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Fig. 1 Location of the studied area
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Gabrijela Rajič1, Davor Andrić2

Traditional Herzegovinian Residential Architecture  
of Gornji Crnač

Crnač - Široki Brijeg, Bosnia and Herzegovina
stone construction
traditional architecture
wood construction

The village of Gornji Crnač, part of Široki Brijeg, in Bosnia and Herze-
govina, offers insight into the authentic traditional construction of the 
Croatian population of Herzegovina. The heritage, however, is at risk 
due to the village’s depopulation. To build upon previous research 
and to assess the current preservation state, a field survey in the pre-
served hamlets was conducted, along with the interviews of the few 
remaining inhabitants. Some hamlets were permanently inhabited, 

1,2	 University of Zagreb Faculty of Architecture, Fra Andrije Kačića Miošića 26, Zagreb, Croatia
1 	   https://orcid.org/0009-0008-5724-829X
2 	   https://orcid.org/0000-0002-6337-4777

grajic@arhitekt.hr  
dandric@arhitekt.hr

Original Scientific Review
https://doi.org/10.31522/p.33.2(70).1
UDC 728.6(497.6 Gornji Crnač) ”18-19”
Technical Sciences / Architecture and Urban Planning
2.01.03 - Architectural Structures, Building Physics, Materials and Building Technology
2.01.04 - History and Theory of Architecture and Preservation of the Built Heritage
Article Received / Revised / Accepted: 6. 5. 2025. / 8. 11. 2025. / 16. 12. 2025.

while others were occupied only seasonally. Built with stone, struc-
tures have remained physically preserved and authentic, intact by 
decades of abandonment that shielded them from alterations, and 
modifications. It was found that previous research, focusing on the 
traditional housing construction techniques of the broader Široki Bri-
jeg area, overlooked the distinct features uniquely crafted by local 
builders in the village.

https://orcid.org/0009-0008-5724-829X
https://orcid.org/0009-0008-5724-829X
https://orcid.org/0000-0002-6337-4777
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Introduction

 The village of Crnač, the largest in north-
western Herzegovina by area, belongs to the 
city of Široki Brijeg. It is located north of the 
city, geographically divided into Gornji i Donji 
Crnač (Lower and Upper Crnač). The village 
was first mentioned in 1468 in the Turkish 
taxpayer list and was named after the black 
color of the ash leaf (MZ Crnač, 2022). Ac-
cording to climatic characteristics, the village 
of Crnač has dry and hot summers, and the 
mountainous areas with lower temperatures 
provided better conditions for grazing live-
stock. The population used the so-called 
summer and winter housing (Rajič, T., 2023). 
The cattle migration lasted from 1 June to 29 
July, and had three phases: 1. migration to 
the “lower grasses” - if the year was warmer 
at the end of January, 2. migration to the 
“middle grasses” - after the Feast of the An-
nunciation (Blagovijest) on 25 March, and 3. 
migration to the “upper grasses” - after the 
Feast of Saint George (Đurđevo) on 23 April 
(Šaravanja and Oreč, 2022: 181). During the 
warmer months, most migrations gravitated 
towards the area of the present-day Blidinje 
Nature Park, to hamlets in the area of Čabulja 
mountain (Popović, 2008: 63-67), and to a 
lesser extent within the borders of the villag-
es (Fig. 1).

The initial settlement of these places was 
driven by access to fertile land and pastures 
for grazing. The hamlets themselves emerged 

