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The current study aims to develop a comparative typology of small towns in
Bulgaria and Hungary in order to explore the spatial differentiation of their demographic,
urbanistic, and socio-economic trajectories. A set of 21 indicators divided into 5 groups
(demographic, urbanistic, infrastructural, socioeconomic, and administrative-functional)
was used for classification. As a result, six clusters are identified by applying the
Partitioning Around Medoids (PAM) clustering procedure. After determining the number
of towns included in every cluster, a brief analysis was provided describing their
strengths and weaknesses according to the mentioned indicators. The typology reveals
substantial internal differentiation within both national contexts. Bulgarian towns form
five clusters, including a unique outlier dominated by tourism-driven dynamics, while
Hungarian towns are represented in all six clusters, with one cluster comprising
exclusively Hungarian settlements. The findings demonstrate that small towns in Bulgaria
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and Hungary constitute heterogeneous socio-spatial systems shaped by demographic
features, infrastructural disparities, and varying degrees of integration into regional
networks.

Keywords: urban settlements, typology, socioeconomic disparities, Bulgaria,
Hungary

PA3HOITOCOYHU I'PAJICKH TPAEKTOPHU B IEHTPAJIHA 11 U3STOYHA EBPOIIA:
KOMIUJIEKCHA TUITOJIOI' A HA MAJIKUTE I'PAJIOBE B BBJIAPUA 11 YHI'APUA

Aoam Ilamu’, [lecucnasa Ilonecanosa?, bopuc Kasaxos?, Hadeswcoa Hnuesa?, [Jecucrasa

Bapaoacakosa?, Mapuna Paiikosa?, Anexcanopa Pasnauxa?*, Tamaw Xapou®, Menunoa Xaiioy-
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LImaxo”, boerapka Xopeamnu bapuiu

A6cTpakT: Mankute rpaoBe UrpasT BakHa, HO Y€CTO HEJIOCTaThYHO MPOyYCHa,
poJIs B MPOCTpAaHCTBEHATa OpraHM3alys Ha cenuinHata Mpexa B Llenrpanna n M3rouyna
EBpoma. TexHuTe TpaeKTOPHU Ha pa3BUTHE ca O(OPMEHHU OT JIeMOTrpad)CKUTE 0COOCHOCTH
Ha HACEJICHWETO, NPECTPYKTyPHPAHETO HA MECTHUTE MKOHOMHKH, HHPPACTPYKTYPHHTE
HCPABCHCTBA U IMPOMCHAIIMUTEC C€ MOACIM Ha IPOCTPAHCTBCHA OpraHu3alvd Ha
CeNMIHATa MpeXa B JBETe AbpKaBU. HacrosmoTo mpoydBaHe mpemiara moapoOHa
THUITOJIOTHS Ha MaJIKKTE rpagoBe B bbarapus u Yurapus (¢ Hacenenne 10 000-30 000 j.),
C Lel Ja Ce PasKpuAT KaKTO COIMAIHO-IPOCTPAHCTBEHATA XETCPOreHHOCT Ha
U3CIICIBAHUTE TPaJOBe, Taka M CXOJCTBaTa B TAXHOTO pa3BHUTHE. 3a MENUTe Ha
THUIOJIOTHATA Ca HW3MON3BaHM 21 MoOKas3arens, KOUTO ca pa3lIelieHd B MET TPyIu:
nemorpadcku,  ypOaHUCTUYHH, HMH(MPACTPYKTYPHH, COIHATHO-UKOHOMHYECKH H
aJIMUHUCTPATUBHO-(QYHKIIMOHAIHU. THH Karo HAOOPBT OT JaHHU BKIIOYBA KaKTO
6I/IHapHI/I, TaKa 1 METPHUYHH NMPOMCHJIMBH, aHAJIU3BT MpuJiara KIbCTepulanua mo Meroga
SPasmensne oxoino Memommu  (Partitioning  Around Medoids), wusmonssaiiku
pascrossuneto Ha Loysp (Gower distance; Gower, 1971). C mem ma ce ocurypu
CPaBHUMOCT HENPEKbCHATUTE MPOMEHIIMBU Ca CTaHJAPTH3UPAHU HE3aBUCHMO 3a BCSKa
Ibp)KaBa. l34mcieHWTe CpeJAHW IIMPUHM Ha CHiyera ompenensr wu3bopa 3a
000Cc00sIBaHETO HA MIECT KIBCTEPa C pasninueH npodusl U pasmpelesicHne Ha MajKHTe
rpanoBe B beirapus m Yarapus. [lomydenara xiacupukanus 1mokaspa sICHO M3pa3eHa
nudepeHnranys Ha M3CIEIBaHUTE TPAZOBE B JBETE IbP)KaBH U IPYIMUPAHETO UM B 6
KITbCTEpa C pa3inyHa crenuduka: 1eMorpad)CKi U COLHATHO-UKOHOMHYECKU YSI3BUMH
rpamoBe, nepudepHH TpagoBe CbC CTPYKTYPHH IPEAM3BUKATENICTBA, PETMOHATHU
[ICHTPOBE ChC COLUATHO-AeMOrpadcku mpoOsieMH, TPaJoBe ¢ pa3iniyeH MKOHOMHYECKH
npodus W pa3BUTHE, pAa3MOJIOKEHH MPEAUMHO B CyOypOaHHM3allIOHHM apead,
JMHAMUYHH ,,ICHTPOBE Ha pacTex” B 00XBaTa Ha HA-TOJIEMUTE I'PAJICKH arJlOMEpaLiy U
TPAJMIMOHHU TIa3apHU I[ICHTPOBE, DA3MOJIOKCHH B PAlOHW C Pa3BUTO 3eMeIeITHe.
BrirapckuTe Majku rpagoBe MOmaiaT B MET KIbCTEpa, SAUHUAT OT Kouto — HeceObp —
oOpa3yBa OT/IEJICH THIl IOpaad CHeUUPUYHUTE CH JieMorpad)cku M ypOAHUCTUYHU
XapaKTePUCTHUKH, OOYCIOBEHH OT CHJIHOTO Pa3BUTHE HA TypuU3Ma. YHTapCKUTE MaJK{
rpajioBe ca IO-PaBHOMEPHO pas3lpeNesieHd BbB BCHYKH KIBCTEPH, KAaTO MOCIEIHUST
(mectH) KIBCTEp € ChCTaBEH H3IBUIO OT YHIAPCKH CENHMINA, XapaKTepU3Upalld Ce C
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nepuepHO MECTOTIONIOKEHHWE W HUCTOPHYECKHM IIEHTPOBE HA TEPUTOPHU ChC
CEJICKOCTOMaHCKa crienuanu3anys. HaOnronaBanure pazauyusi MeXAy KIbCTEPHUTE SCHO
MOKa3BaT, Y€ perHoHaTHATa TOJMUTHKA He OWBa Ja pasriek]a MajJKuTe TPajCKU CeHIIa
KaTo XOMOTE€HHA KaTeropus W TOBa Hajara AudepeHIpaH TOAXOJ Ha HHTETPHUPAHO
IpaZcko pa3BHTHE, KOWTO € choOpa3eH ¢ MecTHara cnenu¢uka. Taka, JOKATO HIKOH
MaJIKU TPalOBE Ce€ HYXIAsAT OT MHBECTHUIIMH B OCHOBHA MH(PACTPYKTypa W COIHaIHa
WHTErpalys, 3a JAPYTd Ce M3UCKBa Pa3pabOTBAaHETO HA CIELUATM3UPAaHU CTPAaTETHH 3a
YCTOMYMBO pa3BUTHE WM YIpaBiIeHHEe Ha ypOaHW3alMOHHWTE TpolecH. Mankure
rpagoBe B beiarapus m YHrapus Wrpasr KIOYoBa POl B PETHOHATHOTO Pa3BUTHE HA
BCsKAa OT CTPAHUTE, HO TPU 3HAYUTEITHH PA3JINYMs B TEXHUTE (DYHKIUH U ChBPEMCHHU
npobiiemu. HacTosmoTo m3ciieiBaHe AOKa3Ba, Y€ MPUIIATaHEeTO Ha MOIXOISI KITbCTepeH
aHanmn3 € eeKTHBEH MHCTPYMEHT 32 MIACHTU(HUIMPAaHE Ha COLHATHO-MKOHOMHYECKHUTE
pasnuuus, HO pe3yiraTure TpsOBa 1Ja ce TBIKYBaT KPUTUYHO, KaTO C€ OTYUTAT
KOHTEKCTBT W (YHKIMOHAIHWUTE pa3MKA MEXIy rpamoBeTe. Pesynratute oOT
MPOBENICHOTO MPOYYBaHE Ca MOAXOASIIA OCHOBA 3a OBbACHIM H3cieaBaHus, (OKYCHpPaHU
BBPXY (aKTOpuTe, KOUTO TpaHCHOPMHUpPAT MAaJIKWUTE TpajoBe B bhirapus m YHrapws,
MOCTAaBSIMKK akKleHTa BBbpPXy Ba)KHaTa MM PO B JIeMOrpadcKoTO, CEIHMIIHOTO H
COLIMAJTHO-MKOHOMHYECKOTO Pa3BUTHE B ABETE CTPaHHU.

