.835 -0.038 -0.232 0.068 0.208
OB_VS_FAK 0.145 -0.100 0.839 -0.042 -0.234 0.070 0.203
OB_INT_KC 0.166 -0.069 0.595 -0.237 -0.284 -0.169 0.449
OB_BEZ_SK -0.164 -0.100 -0.611 0.187 0.077 0.256 0.484
P_ORA -0.032 -0.147 0.230 -0.126 -0.758 0.027 0.333
P_VC -0.050 0.043 0.045 0.077 0.614 0.001 0.611
P_VG -0.092 0.103 -0.131 0.079 0.730 0.176 0.393
P_SUMA -0.189 -0.032 -0.218 -0.014 0.496 -0.067 0.665
ST _0_19 -0.014 -0.888 -0.170 -0.054 -0.175 0.053 0.146
ST_60+ -0.032 0.820 -0.220 0.123 -0.084 0.361 0.127
ST_IS 0.014 0.892 -0.198 0.061 0.068 0.244 0.097
F_CIJENA -0.244 0.225 -0.120 0.892 0.075 -0.009 0.074
EK_DN_MIG -0.292 -0.094 0.076 -0.314 0.015 -0.615 0.423
ST _MP -0.011 -0.507 0.175 -0.152 -0.240 0.099 0.622
ST_BR_ST11 0.862 -0.052 0.186 -0.083 -0.211 0.300 0.077
ST_RAD_KG 0.067 0.069 0.399 -0.092 0.174 -0.439 0.600

Source: According to the research results
lzvor: Prema rezultatima istrazivanja

main axes for extraction are presented in Table 3. Sig-
nificant factor loadings (<0.40) are marked in red.

Factor scores are composite scores calculated for
each observation of each factor extracted via factor
analysis (Thompson, 2004). Hair et al., (2014) con-
cluded that factor scores are one of three ways to use
obtained results in further analyses. In this research,
from a conceptual point of view, the factor scores rep-

izdvojenog u faktorskoj analizi (Thompson,
2004). Hair i dr. (2014) zakljucuju da su fak-
torski bodovi jedan od triju nac¢ina za koriste-
nje dobivenih rezultata u daljnjim analizama.
U ovom istrazivanju, konceptualno gledajudi,
faktorski bodovi predstavljaju stupanj u kojem
svako medimursko naselje postiZze svoju ocjenu
prema optereéenjima faktora. Faktorski bodovi
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resent the degree to which each settlement in Medi-
murje achieves its rating according to factor loadings.
Factor scores were calculated using the regression
method. This method defines factor scores as the prod-
uct of the factor matrix of variable loadings with the
inverse of the covariance matrix of the variables and
the data vector (Thomson, 1935; Thurstone, 1935). Be-
fore naming and interpreting the factors, the reliability
coefficient was analyzed. This coefficient evaluates the
internal consistency of each factor, with the most com-
monly-used method being Cronbach’s alpha (Cron-
bach, 1951; Peter, 1979). In general, the agreed-upon
lower limit for Cronbach’s alpha values, which indi-
cates sufficient internal consistency, is 0.70—although
this can be reduced to 0.60 in exploratory analyses
(Robinson et al., 1991). In this research, the Cronbach
alpha value was determined for each factor separately.
'The fourth factor had the highest value (0.914), while
the second factor had a value below the recommend-
ed level (0.502). It is difficult to determine the reason
for the low value of the coefficient of this factor, but
considering the significance of the variables used, the
factor will be retained for further analysis. The other
four factors are around the recommended value of 0.7.

In the process of naming and interpreting the fac-
tors, significant loads on the variables were analyzed.
Variables with higher loadings have a greater influence
on the explanation of the factors. Of course, in such an
interpretation and naming of factors, the sign of the
load must also be considered. In this research, loads
greater than 0.4 were selected. Based on the results of
the exploratory factor analysis, names were determined
for the six obtained factors. The process of naming and
interpreting factors is largely based on the subjective
opinion of the researcher conducting the factor anal-
ysis, so it is possible that different researchers would
assign different names to the same factor and interpret
the same results differently. In any case, the tendency
is to assign as logical a name as possible, in accordance
with the selected variables. Regarding the correlation
diagram of factors and variables, we see positive and
negative correlations of variables with the indicated
values in relation to a certain factor. Positive corre-
lations of factors with variables are shown in green,
negative correlations in red, and the thickness of the
line determines the size of the correlation. Positive and
negative correlations between the factors themselves
are shown in the same way (Fig. 4).
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izraCunati su regresijskom metodom.Ta metoda
definira faktorske bodove kao umnozak faktor-
ske matrice opteredenja varijabli s inverznom
matricom kovarijance varijabli i vektorom po-
dataka (Thomson, 1935; Thurstone, 1935). Prije
imenovanja i interpretiranja faktora analizi-
ran je koeficijent pouzdanosti. Koeficijentom
se ocjenjuje unutarnja konzistentnost svakoga
faktora, pri ¢emu je najcesée koriStena meto-
da Cronbachova alfa (Cronbach, 1951; Peter,
1979). Opcenito, dogovorena donja granica za
vrijednosti Cronbachove alfe, a koja upucuje na
dovoljnu unutarnju konzistentnost, iznosi 0.70
iako se u istrazivackim analizama mozZe smanjiti
na 0.60 (Robinson i dr., 1991). U ovom istrazi-
vanju vrijednost Cronbach alfe utvrdena je za
svaki faktor posebno. Cetvrti faktor ima najveéu
vrijednost (0.914), dok drugi faktor ima vrijed-
nost ispod preporucene (0.502). Tesko je odre-
diti razlog niske vrijednosti koeficijenta ovoga
faktora, ali s obzirom na vaznost koristenih va-
rijabli faktor ¢e se zadrzati za daljnju analizu.
Ostala Cetiri faktora kre¢u se oko preporucene
vrijednosti od 0.7.

U imenovanju i interpretaciji faktora analizira-
ju se znacajna opterecenja na varijablama. Varija-
ble s vedim optere¢enjem u vecoj mjeri utje¢u na
objasnjenje faktora. Naravno da se u takvoj inter-
pretaciji i imenovanju faktora mora gledati i pred-
znak optereéenja. U ovom istrazivanju odabrana
su opterecenja veéa od 0.4. Na osnovi rezultata
eksplorativne faktorske analize odredeni su nazi-
vi za $est dobivenih faktora. Proces imenovanja i
interpretacije faktora temelji se umnogome i na
subjektivnom misljenju istrazivaca koji provodi
faktorsku analizu pa je moguce da bi drugi istra-
Ziva¢i za iste rezultate dodijelili faktoru drukdiji
naziv i druk¢ije ga interpretirali. U svakom slucaju
tendencija je da naziv faktora bude §to logi¢niji
te u skladu s odabranim varijablama. Na dijagra-
mu korelacije faktora i varijabli vidimo pozitivne
i negativne korelacije varijabli s naznacenim ve-
licinama u odnosu na odredeni faktor. Zelenom
bojom prikazuju se pozitivne korelacije faktora s
varijablama, crvenom bojom negativne, a deblji-
na linije odreduje veli¢inu korelacije. Na isti nacin
prikazane su i pozitivne i negativne korelacije iz-
medu samih faktora (sl. 4).



Fig. 4 Path diagram of correlati-
on of factors and variables)

SI. 4. Path dijogram korelacije
faktorai varijabli

Source: According fo the rese-
arch results

lzvor: Prema rezultatima istra-
Zivanja
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Result and discussion

The first factor that explained the largest share of
the total variance (13.5%) had significant positive cor-
relations with all six variables that the factor consists
of. These are population density per km? number of
inhabitants, number of business entities and number
of active trades (Tab. 4). The number of inhabitants
and population density can indicate the attractiveness
and importance of a geographical area or specific set-
tlement, while a lower number of inhabitants and a
lower density suggest unattractiveness, the presence
of poverty, and/or neglect in a given area. The number
of active business entities and registered trades is an
indicator of the development of entrepreneurship in
a given area. There is also a positive correlation with
the variables that indicate the share of the construc-
tion area in the total area of the settlement and road

density.

The share of the construction area in relation to the
total area of the settlement is an important indicator
regarding the possible development and quality use of
space. The variable representing road density is corre-
lated with this spatial indicator, meaning the share of
the area of certain types of roads (state, county, local
and unclassified) in relation to the total area of the
settlement. The development of the road network is
closely related to the area’s economic development.
According to Mali¢ (1971), the quality of trans-
port connections has an influence on the formation
of transformational characteristics of a settlement.
Transport connections are related to the size of the
settlement. Better transport connections contribute to
changes in traditional settlements, and promote de-
mographic and spatial expansion. All these indicators
point to potential for dynamic development and qual-
ity use of space. Based on the six selected variables,
the first factor was named Spatial concentration and
economic dynamics.

If the geographical distribution of settlements of
the first factor is considered, in addition to the set-
tlements of Cakovec, Prelog and Mursko Sredisce,
the area around the regional center (Cakovec) also
stands out significantly. These are the settlements of
Savska Ves, Strahoninec, Nedelis¢e, Dunjkovec, Sen-
kovec, Mihovljan, Pribislavec, and Ivanovec. These
settlements have the largest number of registered
trades and business entities, a larger number of in-
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Rezultati i rasprava

Prvi faktor kojim je objasnjen najveéi udio od
ukupne varijance (13,5 %) ima znacajne pozitivne
korelacije sa svih Sest varijabli koje objasnjavaju
ovaj faktor. To su gustoca naseljenosti na km?, broj
stanovnika, broj poslovnih subjekata i broj aktiv-
nih obrta (tab. 4). Broj stanovnika i gustoca nase-
ljenosti mogu upudivati na atraktivnost i vaznost
geografskoga podrucdja ili konkretnoga naselja, dok
manji broj stanovnika i manja gustoca sugeriraju
na neatraktivnost prostora, postojanje siromastva
i zapustenosti podrudja. Broj aktivnih poslovnih
subjekata i registriranih obrta pokazatelj je razvoja
poduzetnistva na odredenom podrudju. Pozitivna
korelacija je i s varijablama koje upucuju na udio
gradevinskoga podrucja u ukupnoj povrsini nase-
lja i cestovnu gustocu.

Udio gradevinskog podru¢ja u odnosu na
ukupnu povr§inu naselja vazan je pokazatelj koji
upucuje na mogudi razvoj i kvalitetno koristenje
prostora. S ovim je prostornim pokazateljem ko-
relirana i varijabla koja predstavlja cestovnu gu-
stocu, tj. udio povrsine pojedinih vrsta cesta (dr-
zavnih, zupanijskih, lokalnih i nerazvrstanih) u
odnosu na ukupnu povr§inu naselja. Razvijenost
cestovne mreze usko je povezana s gospodarskom
i ekonomskom razvijenoséu. Prema Mali¢u (1971)
kvaliteta prometnih veza ima utjecaj na formira-
nje preobrazajnih karakteristika naselja. Prometne
veze su u uzajamnoj vezi s veli¢inom naselja. Bolje
prometne veze doprinose mijenjanju tradicional-
noga naselja i pospjesuju demografsko i prostorno
Sirenje. Svi ovi pokazatelji nas upucuju na mogudi
potencijalni dinami¢ni razvoj i kvalitetno koriste-
nje prostora. Na temelju Sest odabranih varijabli
prvi je faktor nazvan prostorna koncentracijai
ekonomska dinamika.

