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Despite all the principles of sustainable urban design, more and more 
spaces in small town centres are getting dedicated to traffic. Public 
open spaces (POS) in these towns are mainly reserved for car traffic, 
and social activities have been in decline. All at the expense of trans-
portation space and built-up areas. As a result, there are fewer and 
fewer POS, which provide well-being and comfort to people, are 
accessible to all and are also attractively designed, allowing the 
development of a wide range of activities, and contributing to a 
town’s good image. Therefore, the aim of this paper is to determine 
the state of provision of POS in the centres of selected small towns  
in Slovenia and to assess the image of these town centres. Using 
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various methods and instruments, we tested the hypothesis of 
whether there is a relationship between POS and the image of town 
centres. We used a cartographic method and a questionnaire survey, 
as well as statistical methods, in order to confirm the hypothesis. The 
study has revealed that groups of morphologically similar small 
towns are statistically different from each other in terms of observed 
relationships between POS and the image of the town centre. There-
fore, a morphological analysis approach is very important in terms of 
evaluating the relationship between POS and the image of town cen-
tres. In conclusion, recommendations are given for the design of POS 
in small town centres.
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introduction

 The quality of life can be improved by a 
high-quality built environment, in which the 
preservation and enhancement of open spac-
es and public green spaces play an important 
role (Treaty of Lisbon, 2007; Territorial Agen-
da 2030, 2020). Given the importance not 
only of access to services, but also to public 
open spaces (hereinafter: POS) (ESDP, 1999; 
CEMAT, 2000; EU Charter, 2000), the New Ur-
ban Agenda (2017) places responsibility for 
the planning, provision and maintenance of 
such spaces on (local) authorities. Moreover, 
the European Union aims to achieve a sus-
tainable form of transport by 2050, which can 
only be achieved through deliberative plan-
ning (The New Charter of Athens, 2003) and 
the improvement and creation of POS that 
connect the urban fabric.

When it comes to literature, the definition of 
POS is unclear. Aspects considered involve 
control, ownership, use, activity, law, and 
 sociology (Carmona et al., 2008), as well as 
physical manifestation (Jackson, 1984; Scru-
ton, 1984; Carr, 1992; Brown, 2006; Tibbalds, 
1992; Zukin, 1995; Kohn, 2004; Carmona et 
al., 2002) and types of POS (Carmona, 2010). 
American author Jackson (1984) defined POS 
as spaces that are accessible to all people, 
but he was also the first to point out that 
 today these spaces include parking lots, 
landfills, and highways, so it is obvious that 
POS are understood as spaces for different 
types of use. The POS role that has been in-

creasingly emphasised is sociological (Lof-
land, 1998; Zukin, 1995; Gehl, 1996; Gehl and 
Gemzǿe, 2000; Staeheli and Mitchell, 2008), 
meaning that space is not necessarily public-
ly owned, but is publicly accessible to all on 
equal terms. It offers a platform for the cre-
ation of strong socio-interpersonal ties (Kos, 
2008), its physical appearance contributes to 
the town’s image (Jackson, 1984; Tibbalds, 
1992) and facilitates different types of activi-
ties (Gehl, 1996), maintained by public insti-
tutions (Jackson, 1984). It should also have 
other universal positive qualities (Carmona 
et al., 2008) such as order, accessibility, com-
fort, openness to all people, vitality, function-
ality, safety, robustness, integrity, and at-
tractiveness. The latter contributes to the 
POS physical manifestation and the associ-
ated image of the city or town, which is one of 
the concepts of urban design (Carmona et al., 
2008). Nasar (1998) explains that the envi-
ronmental aspect is based on the physical 
form and is not an abstract aesthetic phe-
nomenon. He also believes that the image of 
a city depends on the evaluations of the peo-
ple who use and experience the city regular-
ly, as well as its relationship with the sur-
rounding landscape (Sopina et al., 2019). 
Nasar continued to rely on the concepts of 
likability, identity and structure, aiming to 
improve the image of the built environment, 
which he similarly to Lynch (1960), also stud-
ied in an inductive way. The image of the 
small town is a subjective term1, because in 
general it can be derived only from individual 
assessments of town users and it also comes 
from the physical appearance of the POS.

A review of recent literature in the field of city 
image shows that for researching city and 
town image both qualitative and quantitative 
research methods (questionnaires, work-
shops, interviews, case studies, data analy-
ses, office work, etc.) have been used. How-
ever, most of the studies conducted between 
2001 and 2014 investigating the interaction 

1 In this research, it is expressed as an average 
score of individual assessments of the image of the 
city centre, resulting from a survey questionnaire.
2 Services of general interest (SGI) are services that 
are not market-based and include essential public ser-
vices to which citizens have equal rights and access 
(SeGI, 2013). In the study, only services that are pro-
vided at the local (primary) level are considered: edu-
cation (kindergarten, elementary school and music 
school); local court; healthcare (health centre, phar-
macy); public administration at the local level (munici-
pal administration, police station); social services (re-
tirement home, employment office, social work cen-
tre); cultural services (cultural centre or city cinema, 
library) and post office (SeGI, 2013; Nared et al., 2016).
3 The functional criterion takes into account the 
presence of SGI in small towns and was adopted from 
Nared et al. (2016).
4 Coastal towns should be considered separately, 
especially given the public interest in the coastal zone 
(Čok et al., 2018 and 2021).
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between different city characteristics and city 
image (Gilboa et al., 2015) have three short-
comings: 1. they are often based on only one 
city, which precludes comparisons; 2. there 
is a lack of statistical validation of results; 3. 
they refer to a homogeneous group of city us-
ers, which prevents the possibility of general-
ising the results. The same applies to Slove-
nia, where most studies refer to a single case 
or are not conducted in a large number of cit-
ies that would serve as a starting point for 
achieving spatial development goals. One of 
the problems that Robertson (1999) men-
tions about small town urban centres is their 
poor image. Among the necessary features of 
urban centres and ways to revitalize them are 
the presence of POS and a strong interplay of 
public and other services (Robertson, 2001), 
which is also true for urban centres in Slove-
nia (Volgemut et al., 2021).

From the most important spatial planning 
acts to spatial planning manuals issued by 
the ministry responsible for spatial planning, 
spatial planning laws in Slovenia strategical-
ly guide both the image of settlements and 
the breakdown of built structures in accor-
dance with POS. Accordingly, a sufficient pro-
portion of POS is ensured in settlement plan-
ning by taking into account the needs for a 
distinctive image of the settlement (ZUreP-3, 
2021) and an appropriate breakdown of the 
built structures, which derives from urban 
planning rules (Nikšič et al., 2021) and regu-
latory elements (Fikfak et al., 2020).

