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Drustvena dimentzija odrzivosti urbanih podrucja u
Hrvatskoj - primjer Urbane aglomeracije Zagreb

The social dimension of the sustainability of urban areas in
Croatia: a study of the Zagreb Urban Agglomeration

Radom je istrazen kvantitativni okvir procjene drustve-
ne dimenzije odrzivosti urbanih podru¢ja u Hrvatskoj koja
su osnovana u okviru mehanizma integriranih teritorijalnih
ulaganja (ITU). Na uzorku od deset ITU urbanih podru¢ja
analizirana su 34 pokazatelja. Faktorskom analizom derivira-
no je sedam faktora koji predstavljaju vazne aspekte drustvene
dimenzije odrZivosti: (1) socijalnu ranjivost, (2) transformaciju
stambenoga prostora, (3) intenzitet aktivnosti civilnog drustva,
(4) demografsku iskoristenost stambenog prostora za stanova-
nje, (5) ,studentifikaciju”, (6) demografski i obrazovni kapital te
(7) potrebu za prosirenjem kapaciteta predskolske infrastruk-
ture. Vrijednostima faktora omogucena je usporedba rezultata
analize drustvene dimenzije odrZivosti, identifikacija prostornih
obrazaca i razlika unutar i izmedu urbanih podruéja. Rezultati
istraZivanja interpretirani su na primjeru Urbane aglomeracije
Zagreb, kao najvecega hrvatskog urbanog podrudja. Potvrdeno
je postojanje izrazenih prostorno-funkcionalnih razlika izmedu
sredi$njih 1 rubnih dijelova urbanoga podrugja, sto je u skladu
s prethodnim istrazivanjima. Kvantitativni okvir omogucuje ra-
zumijevanje prostornih obrazaca kompleksnih dru$tvenih od-
nosa unutar urbanih podrudja.

Kljuéne rije¢i: Urbana aglomeracija Zagreb, odrzivost,
dru$tvena odrzivost, urbana odrZivost, urbana podrucja, ITU
mehanizam, faktorska analiza

The paper explores a quantitative framework for assessing
the social dimension of sustainability of urban areas in Croatia
that were established under the mechanism of Integrated Terri-
torial Investments (I'TT). A total of 34 indicators were analyzed
in a sample of ten I'TT urban areas. The factor analysis revealed
seven factors that represent important aspects of the social di-
mension of sustainability: (1) social vulnerability; (2) housing
transformation; (3) intensity of civic activities; (4) demographic
utilization of residential space for housing; (5) studentifica-
tion’; (6) demographic and educational capital; and (7) the need
to expand the capacity of preschool infrastructure. The factor
scores are used to compare the results of the analysis of the so-
cial dimension of sustainability and to identify spatial patterns
and differences within and between urban areas. The research
results are interpreted using the example of the Zagreb Urban
Agglomeration, Croatia's largest urban area. The existence of
pronounced spatial-functional differences between the central
and peripheral parts of the urban area was confirmed, which is
in line with previous studies. The quantitative framework ena-
bles an understanding of the spatial patterns of complex social
relations within urban areas.

Key words: Zagreb Urban Agglomeration, sustainability, social
sustainability, urban sustainability, ITI mechanism, factor
analysis
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Uvod

U kontekstu globalnih izazova odrZivoga ra-
zvoja sve veéi naglasak stavlja se na odrZivost
urbanih prostora koji predstavljaju klju¢na Zari-
§ta drustvenih, ekonomskih i okoli$nih promje-
na (Cohen, 2017; Kaur i Garg, 2019; Neuman
i Churchill, 2015; Satterthwaite, 2009). Uslijed
pritiska urbanizacije, utjecaja klimatskih promje-
na, demografskih promjena i socioekonomskih
nejednakosti postizanje urbane odrzivosti po-
staje vazan cilj razvojnih politika koje teze pra-
vednom, ukljuc¢ivom i otpornom drustvu (Diz-
daroglu, 2017; Sharifi, 2021; UN, 2015). Urbana
odrzivost definira se kao ravnoteza odnosa izme-
du drustvenih, ekonomskih i okolisnih ¢imbeni-
ka unutar urbanih podrugja, a kojima se postize
odrziviji urbani razvoj (Ameen i dr., 2014; Bohne
1dr.,2015; Cohen, 2017; Sharifi, 2021). Postojeée
stanje i doprinos pojedinih prostora i zajednica
postizanju urbane odrzivosti vrednuje se meto-
dama procjene urbane odrzivosti (Alberti, 1996;
Kaur i Garg, 2019; Masnavi, 2007). Unato¢ ja-
snoj deklarativnoj vaznosti svih triju dimenzi-
ja odrzivosti (drustvene, ekonomske i okolisne)
upravo je drustvena dimenzija najmanje integri-
rana i definirana unutar postoje¢ih okvira procje-
na urbane odrzivosti (Cohen, 2017; Colantonio,
2009; Dempsey i dr., 2011; Sharifi, 2021). Drus-
tvena odrzivost u urbanom kontekstu obuhvaca
niz sloZenih i medusobno isprepletenih procesa i
pojava, kao $to su dostupnost stanovanja, pristup
javnim uslugama, obrazovanje, sigurnost, uklju-
Cenost gradana, kultura, socijalna ukljucenost i
kvaliteta zivota (Colantonio, 2010; Yigitcanlar i
dr,, 2015). Kvantitativna procjena i vrednovanje
ovih aspekata izrazito je zahtjevna zbog kvali-
tativne i neopipljive prirode mnogih drustvenih
aspekata, $to je rezultiralo nedostatkom sveobu-
hvatnih kvantitativnih okvira koji bi omoguéili
njihovu prostornu analizu i usporedbu (Baffoe
i Mutisya, 2015; Bourdic i dr., 2012; Smetana i
dr., 2015). Brojni autori isticu da je drustvenu di-
menziju odrzivosti tesko precizno mjeriti i ope-
racionalizirati te da su potrebne nove znanstvene
metode i pristupi za vrednovanje i procjenu stup-
nja njezine odrzivosti (Colantonio, 2010; Demp-
sey idr.,2011).
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Infroduction

In the context of the global challenges of sus-
tainable development, increasing emphasis is being
placed on the sustainability of urban spaces, which
are key focal points of social, economic and envi-
ronmental change (Cohen, 2017; Kaur and Garg,
2019; Neuman and Churchill, 2015; Satterth-
waite, 2009). Due to urbanization pressure, climate
change impact, demographic shift and socio-eco-
nomic inequality, achieving urban sustainability is
an increasingly important goal of development pol-
icies that strive for a just, inclusive and resilient so-
ciety (Dizdaroglu, 2017; Sharifi, 2021; UN, 2015).
Urban sustainability is defined as the balance of
relationships between social, economic and envi-
ronmental factors within urban areas that enables
more sustainable urban development (Ameen et
al., 2014; Bohne et al., 2015; Cohen, 2017; Sharif,
2021). The existing state and contribution of indi-
vidual spaces and communities to achieving urban
sustainability is assessed using urban sustainability
assessment methods (Alberti, 1996; Kaur and Garg,
2019; Masnavi, 2007). Despite the clearly stated
importance of all three dimensions of sustainability
(social, economic and environmental), it is the social
dimension that is the least integrated and defined
in existing urban sustainability assessment frame-
works (Cohen, 2017; Colantonio, 2009; Dempsey
et al., 2011; Sharifi, 2021). Social sustainability in
the urban context encompasses a number of com-
plex and interrelated processes and phenomena,
such as the availability of housing, access to public
services, education, safety, civic participation, cul-
ture, social inclusion and quality of life (Colantonio,
2010; Yigitcanlar et al., 2015). Quantitative assess-
ment and evaluation of these aspects is extremely
difficult due to the qualitative and intangible nature
of many social aspects, which has led to a lack of
comprehensive quantitative frameworks that would
enable their spatial analysis and comparison (Baffoe
and Mutisya, 2015; Bourdic et al., 2012; Smetana et
al., 2015). Numerous authors have pointed out that
the social dimension of sustainability is difficult
to measure and operationalize accurately, and that
new scientific methods and approaches are needed
to assess and evaluate the degree of sustainability

(Colantonio, 2010; Dempsey et al., 2011).



U hrvatskom kontekstu urbana podrudja suo-
Cena su s brojnim izazovima koji oblikuju drus-
tvenu dimenziju odrzivosti, od depopulacije i
starenja stanovni$tva, priustivosti stanovanja te
nejednaka pristupa obrazovanju i javnom prijevo-
zu do sve izraZenije prostorne dihotomije izme-
du sredisnjih i rubnih dijelova urbanih podrugja
(Luki¢ i dr., 2005; Luki¢ i dr., 2022; Prelogovi¢,
2009; Svirci¢ Gotovac i Zlatar, 2015). Unatoc do-
stupnosti odredenih statistickih podataka izostaje
sustavan pristup kvantifikaciji drustvene dimen-
zije odrzivosti na razini jedinica lokalne samou-
prave (JLS), osobito unutar prostora obuhvaéenih
mehanizmom integriranih teritorijalnih ulaga-
nja (ITU mehanizam). ITU mehanizam pred-
stavlja format usmjeravanja europskih sredstava
u aktivnosti kojima se jaca uloga gradova kao
pokretaca odrzivoga regionalnog razvoja. Svojim
teritorijalnim pristupom ITU mehanizam tezi
odrzivijem razvoju urbanih podruéja ulaganjem u
poduzetnistvo, odrzivi gradski promet, brownfield
revitalizaciju, odrzivu valorizaciju kulturne ba-
tine u kontekstu turizma, zelenu infrastrukturu,
oCuvanje prirodne bastine, razvoj viSenamjenske
drustvene infrastrukture i javnih povrsina za po-
dréku odrzivom drustvenom razvoju, kao i odr-
Ziv energetski razvoj i energetsku ucdinkovitost
(MRRFEU, 2023). Zakonom o regionalnom ra-
zvoju Republike Hrvatske (NN 147/14, 123/17,
118/18) definirane su tri razine urbanih podrué-
ja koja mogu koristiti ITU mehanizam: urbane
aglomeracije, ve¢a urbana podru¢ja i manja urba-
na podrudja.

ITU urbana podruéja osnivaju se formali-
ziranjem suradnje JLS-ova koji zadovoljavaju
osnovne’ i dodatne? kriterije Ministarstva regio-
nalnoga razvoja i fondova EU te koji su voljno
pristupili partnerstvu, formirajuéi grad srediste
(op.a. mati¢ni grad) i njegovo urbano okruZenje
(op.a. okolicu) koje mu funkcionalno gravitira.

1 Osnovni kriteriji su: prostorni kontinuitet i udio dnevnih migracija
zaposlenih u srediste urbanoga podru¢ja od minimalno 30 % (MRR-
FEU, 2023).

2 Dodatni kriteriji su: funkcionalna povezanost, udio dnevnih migracija
ulenika i studenata u srediste urbanoga podrudja, zajednicki integri-
rani projekti, infrastrukturni kriterij, kriterij odgovora na jedan ili vise
drustvenih izazova, kriterij odgovora na zajednicke razvojne proble-
me, drugi dodatni kriterij koji predlaZe i obrazlaze sam grad srediste

(MRRFEU, 2023).

In the Croatian context, urban areas face numer-
ous challenges that shape the social dimension of
sustainability, ranging from depopulation and aging
population, housing affordability and unequal access
to education and public transportation, to the in-
creasingly pronounced spatial dichotomy between
the central and peripheral parts of urban areas
(Luki¢ et al., 2005; Luki¢ et al., 2022; Prelogovi¢,
2009; Svir¢i¢ Gotovac and Zlatar, 2015). Despite
the availability of certain statistical data, there is a
lack of a systematic approach to quantifying the so-
cial dimension of sustainability at the local govern-
ment unit (LGU) level, especially in areas covered
by the Integrated Territorial Investment Mech-
anism (ITI Mechanism). The ITI Mechanism is
a format by which European funds are channeled
into activities that strengthen the role of cities as
drivers of sustainable regional development. Using
its territorial approach, the I'TT Mechanism strives
for more sustainable development of urban areas
via investments in entrepreneurship, sustainable ur-
ban transport, brownfield revitalization, sustainable
valorization of cultural heritage related to tourism,
green infrastructure, preservation of natural herit-
age, development of multipurpose social infrastruc-
ture and public spaces to support sustainable social
development, as well as sustainable energy devel-
opment and energy efficiency (MRRFEU, 2023).
The Act on Regional Development of the Republic of
Croatia (NN 147/14,123/17,118/18) defines three
levels of urban areas that can use the I'TI Mecha-
nism: urban agglomerations; larger urban areas; and

smaller urban areas.

ITI urban areas are established through the
formal cooperation of local governments that meet
the basic! and additional? criteria of the Ministry of
Regional Development and EU funds and have vol-
untarily joined the partnership to form a city center
(note: the central city) and the urban environment
(note: the surrounding area) that functionally be-

1 The basic criteria are: spatial continuity and a share of daily migration
of workers to the center of the urban area of at least 30% (MRRFEU,
2023).