Ako razmotrimo geografski razmjestaj naselja
prvoga faktora, uz podrudja naselja Cakovca, Pre-
loga i Murskog Sredis¢a, znacajno odskace i pod-
rudje oko regionalnoga sredista — Cakovca. To su
naselja Savska Ves, Strahoninec, Nedelis¢e, Dunj-
kovec, Senkovec, Mihovljan, Pribislavec i Iva-
novec. Ta naselja imaju najveéi broj registriranih
obrta i poslovnih subjekata, veéi broj stanovnika
ivedi udio gradevinskoga zemljiSta s intenzivnom
izgradnjom obiteljskih kuca i poslovnih zona. Na



Tab. 4 Description of Factor 1 with variable correlations
Tab. 4. Opis 1. faktora s korelacijama varijabli

The proportion
Factor name Abbreviation Variable description +/-Correlation of variance
/ Naziv faktora / Kratica / Opis faktora / +/-korelacija | /Udio ukupne
varijance
EK_BR_OBRT Num.ber f’f a.ctive trades 0.885
/ broj aktivnih obrta
EK BR PS Number of business entities 0.832
Spatial - / broj poslovnih subjekata )
concentration Population in 2011
and economic ST_BR ST11 / broj stanovnika 2011. 0.862
dynamics Population density in 2011
/ prostorna ST_ST_KM2 / gustoca naseljenosti 2011. 0.769 135
!{o]r(lcentra(]::]a Share of the construction area in the total area of the
1 ckonomska settlement
dinamika F_GRAD] / udio gradevinskoga podrudja od ukupne povrsine 0.548
naselja
F CESTA Shar'e of roads in the Fotal area of the: settlement 0.434
/ udio cesta u ukupnoj povrsini naselja

Source: According fo the research results

lzvor: Prema rezultatima istrazivanja

0

Coordinate System:HTRS96/TM
‘Spheroid: GRS 1980
EPSG Code:3765

Author:Zlatke Horvat

5

Fig. 5 Factor 1: Spatial concentration and economic dynamics
SI. 5. Fakfor 1. Prostorna koncentracija i ekonomska dinamika

Source: According to the research results
lzvor: Prema rezultatima istrazivanja
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habitants and a larger share of construction land with
intensive construction of family houses and business
zones. In the eastern part of Medimurje, the settle-
ments of Donja Dubrava and Kotoriba in stand out,
which have been known throughout their history for
numerous trades. The lowest values of this factor were
observed in the western part of Medimurje along the
border with Slovenia, in the southwestern part along
the border with Varazdin County, in the section from
the settlement of Otok to the settlement of Pus¢ine,
and in the northeastern part along the border with
Hungary (Fig. 5). These are settlements with a small
share of construction land, almost no registered trades
and business entities, a small number of inhabitants
and are therefore unattractive for the construction of
both family houses and business zones. From the fac-
tor correlation diagram, it can be seen that this factor,
quite understandably, has a positive correlation with
the third factor, which is characterized by higher ed-
ucation and economic diversification, and a negative
correlation with the fifth factor, which represents set-
tlements with traditional extensive agricultural pro-
duction.

The second factor explains 12.8% of the total
variance, also via six variables, three of which are
highly positively correlated with variables indicat-
ing population aging: the aging index, the share of
retired persons in the total population, and the share
of the population aged 60 years and older. According-
ly, this factor has negative correlations with variables
that show the opposite meaning and are also relat-
ed to population aging: the share of the population
aged 0 to19 in the total population, the vital index
and intercensal change in the number of inhabitants
of the settlement in the 2001-2011 period. (Tab. 5).
The second factor, with regard to the aforementioned
variables, is called Demographic dynamics and pop-
ulation aging.

If the spatial pattern of settlements of this factor
is considered, it can be seen that Cakovec and Prelog,
and to an extent Mursko Sredis¢e, are in the middle
of the values. A higher degree of population aging
was observed in the settlements of upper Medimur-
je, in the west and southwest along the border with
Slovenia. Settlements along the border (with the ex-
ception of Podturen) also showed a higher degree of
population aging. The smallest degree of aging was
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isto¢nom dijelu isti¢u se donjomedimurska naselja
Donja Dubrava i Kotoriba, koja su i kroz svoju
povijest bila poznata po mnogobrojnim obrtima.
Najmanje vrijednosti ovoga faktora moZemo uo-
¢iti na zapadnom dijelu Medimurja duz granice sa
Slovenijom, na jugozapadnom dijelu duz granice
s Varazdinskom Zupanijom, na potezu od naselja
Otok do naselja Puséine te na sjeveroisto¢nom di-
jelu duz granice s Madarskom (sl. 5). Ta su naselja
s malim udjelom gradevinskoga zemljista, goto-
vo bez registriranih obrta i poslovnih subjekata, s
malim brojem stanovnika te su stoga neatraktivna
za izgradnju kako obiteljskih kuca tako i poslov-
nih zona. Iz dijagrama korelacije faktora uocava-
mo da ovaj faktor, sasvim razumljivo, ima pozitiv-
nu korelaciju s tre¢im faktorom koji karakterizira
veca obrazovanost i ekonomska diversifikacija, a
negativnu korelaciju s petim faktorom koji pred-
stavlja naselja s tradicionalnom ekstenzivnom po-
Jjoprivrednom proizvodnjom.

Drugi faktor objasnjava 12,8 % ukupne vari-
jance takoder sa Sest varijabli od kojih su tri vrlo
visoko pozitivno korelirane s varijablama koje
upucuju na ostarjelost stanovnistva: indeks stare-
nja, udio umirovljenika u ukupnom broju stanov-
nika te udio stanovnistva starog 60 i vise godina.
Sukladno tomu ovaj faktor ima negativne korela-
cije s varijablama koje pokazuju suprotno znace-
nje i takoder se odnose na ostarjelost stanovnistva:
udio stanovnistva od 0 do 19 godina u ukupnom
broju stanovnistva, vitalni indeks i medupopisna
promjena broja stanovnika naselja 2001. — 2011.
(tab. 5). Drugi je faktor s obzirom na navedene
varijable nazvan demografska dinamika i stare-
nje stanovnistva.

Ako razmotrimo prostorni obrazac razmjesta-
ja naselja ovoga faktora, vidimo da se Cakovec i
Prelog te djelomi¢no Mursko Sredi§ée nalaze u
sredini vrijednosti. Visi stupanj ostarjelosti sta-
novni§tva zamjecujemo u naseljima Gornjega
Medimurja, zapadno i jugozapadno uz granicu sa
Slovenijom. Naselja duz granice (izuzev naselja
Podturen) takoder pokazuju vidi stupanj ostarjelo-
sti stanovniStva. Najmanji stupanj ostarjelosti za-
mjecujemo u naseljima na jugozapadnom dijelu:
Pusé¢ine, Gornji Kursanec, Sandorovec, Totovec,
Orehovica te u naseljima Pribislavec i Podturen.



observed in the settlements in the southwestern part:
Puséine, Gornji Kursanec, Sandorovec, Totovec, Ore-
hovica, and the settlements of Pribislavec and Pod-
turen. This is quite understandable considering that
in these settlements we recorded a significant share of
Roma population (which has an extremely high vital
index), a small proportion of elderly population, and
a large proportion of young population (Fig. 6). The
settlements of lower Medimurje, as well as the settle-
ments along the borders with Slovenia and Hungary,
are also characterized by a higher degree of popula-

tion aging.

This factor shows all the complexity of the phe-
nomenon of marginality and corresponds with the
research of Mari¢ et al. (2020), in which the authors
identified Strigova itself as the most depressed settle-
ment, and settlements with a significant Roma popu-
lation as the most promising settlements in terms of
demographics. Slezak and Beli¢ (2019) also observed
a dichotomy formed by the intensive growth of the
birth rate and the extremely young age structure of
the Roma population and, on the other hand, nega-
tive natural change and the increasingly unfavorable
age structure of the majority population. The authors
concluded that the aforementioned changes will cer-
tainly significantly alter the ethnic structure of Medi-
murje County in the long term and consequently
change the regional identity of the northernmost
part of Croatia.

The data confirm the thesis that researchers must
be familiar with the area of research because certain
factors, when calculating the index, can significantly
distort the results due to the extremely large values of
certain variables. Considering the variables that de-
termine this factor and with the change in the sign
of the variable loading, we could easily name the sec-
ond factor Settlements with extremely favorable de-
mographic resources. Therefore, this factor was used
in the construction of the Medimurje Index of mar-
ginalization of settlements (MIMaNa) in such a way
that two indices were created: one with a positive sign
(Index I) and the other with a negative sign (Index II)
value of the factor, in accordance with the conclusion
of Horvat and Toski¢ (2017) of how, due to the mul-
tidimensionality of the phenomenon of marginaliza-
tion, such a situation can occur, i.e. something that is
marginal in one system, but not in another.

To je sasvim razumljivo s obzirom na to da u tim
naseljima biljezimo znacajniji udio romskoga sta-
novnis§tva koje ima izrazito velik vitalni indeks —
mali udio starijega stanovnistva, a velik udio mla-
de populacije (sl. 6). Naselja Donjeg Medimurja,
te pograni¢na naselja uz Sloveniju i Madarsku,
takoder obiljezava visi stupanj ostarjelosti stanov-
nistva.

Ovaj faktor pokazuje svu kompleksnost feno-
mena marginalnosti i korespondira s istrazivanjem
Marica i dr. (2020) u kojem su autori detektira-
li Strigovu kao najdepresivnije naselje, a naselja
s romskom populacijom kao najperspektivnija
naselja u demografskom smislu. Slezak i Beli¢
(2019) takoder uocavaju dihotomiju koju ¢ini in-
tenzivan rast stope nataliteta i izrazito mlada dob-
na struktura romskoga stanovnistva i s druge stra-
ne negativna prirodna promjena i sve nepovoljnija
dobna struktura vedinskoga stanovni§tva. Autori
zakljucuju da ¢e navedene promjene zacijelo du-
goro¢no znatno izmijeniti nacionalnu strukturu
Medimurske Zupanije i posljedi¢no utjecati i na
promjenu regionalnoga identiteta najsjevernijega

dijela Hrvatske.