Since 2021, the Urban Settlements and Land-
scapes Regulation (ZUreP-3, 2021) has been 
planned for urban centres as well, and POS 
are among the recommended elements. Giv-
en the settlement system in Slovenia, which 
is mainly based on small towns, we decided 
to dedicate this paper to researching the im-
age of town centres in small towns and their 
co-function with POS. We were particularly 

interested in the interaction between these 
two aspects. Therefore, the working hypoth-
esis of the research is: the image of city cen-
tres in small towns and the offer of POS in city 
centres are interconnected.

Methods And dAtA

In order for the comparison to be representa-
tive, several small towns were included in the 
study (Robertson, 1999; Anholt, 2006). Quali-
tative and quantitative research methods 
(Parkerson and Saunders, 2005; Khirfan and 
Momani, 2013; Kalandides, 2011) involving a 
heterogeneous group of people and statisti-
cal methods were used. This was a continua-
tion of the research that identified the role of 
POS in urban development (Vertelj Nared and 
Zavodnik Lamovšek, 2015).

Selection of Small townS

In Slovenia, the framework of polycentric ur-
ban development is formed by small and 
medium-sized towns (Zavodnik Lamovšek et 
al., 2008). This paper includes only small 
towns, since in Slovenia there are 82 of them 
and they are the most numerous of all towns. 
However, sociologists and urban geogra-
phers (Kos, 2008; Rebernik, 2010) argue that 
due to the impact of motorised and station-
ary traffic and the increasing mobility of the 
population, Slovenian small towns have been 
experiencing the process of withdrawal of ur-
ban activities to urban periphery. Combined 
with the negative effects of traffic congestion 
(Lavtižar et al., 2023) and the simultaneous 
increase of work at home (Čok and Furman 
Oman, 2019), the process of decline of life 
and activities in town centres is intensifying. 
The importance of POS from the point of view 
of the implementation of services of general 
interest (hereinafter SGI)2 in small town cen-
tres has already been presented in a sepa-
rate paper (Volgemut et al., 2021).

The selection of small towns was based on 
three criteria: (1) functional, (2) morphologi-
cal, and (3) formal. Using the functional3 cri-
terion, a broader selection of 33 towns was 
formed. The town of Piran4 was excluded due 
to its spatial characteristics (coastal town) 
and the particular distribution of SGI. Fur-
thermore, we selected the small towns that 
differed according to the morphological indi-
cator and considered their differences in terms 
of the number of inhabitants of the settle-
ment and the municipality. We relied on Dro-
zg (1998), who classified Slovenian towns 
according to the layout type and defined the 
physical elements of a town by several pa-
rameters: art-historical, social, economic and 
physical, which are reflected in its layout and 
image. He defined eight (8) groups (A to H)5 

5 The typology of cities is adopted from Drozg (1998):
A - towns with complete medieval, classicist and mod-
ernist ground plans (the group does not contain small 
towns);
B - towns with complete medieval and modernist and 
incomplete classicist ground plans (Postojna);
C - towns with complete medieval and modernist 
ground plans (Škofja Loka, Krško, Velenje, Idrija, Len-
dava, Gornja Radgona, Ljutomer, Lenart, Radovljica, 
Ajdovščina, Slovenske Konjice, Slovenj Gradec, Kam-
nik, Sevnica, Brežice, Sežana, Črnomelj, Žalec, Sloven-
ska Bistrica, Tolmin, Ilirska Bistrica, Vrhnika);
D - towns with incomplete medieval and complete 
modernist ground plans (Kočevje);
E - towns with incomplete medieval and modernist 
ground plans (Litija, Cerknica, Šentjur, Šmarje, Trebnje);
F - towns with complete medieval and incomplete 
modernist ground plans (Ormož);
G - towns with complete modernist ground plan (Dom-
žale, Trbovlje);
H - towns with incomplete modernist ground plan (Gro-
suplje).
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consisting of combinations of three basic lay-
out types: medieval, classicist and modern-
ist. The wider group of selected small towns6 
is represented in seven (7) groups, as no 
town can be selected from group A, since it 
contains no small towns. In addition, all small 
towns with or without a defined medieval and 
modernist layout (groups C and E) and with 
or without a defined modernist layout 
(groups G and H) were included in the selec-
tion. Using a formal criterion7, we reduced 
the shortlist to eight (8) small towns (Fig. 1).

typeS of public open Space

The types of POS to be used in the study were 
identified based on literature review and field-
work. They were divided into two groups: A) 
natural and B) designed forms of POS (Table I).

Spatial analySiS  
of town centreS and poS

Spatial analysis was performed using a carto-
graphic method for a shortlist of eight small 
towns. We also conducted the mapping of 
POS in their town centre areas. By overlaying 
different geodetic data, mainly the land cadas-
tre, the building cadastre and aerial photo-
graphs (GURS, 2016), we were able to deter-
mine the areas of different types of POS. The 
obtained results were verified by checking the 
actual location in person, based on which we 
were able to identify the POS in the town cen-
tre areas of eight selected small towns.

QueStionnaire Survey

After the spatial analysis, we created a ques-
tionnaire that included five different sets of 
questions, with a total of 14 questions and an 
additional demographic set with seven ques-
tions. The questionnaire was designed using 
the 1Ka tool (https://www.1ka.si/) and dis-
tributed to the residents of all 33 small towns 

of the expanded list. The questionnaire was 
distributed throughout the municipalities, 
which informed their residents about the pro-
cess and the purpose of the survey. A link to 
the online questionnaire was also provided 
to the local media, which assisted in inviting 
residents to complete the questionnaire. In 
total, between 1798 and 7110 respondents 
completed the questionnaire.8 This paper 
presents only the results related to the ques-
tions (1) about the interaction between the 
image of town centres and the availability of 
POS and (2) about small-town users’ attitudes 
towards town centres.

After an initial analysis of the survey data at 
the summary and structural levels, descrip-
tive and interference statistical analyses 
were conducted, including correlation and 
regression analyses, and a T-test for inde-
pendent samples.

Statistical representativeness is ensured de-
spite the fact that spatial analysis, a more 
precise study of POS, was carried out in 8 
towns. 