as families expanded and new households 
separated from the initial family household. 
The most significant resource shaping con-
struction in this area is stone, which has 
played a crucial role in its architectural his-
tory. As a result, physical remains of tradi-
tional residential construction in the area still 
endure. The architectural concept and con-
struction are a direct reflection of the sur-
roundings, with buildings emerging organi-
cally from the landscape. The techniques and 
knowledge associated with the traditional 
architectural heritage of western Herzegovi-
na have been preserved mainly through oral 
tradition, while written sources on them re-
main scarce. Franciscans, the main dissemi-
nators of knowledge, literacy and culture in 
Herzegovina, documented the population 
and the region through their records. How-
ever, such documents were preserved in frag-
ments since the archives were burned in 
1945. In the review of genealogy and indige-
nous peoples in this region, Mandić (2002) 
states that the population is predominantly 
Croatian and those migrations occurred be-
tween Herzegovina and Dalmatia due to 
Turkish influence in western Herzegovina. A 
review of the basic characteristics of folk ar-
chitecture in Dalmatian regions (Freuden-
reich, 1962) reveals their similarities with the 
traditional architecture of western Herzegov-
ina. A literature review records information 
on the traditional architecture of western 
Herzegovina - to which the village of Crnač 
belongs - primarily through analyses of indi-
vidual elements such as walls, lintels, roof 
structures, and fireplaces, rather than through 
studies of houses as integrated systems in 
their cultural context. Bugarski has so far 
provided the most detailed description of the 
rural architecture of this area (Bugarski, 
1970: 135-173). Research conducted by her 
team in 1970 led to the conclusion that, in the 
area of Široki Brijeg, a transitional form be-
tween the true stone house and the wooden 
house was widespread. The primary types of 
residential buildings had both significant 
residential and economic functions; functions 
that were gradually abandoned - though not 
entirely - at the time of the study. However, a 
comprehensive overview remains incomplete 
due to insufficient documentation: “Accord-
ing to folk tradition, it is known what the rural 
house in the surroundings of Lištica looked 
like in the first half of the 19th century, that is, 
at the end of Ottoman rule in Bosnia and Her-
zegovina. Due to the lack of historical docu-
ments and insufficient archaeological re-
search of this area, it is difficult to determine 
what it was like in earlier periods.” (Bugarski, 
1970: 171-172). Ecoplan’s Handbook (*** 
2016) is a resource offering insight into the 
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historical aspects of construction, guidelines 
for renovation, and contemporary reference 
examples of construction in Herzegovina, 
where historical motifs remain deeply em-
bedded. More recently, Šaravanja and Oreč 
have explored dry-stone construction, which 
has endured over time to present day, that 
also offers insights and knowledge about 
residential complexes that differed under the 
influence of the period, location, quality and 
processing of the stone of the village houses 
(Šaravanje and Oreč, 2023). They were archi-
tecturally simple small stone houses with a 
single-room rectangular floor plan, measur-
ing 6-7 by 4 metres. They were built on a 
sunny side, sheltered from the wind, most 
often semi-buried and built on the rock. They 
had an open hearth, wooden roof structure, 
compacted earth floors, and the only opening 
was a small door on the longer façade. Pala-
vestra argues that the population of the 
Široki Brijeg area - and its surroundings, in-
cluding Crnač - embodies the full range of 
elements characteristic of the entire popu
lation of western Herzegovina (Palavestra, 
1970: 5). However, as stated: “The contribu-
tions published here, of course, cannot rep-
resent all areas of folk life that require ethno-
logical analysis and highlight the need for 
ethnological study. There was a lack of 
strength, time, and resources for that. I be-
lieve that the data contained in the individual 
works published here also need to be further 
deepened through fieldwork, since it is un-
doubtedly true that we have not exhausted 
the full richness of the folk culture of the in-
habitants of that area.” (Palavestra, 1970: 5). 
Today, however, these locations are marked 
by inaccessible and abandoned architectural 
complexes and buildings. Moreover, the old-
er residents who once lived in these tradi-
tional settings still recall the time of construc-
tion, and possess detailed knowledge of the 
building techniques employed and architec-
tural features used in traditional housing. 
Therefore, it is necessary to further docu-
ment and better understand traditional archi-
tecture, which is irreversibly disappearing 
due to urbanisation and the abandonment of 
this area.