Navedeni podatci potvrduju tezu da istrazivaci
moraju poznavati podrudje istrazivanja jer poje-
dini faktori kod izracuna indeksa mogu znacajno
iskriviti rezultate zbog izrazito visokih vrijednosti
pojedinih varijabla. Drugi bismo faktor vrlo lako,
a s obzirom na varijable koje odreduju ovaj faktor
i uz promjenu predznaka optereéenja, mogli na-
zvati i ,naselja s izrazito povoljnim demografskim
resursima’. Stoga Ce se ovaj faktor iskoristiti pri
konstruiranju medimurskoga indeksa marginal-
nosti naselja (IMIMaNa) tako §to ¢e se napraviti
dva indeksa — jedan s pozitivnim (indeks I) i drugi
s negativnim predznakom (indeks II) vrijedno-
sti faktora, a u skladu sa zakljuckom Horvata i
Toskic¢a (2017) kako se zbog multidimenzional-
nosti fenomena marginalizacije moze dogoditi da
podrudje u jednom sustavu bude marginalno, a u
drugom ne bude.

Navedeni zakljuéci uocavaju se i na koroplet-
noj karti. Osim ekstremno mlada sastava naselja s
visim udjelom romskoga stanovnistva (Kursanec,
Orehovica, Pribislavec, Podturen) svakako se isti-
e okolica Cakovea, ali ponovno i cijelo podrudje
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Tab. 5 Description of Factor 2 with variable correlations
Tab. 5. Opis 2. faktora s korelacijama varijabli

The proportion
Factorname | Abbreviation Variable description +/-Correlation of variance
/ Naziv faktora / Kratica / Opis faktora / +/-korelacija | /Udio ukupne
varijance
ST_IS Aging index / indeks starenja 0.892
Share of retired persons in the total population
dDemog.raphi‘;: ST_UMIR / udio umirovljenika u ukupnom broju stanovnika 0841
ynamics an Share of the population aged 60 and over in 2011.
poPulanon ST_60+ / udio stanovnistva starog 60 i vise godina 2011. 0820
n
?ﬁleﬁ ografska | ST 0.19 Share of the population aged 0 to 19 in 2011. -0.888 128
dinamika - / udio stanovnistva od 0 do 19 godina 2011. )
i starenje S_VI Vital index / vitalni indeks -0.540
stanovniStva Intercensal change index (2001-2011)
ST_MP / indeks ukupne medupopisne promjene broja -0.507
stanovnika 2001. - 2011. godine

Source: According to the research results

lzvor: Prema rezultatima istrazivanja

0

Coordinate System:HTRS96/TM
Spheroid:GRS 1980
EPSG Code:3765

Author:Zlatko Horvat
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Fig. 6 Factor 2: Demographic dynamics and population aging
SI. 6. Fakfor 2. Demografska dinamika i starenje stanovnistva

Source: According to the research results

lzvor: Prema rezultatima istrazivanja
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The aforementioned conclusions can also be seen
on the choropleth map. In addition to the extreme-
ly young composition of settlements with a higher
proportion of Roma population (Kur$anec, Orehovi-
ca, Pribislavec, Podturen), the area around Cakovec
certainly stands out, as well as the entire line of set-
tlements stretching between Cakovec and Mursko
Sredisée. Lower Medimurje, as an exodus area since
the first half of the 20% century, shows a high degree
of aging, while the oldest population can be found in
the settlements of Upper Medimurje in the far north-
west along the border with Slovenia. From the factor
correlation diagram, it can be seen that this factor has
a positive correlation with the factors of availability of
central functions and traditional agricultural produc-
tion, and a negative correlation with the factors of ed-
ucation and economic diversification. Looking at each
individually, the settlements of Kur$anec, Orehovica,
Tupkovec, Pribislavec and Donji Zebanec have the
lowest factor score values, while Toplice Sveti Martin,
Strigova, Robadje, Jurovéak and Hodosan have the
highest.

The third factor with a share of 10.6% of the to-
tal variance contains five variables, two of which are
highly correlated and indicate the existence of a high-
ly educated population: the share of the population
over the age of 15 enrolled in higher education insti-
tutions, and the share of the highly educated popula-
tion over the age of 19; as well as two variables with
slightly lower correlation values that also indicate a
higher share of highly educated population: the share
of households that use the Internet and the share of
total employees in the quaternary sector (education,
science, health and culture). The only negative corre-
lation, which is quite understandable for this factor, is
with the variable share of the population older than
15 without education and with incomplete primary
school (Tab. 6). With regard to the aforementioned
variables, the factor was named Education and eco-
nomic diversification. The spatial distribution of
settlements included in this factor is a little more
difficult to interpret. Cakovec, Prelog and Mursko
Sredid¢e and the settlements of the Cakovec ring
stand out, as well as several spatially-scattered settle-
ments: Donji Kraljevec, Cirkovljan, Senkovec, Vrhov-
ljan (Fig. 7). The settlements of upper Medimurje, as
well as settlements with a majority Roma population,
have the lowest values. This factor differentiates set-

naselja koja se pruzaju izmedu Cakovca i Mur-
skog Sredis¢a. Donje Medimurje kao egzodusno
podrudje od prve polovice 20. stolje¢a pokazuje
visok stupanj ostarjelosti, dok naselja Gornjeg
Medimurja na krajnjem sjeverozapadu uz gra-
nicu sa Slovenijom imaju najstarije stanovnistvo.
Iz dijagrama korelacije faktora uo¢avamo da ovaj
faktor ima pozitivnu korelaciju s faktorima do-
stupnosti sredi$njih funkecija i tradicionalne po-
ljoprivredne proizvodnje, a negativnu korelaciju s
faktorom obrazovanosti i ekonomske diversifika-
cije. Pojedina¢no gledajudi, najmanju vrijednost
faktorskih bodova imaju naselja Kursanec, Ore-
hovica, Tupkovec, Pribislavec i Donji Zebanec,
dok najvecu vrijednost faktorskih bodova imaju
Toplice Sveti Martin, Strigova, Robadje, Jurovéak
i Hodosan.

Treéi faktor s udjelom od 10,6 % ukupne vari-
jance sadrzi pet varijabli od kojih su dvije visoko
korelirane i upucuju na postojanje visokoobrazo-
vanoga stanovni§tva: udio stanovnika starijih od
15 godina upisanih na visoka u¢ilista i udio viso-
koobrazovanih stanovnika starijih od 19 godina
te dvije varijable s ne§to manjim vrijednostima
korelacije koje takoder upucuju na ved¢i udio vi-
sokoobrazovanoga stanovnistva: udio kucan-
stava koja se koriste internetom i udio ukupno
zaposlenih u IV. sektoru (obrazovanje, znanost,
zdravstvo i kultura). Jedina negativna korelaci-
ja, §to je sasvim razumljivo u ovom faktoru, jest
s varijablom koja se odnosi na udio stanovnika
starijih od 15 godina bez skole i s nepotpunom
osnovnom $kolom (tab. 6). S obzirom na nave-
dene varijable faktor smo nazvali obrazovanost
i ekonomska diversifikacija. Prostorni raspored
naselja koja su sadrzana u ovom faktoru malo je
teze interpretirati. Izdvajaju se Cakovec, Prelog i
Mursko Sredisce te naselja ¢akoveckoga prstena,
ali i nekoliko prostorno rastrkanih naselja: Donji
Kraljevec, Cirkovljan, Senkovec, Vrhovljan (sl
7). Najmanje vrijednosti imaju naselja Gornjega
Medimurja kao i naselja s veéinskim romskim
stanovnistvom. Ovaj faktor diferencira naselja s
visokoobrazovanim stanovni$tvom i studentskom
populacijom. Vidljivo je da pojedina manja nase-
lja znacajno odskacu, $to se vrlo lako moze obja-
sniti relativno malim brojem stanovnika tih nase-
lja, a to onda rezultira relativno visokim udjelom
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Tab. 6 Description of Factor 3 with variable correlations
Tab. 6. Opis 3. faktora s korelacijama varijabli

The proportion
Factor name Abbreviation Variable description +/-Correlation of variance
/ Naziv faktora / Kratica / Opis faktora / +/-korelacija | /Udio ukupne
varijance
Share of the population older than 15 years enrolled
in higher education institutions
OB_VS_FAK / udio stanovnistva starije od 15 godina upisanih na 0.839
visoka ucilista
. Share of the population which is highly educated
Education . OB_VS 19+ / udio visokoobrazovanog stanovnistva stariji od 19 0.835
3{1(1 cconomic godina
iversification -
/ demografska | OB_INT_KC | Fhare of houscholds with Internet access 0.595 10.6
dinamika udio kucanstava koja se koriste internetom
i starenje Employees in the quaternary sector (% of total
stanovnistva Z 1V S employees) 0.462
/ udio ukupno zaposlenih u IV. sektoru
Share of the population over the age of 15 without
education and with incomplete primary school
OB_BEZ_SK / udio stanovnika starijih od 15 godina bez skole i s -0.611
nepotpunom OS

Source: According fo the research results

lzvor: Prema rezultatima istrazivanja
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Coordinate Syster: HTRS36/TM
Spheroid:GRS 1980
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Author:Zlatko Horvat
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Fig. 7 Factor 3: Education and economic diversification
SI. 7. Faktor 3. Obrazovanost i ekonomska diversifikacija

Source: According to the research results

lzvor: Prema rezultatima istrazivanja
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tlements with a highly-educated and student popu-
lation. It can be seen that some smaller settlements
significantly stand out, which can easily be explained
by the relatively small number of inhabitants of them,
which then results in a relatively high proportion of
highly-educated people, even though it is a smaller
absolute number. The same can be said for the share
of households that use the Internet. Thus, the village
of Zabnik, with only 372 inhabitants, has 25 inhab-
itants enrolled in college. From the factor correlation
diagram, it can be seen that this factor has a positive
correlation with the first factor, and a negative corre-
lation with the fourth, fifth and sixth factors. Individ-
ually, the settlements of Kur$anec, Gornji Kraljevec,
Toplice Sveti Martin, Badlican and Celine have the
lowest factor score values, while the settlements of
Zabnik, Senkovec, Vrhovljan, Donji Kraljevec and
Cirkovljan have the highest.

The fourth factor explains 10.3% of the total var-
iance. The factor consists of only three variables with
a very high positive correlation, which represent the
geographical features of the settlement according to
the availability of central functions: the distance from
the regional center (Cakovec), price of travel to the
regional center calculated according to the price of a
bus ticket, and the required time expressed in minutes
that is needed to travel to the regional center (Tab. 7).
Considering the aforementioned variables, this factor
was named Availability of central functions. A di-
lemma arose from this factor, one that was explained
when assessing the appropriateness of the data; given
that in some variants of creating the factor matrix us-
ing different methods and different methods of rota-
tion, the correlation of these variables was higher than
0.90, it is indicated that these variables measure a very
similar phenomenon. The use of redundant items can
increase correlations of error terms, so it is advisable
to minimize the number of non-essential and/or re-
dundant indicators (Rossiter, 2002; Drolet and Mor-
rison, 2001; Hayduk and Littvay, 2012). Despite this,
it was decided to keep this factor considering that the
variables used in it represent a characteristic example
of the presence of geographical marginality for the
settlements that are farthest from the regional center
where there are facilities that are not found in other
parts of the observed area. Spatially speaking, the fac-
tor score values for this factor clearly show the central
location of Cakovec as the regional center of Medi-

visokoobrazovanih iako je rije¢ o manjem apso-
lutnom broju. Sli¢no se moze konstatirati i za
udio kucanstava koja se koriste internetom. Tako
naselje Zabnik, sa samo 372 stanovnika, ima 25
upisanih na fakultet. Iz dijagrama korelacije fak-
tora uocavamo da ovaj faktor ima pozitivou ko-
relaciju s prvim faktorom, a negativnu korelaciju
s Cetvrtim, petim i Sestim faktorom. Pojedina¢no
gledajudi, najmanju vrijednost faktorskih bodova
imaju naselja Kursanec, Gornji Kraljevec, Toplice
Sveti Martin, Badli¢an i Celine, dok najvecu vri-
jednost faktorskih bodova imaju naselja Zabnik,
Senkovec, Vrhovljan, Donji Kraljevec i Cirkov-
ljan.