Kniouoeu Oymu. TpajCKu CeNUINA, TUIOJOTHUSA, COIHATHO-UKOHOMUYECKU
HepaBeHCTBa, bbirapus, YHrapus

INTRODUCTION

The evolution of settlement networks in Europe was a long, historically
determined process that shaped the current spatial organization and hierarchical
subordination of cities. The different regions of the European continent developed
unique and divergent trajectories of spatial transformation of their towns. As a
result, the national typologies of urban settlements use different criteria and
indicators for categorization, mostly related to their size of population,
socioeconomic, and administrative functions. In this context, scientific studies on
the importance and role of small cities on a European scale have received
insufficient attention to date (Gareis and Milbert, 2020; Wagner and Growe,
2021), particularly in comparative and cross-national perspectives.

The post-socialist changes have profoundly diverted the role and
performance of small cities in Central and Eastern Europe (CEE). The
settlements’ significance and role in regional and spatial development were
substantially affected by the restructuring of regional economies, population
decline, urban sprawl, and migration flows (Sandu, 2024; Maté and Trocsanyi,
2025). The uneven development patterns and increasing inequalities in the CEE
small towns indicate the need for more comprehensive and complex typologies,
beyond demographic or functional approaches. Analyzing similarities in political,
economic, and urban transformation, Bulgaria and Hungary provide an
appropriate context for a comparative study of their small cities. For both
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countries, the definition of small cities as urban settlements with 10,000 to 30,000
inhabitants guarantees a suitable framework to elucidate the implicit
differentiation and a more nuanced understanding of their population’s features,
socioeconomic performance, the provision of infrastructure facilities, and
administrative capacity that are often omitted by existing classifications.

Therefore, the paper aims to analyze urban trajectories in Central and
Eastern Europe by elaborating a methodological framework and constructing a
complex (cluster-based) typology for comparative analysis of small towns in
Bulgaria and Hungary.

DATA AND METHODOLOGY OF THE RESEARCH

Small towns play an important, yet insufficiently studied, role in the
spatial organization of the settlement network in Bulgaria and Hungary. Their
urban development trajectories are framed by demographic characteristics, the
restructuring of local economies, infrastructure inequalities, and changing patterns
of spatial organization of the settlement network in both countries. The paper
offers a detailed typology of small towns in Bulgaria and Hungary (with a
population ranging from 10,000 to 30,000 and 147 in total number, 2024),
intending to highlight both the socio-spatial heterogeneity of the cities and the
similarities in their evolution. In pursuit of elaborating an appropriate typology for
the studied towns, it is necessary to develop a set of indicators (that reflect the key
features of subjects) and select an adequate methodology to generate an accurate
scientific classification of cities.

SELECTION AND DESCRIPTION OF INDICATORS

The selection of indicators for the aims of this study was based on the
availability of data in both countries, as well as their relevance to the research
goal, i.e., the grouping of small towns in Hungary and Bulgaria into groups
(types) where the studied urban settlements exhibit similar demographic,
urbanistic, and socio-economic features. Although no indicators are considered
universally appropriate for the overall description of the studied urban
settlements, the selected indicators have been deemed adequate for the purposes
of the study. Their availability is key, since some indicators may be appropriate,
but the lack of availability of data on the values of such indicators at the
settlement level (city/town) makes them inapplicable. Thus, a set of 21 indicators
was created, where all indicators can be divided into groups, depending on their
nature:  demographic, urbanistic, infrastructural, socio-economic, and
administrative-functional (Table 1).



The main sources of information regarding the selected indicators are as
follows:

« For small towns in Hungary - Hungarian Central Statistical Office
(www.ksh.hu); Hungarian Land Administration Database
(https://en.foldhivatal.hu); TakarNet (www.takarnet.hu); European Environment
Agency. Data Hub. Corine Land Cover (www.eea.europa.eu); GeoX DSMMatrix
(https://geox.hu); National Spatial Plan (https://lechnerkozpont.hu), Ministry for
National Economy (https://kormany.hu/kormanyzat/nemzetgazdasagi-
miniszterium), and the National Gazetteer of Hungary (https://lechnerkozpont.hu);

« For small towns in Bulgaria — National Statistical Institute
(www.nsi.bg); Ministry of Health (www.mh.government.bg); Employment
Agency-Ministry of Labor and Social Policy (www.az.government.bg);
Municipality Integrated Development Plans 2021-2027 (https://www.strategy.bg);
Industrial Parks according to the Register of the Ministry of Economy and
Industry (https://www.mi.government.bg/register/registar-na-industrialnite-
parkove-po-chl-21-1-ot-zakona-za-industrialnite-parkove); Schools and
Universities Register (https://registarnauchilishtata.com); Executive Agency
“Maritime  Administration”  (https://www.marad.bg/bg); National Railway
Infrastructure Company (https://www.rail-infra.bg); Google Maps
(https://www.google.com/maps); National Tourism Register
(https://ntr.tourism.government.bg/CategoryzationAll.nsf/mn.xsp).