Method

To obtain deeper insight into the knowledge 
about traditional housing and construction 
techniques of western Herzegovina, a field 
survey of the physical remains in the select- 
ed area of Gornji Crnač was conducted. Char-
acteristic elements of stone and wooden 
structures were identified, photographed, 
sketched, and captured through diagrams 
and notes. Accounts from local residents 

were collected to provide additional insights 
and to complement existing knowledge of 
traditional housing construction of the peri-
od. Of the thirteen residents who provided 
their accounts, all were born in Gornji Crnač. 
Eight still live in the village - six in Gornji and 
two in Donji Crnač - while four live in the city 
of Široki Brijeg, and one lives in Mostar. The 
informants’ age ranges from 50 to 83, with 
five individuals under 65.

Hamlets

The village follows the dispersed Dinaric set-
tlement pattern, with compact hamlets form-
ing smaller clusters in which groups of the 
same kin and surname lived (Bugarski, 1970: 
136). According to the accounts of six infor-
mants, there were subgroups within the 
groups, with nicknames derived from the 
mother’s maiden surname.

The area of Gornji Crnač was surveyed, in-
cluding the following preserved hamlets: Za-
vijana, Nožnje, Dobrinj, Pod Greda, Jabuka, 
Podi, Pod, Zagomilje, and Žukovica. Some of 
these hamlets were intended for seasonal 
and some for permanent residence of the lo-
cal population (Bugarski, 1970: 136). Perma-
nent settlements include the hamlet of Podi, 
home to the Naletilić family, Pod Greda and 
Jabuka, where the Karačić family resided, and 
Dobrinj, belonging to the Ljubić family as pro-
vided by the living members of the family. 
Zavijana was a hamlet designated for tempo-
rary summer residence of the Šaravanja fam-
ily, from March to early June and from Octo-
ber to Christmas, while from June to October 
the family resided at Bare in today’s Blidinje 
Nature Park (Rajič, S., 2023). Nožnje, the 
area with the most fertile land in the village, 
was seasonally inhabited by the Karačić fam-
ily from March to November. Individual Kara
čić families with nicknames: Šoljići, Juričići, 
Šudurovi, Vraniničići, and Palčušići lived in 

Fig. 2 Location of the hamlets area
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Nožnje at the northernmost point (Rajič, M., 
2023; Fig. 2). The last to leave Nožnje was 
Mirko Karačić - Palčušić, on 14 August 1983 
(Rajič, S., 2023).

Buildings

Hamlets contain residential buildings, out-
buildings, auxiliary structures, and equip-
ment, primarily constructed from stone, with 
wood and other materials used to lesser ex-
tent. The buildings were arranged either par-
allel or perpendicular to the terrain contours 
(Živković, 2013: 23). Herzegovinian residen-
tial architecture was marked by a one-room 
layout (*** 2016: 16), where people lived, 
cooked and slept. At the center of the house 
was an open hearth around which the family 
gathered. However, examples of such houses 
have been preserved only in traces, found on-
site as one of the rooms of an extended 
house. The layout was typically an elongated 
single-storey structure, with two main typol-
ogies: one on flat terrain and other on sloped 
land, where part of the house was embedded 
into the terrain (*** 2016: 17). As families 
grew, additional floor or horizontal exten-
sions were added - volumes were attached 
to the main volume in a row (Fig. 3) or per-
pendicular to the main structure (Bugarski, 
1970: 147).

These added volumes were built using the 
same material and construction techniques. 
The cross-section of the house usually fol-
lowed an archetypal design, with the gable 
roof placed on the rectangular prism. The 
houses were designed to withstand local 
weather, including wind, snow, and ice. Over 
time, the design developed into a two-part 

residential structure, with a living area (va-
trenica) and a milk processing area (mlikar) 
(Bugarski, 1970: 146; Fig. 4). The courtyard of 
the traditional Herzegovinian house in this 
region typically included a cistern, pergolas 
(often a vine-covered canopy), and greenery 
(Bugarski, 1970: 138). Pergolas, a common 
feature of the traditional Herzegovinian court-
yard, were, however, absent in the surveyed 
area of Gornji Crnač. Review of the literature 
indicates that in Herzegovina there existed 
both open and enclosed courtyards. Open-
type courtyards were without walls or fences, 
which enabled the interweaving of private 
and public spaces through the arrangement 
of agricultural buildings alongside residential 
structures (*** 2016: 13). Accounts from local 
informants, along with field surveys, con-
firmed that only open-type courtyards were 
present within Gornji Crnač (Fig. 4b).