2 Other criteria are: functional connectivity, share of daily migrations
of pupils and students to the center of the urban area, joint integra-
ted projects, infrastructure criterion, criterion of response to one or
more social challenges, criterion of response to common development
problems, other additional criteria proposed and explained by the city
center itself (MRRFEU, 2023).
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ITU mehanizmom osnovana su 22 urbana pod-
rudja: Cetiri urbane aglomeracije (Osijek, Rijeka,
Split, Zagreb), deset vecih urbanih podruéja (Bje-
lovar, Dubrovnik, Karlovac, Pula, Sisak, Slavonski
Brod, Sibenik, Varazdin, Vinkovci, Zadar) i osam
manjih urbanih podrudja (Cakovec, Gospi¢, Ko-
privnica, Krapina, Pazin, Pozega, Virovitica, Vu-
kovar). Osnovana I'TU urbana podrugja izraduju
strategije razvoja temeljem kojih ,prioritiziraju®
i predlazu za financiranje projekte namijenjene
odrzivom 1i integriranom teritorijalnom razvoju
urbanih podrudja (MRRFEU, 2023). Iako ITU
mehanizam pruza glavni okvir za operativnu
provedbu mjera odrzivosti u urbanim podrudji-
ma Hrvatske, pojedini autori naglasavaju njegovu
nedovoljnu operativnost te nedostatak jasno defi-
niranih pokazatelja i kriterija kojima bi se mjerio
doprinos planiranoga razvoja i ,prioritiziranih®
projekata u postizanju urbane odrzivosti (Tharos
i Careva, 2020), $to je posebno izrazeno u kon-
tekstu drustvene (dimenzije) odrzivosti. U hrvat-
skom kontekstu primjena kvantitativnih metoda
dodatno je otezana nedostatkom ujednacenih
statistickih pokazatelja na razini JLS-a za klju¢ne
drustvene segmente poput kvalitete Zivota, kultu-
re, zdravstva, sigurnosti, sporta i dr.

Polaze¢i od nedovoljno razvijenih teorijskih
i metodoloskih pristupa kvantitativnoj procjeni
drustvene dimenzije odrzivosti, kao i potrebe za
njezinim objektivnim vrednovanjem u kontekstu
hrvatskih urbanih podrudja (osobito u uvjetima
kada ITU mehanizam jo§ uvijek ne raspolaze
objektivnim analitickim alatom za procjenu do-
prinosa projekata odrzivom razvoju), primarni
je cilj ovoga istrazivanja razvoj kvantitativnoga
okvira za procjenu drustvene dimenzije odrzivo-
sti temeljenog na javno dostupnim statistickim
podatcima i pokazateljima na razini JLS-a unu-
tar odabranoga skupa ITU urbanih podrudja u
Hrvatskoj. Primjenom metode faktorske analize
istrazivanjem se izdvajaju latentni faktori na te-
melju identificiranih drustvenih pokazatelja koji
odrazavaju obrasce drustvene dinamike u urba-
nim podrudjima, a njihova se prostorna distri-
bucija interpretira na primjeru Urbane aglome-
racije Zagreb, kao najvecega urbanog podrudja u
Hrvatskoj. Dodatni ciljevi istrazivanja ukljuuju
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longs to it. The I'TI mechanism has established 22
urban areas: four urban agglomerations (Osijek, Ri-
jeka, Split, Zagreb); ten larger urban areas (Bjelovar,
Dubrovnik, Karlovac, Pula, Sisak, Slavonski Brod,
Sibenik, Varazdin, Vinkovci, Zadar); and eight
smaller urban areas (Cakovec, Gospi¢, Koprivnica,
Krapina, Pazin, Pozega, Virovitica, Vukovar). The
established ITI urban areas create development
strategies on the basis of which they "prioritize" and
propose projects for funding that are intended for
the sustainable and integrated territorial develop-
ment of urban areas (MRRFEU, 2023). Although
the I'TI mechanism is the main framework for the
operational implementation of sustainability meas-
ures in Croatia’s urban areas, some authors have
emphasized its insufficient function and the lack of
clearly-defined indicators and criteria to measure
the contribution of planned development and "pri-
oritized" projects for achieving urban sustainabili-
ty (Iharo§ and Careva, 2020), which is particularly
pronounced in the context of the social dimension
of sustainability. In the Croatian context, the appli-
cation of quantitative methods is further hampered
by the lack of uniform statistical indicators at the
LGU level for key social segments, such as the qual-
ity of life, culture, healthcare, sports, safety, etc.

Based on the insufficiently developed theoretical
and methodological approaches to the quantitative
assessment of the social dimension of sustainabili-
ty and the need for its objective assessment in the
context of Croatian urban areas (especially in the
conditions where the I'TT Mechanism does not have
an objective analytical tool for assessing the contri-
bution of projects to sustainable development), the
main objective of this research is to develop a quan-
titative framework for assessing the social dimension
of sustainability based on publicly-available statisti-
cal data and indicators at the LGU level within a se-
lected set of I'TT urban areas in Croatia. By applying
the method of factor analysis, this study extracts la-
tent factors based on identified social indicators that
reflect patterns of social dynamics in urban areas,
and their spatial distribution is interpreted using the
example of the Zagreb Urban Agglomeration, the
largest urban area in Croatia. Additional research
objectives include the spatial analysis of variations
in the level of social sustainability using the exam-



SI. 1. Obuhvat svih ITU urbanih podruja u Hrvatskoj
Fig. 1 Scope of [Tl urban areas in Croatia

prostornu analizu varijacija u razini drustvene
odrzivosti na primjeru Urbane aglomeracije Za-
greb, ispitivanje primjenjivosti javno dostupnih
pokazatelja u konstrukeiji faktora te formuliranje
preporuka za poboljsanje metodoloskoga pristupa
u pracenju urbane odrzivosti u Hrvatskoj. Zadat-
ci istrazivanja obuhvacaju identifikaciju i obradu
statistickih varijabli na razini JLS-ova unutar
odabranoga skupa I'TU urbanih podrugja, iden-

tifikaciju kona¢noga skupa varijabli, primjenu

ple of the Zagreb Urban Agglomeration, testing the
applicability of publicly-available indicators in the
construction of factors, and formulating recommen-
dations for improving the methodological approach
to monitoring urban sustainability in Croatia. The
research tasks include the identification and pro-
cessing of statistical variables at LGU level within
a selected set of I'TT urban areas, the identification
of the final set of variables, the application of factor
analysis, the interpretation of the obtained factors
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faktorske analize, interpretaciju dobivenih fak-
tora te izracun i prostornu interpretaciju faktor-
skih vrijednosti na primjeru Urbane aglomeracije
Zagreb. Osnovno istrazivac¢ko pitanje na koje rad
odgovara jest primjenjivost kvantitativne metode
faktorske analize za komparabilno vrednovanje i
procjenu drustvene dimenzije odrzivosti u urba-
nim podruéjima, &ijim se rezultatima stvara pod-
loga za strukturiranje okvira procjene odrZivosti
hrvatskih urbanih podruéja definiranih u okviru
ITU mehanizma. Rezultati istrazivanja doprinose
unaprjedenju metodoloskih alata i znanja nuznih
za usmjeravanje odrZivoga razvoja urbanih pod-
rugja u okviru ITU mehanizma kao i odrzivoga
urbanog razvoja u nacionalnom kontekstu.

Drustvena dimenzija urbane odrzivosti

Globalna definicija odrzivosti uklju¢uje zadovo-
ljenje potreba sadasnjih generacija bez ugrozavanja
sposobnosti buduc¢ih generacija da zadovolje svoje
potrebe (WCED, 1987). Trendovi razvoja upu-
¢uju na kontinuirani proces urbanizacije koji se u
prostoru manifestira ubrzanim poveéanjem broja
urbanoga stanovnistva, a samim time i intenzivni-
jim utjecajem urbanih prostora na resurse, okoli§ i
klimatske uvjete. Usmjeravanjem koncepta odrzi-
vosti 1 procesa odrzivoga razvoja u okvire urbanoga
razvoja stvara se koncept urbane odrzivosti, kojim
se tezi suprotstavljanju globalnim izazovima kli-
matskih promjena, uravnotezenju razvoja, ocuvanju
prirodnih resursa, smanjenju negativnih uéinaka ur-
banizacije, onecid¢enja i socijalnih nejednakosti, uz
istovremeno promicanje kvalitete Zivota i prostora
te promicanje socioekonomskoga prosperiteta (Al-
berti, 1996; Bohne i dr., 2015; Sharifi i Yamagata,
2017).

S obzirom na ciljeve kojima doprinosi urbana se
odrzivost u tradicionalnom pristupu sagledava kroz
tri kljuéne dimenzije: ekologku, ekonomsku i drus-
tvenu dimenziju. Ekoloska dimenzija temelji se na
oCuvanju prirodnih resursa i smanjenju negativnih
utjecaja urbanizacije na okolis, a najcesce je usre-
dotocena na smanjenje emisija staklenickih plinova
i promicanje zelenih rjesenja (Kabisch i dr., 2016).
Ekonomska dimenzija temelji se na podrsci gospo-
darskom rastu koji omogucuje dugoroénu stabilnost
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and the calculation and spatial interpretation of the
factor values using the example of the Zagreb Urban
Agglomeration. The main research question that
this paper answers is the applicability of the quan-
titative factor analysis method for the comparative
assessment and assessment of the social dimension
of sustainability in urban areas, the results of which
provide a basis for structuring a framework for as-
sessing the sustainability of Croatian urban areas
defined within the ITI mechanism. The research
results contribute to the improvement of methodo-
logical tools and knowledge necessary for the man-
agement of sustainable development of urban areas
within the I'TT mechanism as well as sustainable ur-
ban development in the national context.

The social dimension of urban sustainability

The global definition of sustainability involves
meeting the needs of present generations without
compromising the ability of future generations to
meet their own needs (WCED, 1987). Develop-
ment trends indicate a continuous process of ur-
banization, which is manifested in the region by an
accelerated increase in the urban population and
thus by a greater impact of urban areas on resources,
the environment and climatic conditions. By align-
ing the concept of sustainability and the process of
sustainable development to the framework of urban
development, the concept of urban sustainability
emerges, which aims to address the global challeng-
es of climate change, balance development, preserve
natural resources, reduce the negative impacts of ur-
banization, pollution and social inequalities, while
promoting quality of life and space and supporting
socio-economic prosperity (Alberti, 1996; Bohne et
al., 2015; Sharifi and Yamagata, 2017).

Considering the goals to which it contributes,
urban sustainability is traditionally viewed through
three key dimensions: environmental; economic; and
social. The environmental dimension is based on pre-
serving natural resources and reducing the negative
impacts of urbanization on the environment and
mostly focuses on reducing greenhouse gas emissions
and promoting green solutions (Kabisch et al., 2016).
'The economic dimension is based on supporting eco-
nomic growth that enables long-term stability and



te stvara mogucnosti i prilike za sve slojeve drustva
(Pedro i dr., 2019). Drustvena dimenzija temelji se
na osiguravanju ravnopravnoga pristupa resursima,
uslugama i infrastrukturi za sve drustvene skupine
te na taj nacin naglasava vaznost socijalne ukljuci-
vosti, pravednoga pristupa uslugama i ja¢anju lokal-
ne zajednice (Dempsey i dr., 2011). Vedina autora
potvrduje visoku razinu tripartitnoga shvacanja
urbane odrzivosti (Cohen, 2017) kroz optimalnu
integraciju okoli$nih, ekonomskih i drustvenih ci-
ljeva, pri Cemu se niti jedna dimenzija ne smije za-
nemariti ili podcijeniti u planiranju urbanih prosto-
ra (Yigitcanlar i dr., 2015). Takav pristup planiranju
vrlo je kompleksan i zahtijeva neprestano balansira-
nje izmedu svih dimenzija urbanoga razvoja da bi se
postigla dugoro¢na urbana odrZivost (Sharifi i Ya-
magata, 2017). Kontinuirano pracenje ciljeva odrzi-
vosti te pravodobna prilagodba djelovanja klju¢ su
uspjeha strateskoga planiranja odrzivoga urbanog
razvoja. Pracenje ciljeva utemeljeno na sustavima
pokazatelja i kvantitativnim modelima omoguéuje
razvoj metoda procjene urbane odrzivosti, a kojima
se tezi pracenju napretka urbanih prostora prema
ostvarenju ciljeva odrzivoga razvoja (Alberti, 1996;
Masnavi, 2007).

Op¢a definicija odrzivosti, premda global-
no prihvadena, Cesto se pokazuje previse eksten-
zivnom za prakti¢nu primjenu metoda procjene
urbane odrZivosti jer su za uspje$no vrednovanje
odrzivosti potrebni precizni setovi kvantitativnih
pokazatelja (Bourdic i dr., 2012). Kompleksnost
pracenja urbane odrzivosti dodatno se otezava i
problemom nedostatka konkretnih mjerljivih po-
kazatelja i podataka za njihovo pracenje (Bohne i
dr.,, 2015), sto se posebno istice u kontekstu drus-
tvene odrzivosti (Dempsey i dr., 2011). Cohen
(2017) naglasava potrebu za razvojem preciznih i
prostorno prilagodenih okvira te odabir seta po-
kazatelja koji ¢e biti u stanju identificirati speci-
ficnosti lokalnih prostorno-funkcionalnih obra-
zaca. Dosadadnja istrazivanja potaknula su izradu
optimalnog modela pracenja urbane odrzivosti
(Sharifi, 2021), pri ¢emu je istaknuta nedostatna
zastupljenost drustvene dimenzije unato¢ njezinoj
vaznosti (Colantonio, 2010; Dempsey i dr., 2011;
Sharifi, 2021). Zbog toga Cohen (2017) poziva na
ujednacavanje pristupa procjeni urbane odrzivosti
izmedu svih dimenzija.

creates opportunities and possibilities for all of socie-
ty (Pedro et al., 2019). The social dimension is based
on ensuring equal access to resources, services and
infrastructure for all social groups, emphasizing the
importance of social inclusion, equal access to servic-
es and strengthening local communities (Dempsey
et al.,, 2011). Most authors confirm a high degree
of tripartite understanding of urban sustainability
(Cohen, 2017) through the optimal integration of
environmental, economic and social goals, whereby
no dimension should be neglected or underestimated
in urban spatial planning (Yigitcanlar et al., 2015).
This sort of planning approach is very complex and
requires continuous balance between all dimensions
of urban development in order to achieve long-term
urban sustainability (Sharifi and Yamagata, 2017).
The continuous monitoring of sustainability goals
and the timely adaptation of actions are key to the
success of strategic planning for sustainable urban
development. The monitoring of goals based on in-
dicator systems and quantitative models enables
the development of urban sustainability assessment
methodologies aimed at monitoring the progress of

urban areas in achieving sustainable development

goals (Alberti, 1996; Masnavi, 2007).