The demographic group of indicators consists of 5 indicators which
describe population dynamics and density, age and educational structure of the
population (Table 1). The urbanistic group of indicators consists of 3 indicators
describing the dynamics of new construction, green areas, and soil-sealing in the
studied urban settlements. The infrastructural group of indicators is the largest,
and consists of 11 indicators describing various aspects of the infrastructural
development of the studied cities — transport connectivity, educational and
healthcare facilities, tourism functions, etc. The so-called socio-economic group
of indicators only consist of 1 indicator (unemployment rate), mostly due to the
lack of data for other potentially appropriate indicators, and so is the so-called
“administrative-functional” group of indicators, consisting of one indicator -
administrative functions/hierarchical level of the studied urban settlements (NUTS
3 center or LAU 1 center only).



https://lechnerkozpont.hu/
https://www.rail-infra.bg/
https://www.google.com/maps

Table 1.
Selected indicators by group

GROUP INDICATOR

DEMOGRAPHIC Population number (2024)

Relative change of the population number between the two
latest censuses (%)

Age dependency ratio (people aged 0-14, and 65+/15-64) -
latest census (%)

Relative share (%) of the population with a higher (tertiary)
education (university degree) of the total population aged 7+
years old (latest census)

Population density in the urbanized area (people/sg. km)

URBANISTIC Relative share of new residential construction (2020-2023) in
the 2023 housing stock (%)

Relative share of green areas and parks of the total settlement
area (%)

Relative share of impervious (sealed) areas of total settlement
area (%)

INFRASTRUCTURAL | Access to NUTS 3 administrative center (time needed using
the shortest road route) — in minutes

Railway services (number of railway stations/stops)

Relative share of dwellings connected to public sewerage (%)

Access to municipal wastewater treatment plant - YES/NO

General hospital — YES/NO

Secondary schools — number

University (or branch) — YES/NO

Bed capacity in accommodation facilities - number of beds

Industrial parks — YES/NO

Access to airport services (time needed using the shortest
road route) — in minutes

Maritime/River port facilities - YES/NO

SOCIO-ECONOMIC | Unemployment rate (%)
(the arithmetic mean for the 2020-2023 period)

ADMINISTRATIVE- | Administrative functions
FUNCTIONAL (NUTS 3 center or LAU 1 center only)

CLUSTERING METHOD

To identify development typologies of small towns in Bulgaria and
Hungary, we applied a Partitioning Around Medoids (PAM) clustering procedure
using a set of demographics, infrastructural, urbanization, and socio-economic
indicators. Since the dataset contains both binary and metric indicators, we first
standardized all continuous variables to ensure comparability. Since the average
values for metric variables showed significant differences between the two
countries, we standardized the data separately for each country to produce a
common typology. The dissimilarity structure among towns was then computed
using Gower distance (Gower, 1971), which accommodates mixed data types by
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combining normalized absolute differences for numeric variables with matching
coefficients for binary indicators.

PAM was selected because it is well-suited to regional and socio-economic
datasets that contain heterogeneous and potentially noisy information. Unlike k-
means, which relies on abstract centroids, PAM identifies medoids, i.e., actual
observations that minimize within-cluster dissimilarities (Kaufman and
Rousseeuw, 1990). This feature increases robustness to outliers and enhances
interpretability, as each medoid represents a “typical” town in its cluster.

The clustering process consisted of two main steps. First, PAM’s build
stage selected an initial set of medoids by minimizing the total dissimilarity within
clusters. Second, the swap stage iteratively evaluated replacements between
medoids and non-medoids to further reduce clustering cost. After convergence,
each town was assigned to the nearest medoid according to the Gower
dissimilarity matrix.

To determine the appropriate number of clusters, we computed average
silhouette widths for solutions with varying numbers of clusters. The final number
of clusters was chosen based on the maximization of the silhouette coefficient,
balancing within-cluster cohesion and between-cluster separation. The resulting
clusters were interpreted using both the medoid towns and the mean values of the
original indicators, enabling a substantive characterization of development types.

RESULTS

To determine the appropriate number of clusters, we computed average
silhouette widths across a range of solutions. The six-cluster model achieved the
highest silhouette value, indicating a balanced structure with strong internal
cohesion and clear separation between types. Based on this result, we adopted the
six-cluster solution as the final typology (Table 2).

Table 2.
Cluster distribution of small towns in Hungary and Bulgaria
Cluster number Bulgaria Hungary

Cluster 1 Aytos, Botevgrad, Cherven Torokbalint, Dunaharaszti,

Bryag, Chirpan, Dupnitsa, Varpalota, Veresegyhaz,
Demographically Harmanli, Ihtiman, Sevlievo, Nagykoros, Tapolca, and
and Svilengrad, Balatonfiired
socioeconomically | Gorna Oryahovitsa, Troyan,
vulnerable cities Razlog, Gotse Delchev,

Karlovo, Karnobat, Kavarna,

Nova Zagora, Samokov,

Panagyurishte, Parvomay,

Peshtera, Petrich, Pomorie,

Radnevo, and Rakovski
Cluster 2 Bankya, Bansko, Kostinbrod, Balmazujvaros,

Novi Iskar, and Radomir Hajdaszoboszlo,




Suburban transition
towns with mixed
economic
development

Balatonalmadi, Tiszavasvari,
Abony,

Isaszeg, Kiskoros, Pilis,
Bicske,

Piispokladany, Gardony,
Monor,

Hajduhadhaz, Maglod, God,
Gyomro,

Nagykata, Pilisvorosvar,
Tolna, Vecsés,
Sajoszentpéter, Sarbogard,
Albertirsa,

Lajosmizse, Uj fehérto,
Torokszentmiklos, Sarospatak,
and Tiszakécske

Cluster 3

Peripheral towns
with structural
challenges

Lom, Kozloduy, Popovo,
Sandanski, and Velingrad

Mezétur, Karcag, Kalocsa,
Mako,

Bonyhad, Kazincbarcika,
Siofok,

Dombovar, Marcali, Sarvar,
Komlo,

Balassagyarmat, Hajdinanés,
Kapuvar, Oroshaza, Mohécs,
and Kiskunhalas

Cluster 4

Demographically
declining regional
hubs

Lovech, Razgrad, Silistra,
Smolyan, and Svishtov

Gyula, Satoraljagjhely,
Gyongyos, Ajka, Kisvarda,
Jaszberény, Keszthely, Tata,
Hatvan, Szekszard, Szarvas,
Esztergom, and Pépa

Cluster 5

Dynamic suburban

Nessebar

Pécel, Pomaz, Halasztelek,
Dibsd,
Budakeszi, Szigethalom,

growth poles Tokol,
Szentendre, Budakalasz,
Kistarcsa, and Kerepes

Cluster 6 - Hajdubo6szormény, Paks,
Csongrad,

Traditional Komarom, Biatorbagy, Dabas,

agricultural market
towns

Mor,

Békés, Dorog, Berettyoujfalu,
Ulls,

Kormend, Szentes, Nyirbator,
Kdszeg, Rackeve,
Szazhalombatta,

Matészalka, Mez6kovesd,
Budaors,

Kiskunfélegyhaza,
Kiskunmajsa,

Gyal, Tiszaujvaros, Tiszafiired,
Fot,

Oroszlany, Hajdisamson,
Gyomaendrdd, and
Batonyterenye




Cluster 1, “Demographically and socioeconomically vulnerable cities”,
contains a higher proportion of Bulgarian towns (25) than Hungarian ones (7).
This group of settlements shows average performance across the examined
dimensions. The Hungarian cities in this cluster are primarily located in the
country's central region, while Bulgarian towns exhibit a more dispersed territorial
distribution.

Cluster 2, “Suburban transition towns with mixed economic development”,
comprises 5 cities in Bulgaria and a higher number of Hungarian ones (28). Most
of the Hungarian cities in this cluster are located in the northeastern region of the
country and in the transitional catchment area connected to the Budapest
agglomeration from the east. Except Bansko, Bulgarian towns are part of the
functional urban area of Sofia city.