Residential Buildings

Residential houses were built with stone and 
lime mortar. The mortar was prepared either 
from slaked lime and sand or from slaked 
lime and red soil (crvenica). The stone used 
for residential buildings was more finely 
worked (dressed stone), whereas for agricul-
tural or utility structures, the workmanship 
was simpler and rougher (rubble stone). The 
walls were constructed with two outer faces 
made of stone blocks, while the core was 
filled with smaller stones, known as šakavac 
or škalja. The total thickness of the walls typ-
ically ranged from 50 to 80 cm (Bugarski, 
1970: 151-152; Rajič, S., 2023; Karačić, P., 
2023). Initially, construction employed the 
dry-stone technique, without any binding 
material. Later, hewn stone blocks were laid 
in lime mortar, gnjili (clay) or rudača. Rudača 
was produced by mixing red soil (crvenica) 
with slaked lime (Karačić, P., 2023). The first 
row of stones, 40 cm high and projecting at 
least 3 cm beyond the wall plane, was the 
most precisely shaped (Bugarski, 1970: 152; 
Karačić, M.P., 2023). The houses were typi-
cally embedded into the surrounding terrain 
on one or three sides (Fig. 5), and where this 
was not possible, an artificial embankment of 
earth and stone was created, known as sopa 
(Bugarski, 1970: 140). A field survey revealed 
a unique feature in the construction of a dou-
ble wall in a residential building in the hamlet 
of Pod Greda, where the space between the 
house wall and the retaining wall was neither 
filled with soil nor had it ever been (Karačić, 
M.V., 2024; Fig. 5). The published literature 
does not mention this specific feature be-
cause it is difficult to detect without a de-
tailed survey, which was not feasible due to 
time constraints and the large area covered. 

Fig. 3 Sketch of typical in row  
and perpendicular extensions to main house 
volume

Fig. 4 Diagrammatic sketches of the house 
elements (a), and the residential complex (b)

Fig. 5 a) Retaining wall embedded in the ground 
- Nožnje; b) specific wall solution where  
the compacted soil layer is missing - Pod Greda
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Also, during field visits, it was observed that 
niches were often made in the walls of resi-
dential and outbuildings, which, according to 
the testimonies, served as storage for a small 
number of dishes and tools. In addition to the 
walls of houses, walls of the pens used to 
house livestock were also constructed. Bound-
ary walls between individual fields were built 
as well, and with the rise of ownership rela-
tions, these walls known as međa began to 
define the limits of individual plots. All these 
walls were built using the dry-stone method 
(*** 2016: 22). Additionally, as accounted by 
the six informants, the steep terrain in the 
hamlet of Nožnje led to the unique design for 
the terraces and retaining walls with stairs 
providing access to individual levels.

Seasonal Buildings

In seasonal buildings, the primary function 
was economic, with the residential function 
being secondary (Marković, 1971: 45). In the 
literature, we find that the earliest known 
forms of seasonal housing were single-room 
prefabricated wooden huts. These huts were 
the foundation for the development of hous-
ing which contained all the familiar architec-
tural elements of a permanent residence, but 
of a more modest character (Vego, 2000: 
259-272), also confirmed by two informants. 
The huts were dismantled during the winter 
months and, upon the return of the warmer 
season, were erected in the same or more fa-
vourable locations. The interior was typically 
divided into two parts (same division as in 
permanent buildings): vatrenica and mlikar 
(Karačić, P., 2023; Fig. 7). Over time, the 
buildings became more permanent as stays 
in the mountainous areas lengthened, or be-
came permanent for some families. Infor-
mants account (Rajič, S., 2023) that, as a re-
sult, the predominantly wooden structure of 
the house was gradually replaced by stone, 
with the walls being constructed using a dry-
stone method (Bugarski, 2001: 45).