Since the key data for the presented research 
on POS do not exist in spatial information 
systems and other sources, it was necessary 
to create them anew, and such a precise spa-

6 Presented in footnote number 5.
7 The formal criterion represents the size of the 
town in terms of population, but also includes the 
population of the entire municipality of the selected 
towns (MNZ, 2018):
5.000 - 7,000 (in town), 14,500 - 16,000 (in the mu-
nicipality): Litija, Slovenske Konjice;
7,500 - 12,000 (in town), 20,001 - 26,000 (in the mu-
nicipality): Grosuplje, Slovenska Bistrica, Škofja Loka;
10,000 - 15,000 (in town), 16,001 - 20,000 (in the mu-
nicipality): Trbovlje;
10,000 - 15,000 (in town), 26,001 - 36,000 (in the mu-
nicipality): Domžale, Kamnik.
8 The survey forms that were at least partially filled 
in were considered; only empty surveys were exclud-
ed. 72.1% of women and 27.9% of men answered the 
questionnaire. The majority of respondents are middle-

Table I Types of POS (individual definition)

Code Natural forms of POS Code Designed forms of POS

A.1. Water bodies (e.g., rivers, 
streams, seashores, canals)

B.1. Urban green spaces (e.g., parks, gardens, urban forests, cemeteries, 
watersides, skate parks, playgrounds, sports fields, running tracks)

A.2. Green spaces (e.g., roadside 
greenbelts, forests, meadows)

B.2. Paved surfaces (e.g., squares, promenades, streets closed to 
traffic, markets, squares in front of churches)

B.3. Movement areas (e.g., national roads, municipal roads, streets and 
sidewalks, railroads, underpasses, bus or train stops, gas stations)

B.4. Service areas (e.g., parking lots, service yards, production  
and industrial areas)

B.5. Unused areas (e.g., renovation areas, abandoned areas, 
transition areas)

B.6. Residential landscape (landscaped open space for neighbourhood 
residents)

B.7. POS in connection with SGI buildings
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both analyses would show similar results. 
Thus, data on 33 towns were obtained by 
means of a survey questionnaire, and in 8 
towns by both methods. There was the op-
portunity to find out whether the results of 
both methods coincide.

results

phySical occurrence and the uSe  
of poS in town centreS

Uniform areas in 8 town centres were deter-
mined for the purpose of spatial analysis, 
where POS and SGI are located. Using a car-
tographic method, we found that the town 
centres areas in the small towns are of the 
same size (27 ha), but differ in terms of 
 morphology and shape, which is due to the 
fact that the selected towns differ in terms  
of relief, natural features, cultural heritage, 
etc. (Fig. 2).

-aged (41-60 years old, 52%), followed by the age 
group of 21-40 years (35.8%), then the older (61 years 
or older, 9.6%), and the younger (under 20 years old, 
2.5%). The majority of respondents have a college, 
high school, or graduate degree (62%), while few have 
less than a college degree (1.4%). In between are 
those with a finished high school (25.3%) and a doc-
torate (11.3%). The respondents are employed in the 
town where they live (52.9%), not employed (retired, 
students, etc. 14.3%), or employed in another city or 
town (32.8%). The majority of respondents live in a 
house (76.3%), less of them in an apartment building 
(23.7%). The majority of respondents have lived in the 
town for more than 20 years (72.4%), followed by 
those who have lived in the town for up to 20 years 
(14.2%), up to 10 years (7.4%), and up to 5 years (6%). 
The survey was conducted between October 5, 2018 
and January 5, 2019.

Fig. 2 Town centres areas of the eight small 
shortlisted towns (all images have the same 
scale, except for the last one, which is twice 
as small due to the distinct linear shape of 
the town centre area)

a) Domžale

e) Slovenska Bistrica

b) Grosuplje

f) Slovenske Konjice

c) Kamnik

g) Škofja Loka

d) Litija

h) Trbovlje

tial analysis is very demanding and time-con-
suming. At the same time, it was assumed 
that it is not necessary to analyse two towns 
that are identical in terms of morphological 
type and have a similar number of inhabit-
ants (in the town and in the municipality), as 
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The selected small towns also differ in terms 
of the size of POS in the town centres (Fig. 3). 
The largest share of POS in the selected small 
towns belongs to the type B.3: movement ar-
eas (mainly national and/or municipal roads). 
In addition, a large share are service areas 
(Fig. 4: B.4.), which confirms the initial find-
ings about the increasing motorization of 
small towns, which is pushing POS to their 
periphery. In terms of POS types, Domžale is 
the city with the highest share of movement 
and service areas, which have the greatest 
impact on the very high presence of cars in 
the town centre.

On the other hand, analysis results have 
shown that the size of small towns (the num-
ber of inhabitants in a settlement and a mu-
nicipality) and the degree of centrality (Nared 
et al., 2016) have no influence on the avail-
ability of POS in the centres of small towns.

The largest share of paved surfaces (Fig. 4: 
Type B.2.) is in Slovenske Konjice, Kamnik, 
Škofja Loka and Slovenska Bistrica. All these 
four small towns have a medieval layout (mor-
phological type C) and were subjected to vari-
ous measures and interventions in modern 
times. Nevertheless, they have preserved a 
good appearance of POS (squares and prom-
enades), which certainly has an influence on 
the overall good image of the town centre.

In other small towns (morphological types E, 
G and H), where the share of paved surfaces 
is low, POS in correlation with SGI buildings 
(Fig. 4: Type B.7) make an important contri-
bution to the overall extent of the POS. The 
landscaped POS for neighbourhood resi-
dents (Fig. 4: Type B.6), often designed as a 
park with a children’s playground, is also im-
portant for pedestrians and bicyclists.