Cluster 3, “Peripheral towns with structural challenges”, contains a higher
proportion of Hungarian towns (17) than Bulgarian ones (5). The cities in the third
cluster have a peripheral location and are far from the respective capitals, Sofia
and Budapest. As for Hungarian towns, which can be considered to show slower
progress in terms of socio-economic and urbanization development, the Bulgarian
towns exhibit a more diverse pace of current transformation.

The fourth cluster, “Demographically declining regional hubs”, is made up
of 18 small towns and accounts for 12.2% of their total number in both countries
(and ranks second to last among all clusters). It comprises 5 Bulgarian and 13
Hungarian small cities with distinctive features and urban development. They
stand out as the most populous small towns, but show unfavorable demographic
trends, and are significant regional employment hubs.

The fifth cluster, “Dynamic suburban growth poles”, consists exclusively
of 11 small towns in the Budapest agglomeration, and only one city in Bulgaria —
Nessebar. All of them are characterized by rapid population growth, and their
position is determined not only by good accessibility but also by outstanding
socio-economic development. The rate of commuting for Hungarian small towns
is remarkably high, with most of the workforce living in these cities taking up
employment in Budapest.

The sixth cluster, “Traditional agricultural market towns”, consists
exclusively of Hungarian cities (30 in number). These cities, as a rule, are
traditional centers of agricultural territories, and this fact affects their
geographical distribution. The towns in this cluster are experiencing significant
emigration, and the regional labor market is struggling with structural problems.

Although the clusters include towns from both Bulgaria and Hungary,
several are dominated by towns from one country, reflecting structural differences
in demographic performance, infrastructure availability, and socio-economic
conditions. The medoid towns provide an intuitive reference for interpreting each
cluster’s development profile, illustrating the typical indicator combinations
within each type (Table 3).



Table 3.
Medoids and dimensional indicators for six clusters

Cluster Medoid Demography Urban Infra Economic
1 Panagyurishte 0,16 0,11 0,30 -0,13
2 Bicske 0,03 -0,15 0,18 -0,07
3 Dombovar -0,11 -0,28 0,55 -0,26
4 Gyongyos -0,22 0,09 0,80 0,05
5 Kerepes 0,59 0,69 0,09 1,46
6 Mor -0,23 -0,08 0,37 -0,21

Overall, the six-cluster PAM solution yields a coherent, empirically
grounded typology. It highlights the diversity of development trajectories among
small towns and provides a systematic basis for comparing local conditions across
the two countries (Fig. 1 and Fig. 2).
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DESCRIPTION OF THE BULGARIAN AND HUNGARIAN SMALL TOWNS BY
CLUSTERS

Cluster 1. Demographically and socioeconomically vulnerable cities

The Bulgarian towns in cluster 1 are located in various parts of the
country, without a clear spatial distribution pattern. However, the majority of
them are located in the Sub-Balkan valleys, the Srednogorie region, the Fore-
Balkan and the foothills of the Rhodopes, Rila and Pirin mountains. What the
towns in this cluster have in common is that they are located outside the zones of
influence of large cities and are relatively distant from the main urbanization axes.
Some of them, such as Dupnitsa, Petrich, Parvomay, and Harmanli, do exhibit
better transport connectivity, but this does not change their generally peripheral
location compared to the main urbanization cores. The cluster includes the most
numerous group of towns — a total of 25 (61% of the studied towns in Bulgaria),
which largely suggests that this is also the most diverse cluster in terms of
individual indicators’ values. The average size (population number) of Cluster 1
towns is 16,600.

Cluster 1 towns clearly exhibit demographic challenges related to
population decline and strong population aging, which outlines a profile of
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relatively vulnerable urban settlements in the long term. The most significant
common demographic dimension in this cluster is the high age dependency ratio —
the highest value among all clusters — exceeding in some cases 65 (Parvomay and
Chirpan). The relative share of population decrease between the last two censuses
is significant and amounts to an average of -13%, which indicates a permanent
demographic decline, caused by both negative natural growth and net migration
rate.

Cluster 1 cities also exhibit the lowest share of the population with higher
(tertiary) education — between 10% and 20% of the population, which is
significantly lower than the national average, indicating limited social capital for
the development of economies dependent on qualified employment. Exceptions
such as Botevgrad, Dupnitsa, Gorna Oryahovitsa, and Troyan — where the share of
university graduates reaches 21-22% — create some internal variation but do not
change the general profile of the cluster in that aspect as a whole.

In general, cluster 1 is characterized by twice as high unemployment as the
national average, with significant inter-cluster variations — some towns, such as
Sevlievo (3.9%), Gorna Oryahovitsa (5.1%), Pomorie (5.2%), and Troyan (5.1%)
— exhibit low unemployment rate values, normally seen in better functioning local
economies. At the same time, Cluster 1 also includes settlements with
significantly higher unemployment — Cherven Bryag (14.1%), Rakovski (11.0%),
Razlog (8.8%), Karlovo (8.5%), Petrich (8.2%), etc. These values signal structural
economic problems, unemployment related to a limited industrial base and a lack
of sustainable investments.

The cluster 1 towns show a well-developed basic infrastructure but with a
relatively limited functional capacity, which reflects their profile of small- to
medium-sized municipal centers. Car access to a NUTS 3 regional center is 47
minutes on average but varies in a wide range from 25 minutes to over an hour,
which places most settlements within the framework of moderate transport
accessibility. That temporal distance to NUTS 3 regional centers allows for
relatively easy daily travel but is not good enough for the population to fully
benefit from the potential and opportunities provided by a nearby regional center.
Access to railway services is favorable — almost all towns in this cluster have a
railway station, with the exception of a few isolated cases. This emphasizes the
good inclusion of cluster 1 in the national railway transport network, although the
actual intensity of rail transport use has been decreasing in recent years.

The degree of public sewage connection in cluster 1 towns is relatively
high (89%), but still, lower than in the other clusters. Almost all towns have a
general hospital, providing health services not only to town’s population only but
of the municipality in general. The average number of high schools per town,
however, is relatively small — an average of 3.1 — suggesting a limited choice for
students. There are no universities or university branches in any of the cluster 1
towns, which is to be expected given the general profile of the towns. The tourist
capacity, measured by the number of beds in accommodation facilities, shows
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significant within-cluster variations: from almost zero (Rakovski) to over 6,000
beds (Pomorie), which is a result of the level of tourist resources availability. The
two industrial parks, “Riahovets” (Gorna Oryahovitsa) and “Radnevo” (Radnevo)
in the cluster, have limited capacity to attract external investments. Access to an
airport is moderate, and the lack of sea or river ports (with the exception of
Kavarna and Pomorie) limits connectivity with international transport corridors.
The seaside resort town of Pomorie is the only case of close proximity to an
international airport (Burgas airport).