Building Elements

The published sources state that the floors of 
residential houses were most commonly 
made of rammed earth or clay (Bugarski, 
1970: 147), which was corroborated by locals. 
Over time, the floors were covered with wood 
boards, or with stone slabs. Wood was typi-
cally used for living quarters, whereas stone, 
a naturally colder material, was reserved for 
the house’s utility rooms (Karačić, P., 2023). 
Gnjila was placed in two layers beneath the 
hearth. The first layer consisted of clay mixed 
with pig hair, while the second was made of 
clay alone (Bugarski, 1970: 157; Rajič, S., 

2023). The clay was compacted using wood-
en tools, and it could last several years when 
made with this method (Rajič, A., 2023). In 
the hamlet of Pod, two households of the 
Ljubić family contained a kut (Fig. 6) - a setup 
of two vertical stone slabs with a horizontal 
one placed across them - used to collect ash 
from the hearth (Bugarski, 1970: 157). The 
survey didn’t find instances of this setup any-
where else, and locals also affirmed that this 
element was rarely employed in the village. 
Also, in Nožnje, within the house of Mirko 
Karačić, the hearth was built into the wall - or 
enclosed in a manner resembling contempo-
rary fireplaces (Rajič, T., 2023) - making this 
design distinctive - not previously recorded 
by literature, since no research was prior con-
ducted in this hamlet.

With the advancements of the twentieth cen-
tury, ground floors began to feature a thin 
layer of concrete (Brekalo, 2023). During this 
period, open hearths were often replaced by 
stoves called fijaker which were primarily 
used for heating, but also served for cooking 
and baking (Brekalo, 2023). Shortly after 
their introduction, they became a standard 
feature in the entire village. Chimneys were 
absent; instead, a circular opening was left in 
the outer gable wall. According to the infor-
mants, seasonal mountain houses, much like 
those in the lowlands, featured a rectangular 
floor plan, with a single space and a gable 
roof made of a wooden structure covered 
with rye straw. One end of the house housed 
a hearth, while at the other end was unheat-
ed and used for milk processing. Where pres-
ent, interfloor structures were made of wood, 
most commonly oak and cerovina - a local 

Fig. 7 a) Photo of the Marko Šaravanja 
prefabricated wooden hut in Donje Bare;  
b) sketch of the typical wooden hut

Fig. 6 “Kut” in the Ljubičić - Pod family

Fig. 8 Illustration of two types of ceiling:  
A) beams and woven branches - lisa;  
B) beams and planks arrangement - trenica
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term for a type of oak (Quercus cerris; Kara
čić, P., 2023).

There were two types of wooden inter-storey 
structures: trenica and lisa. The term trenica 
(Fig. 8b) referred to a wooden framework 
composed of beams and planks. The planks 
were hewn with tapered cross-sections to al-
low them to overlap one another (Karačić, 
M.P., 2023). The lisa (Fig. 8a) was more com-
plex to construct and produced a more po-
rous structure, since the material was more 
readily available. It consisted of beams sup-
porting wooden slats, between which pruće 
- thin branches were woven. Smoke from the 
ground-floor hearth would rise through the 
ceiling into the attic where meat was dried 
(Bugarski, 1970: 146; Karačić, P., 2023). This 
type of intermediate floor construction was 

found preserved in the hamlets of Zavijana 
and Zagomilje.