While the general definition of sustainability is
globally recognized, it often proves to be too broad
for the practical application of urban sustainability
assessment methods, as precise sets of quantitative
indicators are required to successfully assess sus-
tainability (Bourdic et al., 2012). The complexity
of monitoring urban sustainability is exacerbated
by the problem of the lack of specific measurable
indicators and data to monitor them (Bohne et al.,
2015), which is particularly emphasized in the con-
text of social sustainability (Dempsey et al., 2011).
Cohen (2017) emphasized the need to develop
precise and spatially adapted frameworks and to se-
lect a set of indicators that can be used to identify
the specificities of local spatial-functional patterns.
Previous research has suggested the creation of an
optimal model for monitoring urban sustainability
(Sharifi, 2021), highlighting the inadequate rep-
resentation of the social dimension despite its im-
portance (Colantonio, 2010; Dempsey et al., 2011,
Sharifi, 2021). For this reason, Cohen (2017) called
for a standardization of approaches to assess urban
sustainability between all dimensions.
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Drustvena dimenzija urbane odrzivosti
moze se pojasniti kroz medusobno povezane
aspekte jednaka pristupa resursima, druStvene
ukljuéenosti i kvalitete Zivota (Dempsey i dr.,
2011). Colantonio (2010) isti¢e kako ne postoji
op¢i konsenzus oko jedinstvene definicije drus-
tvene odrzivosti jer se ovom konceptu pristupa iz
aspekata razlicitih znanstvenih disciplina. Samim
time ne postoji ni jedinstvena metodologija pro-
cjene drustvene dimenzije odrZivosti koja bi se
mogla koristiti za donosenje odluka o odrzivom
upravljanju urbanim razvojem (Smetana i dr.,
2015). Drustvena dimenzija odrZivosti najma-
nje je metodoloski integrirana u okvire procjena
urbane odrzivosti (Cohen, 2017), a kvantitativni
pristupi ograniceni su zbog sloZenosti i otezane
mogucénosti kvantificiranja specificnih drustve-
nih pojava i procesa (Colantonio, 2009). Sme-
tana i dr. (2015) isti¢u nedostatak metodoloskih
alata za kvantitativou procjenu drustvene dimen-
zije odrzivosti. Cohen (2017) naglasava potrebu
za ja¢im ukljuc¢ivanjem drustvenih pokazatelja u
okvire procjene urbane odrzivosti, §to podupire
zaklju¢ak o nedovoljnoj razvijenosti kvantitativ-
nih okvira za procjenu drustvene dimenzije odr-
Zivosti. Tradicionalne teme drustvene odrZivosti
poput zaposljavanja i smanjenja siromastva sve se
vise nadopunjuju novim konceptima kao §to su
sreca, osjecaj pripadnosti, identitet i sl. (Colan-
tonio, 2009). Yigitcanlar i dr. (2015) preporuaju
integriranje tema kao $to su pristup obrazovanju
i zdravstvu, ukljuenost civilnoga sektora, osjecaj
zajednistva, kvaliteta javnoga prostora i dr. Re-
centna istrazivanja Mouratidisa i dr. (2024) te
Ferrarez i dr. (2020) integriraju koncept kvali-
tete zivota koja se koristi kao kljuéni drustveni
indikator urbane odrzivosti. Buzisi i Jager (2020)
pokazali su kako kvantitativna analiza urbane
odrzivosti na razini gradskih Cetvrti moze otkriti
znacajne prostorne razlike, pri ¢emu drustvena i
ekonomska komponenta pokazuju veéu vaznost u
ukupnoj ocjeni odrzivosti od okolisne. Istraziva-
nja kvantifikacije i procjene opée urbane odrzivo-
sti sve su ucestalija u medunarodnoj znanstvenoj
literaturi posljednjih godina te je vidljiv napredak
u istrazivanju procjene drustvene dimenzije odr-

zivosti (Sharifi, 2021).
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The social dimension of urban sustainability
can be explained by the interlinked aspects of equal
access to resources, social inclusion and quality
of life (Dempsey et al., 2011). Colantonio (2010)
pointed out that there is no general consensus on
a single definition of social sustainability, as this
concept is viewed from the perspective of differ-
ent scientific disciplines. As a result, there is no
single method for assessing the social dimension
of sustainability that could be used to make deci-
sions about the sustainable management of urban
development (Smetana et al., 2015). The social di-
mension of sustainability is the least methodologi-
cally integrated within urban sustainability assess-
ments (Cohen, 2017), and quantitative approaches
are limited due to the complexity and difficulty of
quantifying specific social phenomena and pro-
cesses (Colantonio, 2009). Smetana et al. (2015)
pointed out the lack of methodological tools for the
quantitative assessment of the social dimension of
sustainability. Cohen (2017) emphasized the need
for greater inclusion of social indicators in urban
sustainability assessment frameworks, supporting
the conclusion that quantitative frameworks for
assessing the social dimension of sustainability are
insufficiently developed. The traditional themes of
social sustainability such as employment and pov-
erty reduction are increasingly being supplement-
ed by new concepts such as happiness, a sense of
belonging, identity, etc. (Colantonio, 2009). Yigit-
canlar et al. (2015) recommended integrating issues
such as access to education and healthcare, civic
sector participation, sense of community, quality
of public space, etc. Recent research by Mouratidis
et al. (2024) and Ferrarez et al. (2020) integrated
the concept of quality of life, which is used as an
important social indicator of urban sustainability.
Buzisi and Jiger (2020) showed that a quantitative
analysis of urban sustainability at the neighborhood
level can reveal significant spatial differences, with
the social and economic components being more
important than the environmental component in
the overall assessment of sustainability. Research on
the quantification and assessment of overall urban
sustainability has become increasingly common in
international academic literature in recent years,
and research assessing the social dimension of sus-

tainability has also progressed (Sharifi, 2021).



Sli¢ni zakljuéci zabiljezeni su i u Hrvatskoj
unato¢ Cinjenici da se mali broj istrazivanja bavi
temom procjene urbane odrZivosti te analizom
drustvene dimenzije odrzivosti. Doprinos razu-
mijevanju dru$tvene dimenzije odrZivosti u hr-
vatskom urbanom kontekstu dali su Luki¢ i dr.
(2005), koji su analizom kvalitete Zivota u Opéi-
ni Bistra (kao sastavnom dijelu danasnje Urbane
aglomeracije Zagreb) kvantificirali subjektiv-
ne aspekte suburbanizacije. Njihovo istraziva-
nje pokazuje da kvaliteta Zivota u prigradskim
prostorima ovisi o ravnotezi izmedu ocuvanoga
okolisa i dostupnosti javnih usluga. U pokusaju
kvantifikacije koncepta urbane odrzivosti Jurli-
na Alibegovi¢ i dr. (2018) razvili su kvantitativ-
ni model praéenja uspjesnosti hrvatskih gradova
kroz koncept pametnoga grada. Izradom kom-
pozitnog indeksa koji ukljucuje vise medusobno
povezanih dimenzija (ukljucujuéi i drustvenu)
autori su dokazali kako kvantitativni okviri mogu
sluziti kao alat za stratesko upravljanje odrzivim
urbanim razvojem. Doprinos razvoju metodolos-
kih pristupa kvantifikaciji odrzivosti u hrvatskom
kontekstu daje i Radeljak Kaufmann (2016), koja
kombinacijom faktorske analize i delphi metode
izraduje scenarije prostornoga razvoja na regio-
nalnoj razini. Identifikacijom latentnih faktora
kvantitativnim putem te njihovom kvalitativnom
interpretacijom u suradnji sa stru¢njacima auto-
rica prikazuje kako se kombiniranim metodolos-
kim pristupom mogu oblikovati strateski pravci
odrzivoga razvoja. Zlatar Gamberozi¢ i dr. (2021)
naglasavaju vaznost integracije drustvene i kul-
turne otpornosti u koncept odrzivosti urbanih
prostora, isti¢udi pritom da su ti aspekti u hrvat-
skim razvojnim politikama Cesto prisutni samo
deklarativno. Autori predlazu lokalno prilagod-
ljiv pristup planiranju odrZivoga urbanog razvoja
temeljen na razumijevanju drustvenih vrijednosti
prostora.

Istrazena literatura prepoznaje potrebu za ra-
zvojem kvantitativnih okvira koji bi omogudéili
mjerljivo pracenje drustvenih procesa u prosto-
ru. Kvantifikacija je klju¢na da bi se objektivno
identificirale prostorne razlike i nejednakosti,
osobito u funkcionalno heterogenim urbanim re-
gijama poput I'TU urbanih podruéja u Hrvatskoj

Similar conclusions can be seen in Croatia, al-
though few studies have addressed the issue of as-
sessing urban sustainability and analyzing the social
dimension of sustainability. A contribution to the
understanding of the social dimension of sustain-
ability in the Croatian urban context was made by
Luki¢ et al. (2005), who quantified the subjective
aspects of suburbanization using an analysis of the
quality of life in the municipality of Bistra (as an
integral part of the Zagreb Urban Agglomeration).
Their research showed that the quality of life in the
suburbs depended on the balance between a pre-
served environment and the availability of public
services. In an attempt to quantify the concept of
urban sustainability, Jurlina Alibegovi¢ et al. (2018)
developed a quantitative model for monitoring the
performance of Croatian cities using the smart city
concept. By creating a composite index including
several interrelated dimensions (including social),
the authors proved that quantitative frameworks
can serve as a tool for the strategic management
of sustainable urban development. Radeljak Kauf-
mann (2016) also contributed to the development
of methodological approaches for quantifying sus-
tainability in the Croatian context by using a combi-
nation of factor analysis and the Delphi method to
create spatial development scenarios at the regional
level. By quantitatively identifying latent factors and
qualitatively interpreting them in collaboration with
experts, the author showed how strategic directions
for sustainable development can be shaped using a
combined methodological approach. Zlatar Gam-
berozi¢ et al. (2021) emphasized the importance
of integrating social and cultural resilience into the
concept of sustainability of urban spaces and point-
ed out that these aspects are often only declarative-
ly present in Croatian development policies. The
authors proposed a locally adaptable approach to
planning sustainable urban development based on
an understanding of the social values of space.

The reviewed literature recognizes the need to
develop quantitative frameworks that would enable
measurable monitoring of social processes in space.
Quantification is essential to objectively identify
spatial differences and inequalities, especially in
functionally heterogeneous urban regions such as
the ITI urban areas in Croatia (Iharo$ and Care-
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(Tharos$ i Careva, 2020; Keser i dr., 2023). Osnov-
nu prepreku kvantifikaciji dru$tvene dimenzije
predstavlja problem dostupnosti ujednacenih
kvantitativnih podataka (Bourdic i dr., 2012), §to
se u kontekstu Hrvatske posebice istice u sektor-
skim temama kao $to su kultura, socijalna skrb,
zdravstvo, sigurnost te sport i rekreacija, ali i viSe-
sektorskim temama poput kvalitete Zivota, a koja
je iznimno vazna u povezivanju svih dimenzija
urbane odrzivosti. Zbog toga se otvara potre-
ba za razvojem metodologki utemeljenih okvira
koji mogu koristiti dostupne podatke i omogu-
¢iti kvantitativnu procjenu drustvene dimenzije
odrzivosti. Pregledom relevantne literature po-
tvrdena je teorijska utemeljenost i metodoloska
fragmentiranost u pristupu procjeni drustvene
dimenzije odrzivosti, sto dodatno motivira po-
trebu za razvojem kvantitativnoga okvira koji
bi bio prilagoden hrvatskom kontekstu. Takav
pristup omogucio bi bolje razumijevanje terito-
rijalnih nejednakosti i uéinkovitije usmjeravanje
razvojnih politika u urbanim podruéjima, osobito
u kontekstu I'TU mehanizma.