The urbanization profile of cluster 1 reveals a picture of relatively poorly
modernized and unevenly developed urban areas, where the processes of
renovation, greening and spatial restructuring are taking place with limited
intensity only. The share of new construction for the period 2020-2023 is
extremely low in almost all settlements in this group — the values vary between
0.1% and 1%, which indicates minimal urban modernization and limited
investment interest. Only a few towns — such as Kavarna (2.2% — a tourist center),
Gotse Delchev (2.4%), Razlog (2.2%) and Svilengrad (2.3%) — demonstrate more
significant construction activity, but even there the pace remains moderate. This
indicates significant barriers to the renovation of the housing stock and the
development of the urban environment, which is in line with the observed
demographic trends of population decline and aging. Green infrastructure in
cluster 1 towns is limited — the share of green areas in the urbanized territory is
low for — below 10%, and in a number of cases it even drops below 5% (e.g.
Cherven Bryag — 1.8%, Harmanli — 2.9%, Petrich — 1.2%, and Pomorie — 1.0%).
This suggests that the towns in this cluster suffer from insufficient greening,
which affects the quality of life, urban microclimate, and environmental
sustainability. Exceptions, such as Nova Zagora (20.5%), Botevgrad (15.8%),
Gorna Oryahovitsa (14.4%), and Sevlievo (9.6%), show potential for a more
balanced urban environment, but they do not change the general profile of the
cluster as a whole. The share of soil sealing is another key characteristic that
clearly highlights the functional structure of cluster 1 towns. In most cases, sealed
areas occupy 40-55% of the urbanized territory, which indicates compact but
highly densified urban cores and relatively limited green or recreational areas.
Towns such as Panagyurishte (60.7%), Pomorie (59.7%), Peshtera (56.2%), and
Nova Zagora (55.8%) show a particularly high share of sealed areas, which
positions them among the most intensively densified urban structures within the
cluster. Others, such as Troyan (28.1%) and Cherven Bryag (32.6%), demonstrate
lower densification, but often at the expense of a lack of new construction or
undeveloped territories. Taken together, these three indicators highlight that
cluster 1 brings together towns with a low rate of urban renewal, low levels of
greening and a high degree of soil sealing — a combination typical of small and
medium-sized towns with limited economic activity, weak investment flow and
aging urban structures. This makes them more vulnerable both in terms of
demographic sustainability and quality of the urban environment. The comparison
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between the clusters shows that cluster 1 positions itself as a group of towns with
the slowest rate of modernization and the greatest deficit of an urban green
system.

In summary, cluster 1 can be considered the most vulnerable from a
demographic perspective, differing from the other clusters through a combination
of a high age dependency ratio, persistent population decline, and limited
educational and social capital.

There are only seven Hungarian cities in this group, most of which are
located in the country's central region, partly in the outer zone of the Budapest
agglomeration and partly near Lake Balaton. These are cities with generally
favorable indicators, but their central spheres of influence are more limited
because they remain in the shadow of one or another larger city.

In terms of demographic trends, the picture is favorable, with the
population of the cluster's cities growing by more than 5% on average over the
past 10 years (only Tapolca stands out, with a significant population decline of
more than 10%). In terms of age structure, the two towns close to Lake Balaton
(Balatonfiired and Tapolca) are in a special situation, characterized by a high
dependency ratio, partly due to the tendency of older people to move to the region
in greater numbers.

The population density of the cities in the cluster is average, and the
proportion of green areas is relatively high, with the sole exception of
Torokbalint, located in the inner zone of the Budapest agglomeration and strongly
affected by suburbanization processes. The proportion of impervious surfaces is
also high in the settlements close to Budapest (Dunaharaszti, Torokbalint, and
Veresegyhaz), while it is average in the other cities.

In terms of network infrastructure, sewerage coverage is low (the lowest
rate among all Hungarian cities in the cluster). This is mainly because the sewage
network in the resort areas of towns near Lake Balaton is not fully developed. In
terms of transport and transportation infrastructure, railways play a primary role,
with all cities in the cluster having rail connections, none of the towns having
river ports, and airport accessibility not being considered favorable.

The cities in the cluster cannot be considered primary institutional centers;
these functions are performed by the county seats (Veszprém for Balatonfiired,
Tapolca, and Varpalota, and Budapest for the other cities). Accordingly, the
network and range of local secondary education institutions can be considered
weaker, and only one city (Nagykdrds) has a higher education institution. In terms
of tourism infrastructure, there is a significant imbalance within the cluster. While
the vast majority of towns in the cluster have low capacity, Balatonfiired (a major
tourist destination even on a national scale) stands out with 1,136 beds per 1,000
inhabitants.

Socio-economic development indicators paint a favorable picture. The
proportion of people with higher education is significantly above average, except
in the former socialist industrial town of Véarpalota and the traditional market
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town of Nagykéros in the Great Plain. The unemployment rate is uniformly low in
the cluster's cities because, although they cannot be considered significant
employment centers, their geographic location ensures access to Budapest and the
centers of the Transdanubian development axis. The rate of housing stock
expansion is significantly above average, mainly due to towns located in or near
the Budapest agglomeration.

Cluster 2. Suburban transition towns with mixed economic development

Cluster 2 includes 5 Bulgarian towns (12.2% of the studied urban
settlements in Bulgaria), which are all located in the South-West planning region
(NUTS 2). Three of them are under the direct influence of the capital city of
Sofia, which has a definitive impact on their development, while the remaining
two are located on the periphery of the main regional centers.

The towns in this cluster are distinguished by a more dispersed, suburban
or semi-peripheral structure. The cluster unites two types of towns — 1) with a
well-developed industry (Konstinbrod and Novi Iskar) and 2) with a distinct
tourist function (Bansko and Bankya).

In terms of the demographic situation, the towns of cluster 2 are
characterized by a relatively stable demographic profile, due to the spatial
proximity of some of these settlements to the capital city. The cluster is
distinguished by the lowest average town size (about 11,600 people) compared to
the other clusters. Despite that, the cluster exhibits relatively good demographic
development: the age dependency ratio has the lowest values (54%) among all
other clusters, while the population decline rate (—6%) is the least pronounced.
The share of university graduates (19%) is relatively high for this category of
towns in Bulgaria. The average unemployment rate (9.1%) in cluster 2 towns is
higher compared to the national average, with high variances of the indicator
value, due to significant differences in economic development between the local
economies in the cluster. Bansko and Radomir are characterized by an
unemployment rate between 10 and 11.5%, while Konstinbrod, Bankya and Novi
Iskar — the ones closest to the capital city of Sofia — below 6%.

The towns in cluster 2 differ in terms of transport and urban infrastructure
development, which are due to their profile as medium-sized municipal centers. In
terms of transport infrastructure, all towns have a railway station, and car access
to NUTS 3 regional centers is 35 minutes on average but varies in the range of 15
to 55 minutes. Access to an airport is 53 minutes by car on average. The
geographical location of the cluster 2 towns determines the lack of sea and river
ports.

Public sewerage connection in cluster 2 towns is high — 90% on average.
None of the towns, however, has a general hospital, but all have relatively good
access to a hospital in a nearby urban settlement. The average number of schools
is relatively low — an average of 2.2, which is due to both the small number of
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population in those towns and their proximity to the capital Sofia (in most cases),
as well as the ongoing reform in the education system. There are no universities or
branches in the towns forming this cluster, which is expected, given the overall
profile of the towns. Some of the towns in cluster 2 boast a significant tourist
potential: the tourist capacity, measured by the number of beds in accommodation
facilities, is 2926 per town on average, but that number is affected by the indicator
value for the ski resort town of Bansko (14,149 beds). There are no industrial
parks in cluster 2 towns, which affects the attraction of foreign investments.

The urbanization profile of the cluster reveals unevenly developed urban
areas. The average share of new construction for the 2020-2023 period is low
(1.8%), with values varying between 0.08% for Kostinbrod and 4.3% for Bankya.
The greening process of the towns in this cluster is proceeding at a slow pace —
the average share of green areas and parks in the total area of the settlements is
just 2.8%, with the largest share of green areas observed in Radomir (4.9%).

In conclusion, we can summarize that cluster 2 towns are characterized by
a relatively good demographic situation, a well-developed transport infrastructure,
a gradual stabilization of the economic environment, and well-organized urban
areas. The lack of general hospital, undeveloped tourist potential in some of the
towns, the slow pace of modernization, and low levels of greening, can be pointed
out as weaknesses.