Functionally, the houses were semi-residen-
tial and semi-economic structures (Bugarski, 
2001: 18). The living space consisted of a 
single room with a hearth, which functioned 
as the main area for daily activities, including 
living, eating, and sleeping for the oldest 
members of the household - on low beds po-
sitioned on either side of the hearth. The ceil-
ing above the unheated ground-floor mlikar 
area was constructed using wooden beams 
and planks (trenica), as were the ceilings of 
other unheated sections of the building. The 
attic also served as storage for agricultural 
products and, in the absence of designated 
bedrooms, it was used for sleeping as well 
(Karačić, M.P., 2023). Since wood was less 

External and internal view - Pod External and bottom view - Pod

External view - Nožnje External view - Zavijana

External and internal view - Dobrinj

Table I Lintels  
over windows  
and over doorways

Lintels over windows

Lintels over doorways


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available, and the length of timber was often 
limited, it determined the width of the house. 
Consequently, rooms were about 4 m wide - 
a dimension that persisted in later construc-
tion (Karačić, M.B., 2024).

Initially, the windows, so-called penđer, were 
rather small (Rajič, A., 2023), designed to 
minimize heat loss during the winter and 
shield the interior of the house from exces-
sive summer heat. Lintels were most com-
monly constructed using stone beams and 
vaults, with each craftsman applying his own 
solution; by the end of the 20th century, con-
crete had assumed the primary role (Naletilić, 
2024). Stone window frames were crafted 
from local stone; however, due to their 
weight, they required the gathering of a large 
number of villagers to carry the stone from 

the quarry to the construction site (Rajič, S., 
2023).

The lintels were carved with greater precision 
than the rest of the house (Bugarski, 1970: 
152). A combination of wooden and stone lin-
tels was used less often, and one instance of 
this combination is still preserved in the ham-
let of Pod. In the period when glass became 
available, window sashes had a thin wooden 
frame, divided into two or three panes, be-
cause glass of larger formats was too expen-
sive. The position of the windows was deter-
mined by the internal organisation of the 
house and the functional requirements of 
each space, which is why the façades had dif-
ferent irregularly arranged openings (Kalajžić, 
2023). Whoever had the means, installed 
iron bars (demeri) on the windows (Table I), 

External and internal view - Zavijana

External and bottom view - Nožnje

External and internal view - Nožnje


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since they were the most expensive part of 
the house, and their manufacture required 
the work of a blacksmith (Karačić, M.P., 
2023). The doors were made of wood, and 
featured two types of lintels in their design: 
rectangular and semicircular (*** 2016: 27; 
Table I). Finely-hewn blocks were used in the 
construction. One instance of a semicircular 
lintel has been preserved on the Ljubić family 
barn in Dobrinj; it was designed by a crafts-
man from the same lineage and remained in 
use until the 1990s (Ljubić, 2024). Apart from 
the rectangular and semicircular lintels, the 
terrain survey revealed also triangular lintels, 
an arched doorway, and a relieving arch as 
well as relieving arch above a stone lintel, 
and combinations of wooden and stone ele-
ments (Table I). These details varied from 
one master builder to another and often dif-
fered between the interior and exterior faces 
of the walls, reflecting the craftsmanship of 
different masons and suggesting the coexis-
tence of several building traditions within the 
village.

The entrance door to the house was wooden, 
divided horizontally into two sections - an up-
per and a lower door. During hot days, only the 
upper door was opened, while the lower door 
remained closed to prevent animals from en-
tering the house (Karačić, M.P., 2023).

The roof structure was built with timber, 
while the covering on older houses was made 
of stone slabs measuring 3 to 4 cm thick 
(Bugarski, 1970: 152; Karačić, P., 2023). They 
were laid diagonally with an appropriate 
overlap to ensure watertightness as present-
ed in Stara seoska stambena arhitektura u 
Hercegovini (*** 1960). As stated by the four 
informants, it is known that the ancestral 
house of the Ćorić family in the hamlet of 
Žukovica was covered with stone slabs until 
1912, when they were replaced with roof tiles 
(Fig. 9a), making it the first such roof in the 
village (Ćorić, 2024). The research found that 
the most common roof covering used rye 
straw, which remained in use by all buildings 
in the hamlet of Nožnje until they were aban-
doned (Rajič, J., 2023). 