In small towns, water areas (Fig. 4: A.1.) are 
an important POS when connected to urban 
green spaces (Type B.1.). However, Litija, 
which is located on the Sava River, has only a 
small share of POS along natural areas. The 
largest share of urban green space is in Slov-
enska Bistrica, where a large park is part of 
the town centre (Fig. 4: B.1). Green spaces 
often exist only in the form of a green belt 
along the street (Fig. 4: A.2), which has no 
function and therefore is not used by the res-
idents (Fig. 4: B.5.). In Domžale it is defined 
as a functionally degraded area.
The results of the questionnaire survey (Table 
II) show that many users in the selected small 
towns believe that there is enough POS in the 
town centre (36%). The smallest share of re-
spondents think that town centres are very 
well equipped with POS (5%), with a signifi-
cantly higher share of respondents who are 
very dissatisfied (11%) or dissatisfied (28%) 
with the provision of POS. If we exclude the 
respondents who are undecided (19%), we 
can conclude that the opinions on the provi-
sion of POS in general are quite divided.
The respondents also felt that the provision 
of POS in the town centres of the small towns 
differed to a great extent. In Velenje, resi-
dents are very satisfied with the presence of 
POS (66%), while in Trebnje and Trbovlje less 
than a half of residents are satisfied. The dif-
ferences between the town centres in the 
small towns described above were already 
established by the spatial analysis, which 
has also been confirmed by the results of the 
questionnaire survey.

The data from the survey (Table II) and the 
spatial analysis (Fig. 3) coincide, however the 
spatial analysis brings a more detailed un-
derstanding of POS. The city of Litija, which 

Fig. 3 Size of POS by type in the town centres 
of the eight selected small towns
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respondents are of the opinion that the towns 
contain abandoned areas, as evidenced by 
the highest share of residents (37%) who be-
lieve there are numerous unused areas in the 
small town centres. As mentioned above, the 
town centre of Domžale has a high presence 
of unused areas (Figure 4: B.5.). This finding 
is also confirmed by the results of the ques-
tionnaire survey (N = 1910), as the presence 
of undeveloped areas (Fig. 5) is rated the 
highest (3.88) in Domžale, while the lowest 
(2.57) is found in Žalec. The average rating 

among the 8 cities has the lowest average 
rating of POS (Table II), has also a small size 
of POS (Fig. 3) with positive universal quali-
ties (such as type B.2). This also applies to 
Grosuplje, Domžale and Trbovlje and vice 
versa for Slovenske Konjice, Kamnik, Škofja 
Loka and Slovenska Bistrica. In the chapter 
Relationship between the provision of POS 
and the image of town centres, the matching 
of the results is also statistically confirmed.

The town centre of the selected small towns 
also contains unused areas (Type B.5). Most 

Fig. 4 Illustration of the POS types in selected 
small towns*
* The POS types are intentionally shown in different small 
towns, although all types of POS are mostly found in all 
the selected small towns.

The area in front of the district court  
in Slovenske Konjice is a square

A parking lot in Grosuplje

Central park in Slovenska Bistrica

In Trbovlje, there is a POS for residents  
in a residential area

There are two gas stations in the town centre of Litija

Green spaces in relation to roads (Grosuplje)

In the town centre of Domžale there  
is an abandoned area without function

Large paved areas in Kamnik

In Škofja Loka, the Sora River flows  
through the town centre

B.7. POS in connection with SGI buildings

B.4. Service areas

B.1. Urban green spaces

B.6. Residential landscape

B.3. Movement areas

A.2. Green spaces

B.5. Unused areas

B.2. Paved surfaces

A.1. Water bodies
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for unused areas in all selected small towns 
is also relatively high (3.36).

image of town centreS in Small townS

As the presence of the unused areas, resi-
dents also rated the image of the town centre 
on a five-point scale, by agreeing with the 
statement “The image of the town centre is 
good”. The average rating ranged from 1.94 
to 4.02 and the average score of all respons-
es was 2.85 (Fig. 6). The opinion of the users 

is also divided regarding the image of the se-
lected small town centres.

While the largest share of all residents agree 
that the image of the town centre is good 
(34%), there is a noticeable dispersion of re-
sponses; 16% strongly disagree, 24% dis-
agree and 19% are undecided. The share of 
those who strongly agree that the image of 
the town centre is good is very low (6%).

relationShip between the proviSion  
of poS and the image of town centreS

We statistically confirmed the coincidence of 
the results from the questionnaire survey 
and the spatial analysis in eight towns. The 
results obtained were similar. We tested the 
correlation between the questionnaire data 
(Table II, average rating, N = 523) and the 
spatial analysis (Fig. 3) in relation to POS pro-
vision (Type B.2 size in m2). The calculated 
correlation coefficient of 0.82 (p < 0.01) indi-
cates a very high correlation between the two 
variables. Small towns with a better rated 
POS provision have more paved surfaces and 
vice versa. Thus, the regression model 
proved to be statistically significant [F (8, 6) = 
12.67, p = 0.012, R2 = 0.68]. No correlation can 
be confirmed for other types of POS.

Based on the results of the questionnaire 
survey, we can conclude that the selected 33 
small towns with a better assessed image of 
the town centre (Fig. 6) also have a better as-
sessment of the provision of POS (Table II) 
and vice versa. The calculated correlation co-
efficient of 0.81 (p < 0.05) indicates a high 
correlation between the two variables. The 
regression analysis of the influence of POS 
provision on the image of the town centres 
showed that the regression model was statis-
tically significant [F (1, 31) = 60.94, p < 0.001]. 
The POS provision variable can explain 66% 
of the variable of the image assessment of 
town centres in small towns. It can be argued 
that the POS provision has a significant im-
pact on the image assessment of town cen-
tres, i.e., a higher POS value leads to a higher 
image rating of town centres in small towns.

We also confirmed the correlation between 
the two variables on a sample of 8 towns. The 
size of paved surfaces (Fig. 3, type B.2 size in 
m2) is related to the image of town centres 
(Fig. 6, N = 550) in small towns. The calcu-
lated correlation coefficient of 0.89 (p < 0.05) 
indicates a high correlation between the two 
variables. Small towns with a better rated im-
age of the town centre have larger paved sur-
faces and, conversely, small towns with a 
worse rated image of the town centre do not 
have sufficiently large paved surfaces. The 
regression model also proved to be statisti-
cally significant [F (8, 6) = 22.20, p = 0.003]. 