In general, the 28 Hungarian cities belonging to the cluster 2 can be said to
have a slightly below-average level of development and represent a hierarchical
level in the Hungarian city network that classifies them as small rather than
medium-sized cities. Their geographical location cannot be considered entirely
specific, as they are found in all regions of the country. Still, they are concentrated
more significantly in the north-eastern region of the country and in the urban belt
extending from the fringes of the Budapest agglomeration to the east.

The average population of the towns (14,290) is the smallest of all clusters,
with only four municipalities having a population of over 20,000, three of which
(God, Gyomro, and Vecsés) belong to the eastern sector of the Budapest
agglomeration, and their rapid population growth can be attributed to the last three
decades; before that, they did not have an urban character. In both population
change and age structure, a kind of duality can be observed within the cluster.
Cities closer to Budapest generally show population growth, while cities in the
northeast show population decline, although this is not drastic, except for cities in
peripheral locations (Piispokladany and Sérospatak). The age structure can be
considered fundamentally young, with a relatively low dependency ratio.

The cities in the cluster have low population density, but the proportions of
green areas and impervious surfaces do not paint a favorable picture. The average
value of the latter indicator for the cluster is 59.8%, the second-highest, lower
only than that of the cluster consisting exclusively of suburban settlements. Of the
28 cities in the cluster, 9 have an urban green space ratio below 1%.
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Since the vast majority of cities in the cluster cannot be considered
peripheral, they can be said to be in a favorable position with respect to transport
infrastructure and accessibility indicators. However, there are significant
shortcomings in terms of network infrastructure and institutional systems, with
below-average sewerage coverage and no hospitals in any of the towns. The
number of secondary schools is well below average, and two towns in the cluster
(God and Lajosmizse) lack a secondary school. There is one higher education
institution in one town (Sarospatak). There are only two towns in the cluster that
can be considered tourist centers: HajdGszoboszlo, which has a spa, and
Balatonalmadi.

In terms of socio-economic development, the cities in the cluster perform
somewhat below average. This is particularly evident in the proportion of people
with higher education qualifications, with only a few isolated cases
(Balatonalmadi, Gardony, and Go6d) showing above-average figures, while in
other instances the indicator is below average. The proportion of newly built
dwellings is higher in some settlements closer to Budapest (Albetirsa, Gdod,
Gyomrd, and Pilisvorosvar), but in most towns it does not reach 2%. The
unemployment rate is average, with no significant internal variation within the
cluster, except for two eastern towns struggling with industrial restructuring
(Tiszavasvari and Hajduhadhaz). It is important to note here that the level of
economic investment in the cities belonging to the cluster can also be considered
low; this is the only cluster in which none of the Hungarian cities have an
industrial park.

Cluster 3. Peripheral towns with structural challenges

Cluster 3 includes five Bulgarian towns located in different parts of
Bulgaria. Lom and Kozloduy are located in the northwestern part of the Danube
Plain on the banks of the Danube River and are part of the Northwestern Planning
Region. Popovo is located in the eastern part of the Danube Plain and is part of
the Northeastern Region. Sandanski is located in the foothills of the Pirin
Mountain in the southern part of the Southwestern Region, and Velingrad is
located in the Western Rhodopes and is part of the Southcentral Planning Region.
All five towns are characterized by significant distance from large cities and do
not fall within their areas of influence.

The average size of cluster 3 towns is around 17,000, an intermediate
profile between the first two clusters. The age dependency ratio (58) and the high
population decline (-15%) highlight some similarities with Cluster 1, but the
moderately high share of the population with higher education (18%) and the
moderate density (4,075 inhabitants’km?) signal a certain potential for
stabilization. This group includes towns with specific economic functions or
regional importance, which allow them to retain part of their population, although
the shrinkage processes remain strongly pronounced. The unemployment rate is
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10.44%, or about 2 times higher than the national average. The significant
difference between the rates for the towns of Sandanski (6.1%) and Velingrad
(16.4%) is striking, as they have almost the same profile of SPA and wellness
tourism destinations. The economic specialization of Kozloduy is due to the
nearby Kozloduy Nuclear Power Plant, the only one in the country. The economic
development of Lom is supported by the international port, the brewery, as well as
several enterprises from the machine-building and chemical sectors. The
agricultural, food, sewing, and machine-building sectors are characteristic of
Popovo.

The average distance of Cluster 3 towns from the center of the NUTS 3
region, they belong to, is approximately 1 hour by car, varying between 40
minutes and 75 minutes. In terms of transport infrastructure, Sandanski is the best
positioned town - near the Struma highway connecting Sofia and Thessaloniki.
Except Kozloduy, all the other towns are part of the country’s railway
infrastructure with one station each. Lom and Kozloduy have ports on the Danube
River, the one in Lom being of national importance. All five towns are more than
100 minutes by car from an international airport (in the case of Kozloduy - almost
3 hours to Sofia Airport).

The level of public sewerage coverage is high (almost 97%), with Lom
reaching 100%. All five towns have their own wastewater treatment plants. As
municipal centers, they have one general hospital each. The average number of
secondary schools is 5.2 per town. No universities are located in cluster 3 towns,
which contributes to an additional outflow of young people. The number of beds
in accommodation facilities in the towns specialized in tourism is noticeably
higher in Velingrad (6075) — more than twice as high as in Sandanski (2908). In
the other three towns, these values are significantly lower, considering that they
are not tourist centers (90 in Lom and Popovo each and 298 in Kozloduy).
Kozloduy and Lom lack industrial parks, which limits their capacity to attract
foreign investment. The average share of new dwellings is 0.97% with the highest
rates in Velingrad (2.62%) and the lowest in Lom (0.02%). Considering the tourist
profile of Sandanski and Velingrad, the higher levels of dwelling construction
could also be explained by their demand by residents of other settlements and
their use as holiday homes. Kozloduy possesses the highest share of green areas
(15.2%). The average share for the cluster is 7.82% and the lowest value is
observed in Velingrad (3.5%). The share of impervious surface in cluster 3 towns
is not very high (33.24%).

The cities in the third cluster in Hungary are peripheral, situated far from
the country's central regions and the capital, with the sole exception of Si6fok on
the shores of Lake Balaton, which is easily accessible from Budapest and
connected to the transport networks. Almost all of these cities can be considered
small centers of traditional rural areas, whose settlement networks are dominated
by small and medium-sized villages.
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In terms of demographic indicators, they are characterized by significant
population decline and aging. In terms of population decline, there is a west-east
divide within the cluster: the rate of decline is lower in small towns located in the
western regions, which are generally in a better economic situation, while it is
higher in some towns in the southern Great Plain (Mez6tur and Oroshaza) and in
the former socialist industrial towns belonging to this cluster (Kazincbarcika and
Komlé) have a rate of decline well above 10%. This is primarily due to
emigration; in Hungary, the market towns and industrial towns of the south-
eastern region have been the most significant sources of population outflow over
the past three decades.

Urbanization indicators are generally favorable, with relatively low
population density, high green space coverage, and low impervious surface
coverage characteristic of the cluster. The situation of the two industrial towns
(Kazincbarcika and Komlo) is specific in that they have high inner-city population
density. Still, the same can be said about their green space coverage. This can be
considered a characteristic of socialist urban planning, with housing estates
dominating the built-up areas of these towns.