Metode i prostor istrazivanja

ITU mehanizam uklju¢uje 22 urbana podrug¢-
ja s ukupno 193 JLS-a, sto je vise od trecine svih
JLS-ova u Hrvatskoj. Zbog opseznosti procesa pri-
kupljanja podataka i razvoja kvantitativnoga okvira
za potrebe istrazivanja koristen je uzorak urbanih
podrudja. Da bi se uzela u obzir $irina raspona vari-
jabli koristenih u istraZivanju s obzirom na raznoli-
kost JLS-ova unutar urbanih podrudja, za kreiranje
skupa latentnih varijabli odabrano je deset ITU
urbanih podrugja koja se razlikuju po prostornoj
i demografskoj veli¢ini, gustoéi naseljenosti, broju
ukljucenih JLS-ova kao i drugim posebnostima.
Odabrana ITU urbana podruéja su: Zagreb i Split
kao urbane aglomeracije; Karlovac, Dubrovnik, Si-
benik i Pula kao vec¢a urbana podrugja te Kopriv-
nica, Krapina, Gospi¢ i Pazin kao manja urbana
podrugja. Urbane aglomeracije Zagreb i Split pred-
stavljaju dva najveca urbana podruéja u Hrvatskoj
i ¢ine jezgru kvantitativnoga okvira. Ostala urbana
podrudja odabrana su zbog svojih specifi¢nosti da bi
se uvazila $irina raspona varijabli. Primjerice, Gos-
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va, 2020; Keser et al., 2023). The main obstacle to
quantifying the social dimension is the problem
of the availability of consistent quantitative data
(Bourdic et al., 2012), which is particularly pro-
nounced in the Croatian context for sectoral issues
such as culture, social care, health, safety and sport
and recreation, but also in multi-sectoral topics
such as quality of life, which is highly important
in linking all dimensions of urban sustainability.
'This leads to the need to develop methodological-
ly sound frameworks that can utilize the available
data and enable a quantitative assessment of the
social dimension of sustainability. A review of the
relevant literature confirms the theoretical basis
and methodological fragmentation of the approach
to assessing the social dimension of sustainabili-
ty, which further emphasizes the need to develop
a quantitative framework adapted to the Croatian
context. Such an approach would enable a better
understanding of territorial inequalities and aid
in improving development policies in urban areas,
especially within the framework of the I'TI Mech-

anism.

Methods and research area

The ITI Mechanism includes 22 urban areas
with a total of 193 LGUs, which is more than one
third of all LGUs in Croatia. Due to the scope of
data collection and the development of the quanti-
tative framework, a sample of urban areas was used
for the research. To account for the breadth of the
range of variables used in the research, given the di-
versity of LGUs within urban areas, ten I'TI urban
areas were selected to create a set of latent variables
that differ in terms of spatial and demographic size,
population density, number of LGUs included, and
other specifics. The selected ITI urban areas are:
Zagreb and Split as urban agglomerations; Kar-
lovac, Dubrovnik, Sibenik and Pula as larger urban
areas; and Koprivnica, Krapina, Gospi¢ and Pazin
as smaller urban areas. The urban agglomerations
of Zagreb and Split represent the two largest urban
areas in Croatia and form the core of the quantita-
tive framework. The other urban areas were selected
based on their specificities to reflect the breadth of
the range of variables. For example, Gospi¢ repre-



pi¢ predstavlja urbano podrudje velike povrsine s
manjim naseljima, dok Karlovac predstavlja primjer
izrazenih socioekonomskih razlika unutar urbanoga
podrudja. Stoga prostorni okvir istrazivanja uklju-
Cuje 87 JLS-ova koji su sastavni dio deset odabra-
nih ITU urbanih podruéja u Hrvatskoj, uz poseban
osvrt na prostornu interpretaciju rezultata JLS-ova
unutar sastava Urbane aglomeracije Zagreb. Urba-
na aglomeracija Zagreb prostorno je i demografski
najvece urbano podruéje Hrvatske koje se prostire
na2 907,56 km? s 1 051 045 stanovnika i gusto¢om
naseljenosti od 361,49 stan./km?. Prostorni obuhvat
Urbane aglomeracije Zagreb uklju¢uje 11 gradova
(Donja Stubica, Dugo Selo, Jastrebarsko, Oroslavje,
Samobor, Sveta Nedelja, Sveti Ivan Zelina, Velika
Gorica, Zabok, Zagreb, Zapresic) i 19 opéina (Bi-
stra, Brckovljani, Brdovec, Dubravica, Gornja Stu-
bica, Jakovlje, Klin¢a Sela, Kravarsko, Luka, Marija
Bistrica, Marija Gorica, Orle, Pisarovina, Pokupsko,
Puséa, Rugvica, Stubicke Toplice, Stupnik, Veliko

Trgovisce).

Na razini 87 JLS-ova u deset odabranih ITU
urbanih podrugja prikupljeni su podatci relevantni
za dru$tvenu dimenziju odrzivosti. Ukljuceni su
podatci o demografskoj i socijalnoj strukturi, sta-
novanju i obrazovanju. Istrazivanje je temeljeno na
iskljucivo javno dostupnim i ujednacenim statistic-
kim podatcima na razini JLS-ova, kao osnovnim
kriterijima za odabir seta varijabli. Stoga se glav-
nina podataka temeljila na podatcima dostupnima
u online bazama Drzavnoga zavoda za statistiku,
ukljucujuéi popise stanovnistva, statisticka izvjesca,
statistike u nizu i dr. (Drzavni zavod za statistiku,
n.d.). Skup je dopunjen podatcima o broju udruga
iz Registra udruga (Registar udruga RH, n.d.) te
pokazateljima siromastva dostupnima u publikaciji
Svjetske banke (Hrvatska — Ocjena siromastva za
mala podrudja temeljem potrosnje, 2016) s obzirom
na to da za navedene teme socijalne ukljuenosti i
civilne aktivnosti nedostaju ujednaceni podatci lo-
kalne razine u bazama Drzavnoga zavoda za stati-
stiku. Utvrden je nedostatak ujednacenih podataka
iz sektora kulture, socijalne skrbi, zdravstva, sigur-
nosti te sporta i rekreacije, kao i vaznoga koncepta
kvalitete Zivota. Vremenski okvir istrazivanja koji je
definiran kao kriterij za selektiranje podataka uklju-
Cuje statisticko razdoblje od 2011. do 2024. godine,

sents a large urban area with smaller settlements,
while Karlovac is an example of pronounced so-
cio-economic differences within an urban area.
Therefore, the spatial framework of the research
includes 87 LGUs that are part of ten selected I'T1
urban areas in Croatia, with a particular focus on
the spatial interpretation of LGU results within the
composition of the Zagreb Urban Agglomeration.
With an area of 2,907.56 km?, 1,051,045 inhabit-
ants and a population density of 361.49 inhabit-
ants/km?, the Zagreb Urban Agglomeration is the
largest urban area in Croatia in terms of area and
population. It includes 11 cities (Donja Stubica,
Dugo Selo, Jastrebarsko, Oroslavje, Samobor, Sveta
Nedelja, Sveti Ivan Zelina, Velika Gorica, Zabok,
Zagreb, Zapresi¢) and 19 municipalities (Bistra,
Brckovljani, Brdovec, Dubravica, Gornja Stubica,
Jakovlje, Klinca Sela, Kravarsko, Luka, Marija Bis-
trica, Marija Gorica, Orle, Pisarovina, Pokupsko,
Pusca, Rugvica, Stubic¢ke Toplice, Stupnik, Veliko

Trgovisce).

Data relevant to the social dimension of sus-
tainability was collected at the level of 87 LGUs
in ten selected ITT urban areas. This included data
on demographic and social structures, housing and
education. The research relied exclusively on pub-
licly available and standardized statistical data of
the LGUs, which formed the basic criterion for
the selection of a set of variables. For this reason,
the majority of the data was based on data availa-
ble in the online databases of the Croatian Bureau
of Statistics, including censuses, statistical reports,
series statistics, etc. (Croatian Bureau of Statistics,
n.d.). The set was supplemented with data regard-
ing the number of associations from the Register of
Associations of the Republic of Croatia (n.d.) and
poverty indicators from the World Bank publica-
tion (Croatia — Consumption-based Poverty As-
sessment for Small Areas, 2016), as there is a lack
of uniform data at the local level in the databases
of the Central Statistical Office for the aforemen-
tioned topics of social inclusion and civic activities.
A lack of consistent data from the sectors of culture,
social welfare, health, safety and sport and recrea-
tion, as well as the important concept of quality of
life, was identified. The research period defined as

the criterion for the selection of data includes the
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pri Cemu je veéina osnovnih podataka vezanih uz
popise stanovni§tva uskladena s vremenskim okvi-
rom dvaju popisa — 2011. i 2021.

U istrazivanju faktora drustvene dimenzije odr-
Zivosti urbanih podru¢ja u Hrvatskoj koristena je
faktorska analiza da bi se utvrdili kvantitativni fak-
tori kojima je moguée jednostavnije tumaciti kom-
pleksnost drustvenih odnosa unutar ITU urbanih
podrugdja u Hrvatskoj. S obzirom na kompleksnost i
isprepletenost drustvenih odnosa faktorska analiza
predstavlja pogodan alat za istrazivanje teme odrzi-
vosti jer omogucuje istraZivanje povezanosti izme-
du razlic¢itih tipova varijabli (sl. 2).

U prvoj fazi istraZivanja prikupljeni su javno
dostupni podatci iz spomenutih on/ine baza po-

statistical period from 2011 to 2024, with most of
the basic data related to censuses aligned with the
time frame of the two censuses: 2011 and 2021.

In examining the factors of the social dimension
of the sustainability of urban areas in Croatia, fac-
tor analysis was used to identify quantitative factors
to better interpret the complexity of social relations
within the I'TT of urban areas in Croatia. Given the
complexity and interconnectedness of social rela-
tions, factor analysis is a suitable tool for research-
ing the topic of sustainability, as it allows for the in-
vestigation of relationships between different types
of variables (Fig. 2).

In the first phase of the research, publicly-avail-

able data was collected from the online databases

SI. 2. Metodoloski koraci provedbe faktorske analize
Fig. 2 Methodological steps for conducting the factor analysis
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dataka. Kod procesa pripreme i obrade podataka
pomocéu MS Excela izraCunati su relativni poka-
zatelji za one podatke koji to omogucuju, ¢ime su
nagladeni trendovi (npr. promjene broja stanovni-
ka, promjene broja ucenika u osnovnim $kolama
i sl.) i udjeli (npr. udio broja stanovnika starijih
od 65 godina, udio broja nastanjenih stanova i
sl.). Prilikom filtriranja podataka i pokazatelja
kori§teni su kriteriji javne dostupnosti podataka,
relevantnosti za istrazivanje drustvene dimenzi-
je, dostupnosti podataka u utvrdenom razdoblju
te dostupnosti i ujednacenosti podataka na razini
JLS-ova. Prilikom inicijalne obrade i filtriranja
relevantnih podataka i pokazatelja sukladno na-
vedenim kriterijima u skup manifestnih varijabli
uvrSteni su pokazatelji koji prikazuju posljednje
dostupno stanje, promjene unutar razdoblja te re-
lativni pokazatelji koji prikazuju odnose izmedu
viSe apsolutnih pokazatelja (npr. broj udruga na
1000 stanovnika umjesto ukupnoga broja stanov-
nika). Svrha toga pristupa bila je ujednaciti skup
varijabli koji prikazuje velik raspon i varijaciju
vrijednosti izmedu urbanih podrudja u Hrvatskoj
(npr. velika razlika u demografskoj veli¢ini moze
umanjiti vrijednosti ve¢ih i manjih urbanih pod-
rudja u odnosu na urbane aglomeracije kao i sta-
tisticka veli¢ina podataka za Zagreb u odnosu na
manje JLS-ove). Rezultat prikupljanja i inicijalne
obrade jest 98 demografskih, socijalnih, stam-
benih i obrazovnih varijabla koje ¢ine inicijalne
varijabli za formiranje skupa varijabli pogodnih
za istrazivanje drustvene dimenzije urbane odr-
Zivosti.

U drugoj fazi istrazivanja koristen je programski
paket SPSS. Da bi se inicijalni skup od 98 varijabli
prilagodio funkcijama faktorske analize, provedeno
je ispitivanje multikolinearnosti skupa varijabli po-
mocu Pearsonova koeficijenta korelacije. Varijable s
previsokim Pearsonovim koeficijentom korelacije,
tj. varijable koje su statisticki sline i matematicki
vezane uz drugu varijablu (Fulgosi, 1988), izuzete
su iz daljnjega istrazivanja (poput indeksa starenja i
prosjecne starosti pokraj udjela starijih od 65 godi-
na). Pomocu ispitivanja multikolinearnosti i itera-
cije faktorske analize broj varijabli reduciran je na
34 kona¢ne manifestne varijable koje osiguravaju
zadovoljavajucu faktorsku analizu na uzorku od 87

mentioned above. When preparing and processing
the data, relative indicators were calculated using
MS Excel for the data, showing trends (e.g. chang-
es in the number of inhabitants, changes in the
number of pupils in primary school, etc.) and shares
(e.g. the share of the population over 65, the share
of the number of occupied dwellings, etc.). The fil-
tering of the data and indicators was based on the
criteria of public availability of the data, relevance
for research into the social dimension, availability
of the data in a given period and the availability
and consistency of the data at the LGU level. In
the initial processing and filtering of relevant data
and indicators according to the aforementioned
criteria, the set of manifest variables included indi-
cators showing the latest available status, changes
within the period and relative indicators that show
relationships between several absolute indicators
(e.g. number of associations per 1,000 inhabitants
instead of the total number of inhabitants). The
purpose of this approach was to standardize a set
of variables that has a wide range and variation of
values between urban areas in Croatia (e.g. a large
difference in demographic size can reduce the val-
ues of larger and smaller urban areas compared to
urban agglomerations, as well as the statistical size
of the data for Zagreb compared to smaller mu-
nicipalities). The result of the collection and initial
processing is 98 demographic, social, housing and
educational variables, which are the initial variables
for the formation of a set of variables suitable for
research into the social dimension of urban sus-
tainability.