Cetvrti faktor objasnjava 10,3 % ukupne vari-
jance. Faktor ¢ine samo tri varijable s vrlo velikom
pozitivnom korelacijom koje predstavljaju geo-
grafska obiljezja naselja prema dostupnosti sredis-
njih funkcija: udaljenosti od regionalnoga sredi-
sta — Cakovca, cijeni putovanja do regionalnoga
sredi§ta izracunatoj prema cijeni karte za autobus
te potrebnom vremenu izrazenom u minutama
potrebnim za putovanje do regionalnoga sredista
(tab. 7). S obzirom na navedene varijable ovaj smo
faktor nazvali dostupnost sredi$njih funkcija. Pri
ovom se faktoru pojavila dvojba koja je objasnjena
u procjeni prikladnosti podataka, a s obzirom na
to da je u pojedinim varijantama izrade faktorske
matrice koriStenjem razli¢itih metoda i razlicitih
metoda rotacije korelacija tih varijabla bila visa
od 0.90, sto upucuje na to da spomenute varijable
mjere vrlo sli¢an fenomen. Upotreba suvisnih sta-
vaka moze pojacati korelacije pojmova pogresaka
pa se istrazivadima savjetuje da minimaliziraju
broj suvisnih pokazatelja (Rossiter, 2002; Drolet
i Morrison, 2001; Hayduk i Littvay, 2012). Uspr-
kos tomu odluéeno je da se ovaj faktor zadrzi s
obzirom na to da su varijable koristene u njemu
karakteristiCan primjer prisutnosti geografske
marginalnosti za naselja koja su najudaljenija od
regionalnoga sredista u kojem se nalaze sadrzaji
kojih nema u drugim dijelovima promatranoga
podrudja. Prostorno gledajudi, vrijednosti faktor-
skih bodova ovoga faktora sasvim zorno prikazu-
ju centralni smjestaj Cakovca kao regionalnoga
sredista Medimurja, potom slijedi koncentri¢ni
krug naselja koja su najbliza regionalnom sredistu.
Prostorno najudaljenija naselja na krajnjem istoc-

27

Z.Horvat
A. Toski¢

Determining

of the degree of
geographical
marginality

of settlements

in Medimurje
using GIS and
exploratory factor
analysis

Odredivanje
stupnja
geografske
marginalnosti
naselja Medimurja
primjenom GIS-a
i eksplorativne
faktorske

analize



HRVATSKI
GEOGRAFSKI
GLASNIK
85/2,5-45 (2023.)

Tab. 7 Description of Factor 4 with variable correlations
Tab. 7. Opis 4. fakfora s korelacijoma pojedinih varijabli

The proportion
Factorname | Abbreviation Variable description +/-Correlation of variance
/ Naziv faktora / Kratica / Opis faktora / +/-korelacija | /Udio ukupne
varijance
o Distance to the regional centre
AfYallab:)llltY F_UDALJ / udaljenost od regionalnoga sredista 0942
(f)ut:cegf)rns F_CIJENA Thg price of tra\{el to the.regional centre 0.892
/ dostupnost - / cijena putovanja do regionalnoga sredista 10.3
sredisnjih Number of minutes required to travel to the regional
funkcija F MIN centre 0.828
/ minuta putovanja do regionalnoga sredista

Source: According to the research results
lzvor: Prema rezultatima istrazivanja

murje, followed by a concentric circle of settlements
that are closest to the regional center. The spatially
most distant settlements in the extreme eastern part
of Medimurje and the extreme northwestern part of
Upper Medimurje accordingly have the lowest factor
values (Fig. 8). Looking at them individually, the set-

nom dijelu Medimurja i krajnjem sjeverozapad-
nom dijelu Gornjeg Medimurja o¢ekivano imaju
najmanje faktorske vrijednosti (sl. 8). Pojedina¢no
gledajudi, najmanju vrijednost faktorskih bodova
imaju naselja Kotoriba, Donja Dubrava, Donji
Vidovec, Sveta Marija i CCstijanec, dok najvece

Coordinate System:HTRS96/TM
Spheroid:GRS 1980

EPSG Code:3765
Author:Zlatko Horvat

0 5

Fig. 8 Factor 4: Availability of central functions. Source: authors

SI. 8. Faktor 4. Dostupnost srediSnjin funkcija

Source: According to the research results
lzvor: Prema rezultatima istrazivanja
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tlements of Kotoriba, Donja Dubrava, Donji Vidovec,
Sveta Marija and Cestijanec have the lowest value of
factor scores, while the settlements of Savska Ves,
Strahoninec, Mihovljan, Stefanec and Ivanovec have
the highest values of factor scores. This factor affects
marginality, so when creating both MIMaNa Indexes,
the sign of the factor is changed.

The fifth factor explains 10.0% of the total vari-
ance. The factor consists of five variables that repre-
sent the way land is used with regard to agricultural
production. The factor has a positive correlation with
most of the variables that explain the terrain features
of the settlement and the characteristics of agricultur-
al production: the altitude of the settlement, the share
of vineyards and orchards in the total agricultural
land of the settlement, and the share of forest land in
the total area of the settlement (Tab. 8). Quite under-
standably, the only negative correlation is represented
by the variable that indicates the share of arable land
in the total agricultural land of the settlement, so this
variable significantly represents the settlements of
Lower Medimurje. Considering the terrain features
and the pronounced aspect of agricultural production
of characteristic crops grown in higher and lower ar-
eas, this factor was named Traditional extensive ag-
ricultural production. Looking at the spatial pattern
of this factor (Fig. 9), the division into Upper Medi-
murje (a hilly area with characteristic production of
wine and orchards) and Lower Medimurje with char-
acteristic agricultural production of crops typical for
lowland areas (potatoes, corn, wheat, barley) can be
seen as expected. Considering the variables that are
present, when interpreting the results and forming
the MIMaNa index, this factor is closely associated
with the sixth factor representing agriculture, and it
does not seem to affect marginality, so it bears a neu-
tral sign. Also, the factor has a negative correlation
with the first and third factors.

The sixth factor explains the smallest share of
8.8% of the total variance. The factor consists of five
variables (Tab. 9), two of which are positively corre-
lated: the share of employees in the settlement out
of the total number of employees and the share of
total employees in the primary sector (agriculture,
animal husbandry, fishing and forestry). Not only do
two positive variables clearly indicate the presence of
traditional agricultural households, but also the im-

vrijednosti faktorskih bodova imaju naselja Sav-
ska Ves, Strahoninec, Mihovljan, Stefanec i Iva-
novec. Ovaj faktor djeluje na marginalnost pa u
izradi obaju indeksa MIMaNa mijenjamo pred-

znak faktora.

Peti faktor objasnjava 10,0 % ukupne varijance.
Faktor ¢ini pet varijabli koje predstavljaju nacin
kori$tenja zemljista s obzirom na poljoprivrednu
proizvodnju. Faktor ima pozitivnu korelaciju s
veéinom varijabli kojima se objasnjavaju reljefne
osobine naselja te karakteristike poljoprivredne
proizvodnje: nadmorska visina naselja, udio vi-
nograda i voénjaka u ukupnom poljoprivrednom
zemljiStu naselja te udio Sumskoga zemljista u
ukupnom zemljistu naselja (tab. 8). Sasvim razu-
mljivo, jedina negativna korelacija jest varijabla
koja upuéuje na udio oranica u ukupnom poljopri-
vrednom zemljiStu naselja pa ta varijabla znacajno
predstavlja naselja Donjeg Medimurja. S obzirom
na reljefne osobine i izrazen aspekt poljoprivred-
ne proizvodnje kroz karakteristicne kulture koje
se uzgajaju na vidim i nizim podrudjima, ovaj smo
faktor nazvali tradicionalna ekstenzivna poljo-
privredna proizvodnja. Gledajuéi prostorni obra-
zac ovoga faktora (sl. 9), potpuno se ocekivano
vidi podjela na Gornje Medimurje (brezuljkasto
podrudje s karakteristicnom proizvodnjom vina,
voénjaci) i Donje Medimurje s karakteristicnom
poljoprivrednom proizvodnjom kultura karakte-
risti¢nih za nizinska podrudja (krumpir, kukuruz,
pSenica, je¢am). Ovaj faktor s obzirom na prisutne
varijable kod interpretacije rezultata i formiranja
indeksa MIMaNa usko povezujemo sa Sestim fak-
torom koji predstavlja poljoprivredu te smatramo
da faktor ne utje¢e na marginalnost pa ostavljamo
neutralan predznak. Peti faktor ima negativnu ko-

relaciju s prvim i tre¢im faktorom.

Sesti faktor obja$njava najmanji udio, 8,8 %
ukupne varijance. Faktor ¢ini pet varijabli (tab. 9)
od kojih su dvije pozitivno korelirane: udio za-
poslenih u naselju od ukupno zaposlenih i udio
ukupno zaposlenih u primarnom sektoru (po-
ljoprivreda, stolarstvo, ribarstvo i $umarstvo).
Dvije pozitivne varijable nedvosmisleno upucuju
na prisutnost tradicionalnih poljoprivrednih do-
madinstava, ali i na vaznost poljoprivrede koja u
Medimurju zaposljava velik dio stanovnistva. Me-

29

Z.Horvat
A. Toski¢

Determining

of the degree of
geographical
marginality

of settlements

in Medimurje
using GIS and
exploratory factor
analysis

Odredivanje
stupnja
geografske
marginalnosti
naselja Medimurja
primjenom GIS-a
i eksplorativne
faktorske

analize



HRVATSKI
GEOGRAFSKI
GLASNIK
85/2,5-45 (2023.)