Due to their geographical location, the cluster cities are difficult to reach,
both in terms of access to county centers and airports. It can also be said that
peripheral, small-village areas have been most affected by railway closures in
recent decades, and in many cases, these closures have also affected the centers of
these areas. As a result, four cities in the cluster (Kalocsa, Komlo, Mako, and
Marcali) currently have no rail connections.

In terms of institutional infrastructure, towns in this cluster are in a more
favorable position. Since they can, almost without exception, be considered the
centers of micro-regions characterized by a sparse network of cities, their central
functions are relatively strong. Except for two cities, all of them have hospitals,
and several cities in the cluster (Balassagyarmat, Kalocsa, Kazincbarcika,
Kiskunhalas, and Mako) are significant educational centers. This cluster also
includes two major tourist centers (Sarvar and Si6fok), while the touristic role of
the other towns is negligible.

From a socio-economic perspective, this cluster is the most disadvantaged.
The unemployment rate is highest here, exceeding the average in every city
except Kapuvar and Sérvar, two small towns in western Transdanubia that have
successfully undergone industrial restructuring, mainly thanks to foreign capital
investment. The proportion of people with higher education is lowest in the cities
of the third cluster, exceeding 20% only in Siofok.

Cluster 4. Demographically declining regional hubs

Four of five Bulgarian towns in this cluster are located in the northern part
of the country (apart from Smolyan), and their geographical location influences
the patterns of demographic, socioeconomic, and spatial growth. The town of

19



Smolyan is located in the Western Rhodopes, at an altitude of over 1000 m above
sea level (it is the highest elevated NUTS 3 regional center in Bulgaria), while
Svishtov and Silistra owe their urban evolution to being Danube River cities. The
cities in cluster 4 play a substantial role in the socioeconomic and spatial
development of Bulgaria because they are not only municipality centers (LAU 1)
but also NUTS 3 regional centers (apart from Svishtov).

In terms of demography, the towns are distinguished by a population of
over 25,500 (excluding Svishtov) and rank first among the studied urban
settlements. At the same time, however, the population decline rate in the 2011-
2022 period (-22%) is the highest among all other Bulgarian clusters, indicating
that these regional centers are experiencing systemic demographic decline. The
age dependency ratio of Svishtov and Silistra is higher (63-66%) than both the
national average and cluster 4 average (60%), which is a prerequisite for
anticipated workforce and social services shortages. The educational
infrastructure in cluster 4 towns is favorable and is presented by 36 high schools
and university facilities. As a result, it has the highest share of the population with
tertiary education (above 25% on average) compared to the other clusters in
Bulgaria. Given the economic transformation of these settlements, cluster 4 has an
unemployment rate (5.7%) closer to the national average but lower than the rest of
the small towns in Bulgaria (7.2%). The availability of multidisciplinary health
care services (provided by general hospitals) in cluster 4 towns helps maintain the
quality of life of the population in the urban areas, as well as in the surrounding
territories.

Compared to the Bulgarian towns in other clusters, cluster 4 towns are
distinguished by the highest population density in urban areas (7,711 inhabitants
per km?). The share of the impervious urban territory is close to the average for
small towns (43.6% and 44.0%, respectively), with a higher relative share of
green infrastructure — almost 10% (compared to 6.2% for small towns in Bulgaria
in general). The distinguished feature of cluster 4 towns is that those with the
highest proportion of sealed territory (Lovech and Silistra, over 48%) also have
the largest share of green areas — 18.5% and 13.5%, respectively. An unfavorable
feature of urban development is the low rate of new construction (three times
lower than the average for small towns in Bulgaria), which reflects the economic
difficulties faced by these towns, as well as the slower pace of urban renewal and
modernization.

Due to their important administrative functions and spatial location, cluster
4 towns possess a distinctive transport infrastructure profile, influencing transport
services in the adjacent areas. Since only Smolyan lacks a railway station, land
transport plays a key role in maintaining the towns’ connectivity with the rest of
Bulgaria. Furthermore, the river ports continue to have a significant impact on the
urban development of Svishtov and Silistra. Cluster 4 towns share a common
disadvantage in terms of transport accessibility due to their relative remoteness
from the main airports in the country, such as Sofia, Varna, and Burgas.
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Currently, the town of Razgrad is part of the larger polycentric economic
hub “Ruse-Targovishte-Razgrad” and contributes significantly to the country’s
economic development (Economic centers in Bulgaria — 2023, 2023). The Lovech
and Danube Industrial and Technological Parks (located in Lovech and Svishtov,
respectively), combined with better tourist accommodation facilities, have the
potential to boost the future socioeconomic wealth of the urban citizens and attract
foreign investments. The proximity to Pamporovo — a major winter resort — helps
Smolyan in establishing the best-developed accommodation base among all towns
in the cluster, reflecting the foremost importance of tourism for the town's
economic specialization.

To summarize, Bulgarian towns in Cluster 4 have the following strengths
in comparison to other clusters in Bulgaria: administrative significance, the largest
average population size (above 26,000 inhabitants), the highest rate of population
with tertiary education (more than 25%), and relatively well-developed transport,
educational, health, and green infrastructure. In contrast, the main weaknesses are
the long-term population decline, the high age dependency ratio, the limited
investments in new constructions, and the unequal economic development.

Like their Bulgarian counterparts, the Hungarian cities in the cluster are
also the largest settlements in the group of small-sized cities. Their average
population is close to 23,000, with only three cities (Kisvarda, Satoraljatjhely,
and Szarvas) having fewer than 15,000 inhabitants. Most towns are secondary
centers of their counties, in many cases serving as a territorial counterbalance, or,
in larger counties, having a significant catchment area due to their location.
Examples include Esztergom, Gyongyos, and Papa. This cluster also includes the
only Hungarian city that is the center of a NUTS3 region (Szekszard). The
geographical location of the cities is not specific in terms of which region they are
located in.

The cities are characterized by a relatively high rate of population decline,
with a value of nearly 9% for the cluster as a whole, except for the three cities
closer to Budapest (Esztergom, Hatvan, and Tata). The same can be said about the
age structure. Except for the three cities mentioned above, the old-age dependency
ratio significantly exceeds the national average and the average for small towns.
An examination of demographic indicators also highlights the decline and
marginalization of medium-sized traditional cities located directly below the
county seats in Hungary's urban hierarchy.

In terms of urbanization indicators, the cities in the cluster are notable for
their above-average proportion of green spaces and below-average proportion of
impervious surfaces. This is primarily due to the fact that these cities have a
traditional small-town structure and built-up area, with few exceptions, they did
not undergo significant urban transformation during the period of state socialism,
and they were not significantly affected by the densification processes associated
with suburbanization. The population density of these cities is average, with only
the county seat Szekszard having a relatively high population density.
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Infrastructure indicators are favorable in line with the size and role of the
cities. This applies to network and transport infrastructure; all cities in the cluster
have rail connections and sewage treatment plants, and the degree of connection
to the sewerage network is also the highest in this group. The situation is also
favorable in terms of institutional systems, as all cities in the cluster can be
considered regional educational centers. In terms of secondary education, they are
characterized by a comprehensive network of secondary schools on the one hand
and a large number of students commuting to secondary schools from the
catchment area on the other. All settlements in the group have some form of
higher education, although in most cases this is provided externally. Among the
towns, Keszthely and Szarvas are considered traditional centers of higher
education. The number of accommodation places is above average, but the
internal distribution is uneven. Two tourist centers, Gyula, with its spa, and
Keszthely, located on the shore of Lake Balaton, stand out in this respect, with
more than 200 accommodation places per 1,000 inhabitants in both cities.