In the second phase of the research, the SPSS
software package was used. In order to adapt the in-
itial set of 98 variables to the functions of the factor
analysis, a multicollinearity test of the set of variables
was conducted using the Pearson correlation coefli-
cient. Variables with a Pearson correlation coefficient
that was too high, i.e. variables that were statistically
similar and mathematically related to another vari-
able (Fulgosi, 1988), were excluded from further re-
search (such as the aging index and the average age
in addition to the share of people over 65). Multi-
collinearity tests and iterations of the factor analysis
reduced the number of variables to 34 final mani-
fest variables, ensuring a satisfactory factor analysis
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Tab. 1. Popis manifestnih varijabli ukjuéenih u konacnu faktorsku analizu
Tab. 1 List of manifest variables included in the final factor analysis

Skupine varijabli Oznake varijabli Opis manifestnih varijabli
/ Variable groups / Labels of the variables / Description of manifest variables
Promjena broja stanovnika u razdoblju 2011. - 2021.
BRSTANCHG1121 / Population change in the 2011-2021 period
Demografske / KOEFFEM Koeficijent feminiteta 2021./ Ratio of females (2021)
Demographic MSALDO21 Neto stopa migracijskoga salda 2021./ Rate of net migration (2021)
U014 Udio dobne skupine 0-14 2021./ Share of the 0-14 age group (2021)
U65PLUS Udio dobne skupine 65+ 2021./ Share of the 65+ age group (2021)
Broj udruga na 1000 stanovnika
BRUDRUGASTAN / Number of associations per 1,000 inhabitants
RIZIKSIROM Stopa rizika od siromastva / At-risk-of-poverty rate
Udio samackih kuéanstava 2021.
UDIOSAMAC / Share of single-person households (2021)
Broj udruga koje se bave kulturnim i umjetnickim aktivnostima na
UDRUGKULT 10.000 stanovnika / Number of associations engaged in cultural and
artistic activities per 10,000 inhabitants
Socijalne Broj udruga koje se bave pitanjima socijalne skrbi na 10 000 stanovnika
/ Social UDRUGSOC / Number of associations engaged in social welfare issues per 10,000
inhabitants
Broj sportsko-rekreacijskih udruga na 10 000 stanovnika
UDRUGSPORT / Number of sports and recreational associations per 10,000 inhabitants
Broj udruga koje se bave pitanjima zdravlja i zdravstva na 10 000
UDRUGZDRA stanovnika / Number of associations engaged in health and healthcare
issues per 10,000 inhabitants
Udio broja osoba koje trebaju pomo¢ druge osobe 2021.
UPOMODRO / Share of people needing help from others in 2021
Broj zavr$enih stanova u 2021. na 1000 stanovnika
BRZAVRSTAN / Number of completed dwellings in 2021 per 1,000 inhabitants
Promjena ukupne povrsine stanova za stalno stanovanje 2011. - 2021. /
PROMPOVSTALNSTAN Change in the total area of dwellings for permanent residence 2011-2021
Promjena broja stanova za stalno stanovanje 2011. - 2021.
PROMSTALNSTAN / Change in the number of dwellings for permanent residence 2011-2021
Prosje¢na povrsina nastanjenih stanova za stalno stanovanje po stanovniku
PROSJPOVNASTSTAN 2021./ Average area of occupied dwellings for permanent residence per
capita (2021)
PROSPOVSTAMBJED Prosje¢na povrsina star.nbcnll.l jedinica po stanovniku 2021.
Stambene / Average area of housing units per capita (2021)
/ Housing Trend kretanja povrsine zavrsenih stambenih zgrada 2011. - 2021.
TKPOVZAVRSTAN / Trend in area of completed residential buildings 2011-2021
Udio nastanjenih stanova u ukupnom broju stambenih jedinica 2021.
UDIONASTSTAN / Share of occupied dwellings in the total number of residential units
(2021)
Udio broja stanova u kojima se samo obavljala djelatnost u ukupnom
UDIOSTANDJELAT broju stambenih jedinica 2021. / Share of dwellings in which only one
activity was carried out in the total number of housing units (2021)
Udio nastanjenih stanova u ukupnom broju stambenih jedinica 2021.
UDIONASTSTAN / Share of occupied dwellings in the total number of residential units
(2021)
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nastavak Tab. 1. Popis manifestnih varijabli uklju¢enih u konacnu faktorsku analizu
confinued Tab. 1 List of manifest variables included in the final factor analysis

Skupine varijabli
/ Variable groups

Oznake varijabli
/ Labels of the variables

Opis manifestnih varijabli
/ Description of manifest variables

Stambene
/ Housing

UDIOSTANDJELAT

Udio broja stanova u kojima se samo obavljala djelatnost u ukupnom
broju stambenih jedinica 2021. / Share of dwellings in which only one
activity was carried out in the total number of housing units (2021)

UDIOSTANODMOR

Udio broja stanova koji se koriste povremeno za odmor u ukupnom
broju stambenih jedinica 2021./ Share of dwellings used occasionally for
vacation purposes out of the total number of housing units (2021)

UDNASTKAN

Udio broja nastanjenih stanova bez kanalizacije 2021.
/ Share of occupied dwellings without sewage access (2021)

UDNASTKLM

Udio broja nastanjenih stanova bez klimatizacije 2021.
/ Share of occupied dwellings without air conditioning (2021)

UDNASTVOD

Udio broja nastanjenih stanova bez vodovoda 2021.
/ Share of occupied apartments without water supply (2021)

UDNASTZHD

Udio broja nastanjenih stanova bez zahoda 2021.
/ Share of occupied dwellings without a toilet (2021)

Obrazovne
/ Education

PROCJUKLJPRED

Procjena ukljucenosti djece u programe predskolskoga obrazovanja
2021. / Assessment of children's participation in pre-school education

programs (2021)

PROMBRUCENOS

Promjena broja ucenika u osnovnoskolskim ustanovama 2011. —
2021./ Change in the number of pupils in primary education institutions

2011-2021

PROMDJPREDSK

Promjena broja djece u predskolskoj dobi 2011. — 2021.
/ Change in the number of children of pre-school age 2011-2021

PROMJSTUDENT

Promjena broja upisanih studenata s prostora JLS-a 2011. - 2021.
/ Change in the number of students enrolled from the local government

area 2011-2021

TKPROSJUCENOSUSTAN

Trend kretanja prosje¢noga broja ucenika u osnovnoskolskim
ustanovama u odnosu na broj ustanova u razdoblju 2011. — 2021.
/Trend of the average number of pupils in primary education institutions
in relation to the number of institutions in the 2011-2021 period

UDIOSTUDENT

Udio studenata u ukupnom broju stanovnika 2021.
/ Share of students in the total population (2021)

UDSTBEZOS

Udio stanovnika starijih od 15 godina bez zavrene osnovne skole
2021./ Share of inhabitants over 15 years of age who have not completed

primary school (2021)

UDSTVISOKO

Udio stanovnika starijih od 15 godina sa zavrSenim visokim
obrazovanjem 2021. / Share of inhabitants over 15 years of age with
completed higher education (2021)

Ilzvor: DrZavni zavod za statistiku, n.d.; Hrvatska - Ocjena siromastva za mala podrugja temeliem potrodnje, 2016; Registar udruga RH, n.d.

Source: Croatian Bureau of Stafistics, n.d.; Croatia - Consumption-oriented poverty assessment for small areas, 2016; Register of Associations of the
Republic of Croatia, n.d.
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JLS-ova (tab. 1). Prikladnost varijabli za provedbu
faktorske analize provjerena je Kaiser-Meyer-Olki-
novom mjerom (KMO) i Barttletovim testom. Vri-
jednost KMO-a u kona¢nom setu varijabli iznosi
0,711 §to upucuje na povoljnu povezanost odabra-
nih varijabli koje se mogu objasniti zajednickim
faktorima. Barttletov test upucuje na p-vrijednost
0.000, vz chi-square 2652.019, sto potvrduje kako
su odabrane varijable prikladne za faktorsku analizu
jer medu manifestnim varijablama postoji dovoljno
jaka povezanost kojom je mogude identificirati la-
tentne varijable i faktore temeljem njih.

Nakon potvrde kona¢noga seta varijabli koji
odgovara ciljevima faktorske analize provedena je
konacna faktorska analiza koriStenjem metode ana-
lize zajednickih faktora (Principal Axis Factoring) te
koristenjem metode kosokutne (0b/imin) rotacije.
Kombinacija ovih metoda pogodnija je za istrazi-
vanje drustvene odrZivosti jer omogucuje identifi-
kaciju latentnih faktora koji objasnjavaju korelacije
medu varijablama, a koje mogu biti sastavni dio vie
faktora, §to je Cest sluaj u temi drustvene odrzivo-
sti (Dempsey i dr., 2011). Pomo¢u Kaiser-Guttma-
nova kriterija zadrzani su svi oni faktori koji imaju
vrijednost karakteristi¢noga korijena vecu od jedan,
¢ime je izdvojeno deset faktora koji bi objasnili
75,71 % varijance. Razabire se (Cattelov dijagram)
da se vrijednosti faktora znatno smanjuju nakon
trecega faktora, §to upucuje na to da bi jednostav-
nijim rjeSenjem bilo pojasnjeno 49,09 % varijance,
no nedostajala bi puna moguénost interpretabil-
nosti odredenih sektorskih tema koje su relevan-
tne za istraZivanje drustvene dimenzije odrZivosti
(obrazovanje i stanovanje) (sl. 3). Da bi se ostvarilo
optimalno rjesenje koje osigurava prikladnu inter-
pretabilnost u skladu s ciljevima istrazivanja, oda-
brano je sedam faktora kojima se objasnjava 65,77
% varijance. Razlog toj odluci vezan je uz kriterij
interpretabilnosti jer osmi, deveti i deseti faktor po-
jasnjavaju procese koji se mogu pojasniti i prethod-
nim faktorima, stoga su izdvojeni iz daljnje analize.
Na prvih sedam faktora proveden je ponovni po-
stupak analize s ograni¢enim brojem faktora da bi
se povezale preostale varijable iz izdvojenih faktora.
Karakteristi¢ni korijen prvoga faktora iznosi 8,890,
drugoga 4,619, tre¢ega 4,089, Cetvrtoga 2,068, pe-
toga 1,935, Sestoga 1,637 i sedmoga 1,489. Sedam
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on a sample of 87 LGUs (Tab. 1). The suitability of
the variables for factor analysis was tested using the
Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s
test. The KIMO value in the final set of variables is
0.711, indicating a favorable correlation between the
selected variables that can be explained by common
factors. The Bartlett’s test indicates a p-value of 0.000,
with a chi-square of 2652.019, which confirms that
the selected variables are suitable for factor analysis,
as there is a significantly strong correlation between
the manifest variables that allows the identification

of latent variables and factors based on them.

After confirming the final set of variables that
met the objectives of the factor analysis, a final factor
analysis was conducted using the principal axis fac-
torization method and the oblimin rotation method.
'The combination of these methods is more appro-
priate for social sustainability research as it allows
for the identification of latent factors that explain
correlations between variables that may be a com-
ponent of multiple factors, which is often the case
with social sustainability (Dempsey et al., 2011).
Using the Kaiser-Guttman criterion, all factors with
a characteristic root value greater than one were re-
tained, thus extracting ten factors that would explain
75.71% of the variance. It is clear (Cattell diagram)
that the factor scores decrease significantly after
the third factor, suggesting that a simpler solution
would explain 49.09% of the variance but would
not provide full interpretability of certain sectoral
issues relevant for researching the social dimension
of sustainability (education and housing) (Fig. 3).
In order to achieve an optimal solution that ensures
adequate interpretability in accordance with the
research objectives, seven factors were selected to
explain 65.77% of the variance. The reason for this
decision is related to the interpretability criterion, as
the eighth, ninth and tenth factors explain processes
that can also be explained by the previous factors,
and were therefore excluded from further analysis.
The first seven factors were subjected to a repeated
analysis procedure with a limited number of factors
in order to combine the remaining variables from the
extracted factors. The characteristic root of the first
factor is 8.890, the second 4.619, the third 4.089, the
fourth 2.068, the fifth 1.935, the sixth 1.637 and the

seventh 1.489. The seven factors together explain



SI. 3. Cattelov (scree) dijagram
Fig. 3 Cattell (scree) diagram

faktora zajedno objasnjavaju 65,77 % ukupne vari-
jance skupa varijabli. Pritom prvi faktor objasnjava
25,34 % varijance, drugi 12,75 %, tre¢i 11,01 %, ¢e-
tvrti 5,07 %, peti 4,44 %, Sesti 3,82 % i sedmi 3,34
% varijance. Identificiranim faktorima izraCunate
su faktorske vrijednosti pomo¢u metode Regression,
a rezultati su prostorno interpretirani na primjeru
Urbane aglomeracije Zagreb radi potvrdivanja rele-
vantnosti rezultata.