Tab. 8 Description of Factor 5 with variable correlations
Tab. 8. Opis 5. fakfora s korelacijoma varijabli

The proportion
Factor name Abbreviation Variable description +/-Correlation of variance
/ Naziv faktora / Kratica / Opis faktora / +/-korelacija | /Udio ukupne
varijance
F NAD_VIS The elevation of settleme.nts 0.791
/ nadmorska visina naselja
Share of vineyards in total agricultural land of
Traditional P_VG the settlement / udio vinograda u ukupnom 0.730
radition ljoprivred ljitu naselja
1 poljoprivrednom zemljis j
:Xt?:,lsiﬁr al Share of orchards in total agricultural land of
P%;l d:c tion P_VC the settlement / udio kucanstava koja se koriste 0.614
i 10.0
/ tradicionalna [nrerneton
ekstenzivna Share of forest land in total agricultural land of the
poljoprivredna P_SUMA settl;p}cnt / u(li.io Sumskog zemljista u ukupnom 0.496
proizvodnja zemlji$tu naselja
Share of the population over the age of 15 without
education and with incomplete primary school B
P_ORA / Share of arable land in total agricultural land of the 0758
settlement

Source: According fo the research results

lzvor; Prema rezultatima istrazivanja

‘Spheroid:GRS 1980
EPSG Code:3765
Author:Zlatko Horvat
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Coordinate System:HTRS96/TM

onja Dubrava,

Fig. 9 Factor 5: Traditional extensive agricultural production
SI. 9. Faktor 5. Tradicionalna ekstenzivna poljoprivredna proizvodnja

Source: According to the research results

lzvor: Prema rezultatima istrazivanja
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Tab. 9 Description of Factor 6 with variable correlations
Tab. 9. Opis 6. faktora s korelacijama varijabli

The proportion
Factor name Abbreviation Variable description +/-Correlation of variance
/ Naziv faktora / Kratica / Opis faktora / +/-korelacija | /Udio ukupne
varijance
Share of employees in the settlement out of total
EK_ZAP employees / udio zaposlenih u naselju od ukupno 0.803

Stationary work zaposlenih

contingent Employees in the primary sector (% of total

fo?used on Z 1S employees) / udio ukupno zaposlenih u primarnom 0.591

primary sektoru

;l‘;ttla‘,:;‘:lsarni Share of employed daily migrants out of total 23

radni EK_DN_MIG | employees in the settlement / udio zaposlenih -0.615 '

ka . dnevnih migranata u ukupno zaposlenim u naselju

ontingent : S

usmjeren na Employees in the secondary sector M of total

primarne Z 1S employees) / udio ukupno zaposlenih u sekundarnom -0.642

djelatnosti sektoru

ST_RAD_KG | \Verk contingent 0439
/ radni kontingent
Source: According fo the research results
lzvor: Prema rezultatima istrazivanja
A -

[ No data
[ -2,48--1,50
J-1,50--0,72
=3-072-011
B -011- 045
B 045- 1,24
Bl 1.24- 1,86
B 1.86- 3,16

Author:Zlatko Horvat
0

25 km

Fig. 10 Factor 6: Stationary work contingent focused on primary activities
SI. 10. Faktor é. Stacionarni radni konfingent usmjeren na primame djelatnosti

Source: According to the research results
lzvor: Prema rezultatima istrazivanja
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portance of agriculture, which employs a significant
share of the population in Medimurje. However, re-
cently the question of economic profitability and pro-
ductivity of traditional family farms has been raised.
Negative correlations in this factor are shown by the
following variables: the share of employed daily mi-
grants out of the total employed in the settlement,
the labor contingent, and the share of employees in
the secondary sector (the share of employees in indus-
try, construction, mining, energy and manufacturing
trades). The labor contingent variable with a negative
sign confirms and points to family farms that are still
linked to the elderly population. All variables are re-
lated to agricultural activity; therefore, this factor was
named Stationary work contingent focused on pri-
mary activities.

The factor is quite closely related to the previous
factor, which divides the area of Medimurje with
regard to traditional agricultural production con-
ditioned by geographical features. According to the
cartographic and statistical analysis, the settlements
in the far eastern part of Medimurje and settlements
with intensive agricultural production (Fig. 10) such
as Belica, Orehovica, Gori¢an, Donji Kraljevec, Gar-
dinovec (intensive production of potatoes, vegetables
and fruit) stand out with positive factor scores. In-
dividually, the settlements of Gornji Zebanec, Za-
vescak, Lapsina, Marof and Celine have the lowest
factor score values, while the settlements of Orehovi-
ca, Prhovec, Vugrisinec, Vukanovec, Cakovec and
Tupkovec have the highest.

Defining the Medimurje Index of
marginalization of settlements (MIMaNa)

As presented in the theoretical section, factor
scores as the results of exploratory factor analysis
were used to group individual indicators in order to
form an index that contains as much common data as
possible for individual indicators. The obtained fac-
tor scores were used to create the Medimurje Index
of marginalization of settlements (MIMaNa), which
shows and explains spatial patterns that indicate the
possible presence of geographic marginality. Moreo-
ver, based on this, it is possible to calculate the degree
of geographic marginality. The construction of the
MIMaNa index was calculated using a modified ap-
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dutim, u posljednje se vrijeme postavlja pitanje
ekonomske isplativosti i produktivnosti tradicio-
nalnih obiteljskih gospodarstava. Negativne ko-
relacije u ovom faktoru pokazuju varijable: udio
zaposlenih dnevnih migranata u ukupno zaposle-
nim u naselju, radni kontingent te udio zaposlenih
u sekundarnom sektoru (udio zaposlenih u indu-
striji, gradevinarstvu, rudarstvu, energetici i proi-
zvodnom obrtnistvu). Varijabla radni kontingent
s negativnim predznakom potvrduje i upucéuje na
obiteljska gospodarstva koja su jo§ uvijek vezana
uz starije stanovni§tvo. Sve su varijable povezane
s poljoprivrednom djelatnoséu pa smo ovaj faktor
nazvali stacionarni radni kontingent usmjeren
na primarne djelatnosti.

Ovaj je faktor usko povezan s prethodnim koji
dijeli podru¢je Medimurja s obzirom na tradici-
onalnu poljoprivrednu proizvodnju uvjetovanu
geografskim obiljezjima. Sukladno kartografskoj
i statistickoj analizi s pozitivnim faktorskim bo-
dovima isti¢u se naselja krajnjega isto¢nog dijela
Medimurja te naselja s intenzivnom poljopri-
vrednom proizvodnjom (sl. 10) kao §to su Belica,
Orehovica, Gorican, Donji Kraljevec, Gardinovec
(intenzivna proizvodnja krumpira, povréa i voca).
Pojedina¢no gledajuéi, najmanju vrijednost fak-
torskih bodova imaju naselja Gornji Zebanec,
Zavescak, Lapsina, Marof i Celine, dok najvece
vrijednosti faktorskih bodova imaju naselja Ore-
hovica, Prhovec, Vugrisinec, Vukanovec, Cakovec

i Tupkovec.

Definiranje medimurskog indeksa
marginalnosti naselja (MIMaNa)

Kao sto je u teorijskom dijelu predstavljeno, fak-
torski bodovi kao rezultati eksplorativne faktorske
analize koristit ¢e se za grupiranje pojedina¢nih po-
kazatelja da bi se formirao indeks koji sadrzi sto je
vise moguce zajednickih podataka za pojedine po-
kazatelje. Dobiveni faktorski bodovi koristeni su za
izradu medimurskog indeksa marginalnosti naselja
(MIMaNa) kojim se prikazuju i objasnjavaju pro-
storni obrasci koji upuéuju na mogudce postojanje
geografske marginalnosti te je na osnovi toga mo-
gule izraCunati stupnjevitost geografske marginal-
nosti. Konstruiranje indeksa MIMaNa izracunato



plication of the approach explained in Nicoletti et al.,
2000; OECD, 2008 and Dharmaratne and Attygal-
le, 2018. Based on this approach and the obtained
results, it was observed that there are six mutually
complex indicators with weights for each factor. In
Table 2, it can be seen how the share of the total var-
iance explained by each of the factors is different. The
six-factor model with Varimax rotation of the factor
loading matrix explains 66.0% of the total variance,
of which the first factor explains 13.5%, the second
factor 12.8%, the third factor 10.6%, the fourth factor
10.3%, the fifth factor 10.0% and the last factor 8.8%.
From this, it can be concluded that the importance of
individual factors that measure the overall marginality
of Medimurje settlements is not the same. Therefore,
when combining these six indicators into one, each of
them was weighted based on the share of the variance
of an individual factor in the total variance (Tab. 10).

Tab. 10 Weights assigned to each factor
Tab. 10. TeZine za svaki pojedinacni faktor

je modificiranom primjenom pristupa objasnjenog
u Nicoletti i dr., 2000; OECD, 2008 te u Dharma-
ratne i Attygalle, 2018. Na temelju ovoga pristupa
i dobivenih rezultata uo¢avamo da postoji Sest me-
dusobno slozenih pokazatelja s tezinama za svaki
faktor. U tablici 2 vidjeli smo da je udio u ukupnoj
varijanci koju objasnjava svaki od faktora razlicit.
Sest faktorskih modela s varimax rotacijom matrice
faktorskoga opterecenja objasnjava 66,0 % ukupne
varijance, od ¢ega prvi faktor objasnjava 13,5 %,
drugi 12,8 % , tre¢i 10,6 % , Cetvrti 10,3 %, peti 10,0
% i posljednji faktor 8,8 %. Iz toga mozZemo zaklju-
¢iti da vaznost pojedinih faktora koji mjere ukupnu
marginalnost medimurskih naselja nije isti. Stoga je
prilikom spajanja tih Sest pokazatelja u jedan izvr-
$eno ponderiranje svakoga od njih na temelju udje-
la varijance pojedinoga faktora u ukupnoj varijanci

(tab. 10).

Factor Weight

/ Faktor / Tezina faktora

Factor 1 13.5/66.0=0.2045
Factor 2 12.8/66.0=0.1939
Factor 3 10.6/66.0=0.1606
Factor 4 10.3/66.0=0.1561
Factor 5 10.0/66.0=0.1515
Factor 6 8.8/66.0=0.1333

Source: According fo the research results
lzvor: Prema rezultatima istrazivanja

The share of variance is calculated as follows:
Variance explained by j factor
" Total variance explained by 6 factors

Forj=1,2...6.

For example:

13.5
T (135+ 128+ 10.6 + 10.3 + 10.0 + 8.8)

Based on the obtained weights for each indi-
vidual factor and factor scores for each individual
settlement of each factor, the Medimurje Index of
marginalization of settlements MIMaNa is calcu-
lated according to the following formula:

Udio varijance izracunava se na sljedeci nacin:

_ varijanca objasnjena j faktorom
" Ukupna varijanca objainjena sa $est faktora

Zaj=1,2...6.
Na primjer:

13.5
T (135+128+106 + 10.3 + 10.0 + 8.8)

Na osnovi dobivenih teZina za svaki pojedina¢ni
faktor i faktorskih bodova za svako pojedino nase-
lje za svaki faktor indeks marginalnosti medimur-
skih naselja MIMaNa racuna se prema sljedecoj

formuli:
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For settlement A (Badli¢an)

= 0.2045x(result of factor scores of factor 1,
settlement A)

+0.1939x(result of factor scores of factor 2,
settlement A)

+ 0.1606x(result of factor scores of factor 3,
settlement A)

+ 0.1561x(result of factor scores of factor 4,
settlement A)

+0.1515x(result of factor scores of factor 5,
settlement A)

+0.1333x(result of factor scores of factor 6,
settlement A)

=-0.2408

The direction of influence of each individual fac-
tor was not determined in advance in this research,
considering the fact that a single factor can signifi-
cantly increase or decrease the index of geographical
marginality of the settlement, so it was necessary to
adjust the sign. Here, in order to obtain a satisfactory
and comprehensible structure, researchers should use
their subjective judgment and have good familiarity
with the subject in order to obtain answers to the re-
search questions posed without losing too much data.