Fig. 5 Presence of unused areas

Fig. 6 Users’ assessment of the image of the 
town centre in the small town (Total: N = 
2017)
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Table II Opinions of users of small towns about the availability of POS in the town centres (Total: N = 1909)

There are enough POS in the town centre

Strongly disagree Disagree Undecided Agree Strongly agree

Town N Response rate N Response rate N Response rate N Response rate N Response rate Average rating

Ajdovščina 9 20.9% 14 32.6% 4 9.3% 13 30.2% 3 7.0% 2.70

Brežice 5 10.4% 13 27.1% 15 31.3% 10 20.8% 5 10.4% 2.94

Cerknica 9 12.5% 25 34.7% 14 19.4% 21 29.2% 3 4.2% 2.78

Črnomelj 21 32.3% 31 47.7% 8 12.3% 4 6.2% 1 1.5% 1.97

Domžale 13 12.7% 37 36.3% 21 20.6% 27 26.5% 4 3.9% 2.73

Gornja Radgona 2 3.4% 25 42.4% 12 20.3% 20 33.9% 0 0.0% 2.85

Grosuplje 16 34.0% 13 27.7% 10 21.3% 7 14.9% 1 2.1% 2.23

Idrija 1 2.5% 13 32.5% 7 17.5% 18 45.0% 1 2.5% 3.13

Ilirska Bistrica 4 5.8% 27 39.1% 19 27.5% 18 26.1% 1 1.4% 2.78

Kamnik 4 6.2% 13 20.0% 9 13.8% 35 53.8% 4 6.2% 3.34

Kočevje 0 0.0% 9 22.0% 15 36.6% 17 41.5% 0 0.0% 3.20

Krško 8 12.3% 13 20.0% 9 13.8% 32 49.2% 3 4.6% 3.14

Lenart v Slov.g. 2 3.6% 3 5.5% 17 30.9% 27 49.1% 6 10.9% 3.58

Lendava 3 8.3% 4 11.1% 11 30.6% 18 50.0% 0 0.0% 3.22

Litija 32 34.0% 39 41.5% 15 16.0% 8 8.5% 0 0.0% 1.99

Ljutomer 24 19.4% 38 30.6% 21 16.9% 35 28.2% 6 4.8% 2.69

Ormož 11 16.9% 15 23.1% 11 16.9% 27 41.5% 1 1.5% 2.88

Postojna 4 6.0% 19 28.4% 10 14.9% 30 44.8% 4 6.0% 3.16

Radovljica 3 4.5% 9 13.6% 5 7.6% 34 51.5% 15 22.7% 3.74

Sevnica 11 19.0% 14 24.1% 11 19.0% 19 32.8% 3 5.2% 2.81

Sežana 1 3.6% 7 25.0% 5 17.9% 14 50.0% 1 3.6% 3.25

Slovenj Gradec 4 5.9% 14 20.6% 13 19.1% 34 50.0% 3 4.4% 3.26

Slovenska Bistrica 7 10.1% 22 31.9% 13 18.8% 23 33.3% 4 5.8% 2.93

Slovenske Konjice 1 3.8% 5 19.2% 5 19.2% 14 53.8% 1 3.8% 3.35

Šentjur 14 26.4% 17 32.1% 11 20.8% 10 18.9% 1 1.9% 2.38

Škofja Loka 6 7.9% 21 27.6% 13 17.1% 34 44.7% 2 2.6% 3.07

Šmarje pri Jelšah 2 5.7% 13 37.1% 7 20.0% 13 37.1% 0 0.0% 2.89

Tolmin 3 10.0% 6 20.0% 12 40.0% 7 23.3% 2 6.7% 2.97

Trbovlje 1 2.3% 22 50.0% 5 11.4% 15 34.1% 1 2.3% 2.84

Trebnje 10 17.9% 28 50.0% 10 17.9% 8 14.3% 0 0.0% 2.29

Velenje 0 0.0% 0 0.0% 3 10.3% 19 65.5% 7 24.1% 4.14

Vrhnika 6 9.0% 20 29.9% 16 23.9% 22 32.8% 3 4.5% 2.94

Žalec 0 0.0% 5 10.6% 4 8.5% 27 57.4% 11 23.4% 3.94

Total 237 11.1% 554 27.7% 361 19.4% 660 36.3% 97 5.4% 2.91

Legend: white and light grey: lower values of assessments, grey: average values of assessments, dark grey: higher values of respondents’ agreement with the statements in the 
questionnaire.

The variable of the size of paved surfaces can 
explain 79% of the variable of the image of a 
town centre. It can be argued that the extent 
of paved surfaces has a significant impact on 
the image assessment of town centres in 
small towns. This raises the question of how 
much paved surface is still acceptable ac-
cording to the definitions of qualitative POS, 
on which different opinions were found in the 
literature (Gehl, 1996).
According to the respondents, movement ar-
eas (Fig. 3, POS type B.3.) worsen the image 

of town centres (Fig. 6, N = 550) in 8 small 
towns (r = -0.89, p < 0.01). Thus, the more 
space available for car traffic, the worse the 
image of the town centre. The variable of 
space available for movement areas, espe-
cially roads, can explain 79% of the variable 
of the image of a town centre [F (8, 6) = 22.12, 
p = 0.003]. The image of a town centre (Fig. 6, 
N = 2017) and the presence of unused areas 
(Fig. 5, N = 1910) are also negatively corre-
lated, because the presence of these areas 
worsens the image of town centres in the 
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sample of 33 small towns (r = -0.615, p < 
0.01). However, it is more difficult to talk 
about the influence of the variables on each 
other, as the variable of the presence of un-
used areas can explain only 38% of the vari-
able of the image of town centres [F (1, 31) = 
18.83, p = 0.0001].

In addition, we tested whether small towns 
that differ from each other on the basis of the 
morphological criterion also differ from each 
other, on average and in a statistically signi-
ficant way, in terms of the POS provision  
(Table II) and the image of the town centre 
(Fig. 6). The analysis was performed for two 
morphologically similar groups of towns 
(Footnote 5, C - towns with complete medi-
eval and modernist ground plans and E - 
towns with incomplete medieval and mod-
ernist ground plans), as other groups of 
towns have a rather small percentage of 
small towns. It can be claimed that in terms of 
statistics, the small-town group C (M = 3.12; 
SD = 0.47) had a significantly higher [t (7) = 
3.44; p = 0.01] evaluation of POS provision 
than the small-town group E (M = 2.46; SD = 
0.37). The image of the town centre was also 
rated significantly [t (11) = 2.59; p = 0.02] 
higher in the small-town group C (M = 3.06; 
SD = 0.63) than in the small-town group E (M 
= 2.53; SD = 0.34).

discussion And conclusion

Town centres in small towns differ in the size, 
use, function, and physical appearance of POS, 
as confirmed by both the spatial analysis and 
the questionnaire survey. The results of the 
two methods are consistent with each other, 
so we can confirm the hypothesis that the im-
age of city centres in small towns and the offer 
of POS in city centres are interconnected.