Rezultati istrazivanja

Iz matrice faktorskoga obrasca utvrdeno je da
prvi faktor ima znacajnu pozitivihu povezanost
(saturacije pozitivnije od 0,400) sa sedam vari-
jabli: stopom rizika od siromastva, udjelom na-
stanjenih stanova bez zahoda, kanalizacije i vo-
dovoda, udjelom samackih kucanstava, udjelom
stanovni§tva bez zavrSene osnovne §kole te udje-
lom broja osoba koje trebaju pomo¢ druge osobe
(tab. 2). Znacajnu negativnu povezanost (satu-
racije negativnije od -0,400) ima s tri varijable:
koeficijentom feminiteta, udjelom stanovnistva
s visokim obrazovanjem te udjelom nastanjenih
stanova. Prostori s vis§im faktorskim vrijednosti-
ma stoga biljeze viSe udjele stanovniStva bez za-

65.77% of the total variance of the variable set. The
first factor explains 25.34% of the variance, the sec-
ond 12.75%, the third 11.01%, the fourth 5.07%, the
fifth 4.44%, the sixth 3.82% and the seventh 3.34%
of the variance. The factor values were calculated for
the identified factors using the Regression method.
The results were interpreted spatially using the ex-
ample of the Zagreb Urban Agglomeration in order

to confirm the relevance of the results.

Research results

Using the factor pattern matrix, the first factor
was found to have significant positive correlations
(saturations above 0.400) with seven variables: the
poverty risk rate, the share of occupied dwellings
without toilets, sewage and water supply, the share of
single households, the share of the population with-
out primary education, and the share of the number of
people dependent on help from another person (Tab.
2).'There are significant negative correlations (satura-
tions more negative than -0.400) with three variables:
the ratio of females; the share of the population with
higher education; and the share of occupied dwell-
ings. Areas with higher factor values therefore have
higher shares of the population without completed
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vr$ene osnovne §kole i istovremeno nize udjele
visokoobrazovanoga stanovnistva te uglavnom
imaju vide stope rizika od siromastva. U takvim se
JLS-ovima ova pojava povezuje i sa smanjenom
opremljenoscu i kvalitetom stambenih prostora
kao i ve¢im brojem samackih kucéanstava i brojem
osoba koje trebaju pomo¢ druge osobe (npr. sta-
rije osobe i osobe s invaliditetom). Istovremeno
je u tim prostorima zabiljeZena niZa stopa koe-
ficijenta feminiteta, no nije izrazena korelacija sa
starenjem stanovniStva.

Drugi faktor ima identificiranu pozitivnu sa-
turaciju s pet varijabli: promjenama broja i po-
vr§ine stanova za stalno stanovanje u razdoblju
2011.-2021., udjelom stanova u kojima se samo
obavlja djelatnost, brojem zavrdenih stanova te
prosjenom povr§inom stambenih jedinica, kao
i trendom kretanja povr§ine zavrSenih stanova
(2011. - 2021.). Znacajnu negativnu povezanost
ima s dvjema varijablama: udjelima nastanjenih
stanova i nastanjenih stanova bez klimatizacije.
U JLS-ovima s visim faktorskim vrijednostima
prepoznaje se obrazac izgradnje novih stanova,
povecanja broja stanova za stalno stanovanje,
povecanje povrS§ina namijenjenih stalnom sta-
novanju, povecanje povrsine stambenih jedinica
po stanovniku te povecéanje broja stanova koji se
koriste u poslovne i ekonomske svrhe. Vidljiv je
obrazac istovremenoga smanjenja udjela nasta-
njenih stanova u ukupnom broju stambenih je-
dinica, $to moZe upudivati na izraZeniji stupan;
gospodarskoga koriStenja stambenoga fonda
(npr. dugoro¢ni i kratkoro¢ni najam) u odnosu na
primarnu funkciju stalnoga stanovanja, ali i rast
broja stanova koji je brzi od rasta broja kuéan-
stava.

Treéi faktor ima pozitivnu povezanost sa se-
dam varijabli: ukupnim brojem udruga na 1000
stanovnika, pojedina¢nim brojem sportsko-re-
kreacijskih, kulturno-umjetnickih i zdravstvenih
udruga na 1000 stanovnika, udjelom broja sa-
mackih kucanstava te udjelom broja studenata.
Vise faktorske vrijednosti naglaavaju prisutnost
sektorskih udruga u zajednici, kao §to su kultur-
ne, socijalne, zdravstvene i sportsko-rekreativne,
ali i opcenito vedi broj udruga u odnosu na broj
stanovnika.
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primary school and at the same time lower shares of
the highly educated population and generally have
higher poverty risk rates. In such municipalities, this
phenomenon is also associated with poorer housing
facilities and quality, as well as a higher number of
single households and the number of people who are
dependent on the help of another person (e.g. old-
er people and people with disabilities). At the same
time, a lower rate of the ratio of females was found in
these areas, but there was no pronounced correlation
with the aging of the population.

'The second factor has positive saturations with
five variables: changes in the number and area of
permanent residences in the period 2011-2021, the
share of dwellings in which only the economic activ-
ity is carried out, the number of completed dwellings
and the average area of dwelling units, and the trend
in the area of completed dwellings (2011-2021). It
has significant negative correlations with two varia-
bles: the proportion of occupied dwellings and oc-
cupied dwellings without air conditioning. In LGUs
with higher factor scores, there is a pattern of new
housing construction, an increase in the number of
housing units for permanent residence, an increase
in the area intended for permanent residence, an in-
crease in the area of housing units per capita, and
an increase in the number of housing units used for
business and economic purposes. There is a pattern
of a simultaneous decline in the share of occupied
dwellings to the total number of housing units,
which may indicate a more pronounced degree of
economic use of the housing stock (e.g. long-term
and short-term rentals) in relation to the primary
function of permanent residence, but also growth
in the number of dwellings that is faster than the
growth in the number of households.

'The third factor has positive correlations with
seven variables: the total number of associations
per 1,000 inhabitants, the individual number of
sports and recreational, cultural and arts and health
associations per 1,000 inhabitants, the share of sin-
gle-person households and the share of students.
Higher factor values underline the presence of sec-
toral associations in the municipality, such as cul-
tural, social, health and sports and recreational, but
also a generally higher number of associations in
relation to the number of inhabitants.



Cetvrti faktor ima negativnu povezanost s pet
varijabli: udjelom broja stanova koji se koriste
privremeno za odmor, prosje¢nom povrsinom na-
stanjenih stanova po stanovniku, prosje¢nom po-
vrsinom stambenih jedinica, udjelom nastanjenih
stanova bez klimatizacije i udjelom stanovnistva
starijeg od 65 godina. Pozitivnu povezanost ima s
udjelom stanovni§tva 0-14 godina i udjelom broja
nastanjenih stanova. Pozitivne vrijednosti satura-
cije varijabli unutar ovoga faktora vezane su uz veéi
udio djece i nizi udio starijih osoba uz istodobno
vedi udio nastanjenih stanova u ukupnom broju
stambenih jedinica. Istovremeno takvi JLS-ovi
imaju manji udio stanova koji se koriste za odmor
te je prosje¢na povrsina stambenih jedinica i nasta-
njenih stanova po stanovniku manja jer su prosto-
ri funkcionalno iskori§teni za potrebe stanovanja.
Medutim, visoka faktorska vrijednost moze biti
istovremeno povezana i s veom potraznjom za
stambenim prostorom u odnosu na ponudu. Ne-
gativne faktorske vrijednosti upucuju na to da se
povecanje udjela stanova koji se koriste za odmor
uglavnom veZe uz paralelno smanjenje udjela djece
i povecanje udjela starijih osoba, kao i uz povecanje
prosje¢ne povrsine, §to sugerira manju iskoristivost
stambenoga fonda te njegov manjak za potrebe
demografski poticanog stanovanja.

Peti faktor pozitivnu povezanost ima s trima
varijablama: udio i promjena broja studenata
u medupopisnom razdoblju te promjena broja
stanovnika u medupopisnom razdoblju. Nega-
tivhu povezanost ima s udjelom stanovnistva
starijeg od 65 godina, udjelom samackih ku-
¢anstava te prosje¢nom povr§inom stambenih
jedinica. JLS-ovi s veéim brojem i udjelom stu-
denata imaju uglavnom i manje udjele starijega
stanovni$tva te pozitivnije promjene broja sta-
novnika $to upucuje na povoljniju demografsku
strukturu. Utjecaj je vidljiv i u stambenom kon-
tekstu jer se smanjuje broj samackih kuc¢anstava
§to upucuje na vecu iskoristivost stambenoga
prostora.

Sesti faktor ima pozitivnu povezanost s pet
varijabli: udjelom stanovnistva dobi 0-14, promje-
nom broja osnovnoskolskih ucenika i broja sta-
novnika u medupopisnom razdoblju, kretanjem
trenda prosjecnoga broja ucenika u odnosu na broj

The fourth factor has negative correlations with
five variables: the share of dwellings temporarily used
for vacation purposes, the average area of occupied
dwellings per capita, the average area of housing
units, the share of occupied dwellings without air
conditioning and the share of the population over 65.
There is a positive correlation with the share of the
population aged 0-14 and the share of the number of
occupied dwellings. Positive saturation values of the
variables within this factor are related to a higher pro-
portion of children and a lower proportion of elderly
people, as well as to a higher proportion of occupied
dwellings in the total number of housing units. At the
same time, such LGUs have a lower share of dwell-
ings used for vacation purposes and the average area
of housing units and occupied dwellings per inhabit-
ant is smaller because the areas are functionally used
for housing needs. However, a high factor value can
also be associated with a higher demand for housing
compared to supply. Negative factor values indicate
that the increase in the share of dwellings used for
vacation purposes is primarily associated with a par-
allel decrease in the share of children and an increase
in the share of older people as well as an increase in
the average area, which indicates a lower utilization of
the housing stock and its shortage for needs of demo-

graphically supportive housing.

The fifth factor has a positive correlation with
three variables: the share and the change in the num-
ber of students in the inter-census period and the
change in the number of inhabitants in the inter-cen-
sus period. It has a negative correlation with the share
of the population over 65, the share of single-person
households, and the average area of housing units.
Municipalities with a higher number and share of
students generally have a lower proportion of older
population and a more positive trend in the number
of inhabitants, which indicates a more favorable de-
mographic structure. The effects are also visible in the
housing sector, as the number of single-person house-
holds is decreasing, which indicates a greater use of
housing space.

'The sixth factor has positive correlations with five
variables: the share of the population aged 0-14, the
change in the number of primary school pupils and
the number of inhabitants in the intercensal period,
the trend of the average number of pupils in relation
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Tab. 2. Matrica faktorskoga obrasca
Tab. 2. Factor pattern matrix

Oznake varijabli

Faktori / Factors

/ Labels of the variables

UDSTBEZOS

0,888

RIZIKSIROM

0,797

KOEFFEM

-0,716

UDNASTZHD

0,705

UDSTVISOKO

-0,676

UDNASTKAN

0,665

UPOMODRO

0,606

UDNASTVOD

0,594

PROMSTALNSTAN

0,726

UDIOSTANDJELAT

0,640

PROMPOVSTALNSTAN

0,620

UDIONASTSTAN

-0,408

-0,565

0,363

BRZAVRSTAN

0,564

UDNASTKLM

-0,497

-0,368

TKPOVZAVRSTAN

0,382

BRUDRUGASTAN

0,857

UDRUGKULT

0,766

UDRUGSOC

0,746

UDRUGZDRA

0,679

UDRUGSPORT

0,587

UDIOSAMAC

0,405

0,419

0,375

PROSJPOVNASTSTAN

-0,777

UDIOSTANODMOR

0,644

PROSPOVSTAMBJED

0,474

-0,564

-0,363

PROMJSTUDENT

0,738

UDIOSTUDENT

0,398

0,509

U65PLUS

-0,360

-0,459

PROMBRUCENOS

0,853

U014

0,451

0,500

TKPROSJUCENOSUSTAN

0,428

BRSTANCHG1121

0,386

0,406

MSALDO21

0,345

PROMDJPREDSK

0,759

PROCJUKLJPRED

-0,696
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SI. 4. Distribucija vrijednosti deriviranih faktora na primjeru Urbane aglomeracije Zagreb
Fig. 4 Distribution of the derived factor values using the example of the Zagreb Urban Agglomeration
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ustanova i stopom migracijskoga salda. Faktor po-
vezuje porast broja ufenika u osnovnoskolskim
ustanovama uz istovremeno pozitivnije stope pro-
mjene broja stanovnika i neto stope migracijsko-
ga salda, kao i vece udjele broja djece u ukupnom
broju stanovnika.

Sedmi faktor ima pozitivnu povezanost s pro-
mjenom broja djece u predskolskoj dobi u medu-
popisnom razdoblju, dok negativnu povezanost
ima s varijablom procjene ukljuenosti djece u
programe predskolskoga obrazovanja. Pozitivne
vrijednosti saturacije kod varijable promjene broja
djece u predskolskoj dobi upuc¢uju na potencijal-
no jacanje demografske baze, no istovremeno je
vidljiva negativna saturacija kod varijable procje-
ne ukljucenosti djece u programe predskolskoga
odgoja, izraunate kao omjer broja upisane djece
u vrtie u odnosu na ukupan broj djece predskol-
ske dobi. Medutim, niZa stopa ukljucivanja djece
u sustav predskolskoga obrazovanja upucuje na
neuskladenost izmedu demografskih trendova
(kao potraznje) i dostupnosti institucionalne in-
frastrukture i njezinih kapaciteta (kao ponude).