Furthermore, in accordance with the discussion
related to the naming and interpretation of the ob-
tained factors, and before interpreting the obtained
synthetic indexes of marginality, it is necessary to
emphasize several important facts. Cakovec as a re-
gional centre stands out with its factor score values
in all six factors and in both constructed indexes of
geographic marginalization. Another factor, demo-
graphic dynamics and population aging, has a very
large influence on the final results of the marginality
index. The settlements with a significant share of the
Roma population (except for the settlements of Par-
ag and Piskorovec, which we omitted from the anal-
ysis) have the characteristics of an extremely vital
space. This is deceptive, however, as the Roma pop-
ulation is spatially segregated in these settlements
(Slezak, 2010), strongly indicating that these are
marginalized areas. Furthermore, the fourth factor,
the availability of central functions, has a very large
influence on peripheral settlements, particularly
those in the eastern part of Medimurje. The factor
indicates the existence of traffic marginality, so the
sign of the factor in both indices has been changed.
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Za naselje A (Badlican)

= 0.2045 x (rezultat faktorskih bodova faktora 1,
naselja A)

+ 0.1939 x (rezultat faktorskih bodova faktora 2,
naselja A)

+ 0.1606 x (rezultat faktorskih bodova faktora 3,
naselja A)

+ 0.1561 x (rezultat faktorskih bodova faktora 4,
naselja A)

+ 0.1515 x (rezultat faktorskih bodova faktora 5,
naselja A)

+ 0.1333 x (rezultat faktorskih bodova faktora 6,
naselja A)

=-0.2408

Smjer utjecaja svakoga pojedinac¢nog faktora u
ovom istrazivanju nije unaprijed odreden s obzi-
rom na to da pojedini faktor moze znac¢ajno pove-
¢ati ili smanjiti indeks geografske marginalnosti
naselja te je stoga potrebno prilagoditi predznak.
Pritom bi istrazivaci za dobivanje zadovoljavaju-
¢e i razumljive strukture trebali upotrijebiti svoje
subjektivne prosudbe i dobro poznavati tematiku
da bi se dobili odgovori na postavljena istrazivac-
ka pitanja bez gubljenja previse podataka.

Takoder, u skladu s raspravom vezanom uz
imenovanje i interpretaciju dobivenih faktora, a
prije interpretiranja dobivenih sinteti¢kih indek-
sa marginalnosti, potrebno je naglasiti nekoliko
vaznih ¢injenica. Cakovec kao regionalno sredi-
Ste odskace vrijednoséu faktorskih bodova u svih
Sest faktora i u obama konstruiranim indeksima
geografske marginalizacije. Drugi faktor, demo-
grafska dinamika i starenje stanovnistva, ima vrlo
velik utjecaj na konaéne rezultate indeksa margi-
nalnosti. Naime, naselja sa znacajnijim udjelom
romske populacije, osim naselja Parag i Piskoro-
vec koja smo izostavili iz analize, imaju karak-
teristike izrazito vitalnoga prostora. U stvarnosti
je romska populacija u tim naseljima prostorno
segregirana (Slezak, 2010) i takva naselja ned-
vojbeno upucuju na marginalizirano podrudje.
Cetvrti faktor, dostupnost sredisnjih funkcija,
ima vrlo velik utjecaj na rubna naselja, posebice
rubna naselja isto¢noga dijela Medimurja, upu-
¢ujuéi na postojanje prometne marginalnosti pa
je predznak faktora u obama indeksima promi-
jenjen. Treci faktor s varijablama povezanim uz



The third factor with variables related to education
has a great influence in the calculation of factor
scores for certain settlements with a smaller num-
ber of inhabitants and a larger number of students.
The values of the fifth factor that divides Medimur-
je settlements on the basis of terrain features were
calculated as an absolute value without a sign when
calculating the index, given that, according to the
authors, this factor does not affect marginality.

The values of the factor scores' from which the
marginality indices were constructed were stand-
ardized and grouped into 5 classes using the Jenks
optimization method (minimizing the variance
within the class). A descriptive feature was added
to each class obtained in this way to ensure easier
interpretation and understanding.

Index of marginality of the settlements in Medi-
murje:

* Settlements of extreme marginality
* Settlements of moderate marginality
* Settlements of lower marginality

* Non-marginal settlements of minor impor-
tance

* Significant developing settlements
« Cakovec

Two choropleth maps show two marginality in-
dices of the settlements of Medimurje (MIMaNa),
where the second factor (demographic dynamics
and population aging) is interpreted different-
ly--the sign of which has been changed, given that
the demographic dynamics of some (predominantly
Roma) settlements have been evaluated differently.

In the research, based on the results of the ex-
ploratory factor analysis, and on the basis of the
author’s subjective assessment, knowledge of the
socio-economic relations of the research area, and
the established marginality indexes of the settle-
ments in Medimurje, several geographical areas are
observed where the presence of geographic margin-
ality is indicated:

* Roma settlements, independent settlements such

1 The data and factor scores that support this study can be shared (upon
reasonable request) to corresponding authors.

obrazovanje ima velik utjecaj u izra¢unu faktor-
skih bodova za pojedina naselja s manjim brojem
stanovnika, a ve¢im brojem studenata. Vrijedno-
sti petoga faktora koji dijeli medimurska naselja
na osnovi reljefnih obiljezja pri izracunu indeksa
obracunat je kao apsolutna vrijednost bez pred-
znaka s obzirom na to da prema misljenju autora
ovaj faktor ne govori o mogucoj marginalnosti
naselja.

Vrijednosti faktorskih rezultata iz kojih su
konstruirani indeksi marginalnosti standardizi-
rane su i grupirane u 5 klasa metodom Jenksove
optimizacije (minimiziranjem varijance unutar
razreda). Svakoj tako dobivenoj klasi dodano je
i opisno obiljezje radi lakSega tumacenja i razu-
mijevanja.

Indeks marginalnosti medimurskih naselja:
* naselja izrazite marginalnosti

* naselja umjerene marginalnosti

* naselja slabije marginalnosti

* nemarginalna naselja manjega znacaja

° vaznija razvojna naselja

« Cakovec

Na dvjema koropletnim kartama prikazana
su dva indeksa stupnja marginalnosti medimur-
skih naselja (MIMaNa) kod kojih je razli¢ito
interpretiran drugi faktor (demografska dina-
mika i starenje stanovni$tva) kojem je promije-
njen predznak s obzirom na to da je je razlicito
vrednovana demografska dinamika nekih naselja,
preteZzito onih s romskom populacijom.

U istrazivanju se na osnovi dobivenih rezultata
eksplorativne faktorske analize, na osnovi subjek-
tivne procjene autora, poznavanja socioekonom-
skih odnosa podrudja istrazivanja te formiranih
indeksa marginalnosti medimurskih naselja uo-
¢ava nekoliko geografskih podrudja za koja se
moze re¢i da sugeriraju postojanje geografske
marginalnosti.

e Romska naselja, samostalna naselja kao Parag
i Piskorovec i naselja koja ¢ine etnicki homo-
gene dijelove ve¢ih administrativnih naselja s
hrvatskim stanovni$tvom.
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as Parag and Piskorovec and settlements that
represent ethnically homogeneous parts of larg-
er administrative settlements with a Croatian
population. As already stated, the settlements
of Parag and Piskorovec were omitted from the
factor analysis after data cleaning, and due to the
observed extreme values of certain variables (for
example, the vital index is an incredible 1586.7).
In their research, Sucur (2000) pointed out the
marginality of these two settlements in the spa-
tial sense, in addition to the economic and soci-
ocultural sphere of life of the Roma population.

* Settlements along the border with Hungary in a
line from the settlement of Domasinec to the
settlement of Cestijanec in the very north of
the county. The only settlement with a higher
value of the index is Mursko Sredisée and the
settlements of Zabnik, Miklavec, Vrhovljan and
Brezovec due to the aforementioned reason of
higher values for the education factor, while the
settlements of Domasinec and Podturen have a
larger share of Roma population.

» A series of settlements in the south-southeast
stretching from the Otok to Sveti Urban. Par-
ticularly, the settlements of Puséine and Gorn-
ji Mihaljevec, which are located on important
roads towards Varazdin and Cakovec, jump out
with higher index values.

* Part of Upper Medimurje concentrated be-
tween two roads leading to Mursko Sredisce,
ie. Strigova and further towards Slovenia and
Austria: the settlements of Gornji Koncov¢ak,
Bukovec, Plesivica, Donji Zebanec, Prekopa and
Praporcan.

From the presented degree of marginality of
Index I of the settlements in Medimurje (Fig. 11),
where the emphasis is placed on the population
aging, it can be seen that a total of 45 settlements
belong to the first group of settlements where the
presence of geographical marginality, ranging from
pronounced marginality to settlements of moderate
marginality, can be seen. This is followed by the larg-
est number of settlements that are in the category
showing lower marginality, meaning the settlements
are not marginalized (42 settlements). Apart from
the regional centre Cakovec, 41 settlements, i.e. al-
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Kao $to je ve¢ navedeno, naselja Parag i Pis-
korovec nakon provedenoga ¢is¢enja podataka, a
zbog uocenih ekstremnih vrijednosti pojedinih
varijabla (npr. vitalni indeks iznosi nevjerojat-
nih 1586,7), izostavljeni su iz faktorske analize.
Suéur (2000) takoder u svom istrazivanju uz
ekonomsku i sociokulturnu sferu Zivota romske
populacije isti¢e i njihovu marginalnost u pro-
stornom smislu.

e Naselja uz granicu s Madarskom na potezu od
naselja Domasinec pa sve do naselja Cestija—
nec na samom sjeveru. Jedino naselje s ve¢om
vrijednosti indeksa jest Mursko Sredisée te na-
selja Zabnik, Miklavec, Vrhovljan i Brezovec
zbog veé objasnjena razloga vec¢ih vrijednosti
za faktor obrazovanje, dok naselja Domasinec
i Podturen imaju ve¢i udio romske populacije.

e Niz naselja na potezu jug-jugoistok od naselja
Otok pa sve do naselja Sveti Urban. Djelomic-
no vecom vrijedno$cu indeksa odskacu naselja
Puséine i Gornji Mihaljevec koja se nalaze na
vaznijim cestama prema Varazdinu, odnosno
prema Cakoveu.

e Dio naselja Gornjeg Medimurja koncentri-
ran izmedu dviju prometnica koje vode pre-
ma Murskom Sredis¢u, odnosno Strigovi te
nastavno prema Sloveniji i Austriji — naselja
Gornji Koncovéak, Bukovec, Plesivica, Donji
Zebanec, Prekopa i Praporcan.