In terms of socio-economic development indicators, the cluster's overall
performance can be considered average in terms of the proportion of people with
higher education and unemployment. The internal dispersion of these indicators is
not significant, with relatively lower levels of education observed in cities with
industrial traditions (Ajka and Hatvan) and those located in peripheral areas
(Satroaljatjhely and Szarvas). The internal dispersion of the unemployment rate is
not significant, except for Satoraljatjhely, situated in the north-eastern part of the
country, in the border region, where the indicator is exceptionally high. The
processes of decline and marginalization mentioned in the analysis of
demographic indicators are also reflected in the dynamics of housing stock
expansion. The proportion of dwellings built in the last half-decade is the lowest
across all clusters; only two cities (Jaszberény and Keszthely) exceed the average,
while in Ajka, Esztergom, Papa, Satoraljajhely, Szarvas, and Szekszard it
remains below 1%.

Cluster 5. Dynamic suburban growth poles

Cluster 5 includes only one Bulgarian town - Nessebar, which makes it
unique. Nessebar is distinguished by high standardized values (Z-scores) in key
indicators that separate it from the average for Bulgarian towns. This town
observes the highest values in the indicators such as Change of population
between two last censuses, and Population density of urban area, people/sqg. km
(11826 people/sg. km). This is the only Bulgarian town in the group exhibiting a
clear positive trend in population growth (+10.8%). The positive demographic
balance is a result of highly developed tourism and the significant seasonal and
permanent migration flow. The age dependency ratio is moderate (56.1), which
distinguishes it as the only cluster with real demographic stability and significant
potential for expansion. This town is also distinguished by a high values of
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indicators such as Share of new dwellings built in 2020-2023, and Number of
beds in accommodation facilities, ranking second after the town of Bansko. The
geographical location of Nessebar, the proximity to the largest Bulgarian Black
Sea resort - Sunny Beach, as well as the international airport of Burgas, define
Nessebar as a major tourist center. The presence of a port also sets it apart from
most small towns in the country. The extreme values of several indicators place
Nessebar into a separate cluster due to its tourist orientation and urbanization, far
from any classic small towns.

The fifth cluster consists exclusively of small towns in the Budapest
agglomeration, whose position is determined not only by good accessibility but
also by outstanding socio-economic development and demographic dynamics. All
of them are characterized by rapid population growth, and with three exceptions,
they have exceeded a population of 10,000 in the past decade and a half.

The average rate of population growth is 16%, which is almost exclusively
due to migration. Immigration to the agglomeration's cities comes from two
sources. In addition to the classic suburbanization processes associated with
moving out of Budapest, there is also significant immigration from more distant
regions of the country. In terms of migration patterns, the settlements of the
agglomeration can be characterized by different motives. In the towns in the
western and northern sectors (Budakalasz, Budakeszi, Diosd, Pomaz, and
Szentendre), moving away from Budapest dominates, whereas the towns in the
eastern and southern directions receive more immigrants from other regions of the
country. The characteristics of migration are also reflected in the age structure,
with a below-average dependency ratio, as it is primarily the young working-age
population that is affected by suburbanization.

The cluster is characterized by high population density, with a value
exceeding 2,000 people per square kilometer in all cities (the combined average
for the other clusters is 1,740). The green space and impervious surface ratios are
characteristic of settlements intensively affected by suburbanization. The green
space ratio exceeds 1% in only two cities (Szentendre and Tokol), while in the
other cities it is typically less than 0.5%. The impervious surface ratio is above
70% in most towns, and is only lower, at around 50%, in four settlements located
in the western sector of the agglomeration, in hilly areas (Budakalasz, Budakeszi,
Diosd, and Pomaz).

In terms of infrastructure, most of the cluster's indicators are below
average. Although accessibility is favorable due to its proximity to Budapest,
there are disadvantages in other respects. Only one settlement has a rail
connection, but it should be noted that most of them are connected to Budapest's
fixed-track suburban transport system. The level of sewerage coverage is below
average, mainly due to the agglomeration problem that the pace of infrastructure
development is unable to keep up with the expansion of residential areas. In terms
of institutions, public services (healthcare, education) are lacking and are
concentrated in Budapest. There are hospitals in two towns, and higher education
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is also available in two towns. Accommodation capacity is insufficient, with only
one town (Kerepes) having more than 1,000 beds.

The level of socio-economic development is outstanding compared to
other clusters. The proportion of people with higher education exceeds the
average for Hungarian cities by 10 percentage points, and in four cities
(Budakeszi, Budakalasz, Diosd, and Szentendre) it is over 35%. The rate of
housing construction is two and a half times the city average. The unemployment
rate exceeds 2% in only one city (Szigethalom).

Cluster 6. Traditional agricultural market towns

The sixth cluster consists exclusively of Hungarian cities. Their
geographical location is clearly defined, with the vast majority located in the
Great Plain, primarily in its southern part. These are primarily traditional
agricultural centers with a sparse network of settlements in their vicinity, often
with no villages.

These cities have experienced a slight decline in population and
emigration, with higher rates in the cities of the Southern Great Plain (Békés,
Csongrad, Gyomaendrdd, and Szentes), exceeding 10% over the past decade. The
dependency ratio cannot be considered high, but it is above average in some
settlements in the northeastern region (Matészalka, Mez6kovesd, and Tiszafiired)
as well as in the aforementioned cities in the Southern Great Plain.

Urbanization indicators show traditional market-town patterns, with low
inner-city population density and average green-space ratios. The vast majority of
towns have a railway station, and sewerage coverage is slightly above average.
The institutional system is dysfunctional, with only one settlement (Komarom)
having a hospital and two towns (Kiskunfélegyhdza and Szentes) designated as
educational centers. The proportion of towns with industrial parks is highest in
this cluster, with only one town lacking one.

Socio-economic development shows homogeneous patterns, with the
proportion of people with higher education below average, low housing
construction dynamics, and unemployment rates around average in the vast
majority of cities.

CONCLUSIONS

This study provides an in-depth comparative look at the socio-economic
characteristics of small towns in Bulgaria and Hungary. Through the conducted
PAM cluster analysis, six clusters have been outlined, which reveal both
similarities and significant differences between the two national contexts. The
results show that small towns cannot be considered as a homogeneous category,
but represent diverse socio-economic systems, the development of which is
determined by demographic trends, infrastructural resources, and institutional
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factors. Bulgarian towns are distributed in five clusters, with cluster 5 being
unique in its nature and including only one Bulgarian town — Nessebar, with
extremely high values in tourist infrastructure, urbanization, and demographic
dynamics. Hungarian towns are distributed more evenly in six clusters, with most
of them falling into cluster 2 and 6.

The differences between clusters show that regional development cannot
be considered as a uniform process and a differentiated approach is needed. While
some groups require investments in basic infrastructure and social integration,
others need specialized strategies for sustainable development or urbanization
management. In both countries analyzed, small towns play a key role in regional
development, but their functions and needs are different. This confirms the
importance of the cluster approach as a tool for formulating differentiated policies
tailored to the specific profile of each group of towns.

The study proves that cluster analysis is an effective tool for identifying
socio-economic disparities, but the results must be interpreted critically, taking
into account the context and functional differences between towns. The present
paper can be a basis for further research focusing on the factors that influence the
socio-economic and demographic development of the small towns in the selected
countries.
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