Primjer Urbane aglomeracije Zagreb

Prvi i najizrazeniji faktor objasnjiv je kroz
prizmu socijalne ranjivosti, koja se u znanstve-
noj literaturi definira kao sposobnost pojedinca i
zajednice u noSenju s negativnim socioekonom-
skim procesima, pri ¢emu tu sposobnost odredu-
ju drustvene nejednakosti i kvaliteta urbanoga
prostora, sadrzaja i funkcija (Davino i dr., 2021;
Ge i dr., 2017; Painter i dr., 2024). S obzirom na
to kako rezultati istrazivanja naglasavaju stambe-
ne, obrazovne i demografske elemente, socijalna
ranjivost u urbanim podrudjima predstavlja so-
cioekonomsko i infrastrukturno pitanje. Takav
karakter u skladu je sa zaklju¢cima Davino i dr.
(2021) koji upuéuju na potrebu integriranja soci-
jalne ranjivosti u okvire procjene urbane odrzivo-
sti. Bududi da viSe pozitivne faktorske vrijednosti
upucuju na negativne drustvene procese, njegove
negativne vrijednosti prikazuju bolje socijalno
stanje te manju pojavu socijalne ranjivosti, §to
je vidljivo na primjeru Urbane aglomeracije Za-
greb. Najvise vrijednosti faktora, odnosno pro-
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to the number of institutions and the rate of net mi-
gration. The factor connects the increase in the num-
ber of pupils in primary school facilities with simul-
taneously more positive rates of population change
and net migration rates, as well as higher shares of
children in the total population.

'The seventh factor correlates positively with the
change in the number of preschool children in the
inter-census period, while it correlates negatively with
the variable assessing the enrollment of children in
preschool education programs. The positive saturation
of the variable that assesses the change in the number
of preschool children indicates a potential strength-
ening of the demographic base. At the same time,
however, there is a negative saturation of the varia-
ble assessing the inclusion of children in preschool
education programs, calculated as the ratio between
the number of children enrolled in kindergarten and
the total number of preschool children. However, the
lower enrollment rate of children in the preschool
system indicates a mismatch between demographic
trends (as demand) and the availability of institution-
al infrastructure and its capacity (as supply).

The Zagreb Urban Agglomeration

'The first and most pronounced factor can be
explained with the prism of social vulnerability,
defined in scientific literature as the capacity of in-
dividuals and communities to cope with negative so-
cio-economic processes, where this capacity is deter-
mined by social inequalities and the quality of urban
space, contents and functions (Davino et al., 2021,
Ge et al.,, 2017; Painter et al., 2024). Considering
that the research findings emphasize the elements
of housing, education and demographics, social vul-
nerability in urban areas is a socio-economic and
infrastructural issue. This sort of character is in line
with the conclusions of Davino et al. (2021), who
pointed to the need to integrate social vulnerability
into the framework of urban sustainability assess-
ment. As more positive values of the factor indicate
negative social processes, its negative values indicate
better social conditions and lower social vulnerabil-
ity, which is evident in the example of the Zagreb
Urban Agglomeration. LGUs on the edge of the

agglomeration have the highest values of the factor,



store s izrazenijom socijalnom ranjivo$éu imaju
JLS-ovi na rubnim prostorima aglomeracije.
Prostorni obrazac u skladu je s ¢injenicom da
periferni dijelovi grada i urbanih podruéja imaju
izrazenije socioekonomske izazove, §to u svojim
istrazivanjima potvrduju Prelogovi¢ (2009), Re-
bernik (2002), Tammaru i dr. (2016). Perifernost
dodatno upotpunjuje i lokacija tih JLS-ova izvan
glavnih prometnih pravaca (sl. 4). Najpovoljnije
vrijednosti faktora imaju gradovi Zagreb i Za-
presié, kao i JLS-ovi koji su vrlo dobro prometno
povezani sa sredistem aglomeracije. Sisak (2022)
naglasava da dostupnost javnoga prijevoza ima
utjecaj na kvalitetu Zivota i prostornu odrzivost u
Urbanoj aglomeraciji Zagreb.

Drugi faktor objasnjava transformaciju stam-
benoga prostora s obzirom na to da je dostupnost
stanovanja jedan od kljuénih preduvjeta odrzivoga
drustvenog razvoja (Dempsey i dr., 2011). Fak-
tor upucuje na intenzitet i karakter stambenoga
razvoja unutar JLS-a, a koji mozZe biti povezan s
procesima urbane regeneracije kao i sve aktivnijom
modernizacijom stambenoga prostora uslijed una-
prjedenja socioekonomskoga stanja (Colantonio,
2010). S obzirom na stvaranje viSe razine kvalitete
stanovanja faktor se moze povezati i s unaprje-
denjem kvalitete Zivota. Negativne faktorske vri-
jednosti mogu uputiti na nizu razinu ulaganja u
stambeni fond i slabiju modernizaciju (stagnaciju)
te pad kvalitete Zivota i atraktivnosti naselja za do-
seljavanje (Svirci¢ Gotovac i Zlatar, 2015; Withers,
1997). U prostornom kontekstu Urbane aglome-
racije Zagreb najvide faktorske vrijednosti zabi-
ljeZene su u rubnim prostorima kao §to su Dugo
Selo, Sveti Ivan Zelina, Kravarsko i Stubi¢ke To-
plice, $to je povezivo s ¢injenicom da novogradnja
tezi razvoju u prostorima u kojima su gradevinska
zemlji§ta ¢jenovno pristupacnija (Svir¢i¢ Gotovac
i Zlatar, 2015) (sl. 4). Najslabija transformacija
stambenoga prostora vidljiva je takoder u rubnim
prostorima, poput Dubravice, Pusca i Orle, $to je
u skladu s istrazivanjima koja potvrduju nerav-
nomjeran razvoj stambenoga fonda i njegovu ulo-
gu u drustvenoj deprivaciji rubnih dijelova urbanih
prostora (Svir¢i¢ Gotovac i Zlatar, 2015).

Tre¢i faktor oslikava intenzitet aktivnosti
civilnoga drustva jer istice JLS-ove u kojima

i.e. areas with more pronounced social vulnerability.
The spatial pattern is consistent with the fact that
the peripheral parts of the city and urban areas have
more pronounced socio-economic challenges, as
confirmed in the studies by Prelogovi¢ (2009), Re-
bernik (2002), Tammaru et al. (2016). The periph-
eral location is complemented by the fact that these
municipalities are located outside the main trans-
portation routes (Fig. 4). The cities of Zagreb and
Zapresi¢ have the most favorable factor values, as do
the municipalities that are very well connected to the
center of the agglomeration. Sigsak (2022) empha-
sized that the availability of public transport has an
impact on the quality of life and spatial sustainability
in the Zagreb Urban Agglomeration.

'The second factor explains the housing trans-
formation, as the availability of housing is one of
the most important prerequisites for sustainable so-
cial development (Dempsey et al., 2011). The factor
indicates the intensity and character of housing de-
velopment within the municipality, which may be
associated with urban renewal processes as well as
increasingly active modernization of housing due to
improved socio-economic conditions (Colantonio,
2010). Given the creation of a higher level of hous-
ing quality, the factor can also be associated with an
improved quality of life. Negative values of the fac-
tor may indicate lower investment in the housing
stock and weaker modernization (stagnation), as
well as a decline in the quality of life and attractive-
ness of settlements for housing (Svir¢i¢ Gotovac
and Zlatar, 2015; Withers, 1997). In the context
of the Zagreb Urban Agglomeration, the highest
factor values were recorded in peripheral areas such
as Dugo Selo, Sveti Ivan Zelina, Kravarsko and
Stubicke Toplice, which is related to the fact that
new construction tends to be built in areas where
land is more affordable (Svir¢i¢ Gotovac and Zlatar,
2015) (Fig. 4). The weakest conversion of housing
is also observed in peripheral areas such as Dubrav-
ica, Pus¢a and Orla, which is in line with research
findings confirming the uneven development of
housing stock and its role in the social deprivation
of peripheral parts of urban areas (Svirci¢ Gotovac

and Zlatar, 2015).

'The third factor reflects the intensity of civic ac-

tivities, as it emphasizes municipalities where there
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postoji vide opcija za sudjelovanje u drustvenom
Zivotu lokalne zajednice. S obzirom na pojavnost
udruga u takvim je prostorima mogucée ocekivati
i veu zastupljenost kulturnih, sportskih i obra-
zovnih sadrzaja koji povecéavaju kvalitetu Zivota
(Ibsen i dr., 2021). Aktivno civilno drustvo pri-
donosi stvaranju otpornijih zajednica koje su spo-
sobnije nositi se s krizama i socijalnim izazovima
(Colantonio, 2010; Sharifi i Yamagata, 2017),
§to doprinosi dugoro¢noj odrzivosti. U Urbanoj
aglomeraciji Zagreb prisutna je pozitivna vrijed-
nost u vec¢ini JILS-ova, s maksimumom u Zaboku,
Zagrebu i Pisarovini (§to upucuje na razvijeniju
mrezu lokalnih udruga i tradiciju civilnoga an-
gazmana), te s minimumom u Brckovljanima,
Rugvici, Stupniku i Klin¢a Sela (§to upucéuje na
manji kapacitet drustvene aktivnosti uslijed izra-
zenijih dnevnih migracija i/ili nedostatka potpo-
re za razvoj sadrzaja) (sl. 4). Nize rezultate imaju
JLS-ovi u sjevernom dijelu aglomeracije te u ne-
posrednoj blizini Zagreba (Sveta Nedelja, Dugo
Selo, Velika Gorica, Sveti Ivan Zelina) uslijed
gravitacijskoga utjecaja mati¢noga grada i dostu-
pnosti ve¢ razvijenih centralnih funkcija.

Cetvrti faktor upucuje na demografsku isko-
riStenost stambenoga prostora za stanovanje, s
obzirom na to kako povezuje obiljezja koristenja
stambenoga fonda s demografskom strukturom.
Na primjeru Urbane aglomeracije Zagreb pozi-
tivne faktorske vrijednosti biljeZe se u gradovima
i ve¢im naseljima koja imaju i veé¢i demografski
pritisak na stambeni fond (Zagreb, Samobor, Za-
presi¢idr.), dok su negativne vrijednosti vidljive u
perifernim JLS-ovima kao §to su Pokupsko, Du-
bravica i Puséa (sl. 4). Faktor reflektira potencijal
prostora da odrzi funkcionalnost i atraktivnost za
stanovanje unato¢ demografskim promjenama,
§to je jedan od vaznih aspekata dru$tvene odrzi-
vosti u suvremenim urbanim regijama (Dempsey
i dr., 2011). Demografski pad odredenih urbanih
prostora zahtijeva redefiniranje pristupa odrzivom
razvoju kroz modele koji ukljucuju smanjenje gu-
stoce, prenamjenu prostora i osiguranje kvalitete
Zivota unato¢ gubitku stanovni$tva (Hollander i
dr.,2011).

Peti faktor predstavlja ,studentifikaciju” (po
uzoru na Miessnera, 2021) jer je uvelike formi-
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are more opportunities to participate in the social
life of the local community. Given the presence of
associations, one can expect more cultural, sporting
and educational content to be present in such spaces,
which increases the quality of life (Ibsen et al., 2021).
An active civil society contributes to the creation of
more resilient communities that are better able to
cope with crises and social challenges (Colantonio,
2010; Sharifi and Yamagata, 2017), which contrib-
utes to long-term sustainability. In the Zagreb Urban
Agglomeration, a positive value is present in most
LGUs, with a maximum in Zabok, Zagreb and Pis-
arovina (indicating a more developed network of lo-
cal associations and a tradition of civic engagement)
and a minimum in Brckovljani, Rugvica, Stupnik and
Klin¢a Sela (indicating a lower capacity for social
activities due to more pronounced daily migrations
and/or lack of support for substantive development)
(Fig. 4). LGUs in the northern part of the agglomer-
ation as well as in the immediate vicinity of Zagreb
(Sveta Nedelja, Dugo Selo, Velika Gorica, Sveti Ivan
Zelina) show lower results, which is due to the gravi-
tational influence of the central city (Zagreb) and the

availability of already developed central functions.

The fourth factor indicates demographic utili-
zation of residential space for housing, as it links
the characteristics of the use of the housing stock
with the demographic structure. Using the example
of the Zagreb Urban Agglomeration, positive factor
values are recorded in cities and larger settlements
that exert greater demographic pressure on the
housing stock (Zagreb, Samobor, Zapresié, etc.),
while negative values can be observed in peripher-
al municipalities such as Pokupsko, Dubravica and
Puséa (Fig. 4). The factor reflects the potential of
the space to maintain its functionality and attrac-
tiveness for housing despite demographic change,
which is one of the important aspects of social sus-
tainability in modern urban regions (Dempsey et
al., 2011). The demographic decline of certain ur-
ban areas requires a redefinition of the approach to
sustainable development using models that involve
reducing density, repurposing space and ensuring
quality of life despite population loss (Hollander et
al., 2011).