Iz prikazane stupnjevitosti marginalnosti in-
deksa I medimurskih naselja (sl. 11), kod kojega
je naglasak stavljen na ostarjelost stanovnistva,
moze se uoCiti da u prvu skupinu naselja u kojoj
vidimo prisutnost geografske marginalnost u ras-
ponu od izrazite marginalnosti do naselja umje-
rene marginalnosti spada sveukupno 45 naselja.
Potim slijedi najveéi broj naselja koja se nalaze
u kategoriji koja pokazuje rubnu marginalnost,
dakle naselja nisu marginalizirana (42 naselja).
Osim Cakovca kao regionalnoga sredista, 41
naselje, dakle skoro 1/3 svih medimurskih nase-
lja, spada u naselja bez identificirane geografske
marginalnosti (tab. 11).

Pojedina¢no gledajuéi, u naselja izrazite i
umjerene marginalnosti spadaju: Toplice Sveti

Martin na Muri, Marof, Lapsina, Jalsovec, Opo-



Tab. 11 Setflements according to classes of marginality, Index |
Tab. 11. Naselja prema klasama marginalnosti, index |

Class Number of settlements
/ Kategorija / Broj naselja
Settlements of extreme marginality / naselja izrazite marginalnosti 19
Settlements of moderate marginality / naselja umjerene marginalnosti 26
Settlements of lower marginality / naselja slabije marginalnosti 42
Non-marginal settlements of minor importance / nemarginalna naselja manjega znacaja 26
Significant developing settlements / vaznija razvojna naselja 15
Cakovec 1

Source: According fo the research resulfs
lzvor: Prema rezultatima istraZivanja

most 1/3 of all Medimurje’s settlements, were not
found to be geographically marginalized (Tab. 11).
Individually, settlements with extreme and mod-
erate marginality include: Toplice Sveti Martin
na Muri, Marof, Lapsina, JalSovec, Oporovec,
Praporcan and Badlican, while settlements that do

rovec, Prapor¢an i Badlican, dok u naselja koja
spadaju u kategoriju koja ne sugerira marginal-
nost, uz Cakovec kao zasebno izdvojenu cjelinu,
spadaju Kursanec, Orehovica, Senkovec, Pribi-
slavec, Vucetinec, Prelog, Zelezna Gora, Nede-
lis¢e, Pleskovec, Mihovljan, Strahoninec, Ivano-

Coordinate System HTRS96/'TM
Spheroid:GRS 1980

EPSG Code:3765
Author:Zlatko Horvat

0 5

Index MIMaNa 1
[ Settlements of extreme marginality (-0.84 - -0.25)

[] Settlements of moderate marginality (-0.25 - 0.02)
Settlements of marginal marginality (0.02 - 0.22)

[0 Non-marginal setdements of minor marginality (0,22 - 0,48)
[ Significant developing settlements (0.48 - 1.05)

B Cakovec (1.05-2.41)

Fig. 11 The Medimurje Index of Setflement Marginality (Index )
SI. 11. Indeks marginalnosti medimurskih naselja (indeks )

Source: According to the research results
lzvor: Prema rezultatima istrazivanja
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not suggest marginality, in addition to Cakovec as a
separate entity, include: Kursanec, Orehovica, Sen-
kovec, Pribislavec, Vucetinec, Prelog, Zelezna Gora,
Nedelisée, Pleskovec, Mihovljan, Strahoninec, Iva-
novec, Belica, Mursko Sredis¢e and Vugrisinec.
The bulk of settlements with extreme or moderate
marginality are smaller settlements in Medimur-
je without any central functions, while Kursanec,
Orehovica and Pribislavec settlements have large
index values due to their Roma population, i.e. due
to extremely high values of variables representing
demographic dynamics

By analysing the data of Index II, where the
sign of the second factor has been changed (Fig.
12), various results can be observed. As for the first
group of settlements, which show geographic mar-
ginality ranging from extreme marginality (3 set-
tlements) to moderate marginality (31 settlements),
there are slightly fewer settlements (34). After that,
there is a larger number of settlements that are in
the category that shows lower marginality, which
means that the settlements are not marginalized
(50 settlements). With this index as well, apart
from Cakovec as the regional centre, 44 settlements
are classified as settlements without geographical
marginality (Tab. 12). Individually, on the basis
of this index, settlements with extreme and mod-
erate marginality include: Cestijanec, Kursanec,
Gornji Koncovcak, Zavescak, Celine, Brezovec,
Jurovec, Stanetinec, Tupkovec and Marof. While
settlements that fall into classes that do not suggest
the existence of marginality, in addition to Cako-
vec as separate entity, include: Strigova, Senkovec,
Nedelisce, Vukanovec, Belica, Strahoninec, Toplice
Sveti Martin na Muri, Savska Ves, Prelog, Stefanec,
Dragoslavec, Vugrisinec, Mala Subotica and Donji
Pustakovec.

The paradox of marginality and two fundamental
problems observed in previous research: 1. How to
measure marginality due to its “partiality”, i.e. un-
clear boundaries (what is marginal and what is not),
and 2. Marginality’s multidimensionality, i.e. what
is marginal in one system may not be marginal in
another (Horvat and Toski¢, 2017). These problems
can be observed in the examples of the settlements
Kursanec, Orehovica, Robadje, Podturen, Strigova,
Podbrest, Jurovéak and Toplice Sveti Martin, which

38

vec, Belica Mursko Sredisée 1 VugriSinec. Najveéi
broj naselja izrazite i umjerene marginalnosti jesu
manja medimurska naselja bez ikakvih sredisnjih
funkcija, dok naselja Kuranec, Orehovica i Pri-
bislavec imaju velike vrijednosti indeksa zbog
romske populacije, tj. zbog izrazito velikih vri-
jednosti varijabli koje predstavljaju demografsku
dinamiku.

Analizirajué¢i podatke indeksa II, kojemu je
predznak drugoga faktora promijenjen (sl. 12),
uocavamo drukdije rezultate. U prvu skupinu na-
selja u kojoj vidimo prisutnost geografske mar-
ginalnosti u rasponu od izrazite marginalnosti
(3 naselja) i umjerene marginalnosti (31 naselje)
spada ne$to manje naselja (34). Potom slijedi
vedi broj naselja koja se nalaze u kategoriji koja
prikazuje rubnu marginalnost, dakle naselja nisu
marginalizirana (50 naselja). I kod ovoga indek-
sa, osim Cakovca kao regionalnoga sredista, 44
naselja spadaju u naselja bez identificirane geo-
grafske marginalnosti (tab. 12). Pojedinacno gle-
dajudi, na osnovi ovoga indeksa u naselja izrazi-
te i umjerene marginalnosti spadaju Cestijanec,
Kursanec, Gornji Koncovéak, Zavescak, Celine,
Brezovec, Jurovec, Stanetinec, Tupkovec i Marof,
dok u naselja koja spadaju u kategorije koje ne
sugeriraju postojanje marginalnosti, uz Cakovec
kao zasebno izdvojenu cjelinu, spadaju Strigova,
Senkovec, Nedelisée, Vukanovec, Belica, Straho-
ninec, Toplice Sveti Martin na Muri, Savska Ves,
Prelog, Stefanec, Dragoslavec, Vugrisinec, Mala
Subotica i Donji Pustakovec.

U dosadasnjim su istrazivanjima uocena dva
temeljna problema: mjerenje marginalnosti i
odredivanje multidimenzionalnosti. Naime, zbog
njezine parcijalnosti, tj. nejasnih granica glede
onoga §to jest, a §to nije marginalno, postavlja se
pitanje kako mjeriti marginalnost. S druge stra-
ne, ima slucajeva da ono $to je u jednom susta-
vu marginalno u drugom nije (Horvat i Toski¢,
2017), sto upravo uoavamo na primjerima na-
selja KurSanec, Orehovica, Robadje, Podturen,
Strigova, Podbrest, Jurovéak i Toplice Sveti Mar-
tin koja su u jednom indeksu izrazito marginal-
na, a u drugom nisu. Sli¢ne rezultate i problem u
analizi uodili su Mari¢ i dr. (2020) pri izvodenju
indeksa depresije Medimurja. Autori u istraziva-



Tab. 12 Setflements according to classes of marginality, Index Il
Tab. 12. Naselja prema klasama marginalnosti, index |l

Class Number of settlements
/ Kategorija / Broj naselja
Settlements of extreme marginality / naselja izrazite marginalnosti 3
Settlements of moderate marginality / naselja umjerene marginalnosti 31
Settlements of lower marginality / naselja slabije marginalnosti 50
Non-marginal settlements of minor importance / nemarginalna naselja manjega znacaja 30
Significant developing settlements / vaznija razvojna naselja 14
Cakovec 1

Source: According fo the research resulfs
lzvor: Prema rezultatima istrazivanja

are extremely marginal in one index and not mar- nju zakljucuju da dobivene rezultate obiljezava
ginal at all in the other. Such results and problems
in a similar analysis were observed by Mari¢ et al.
(2020) when deriving a depression index of Medi-
murje. The authors of the research concluded that

the obtained results were characterized by great

velika varijabilnost i raspon rezultata (od izrazito
depresivnoga do izrazito nedepresivnoga prosto-
ra), §to upuéuje na nemoguénost donosenja je-
dinstvenih mjera i politika.

Index MIMaNa II
] Settdements of extreme marginality (-0.92 - -0.52)

[ Settlements of moderate marginality (-0.52 - -0,07)

] Settlements of marginal marginality (-0.07 - 0.19)

(I Non-marginal settlements of minor marginality (0.19 - 0.46)
[ Significant developing sertlements (0,46 - 0.85)

B Cakovec (0.85 - 2.58)

‘Coordinate System HTRS96/TM
Spheroid:GRS 1980

EPSG Code:3765

Author:Zlatko Horvat

0 5

Fig. 12 The Medimurje Index of Setflement Marginality (Index Il)
SI. 12. Indeks marginalnosti medimurskih naselja (indeks ll)

Source: According to the research resulfs
lzvor: Prema rezultatima istrazivanja
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variability and range of results (from an extreme-
ly depressed to an extremely non-depressed area),
which indicated the impossibility of adopting uni-
form measures and policies.

A number of settlements are included in both
Index I and Index II in classes that suggest the
existence of marginality. These are the settlements
of Peklenica, Krizovec, Miklavec, Ferketinec,
Praporcan, Brezovec, Bukovec, Zavescak, Marof,
Lapsina, Oporovec, Badli¢an, Otok, Donji Vidovec,
Stanetinec, Hemusevec, Bukovec, Cestijanec,
Gornji Koncovcak, Jalsovec, Martinusevec, Bog-
danovec, Stanetinec, Crecan, Kristanovec, Hlapici-
na, Jurovec, Donji Hras¢an, Donji Mihaljevec and
Preseka (Fig. 13 and 14). In addition to Cakovec,
Prelog and Mursko Sredisce, the settlements of
Nedelisce, Strahoninec, Senkovec, Belica and Mala
Subotica, are among the most significant develop-
ment settlements regarding both indices, and all of
them are, at the same time, municipalities bearing

the same names (Fig. 13 and 14).