The presence of different types of POS in 
town centres of small towns forms a continu-
ous network of paths and connections be-
tween built structures (Tibbalds, 1992). How-
ever, it has been noticed that paved surfaces 
are accessible to all, well maintained, walk-
able, comfortable, durable, multifunctional, 
identifiable, safe, and visually appealing, i.e., 
they have universally positive qualities (Car-
mona et al., 2008). In other words, this POS 
type has a qualitative impact on the well-be-
ing of small-town users and it does not ac-
count only for the suitability for different 
uses. Summarising Carmona’s (2010) distinc-
tion of POS, it can be argued that the move-
ment area (POS type B.3.), which in most 
cases refers to traffic space, is negative space 
as it contributes to the disorganization in 
town centres of small towns and deteriorates 
their image. We assume that a similar argu-
ment could be made for service areas (POS 
type B.4) and abandoned areas (POS type 
B.5.) or vice versa for residential landscapes 
(POS type B.6) and POS in connection with 
SGI buildings (POS type B.7). However, this 
was not confirmed statistically. The present-
ed way of analysing the POS of town centres 
in the selected small towns confirms that a 
POS with universal positive qualities enhanc-
es the image of town centres in small towns.

Finally, we add recommendations for the de-
sign of different POS types in town centre ar-
eas of small towns which are derived from 
the analysis of towns9 that are well equipped 
with POS (Table II, Fig. 3) and have a good 
image rating (Fig. 6). Green spaces (POS type 
A.2.), such as unbuilt areas in town centres, 

Fig. 7 Example of the renovation of areas  
in the town centre of Domžale,  
which was carried out in 2021  
(authors: Mateja and Miha Volgemut)

9 The planning recommendations are derived from 
the spatial analysis of towns: Kamnik, Slovenske Kon-
jice, Škofja Loka and Slovenska Bistrica.
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act as meadows and forests where users 
themselves determine the use and activities. 
Most importantly, these areas reduce the to-
tal built-up area of town centres. Urban green 
areas cover at least 5% of a town centre area, 
as defined in this paper. Parks in town cen-
tres of small towns are an important spatial 
element and their location should coincide 
with the location of SGI. This is because the 
frequency of their use is low if they are too far 
from the SGI.

Paved surfaces come in many forms. They 
may be squares, promenades, streets closed 
to traffic, markets or squares in front of 
churches, and other forms of variously paved 
surfaces of public character. According to the 
analysis, they cover at least 3% of a town 
centre area, to ensure that residents have a 
good relationship with the town centre. In 
town centres, these areas can be gained by 
dedicating streets primarily to sustainable 
traffic - pedestrianisation (Tibbalds, 1992) - 
by narrowing roadways or removing automo-
bile traffic. Some areas simply need to be re-
designed, given a new function, or simply 
improved visually through renovation, urban 
furniture, and the like. All of this can be ac-
complished more easily if the land is publicly 
owned (Speck, 2012). Therefore, the owner-
ship aspect of POS is also important, al-

though it is not the focus of this paper. Never-
theless, depending on spatial planning plans 
and actions at the municipal level, it is possi-
ble to acquire and develop publicly owned 
land, as shown in the example in Fig. 7.

In order for the users of small towns to have a 
good relationship with the town centre, 
movement areas must be limited. Analysis 
has shown that they cover a maximum of 10% 
of the area of a town centre. These elements 
(streets, underpasses, bus and train stops) 
should be designed very carefully according 
to the human scale (Gehl, 1996), in relation to 
pedestrian elements, pavement areas and 
other paved surfaces of POS.

We can conclude that the study of small 
towns is also important from the point of 
view of POS. Both the spatial analysis and 
the answers of the respondents has shown 
that POS and small town centres are very im-
portant from the point of view of their use 
and the experiential aspect of town centres. 
The results presented may be helpful not 
only to spatial planners, but also to decision 
makers and other individuals who have an 
impact on the types, extent and image of POS 
in town centres of small towns.

[Translated by Alma Zavodnik Lamovšek;
proofread by Kristina Vrčon]
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16. Gehl, J. and Gemzǿe, L. (2000) New City Spac-
es. 1st ed. Copenhagen: The Danish Architec-
tural Press.

17. Gilboa, S.; Jaffe, E.D.; Vianelli, D.; Pastore, 
A. and Herstein, R. (2015) ‘A Summated Rat-
ing Scale for Measuring City Image’. Cities,  
44, pp. 50-59. https://doi.org/10.1016/j.cities. 
2015.01.002

18. GURS (2016) Kataster nepremičnin, Kataster 
stavb, REN, DOF in drugi prostorski podatki [on-
line]. RS, Ministrstvo za okolje in prostor, Geo-
detska uprava Republike Slovenije, Available at 
https://www.e-prostor.gov.si/ in https://pis.
eprostor.gov.si/pis. [Accessed: 16.2.2018].

19. Jackson, J.B. (1984) The American Public Space. 
In: Glazer, N. and Lilla, M. (eds.) The Public 
Face of Architecture, Civic Culture and Public 
Spaces. 1st ed. New York: The Free Press, pp. 
276-291.

20. Kalandides, A. (2011) ‘City marketing for Bo-
gotá: A Case Study in Integrated Place Brand-
ing’. Journal of Place Management and Devel-
opment, 4(3), pp. 282-291. https://doi.org/10. 
1108/17538331111176093

21. Khirfan, L. and Momani, B. (2013) ‘(Re)brand-
ing Amman: A ‘Lived’ City’s Values, Image and 
Identity’. Place Branding and Public Diploma-
cy, 9(1), pp. 49-65. https://doi.org/10.1057/
pb.2013.1

22. Kohn, M. (2004) Brave New Neighbourhoods: 
The Privatization of Public Space. 1st ed. New 
York: Routledge. https://doi.org/10.4324/97 
80203495117

23. Kos, D. (2008) ‘Polivalentnost javnih mestnih 
prostorov’ [online]. Arhitektov bilten: AB: med­
narodna revija za teorijo arhitekture, 38(177-
178), pp. 60-61. Available at: https://www.
dlib.si/details/URN:NBN:SI:doc-H9CR2BVS 
[Accessed: 18.5.2023].

24. Lavtižar, K.; Fikfak, A. and Grom J.P. (2023) 
‘Dispersion of Traffic Pollutants in the Built En-
vironment’. Prostor, 31(1/65/), pp. 28-37. 
https://doi.org/10.31522/p.31.1(65).3

25. Lofland, L.H. (1998) The Public Realm: Explor-
ing the City’s Quintessential Social Territory. 1st 
ed. New York: Aldine de Gruyter.