The fifth factor represents ‘studentification’ (fol-
lowing Miessner, 2021) because it is largely formed



ran oko porasta broja upisanih studenata i vecega
udjela studenata u ukupnom stanovnistvu, §to je
pokazatelj aktivnoga mladog stanovni$tva i pri-
sutnosti visokoga obrazovanja. Faktor upucuje
na povoljniji stupanj obrazovanja i potencijalni
trend povecéanja udjela visokoobrazovanih osoba
kao i na njegovu moguénost demografske revi-
talizacije te privlacnosti za doseljavanje mladih.
Vaznost studentske prisutnosti u urbanim pro-
storima naglaSavaju Haase i dr. (2021) koji isticu
da su studenti i mlada kucanstva odigrala klju¢nu
ulogu u pokretanju regeneracije i revitalizacije
demografski pasivnijih dijelova velikih gradova
poput Liverpoola i Leipziga. Tomu se pridruzuju
zakljuci Miessnera (2021) u istrazivanju ,stu-
dentifikacije” u njemackim gradovima, u kojima
priljev studentske populacije utje¢e na promjene
stambenoga trziSta, ali i aktivnost lokalne za-
jednice, povecavajudi privla¢nost takvih gradova
za investicije i drustveni Zivot. U okvirima Ur-
bane aglomeracije Zagreb pozitivne faktorske
vrijednosti prisutne su u veéini JLS-ova, dok su
u Zagrebu nesto nize. Takav prostorni obrazac
u okolici mogucée je objasniti blizinom Zagreba
te dnevnim migracijama okolica — grad, dok su
nize faktorske vrijednosti u kontekstu Zagreba
objasnjive velikim brojem studenata koji imaju
prebivaliste izvan aglomeracije te samom demo-
grafskom veli¢inom grada.

Sesti faktor upucuje na demografski i obra-
zovni kapital prostora jer povezuje pozitivan
migracijski saldo i porast broja stanovnika s po-
vecanjem broja osnovnoskolske djece, §to upucu-
je na privla¢nost za doseljavanje, posebice mladih
obitelji. JLS-ovi s vi§im faktorskim vrijednosti-
ma pokazuju porast broja djece i ucenika, a to
je vazan pokazatelj budu¢e demografske stabil-
nosti. Istrazivanje Hartta i Hackwortha (2020)
potvrduje da je odsutnost djece osnovnoskolske
dobi karakteristi¢na za ,smanjuju¢a’ urbana po-
drugja, dok porast broja djece signalizira poziti-
van trend doseljavanja mladih obitelji i demo-
grafsku revitalizaciju, doprinoseéi unaprjedenju
urbane odrzivosti. Rast broja djece osnovnoskol-
ske dobi ujedno signalizira i potrebu za daljnjim
planiranjem razvoja obrazovne i viSenamjenske
drustvene infrastrukture. U kontekstu Urbane
aglomeracije Zagreb najvise pozitivne vrijed-

around the increase in the number of enrolled students
and a higher share of students in the total population,
which is an indicator of an active young population
and the presence of higher education. The factor indi-
cates a more favorable level of education and a poten-
tial trend of increasing the share of highly educated
people, as well as its possibility of demographic revi-
talization and attractiveness for young people to im-
migrate. The importance of student presence in urban
areas is emphasized by Haase et al. (2021), who point
out that students and young households have played
a key role in initiating the regeneration and revitali-
zation of demographically more passive parts of large
cities, such as Liverpool and Leipzig. This is support-
ed by the conclusions of Miessner (2021) in his re-
search on ‘studentification’ in German cities, in which
the influx of student population affects changes in the
housing market, but also the activity of the local com-
munity, increasing the attractiveness of such cities for
investment and social life. Within the Zagreb Urban
Agglomeration, the positive factor values are present
in most LGUs, while they are slightly lower in Zagreb.
Such a spatial pattern in the surrounding area can be
explained by the proximity to Zagreb and the daily
migration from the surrounding area to the city, while
the lower factor scores in the context of Zagreb can
be explained by the large number of students residing
outside the agglomeration and the demographic size

of the city itself (Fig. 4).

The sixth factor indicates the demographic and
educational capital of the region, as it connects pos-
itive net migration and an increase in the number of
population with an increase in the number of primary
school children, which indicates the attractiveness for
immigration, especially for younger families. Munic-
ipalities with a higher factor value show an increase
in the number of children and pupils, which is an
important indicator of future demographic stability.
Research by Hartt and Hackworth (2020) confirms
that the absence of children of primary school age
is characteristic of shrinking’ urban areas, while the
increase in the number of children signals a positive
trend in the influx of young families and demograph-
ic revitalization and contributes to improving urban
sustainability. The increase in the number of children
of primary school age also signals the need for fur-
ther planning for the development of educational
and social multipurpose infrastructure. In the Zagreb
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nosti faktora imaju Stupnik i Jakovlje, dok su
pozitivne vrijednosti uglavnom vezane uz veéu
blizinu mati¢nog grada (sl. 4). Negativne vrijed-
nosti se pak jasno ocrtavaju u perifernim pro-
storima aglomeracije, §to je takoder vezano uz
socioekonomske izazove na rubovima gradova i
urbanih prostora (Prelogovi¢, 2009; Tammaru i
dr., 2016).

Sedmi faktor naglasava potrebu za prosire-
njem kapaciteta predskolske infrastrukture.
To je vazan preduvjet za doseljavanje, stanovanje
i zivot mladih obitelji, kao i pronatalitetni de-
mografski razvoj (Baizdn, 2009). Rindfuss i dr.
(2010) u svom su istrazivanju potvrdili da veca
dostupnost usluga djecje skrbi statisticki znacaj-
no povisuje ukupnu stopu fertiliteta jer smanjuje
prepreke za donosenje odluke o roditeljstvu. Sli-
¢an rezultat potvrden je i u slucaju istrazivanja
Scherer i dr. (2023), koji naglasavaju kako je zbog
toga nuzno jacati mrezu vrtica kako bi se pota-
knulo mlade na osnivanje obitelji. Vise faktor-
ske vrijednosti identificiraju prostore u kojima je
vidljiva potreba za unaprjedenjem infrastrukture
predskolskoga obrazovanja kao $to su Orle, Ve-
liko Trgovisée, Gornja Stubica, Marija Bistrica,
Jakovlje i Kravarsko. Prostori s negativnim fak-
torskim vrijednostima mogu imati povecanje
prosje¢ne ukljuéenosti djece uslijed manje potra-
znje poput Dubravice i Pusce. Ukljuéenost broja
djece ima visoke pokazatelje u vecem dijelu Ur-
bane aglomeracije Zagreb, a manja ukljucenost
vidljiva je u rubnim prostorima aglomeracije,
§to upucuje na potrebu ulaganja u infrastrukturu
predskolskoga odgoja.

Lakljuak

Provedeno istrazivanje potvrdilo je potencijal
razvoja i primjene kvantitativnoga okvira za pro-
¢jenu drustvene dimenzije odrzivosti ITU urba-
nih podruéja u Hrvatskoj, temeljenog na primje-
ni faktorske analize i koriStenju javno dostupnih
podataka i pokazatelja na razini JLS-ova. Na
analitickom uzorku od 87 JLS-ova unutar oda-
branoga skupa od deset ITU urbanih podrudja
selektirana su 34 pokazatelja koji ¢ine varijable
unutar strukturiranoga kvantitativnog okvira.
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Urban Agglomeration, the highest positive values
of the factor are recorded in Stupnik and Jakovlje,
while positive values are mainly related to the greater
proximity to the central city (Fig. 4). Negative values
are clearly outlined in the peripheral areas of the ag-
glomeration, which is also related to the socio-eco-
nomic challenges on the edges of cities and urban
areas (Prelogovi¢, 2009; Tammaru et al., 2016).

The seventh factor underlines the need to ex-
pand the capacity of preschool infrastructure.
'This is an important prerequisite for the settlement,
housing and life of young families as well as for a
birth-friendly demographic development (Baizin,
2009). Rindfuss et al. (2010) confirmed in their re-
search that greater availability of childcare services
statistically significantly increases the total fertility
rate because it reduces the barriers to the decision
to become a parent. A similar result was confirmed
in the research by Scherer et al. (2023), who em-
phasized that it is necessary to strengthen the net-
work of nurseries in order to encourage young peo-
ple to start a family. Higher factor scores indicate
areas where the need to improve preschool educa-
tion infrastructure is evident, such as Orle, Veliko
Trgovisée, Gornja Stubica, Marija Bistrica, Jakovlje
and Kravarsko. In areas with negative factor scores,
average child participation may increase due to
lower demand, such as Dubravica and Pusca. The
participation of the number of children has high
indicators in most parts of the Zagreb Urban Ag-
glomeration, while lower participation is observed
in the peripheral areas of the agglomeration, indi-
cating the need for investment in preschool educa-

tion infrastructure.

Conclusion

'The conducted research confirmed the potential
of developing and applying a quantitative frame-
work for assessing the social dimension of sustain-
ability of I'TT urban areas in Croatia, based on the
application of factor analysis and the use of publicly
available data and indicators at the local authority
level. Based on an analytical sample of 87 LGUs
within a selected set of ten I'TI urban areas, 34 in-
dicators were selected to form variables within a
structured quantitative framework. The factor anal-



Faktorskom analizom derivirani su latentni fak-
tori koji predstavljaju vazne aspekte drustvene di-
menzije odrzivosti I'TU urbanih podrugja. Time
je ostvaren primarni cilj istraZivanja usmjeren k
razvoju kvantitativnoga okvira kojim drustvena
komponenta odrzivosti ITU urbanih podruc-
ja ostvaruje mjerljivu i prostorno diferenciranu
dimenziju, pogodnu za koristenje u sveobuhvat-
nom okviru procjene urbane odrZivosti.

Rezultati analize prostorne distribucije deri-
viranih faktorskih vrijednosti prikazanih na pri-
mjeru Urbane aglomeracije Zagreb, kao najveéeg
ITU urbanoga podruédja u Hrvatskoj, potvrduju
postojanje izrazenih prostorno-funkcionalnih
razlika izmedu sredisnjih i rubnih dijelova ur-
banoga podrudja. Potvrdeno je da prostorna
distribucija dru$tvene dimenzije odrZivosti nije
homogena, ve¢ da slijedi obrasce funkcional-
ne i infrastrukturne polarizacije. Identificirani
obrasci drustvene dinamike u urbanim podruc-
jima prikazani deriviranim faktorima potvrduju
dosadasnje teorijske spoznaje i zakljucke sli¢nih
istrazivanja (npr. perifernost socioekonomskoga
statusa, nejednaka dostupnost usluga i dr.). Time
je utvrdeno da kvantitativni okvir na temelju jav-
no dostupnih drustvenih pokazatelja omoguéu-
je objektivno razotkrivanje prostornih varijacija
latentnih drustvenih struktura na nacin koji je
primjenjiv za stratesko planiranje I'TU urbanih
podrudja. Ovime je omoguéena komparativna
analiza i razumijevanje sloZenih drustvenih od-
nosa unutar i izmedu urbanih podruéja. Doka-
zano je da se pomocu faktorske analize moze
razotkriti prostorna logika latentnih drustvenih
struktura te kvantificirati dru$tvena dimenzija
odrzivosti. Time su ostvareni kljuéni ciljevi istra-
zivanja, ukljucujuéi uspjesnu primjenu faktorske
analize, derivaciju latentnih faktora te njihovu
prostornu interpretaciju i primjenu na primjeru
Urbane aglomeracije Zagreb.

Nadalje, rezultati istrazivanja drustvene di-
menzije odrzivosti omogucuju medusobnu us-
poredbu JLS-ova,

utvrdivanje funkcionalnih i strukturnih razlika

¢ime se stvara podloga Zza

unutar i izmedu urbanih podrudja. Interpretaci-
jom pokazatelja i faktora moguce je prepoznati
konkretna tematska podrudja u kojima su po-

ysis revealed latent factors that represent important
aspects of the social dimension of sustainability of
ITT urban areas. The aforementioned achieved the
main objective of the research, which was to devel-
op a quantitative framework that provides a meas-
urable and spatially-differentiated dimension to the
social component of the sustainability of I'TT urban
areas, suitable for use in a comprehensive urban sus-
tainability assessment framework.

'The results of the analysis of the spatial distri-
bution of the derived factor values, presented using
the example of the Zagreb Urban agglomeration,
the largest I'TT urban area in Croatia, confirm the
existence of pronounced spatial-functional dif-
ferences between the central and peripheral parts
of the urban area. It is confirmed that the spatial
distribution of the social dimension of sustainabil-
ity is not homogeneous, rather it follows patterns
of functional and infrastructural polarization. The
identified patterns of social dynamics in urban
areas resulting from the derived factors confirm
previous theoretical findings and conclusions of
similar studies (e.g. peripherality of socio-eco-
nomic status, unequal availability of services, etc.).
Thus, it was found that the quantitative framework
based on publicly-available social indicators ena-
bles the objective disclosure of spatial variations
of latent social structures in a way that is suitable
for strategic planning of I'TT urban areas. This en-
ables a comparative analysis and understanding of
complex social relations within and between ur-
ban areas. It has been proven that factor analysis
can be used to uncover the spatial logic of latent
social structures and to quantify the social dimen-
sion of sustainability. Thus, the main objectives of
the research were achieved, including the success-
ful application of factor analysis, the derivation of
latent factors and their spatial interpretation and
application using the example of the Zagreb Ur-
ban Agglomeration.

Furthermore, the results of research on the social
dimension of sustainability enable the comparison of
local governments, which provides a basis for iden-
tifying functional and structural differences within
and between urban areas. Using the interpretation of
indicators and factors, it is possible to identify spe-
cific thematic areas where targeted spatial and social
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