Niz naselja uvrsten je u indeksu 11 IT u katego-
rije koje sugeriraju postojanje marginalnosti. To
su naselja Peklenica, Krizovec, Miklavec, Ferke-
tinec, Praporéan, Brezovec, Bukovec, Zavescak,
Marof, Lapsina, Oporovec, Badli¢an, Otok, Do-
nji Vidovec, Stanetinec, Hemusevec, Bukovec,
Cestijanec, Gornji Koncoveéak, Jalsovec, Marti-
nusevec, Bogdanovec, Stanetinec, Crecan, Krista-
novec, Hlapicina, Jurovec, Donji Hras¢an, Donji
Mihaljevec i Preseka (sl. 13 i 14). U znacajnija,
tj. vaznija razvojna naselja u obama indeksima
spadaju, uz Cakovec, Prelog i Mursko Sredisce,
naselja Nedelisée, Strahoninec, Senkovec, Belica
i Mala Subotica, sve redom sjediSta istoimenih
opéina (sl. 131 14).

Coordinate System: HTRS96/TM
Spheroid: GRS 1980

EPSG Code: 3765

Author: Zlatko Horvat

0 5

Index MIMaNa |
[ Settlements of extreme and moderate marginality (-0.84 - 0.08)
[ Non-marginal and ping (0.08 - 1.05)

B Cakovec (105 - 2.41)

Fig. 13 The Medimurje Index of Settlement Marginality - diversity of marginalization (Index )
SI. 13. Indeks marginalnosti medimurskih naselja - diversifikacija marginalnosti (indeks 1)

Source: According to the research results
lzvor: Prema rezultatima istrazivanja
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Coordinate System: HTRS96/TM
Spheroid: GRS 1980

EPSG Code: 3765

Author: Zlatko Horvat
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Index MIMaNa II
[ Settlements of extreme and moderate marginality (-0.92 - 0.07)

[ Non-marginal and significant developing settlements (0.07 - 0.85)
B Cakovec (0.85 - 2.58)

Fig. 14 The Medimurje Index of Settlement Marginality - diversity of marginalization (Index Il)
SI. 14. Indeks marginalnosti medimurskih naselja - diversifikacijo marginalnosti (indeks Il)

Source: According fo the research resulfs
lzvor: Prema rezultatima istrazivanja

Conclusion

In this research, a quantitative approach with the
application of GIS and exploratory factor analysis
was applied to create a methodology that determined
the degree of marginality of the settlements in Medi-
murje on the basis of a marginality index (MIMaNa)
based on specific indicators. The MIMaNa index was
obtained by combining six individual factors and as-
signing a weighted value to each of them, based on
the share of the variance of the individual factor in the
total variance of the data set. The multidimensional
composite index gives a better picture of the econom-
ic, social, transport and related structural conditions
in the settlements. The selection of included variables
in the research for factor analysis can significantly af-
fect the marginality index obtained. Moreover, the di-
rection of influence of each individual factor can sig-
nificantly increase or decrease the marginality index.
From the obtained MIMaNA index, it is evident that
geographical position is very important in the devel-

Lakljuéak

Kvantitativni pristup uz primjenu GIS-a i
eksplorativne faktorske analize primijenjen je za
izradu metodologije kojom se na osnovi odredenih
indikatora odredio stupanj marginalnosti medi-
murskih naselja na temelju indeksa marginalno-
sti (MIMaNa). Indeks MIMaNa dobiven je spa-
janjem Sest pojedinacnih faktora dodjeljivanjem
ponderirane vrijednosti svakom od njih na teme-
Jju udjela varijance pojedinoga faktora u ukupnoj
varijanci skupa podataka. ViSedimenzionalni
kompozitni indeks daje bolju sliku ekonomskih,
socijalnih, prometnih i s njima povezanih struk-
turnih uvjeta u naseljima. Odabir ukljuéenih va-
rijabla u faktorskoj analizi moze znacajno utjecati
na dobiveni indeks marginalnosti. Smjer utjecaja
svakoga pojedinacnog faktora moze takoder zna-
¢ajno povecati ili smanjiti indeks marginalnosti.
Iz dobivenoga indeksa MIMaNA vidljivo je da

je geografski polozaj vrlo vazan u razvoju naselja.
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opment of the settlement. Settlements that are closer
to the regional centre belong to more significantly
developing and non-marginal settlements. These are
settlements with a larger number of business enti-
ties and active trades, a larger share of construction
area and a higher road density, which indicates more
dynamic development of the settlement and better
use of space. On the other hand, smaller peripher-
al settlements, especially the settlements of Upper
Medimurje, have lower marginality index values, and
are characterized by a higher aging degree, weaker
traffic connections, weak economic activity and the
absence of central functions. Therefore, they fall un-
der settlements of extreme or moderate marginality.
From the perspective of Croatia, Medimurje may not
be considered a marginal region at the time of writing.
During the 20" century, Medimurje had the charac-
teristics of a marginal region due to its peripheral and
border location, which adversely affected its social
and economic development. With the entry of Cro-
atia into the EU and thanks to the interconnection
of regions within the EU, the geographical position
of Medumurije is losing these negative characteristics
and acquiring the characteristics of an entrance gate-
way on the main Croatian transversal transit route.
This paper highlights the complexity of the subject
of marginality. Even with sophisticated statistical
analyses, it is challenging to fully capture the intrica-
cies of marginality. While complex indices can pro-
vide some insights, they offer an incomplete picture.
Marginality is a multifaceted concept where various
factors are interconnected yet unique. It is important
to note that the subjective perception of marginality,
including individuals’self-image and how others per-
ceive it, is a significant aspect that is often not cap-
tured in measurable data. Marginality is not solely an
objective reality but also a subjective experience, espe-
cially at the micro-regional level. In future research on
marginality, qualitative methods that capture the per-
ception of marginality should be used alongside the
quantification of a wide range of statistical indicators.
'This combination allows for a deeper understanding
of the phenomenon of marginality and contributes
to a more comprehensive approach to studying mar-
ginalized populations. Qualitative methods, such as
interviews or focus groups, enable the voices of mar-
ginalized groups to be heard and the exploration of
perceptions, experiences, and contextual factors that
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Naselja koja su bliza regionalnom sredi$tu spada-
juuvaznija razvojna i nemarginalna naselja. To su
naselja s ve¢im brojem poslovnih subjekata i ak-
tivnih obrta, ve¢im udjelom gradevinskoga sek-
tora i veCom cestovnom gustoom, §to upucuje
na potencijalni dinamiéniji razvoj naselja i kvali-
tetnije koriStenje prostora. S druge strane, manja,
periferna naselja, posebice naselja Gornjeg Medi-
murja imaju manje vrijednosti indeksa marginal-
nosti, obiljezava ih visi stupanj ostarjelosti, slabija
prometna povezanost, slaba ekonomska aktivnost
te nepostojanje ikakvih sredisnjih funkcija te spa-
daju u naselja izrazite ili umjerene marginalnosti.
Iz perspektive Hrvatske danas Medimurje moz-
da ne bi trebalo smatrati marginalnim podruc-
jem. Tijekom 20. stolje¢a Medimurje je ima-
lo obiljezja marginalnoga podruéja zbog svoje
periferne i grani¢ne lokacije, $to je nepovoljno
utjecalo na njegov drustveni i gospodarski ra-
zvoj. Ulaskom Hrvatske u EU i zahvaljujudé
povezivanju regija unutar EU-a, geografski po-
lozaj Medimurja gubi ove negativne znacajke i
stje¢e znacajke ulaznih vrata na glavnoj hrvat-
skoj transverzali prometne rute. Medutim, ovaj
rad istice kompleksnost teme marginalnosti.
Cak i uz sofisticirane statisticke analize izazov-
no je u potpunosti obuhvatiti sve nijanse mar-
ginalnosti. Iako kompleksni indeksi mogu pru-
ziti neke uvide, oni ipak nude nepotpunu sliku.
Marginalnost je slozen koncept u kojem su razli-
¢iti faktori medusobno povezani, ali i jedinstveni.
Vazno je napomenuti da je subjektivno iskustvo
marginalnosti, ukljué¢ujuéi samopredodzbu po-
jedinaca i nacin na koji ga drugi percipiraju, bi-
tan aspekt koji Cesto nije obuhvacen mjerljivim
podatcima. Marginalnost nije samo objektivna
stvarnost, ve¢ i subjektivno iskustvo, posebno
na mikroregionalnoj razini. U buduéim istrazi-
vanjima marginalnosti preporucuje se ukljuci-
vanje kvalitativnih metoda koje uzimaju u ob-
zir percepciju marginalnosti uz kvantifikaciju
Sirokoga spektra statistickih pokazatelja. Ova
kombinacija omogucuje dublje razumijevanje
fenomena marginalnosti i doprinosi sveobuhvat-
nijem pristupu proucavanju marginaliziranih
podrucja. Kvalitativne metode poput intervjua
ili fokusnih grupa omogucuju da se ¢uju gla-
sovi marginaliziranih skupina i istraze njihove



contribute to marginalization. This dimension of per-
ceiving marginality provides additional insight and
information that cannot be captured quantitatively,
complementing the quantitative data and provid-
ing a more comprehensive picture of marginality.
The results of the research confirm the existence of
significant variations in the degree of marginality of
the settlements in Medimurje, which indicates the
need to adopt more balanced development measures
and policies when planning the future development
of settlements in Medimurje. The developed method-
ology for identifying and analysing geographic mar-
ginality and the results obtained from this research
showed and confirmed all the layers and multidis-
ciplinarity of the phenomenon of marginality and
provided new insights, laying out a potential path for
further research.

percepcije, iskustva i kontekstualni ¢imbenici
koji doprinose marginalizaciji. Ova dimenzija
percepcije marginalnosti pruza dodatne uvide i
informacije koje se ne mogu kvantitativno pri-
kupiti, nadopunjujuéi kvantitativne podatke i
pruzajuéi sveobuhvatniju sliku marginalnosti.
Rezultati istrazivanja potvrduju postojanje bit-
nih razlika u stupnju marginalnosti medimur-
skih naselja §to upucuje na potrebu donoSenja
ravnomjernijih razvojnih mjera i politika pri pla-
niranju bududega razvoja medimurskih naselja.
Metodologija za identificiranje i analizu geograt-
ske marginalnosti i dobiveni rezultati iz ovoga
istrazivanja jo§ jednom su pokazali i potvrdili svu
slojevitost i multidisciplinarnost fenomena mar-
ginalnosti te otvorili neke nove spoznaje i dali
povod za daljnja istrazivanja.
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