26. Lynch, K. (1960) The Image of the City. 1st ed. 
Cambridge, Massachusetts, London: MIT Press.

https://doi.org/10.1057/palgrave.pb.5990042
https://doi.org/10.1057/palgrave.pb.5990042
https://doi.org/10.3362/9781780444703
https://doi.org/10.4324/9780203927229
https://doi.org/10.1080/13574801003638111
https://doi.org/10.1080/13574801003638111
https://doi.org/10.15292/IU-CG.2019.07.038-045
https://doi.org/10.15292/IU-CG.2019.07.038-045
https://www.google.com/search?client=firefox-b-d&q=CHARTER+OF+FUNDAMENTAL+RIGHTS+OF+THE+EUROPEAN+UNION&spell=1&sa=X&ved=2ahUKEwiMia7Yufz_AhUsXvEDHedGB8cQkeECKAB6BAgNEAE
https://www.google.com/search?client=firefox-b-d&q=CHARTER+OF+FUNDAMENTAL+RIGHTS+OF+THE+EUROPEAN+UNION&spell=1&sa=X&ved=2ahUKEwiMia7Yufz_AhUsXvEDHedGB8cQkeECKAB6BAgNEAE
https://doi.org/10.1016/j.cities.2015.01.002
https://doi.org/10.1016/j.cities.2015.01.002
https://doi.org/10.1108/17538331111176093
https://doi.org/10.1108/17538331111176093
https://doi.org/10.1057/pb.2013.1
https://doi.org/10.1057/pb.2013.1
https://doi.org/10.4324/9780203495117
https://doi.org/10.4324/9780203495117
https://doi.org/10.31522/p.31.1(65).3


Scientific Paper The Impact of Public Open Space… M. VolgeMut, A. FikFAk, A. ZAVodnik lAMoVšek 140-153 31[2023] 2[66] PROSTOR  153

27. Ministrstvo za notranje zadeve - MNZ (2018) 
Agregirani podatki o številu stalno in začasno 
prijavljenih oseb na identifikacijsko številko 
navedene občine. RS, Ministrstvo za notranje 
zadeve, stanje na dan: 14.5.2018.

28. Nared, J.; Bole, D.; Breg Valjavec, M.; Ciglič, 
R.; Černič Istenič, M.; Goluža, M.; Kozina, J.; 
Lapuh, L.; Razpotnik Visković, N.; Repolusk, 
P.; Rus, P. and Tiran, J. (2016) Policentrično 
omrežje središč in dostopnost prebivalstva do 
storitev splošnega in splošnega gospodarske-
ga pomena’ [Research report]. Ljubljana: Znan-
stvenoraziskovalni center Slovenske akademi-
je znanosti in umetnosti.

29. Nasar, J.L. (1998) The Evaluative Image of the 
City. 1st ed. London: SAGE Publications.

30. Nikšič, M.; Šifkovič Vrbica, S. and Jankovič, L. 
(2021) Javne odprte grajene površine. Priročnik. 
Ljubljana: Ministrstvo za okolje in prostor, Di-
rektorat za prostor, graditev in stanovanja.

31. Parkerson, B. and Saunders, J. (2005) ‘City 
Branding: Can Goods and Services Branding 
Models Be Used to Brand Cities?’. Place Brand-
ing and Public Diplomacy, 1(3), pp. 242-264. 
https://doi.org/10.1057/palgrave.pb.5990026

32. Rebernik, D. (2010) ‘Teorija in praksa prostor-
skega načrtovanja: prostorski razvoj mest in 
širših mestnih območij v Sloveniji’, Dela, 33, 
pp. 111-127. https://doi.org/10.4312/dela.33. 
111-127

33. Robertson, K.A. (1999) ‘Can Small-City Down-
towns Remain Viable?’. Journal of the Ameri-
can Planning Association, 65(3), pp. 270-283. 
https://doi.org/10.1080/01944369908976057

34. Robertson, K.A. (2001) ‘Downtown Develop-
ment Principles for Small Cities’. In: Burayidi, 
M.A. (ed.) Downtowns: Revitalizing the Cen-
ters of Small Urban Communities. New York: 
Routledge.

35. Scruton, R. (1984) ‘Public Space and the Clas-
sical Vernacular’. In: Glazer, N. and Lilla, M. 
(eds.) The Public Face of Architecture, Civic 
Culture and Public Spaces. 1st ed. New York: 
The Free Press, pp. 13-25.

36. SeGI (2013) Services of General Interests: a Eu-
ropean Issue [online]. Luxembourg: ESPON 
2013 Programme. Available at: https://www.
espon.eu/topics-policy/publications/eviden-
ce-briefs/services-general-interest-european-
issue [Accessed: 18.5.2023].

37. Sopina, A. and Bojanić Obad Šćitaroci, B. 
(2019) ‘Connecting City and Landscape: Urban-
ism and Landscape Point of View’, Prostor, 27 
(2/58/), pp. 270-283. https://doi.org/10.315 
22/p.27.2(58).7

38. Speck, J. (2012) Walkable City: How Downtown 
Can Save America, One Step at a Time. 1st ed. 
New York: Farrar, Straus and Giroux.

39. Staeheli, L. and Mitchell, D. (2008) The Peo-
ple’s Property?: Power, Politics, and the Pub-
lic. New York: Routledge.

40. Territorial Agenda 2030 (2020) A Future for All 
Places [online]. Informal Meeting of Ministers 

Responsible for Spatial Planning, Territorial De-
velopment and/or Territorial Cohesion, 1 De-
cember 2020, Germany. Available at: https://
territorialagenda.eu/wp-content/uploads/
TA2030_jun2021_en.pdf [Accessed: 18.5.2023].

41. Tibbalds, F. (1992) Making People­friendly 
Towns: Improving the Public Environment in 
Towns and Cities. 1st ed. Harlow: Longman.

42. The New Charter of Athens (2003) The Europe-
an Council of Town Planners’ Vision for Cities in 
the 21st century [online]. European Council of 
Town Planners. Lisbon: European Council of 
Town Planners. Available at: https://archive.
ectp-ceu.eu/ectp-ceu.eu/images/stories/
download/charter2003.pdf [Accessed: 18.5. 
2023].

43. The New Urban Agenda (2017) [online] Adopted 
at the United Nations Conference on Housing 
and Sustainable Urban Development (Habitat 
III) in Quito, Ecuador, on 20 October 2016. Avail-
able at: https://habitat3.org/wp-content/up-
loads/NUA-English.pdf [Accessed: 2.3.2023].

44. Treaty of Lisbon (2007) Treaty of Lisbon Ame­
nding the Treaty on European Union and the 
Treaty Establishing the European Community, 
signed at Lisbon,13 December 2007 [online]. 
Official Journal of the European Union C 306, 
Vol. 50. Available at: https://eur-lex.europa.
eu/legal-content/EN/TXT/PDF/?uri=OJ:C: 
2007:306:FULL [Accessed: 18.5.2023].

45. Vertelj Nared, P. and Zavodnik Lamovšek, A. 
(2015) ‘Public Open Space as a Contribution to 
Urban Development in Small Slovenian Cities’, 
Urbani izziv, 26 (special issue, suppl.), p.p. 
114-129. https://doi.org/10.5379/urbani-izziv-
en-2015-26-supplement-008

46. Volgemut, M.; Fikfak, A. and Zavodnik La-
movšek, A. (2021) ‘Pomen odprtega javnega 
prostora v središčih majhnih mest z vidika iz-
vajanja storitev splošnega pomena’. Annales: 
anali za istrske in mediteranske študije: Series 
historia et sociologia, 31(1), pp. 83-98.

47. Zavodnik Lamovšek, A.; Drobne, S. and Žau­
cer, T. (2008) ‘Small and Medium-size Towns 
as the Basis of Polycentric Urban Development 
= Majhna in srednje velika mesta kot ogrodje 
policentričnega urbanega razvoja’ [online]. 
Geodetski vestnik : glasilo Zveze geodetov Slo­
venije, 52(2), pp. 267-289. Available at: http://
www.geodetski-vestnik.com/52/2/gv52-2_ 
290-312.pdf [Accessed: 18.5.2023].

48. ZUreP-3 (2021) ‘Zakon o urejanju prostora - 3’. 
Uradni list RS, št. 199/21, 18/23.

49. Zukin, S. (1995) The Cultures of Cities. 1st ed. 
Oxford, Cambridge: Blackwell Publishers.

 
Illustration sources

Figs. 1-6 Authors, 2023
Fig. 7  Photo: Jurij Bizjak, 2022
Tables I, II Authors, 2023

Authors’ biographies  
and contributions

Tech. Assist. MAtejA VolgeMut, PhD. Her current 
research interests include urban design and open 
public space.
Prof. AlenkA FikFAk, Ph.D., MLA. Scientific and pro-
fessional interests are focused on rural planning, 
inclusive design, urban heat islands, healthy cities 
and urban design.
Assist. Prof. AlMA ZAVodnik lAMoVšek, Ph.D. Her 
current research interests include land use, brown-
field regeneration and regional development.

Conceptualization: M.V., A.F. and A.Z.L.; me tho-
dology: M.V., A.F. and A.Z.L.; software: M.V.; vali-
dation: M.V., A.F. and A.Z.L.; formal analysis: M.V.; 
investigation: M.V., A.F. and A.Z.L.; resources: 
M.V., A.F. and A.Z.L.; data curation: M.V.; writing - 
original draft preparation: M.V. and A.Z.L.; writing 
- review and editing: M.V., A.F. and A.Z.L.; visual-
ization: M.V.; supervision: A.F. and A.Z.L.; project 
 administration: M.V., A.F. and A.Z.L.; funding ac-
quisition: M.V., A.F. and A.Z.L.
All authors have read and agreed to the published 
version of the manuscript.

acknowledgmentS

The authors acknowledge the financial support by 
the Slovenian Research Agency for co-financing the 
research program Geoinformation Infrastructure 
and Sustainable Spatial Development of Slovenia 
(P2-0227), the research program Sustainable plan-
ning for the quality living space (P5-0068), and the 
research Architectural typologies and architectural 
landscapes and regions of Slovenia (V5-2111).

https://doi.org/10.1057/palgrave.pb.5990026
https://doi.org/10.4312/dela.33.111-127
https://doi.org/10.4312/dela.33.111-127
https://doi.org/10.1080/01944369908976057
https://doi.org/10.31522/p.27.2(58).7
https://doi.org/10.31522/p.27.2(58).7
https://doi.org/10.5379/urbani-izziv-en-2015-26-supplement-008
https://doi.org/10.5379/urbani-izziv-en-2015-26-supplement-008
http://www.geodetski-vestnik.com/52/2/gv52-2_290-312.pdf
http://www.geodetski-vestnik.com/52/2/gv52-2_290-312.pdf
http://www.geodetski-vestnik.com/52/2/gv52-2_290-312.pdf
http://www.sicris.si/public/jqm/prg.aspx?lang=eng&opdescr=search&opt=2&subopt=700&code1=cmn&code2=auto&psize=1&hits=1&page=1&count=&search_term=alma%20zavodnik%20zavodnik&id=17009&slng=&order_by=
http://www.sicris.si/public/jqm/prg.aspx?lang=eng&opdescr=search&opt=2&subopt=700&code1=cmn&code2=auto&psize=1&hits=1&page=1&count=&search_term=alma%20zavodnik%20zavodnik&id=17009&slng=&order_by=
http://www.sicris.si/search/prj.aspx?lang=slv&id=18566


31 [2023]   2 [66]

PR
OS

TO
R

ISSN 1330-0652
https://doi.org/ 
10.31522/p
CODEN PORREV
UDC 71/72
31 [2023]   2 [66]
139-324
7-12 [2023]

UNIVERSITY  
OF ZAGREB 
FACULTY OF 
ARCHITECTURE
SVEUÈILIŠTE  
U ZAGREBU 
ARHITEKTONSKI 
FAKULTET

A SCHOLARLY JOURNAL OF ARCHITECTURE AND URBAN PLANNING
ZNANSTVENI ÈASOPIS ZA ARHITEKTURU I URBANIZAM

140-153 Mateja Volgemut
Alenka Fikfak
Alma Zavodnik  
 Lamovšek

The Impact of Public Open Space on the Image of Small Town Centres  
in Slovenia
Original Scientific Paper  
https://doi.org/10.31522/p.31.2(66).1  
UDC 659.122:711.4(497.4)

https://doi.org/10.31522/p
https://doi.org/10.31522/p