As a result, not a single roof has been pre-
served today. Later, in the twentieth century, 
roofs were covered with tiles, which light-
ened the roof structure and extended the life 
of the roof itself. Grooved tiles were more 
commonly used, while channel tiles were less 
frequent due to their more complex installa-
tion (*** 2016: 32). The published sources 
state that the tiles were connected with wire, 
but due to strong winds, they were subse-
quently covered with mortar along the gable 
and dovetail (Bugarski, 1970: 153), which 

was confirmed by the informants and the pre-
served material evidence on-site.

Staircases, when present, were typically ex-
ternal, while the internal ones were generally 
absent (Bugarski, 1970: 156). Due to its ter-
raced design, the hamlet of Nožnje features 
numerous stone steps built directly into the 
terrain. The residential terrace of Mirko 
Karačić’s estate is connected to the lower ter-
race by a series of steep, dry-stone steps that 
ascend through twelve heights (Karačić, 
M.P., 2023; Fig. 9b). They were also the only 
ones to reach such height. On the shorter fa-
çades of the family house on the same es-
tate, dry-stone steps provided access to the 
attic. A wooden staircase with an access ter-
race once stood at the Šaravanja family’s 
two-storey house in the hamlet of Zavijana 
(Rajič, S., 2023). However, to this day it has 
only been preserved in memory of people 
who lived there.

Water Provision Structures

Herzegovina is scarce in permanent water-
courses, and therefore water provision is an 
integral part of every homestead. Within the 
hamlet there are: cisterns, rock hollows (ka-
menice), and troughs that were used to col-
lect rainwater (Table II). First forms of cisterns 
were open stone cisterns, commonly referred 
to as “wells” in the region (bunar). Common 
to the entire area, they were recorded in the 
hamlets of Pod Jabuka and Žukovica (Karačić, 
M.B., 2024). Cisterns, vaulted structures 
known as čatrnje, built adjacent to the house 
featured a square or rectangular design. The 
floor and walls were made of stone, and the 
cistern space was vaulted with a stone vault 
built on wooden formwork. 

The cisterns interior surfaces were either 
plastered with mortar mixture of slaked lime 
and red soil (crvenica) or lined with clay to en-
sure water tightness (Bugarski, 1970: 169). 
The opening in the vault often measured 
50×50 centimetres and was surrounded by 
four thicker interlocked stone slabs (Karačić, 
P., 2023). The cistern was entered through 
this opening for cleaning and repairs. The wa-
ter used to fill the cistern was collected from 
the surrounding terrain and filtered. Examples 
of such cisterns are still preserved in the ham-
lets of Zavijana, Nožnje, Pod and Zagomilje. 
Since the inhabitants were not wealthy, they 
used natural resources in every segment. 
Thus, cisterns in the Nožnje area, if possible, 
were built between rocks where only two 
sides had to be walled off (Karačić, M.P., 
2023).

The informants confirmed as claimed by the 
literature that Kamenice were natural depres-

Fig. 9 a) The first house in the village covered 
with tiles - Žukovica; b) The longest flight of 
stairs in the village - Nožnje
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Table II Forms of water provision structures in Gornji Crnač

Cistern in Zavijana

Corner cistern (ćemerena čatrnja) Detail of joining stone slabs of the cistern opening
Kamenicas in Zavijana

Water Provision Structures in Nožnje

Cistern between rocks with two sides walled Stone trough

sions in the rocks used for collecting rainwa-
ter and that they were used both by shep-
herds and cattle during grazing (Bugarski, 
1970: 169). On the other hand, the troughs 
were carved stone basins set beside the cis-
tern. They were typically located in front of 
cisterns and houses, and they are more con-
centrated in the Nožnje area where a virtuous 
and well-known stone shaping master used 
to live. Later, when tin gutters were intro-
duced, water collection from the roofs of 
houses began. 

Cisterns started to be made of new materials, 
such as concrete found in the hamlets of Podi 
and Pod Greda. The cistern also served as a 
food storage space where meat could be pre-
served for a few days. It was lowered in a 
bucket on a rope into the cistern, to the zone 
just above the water where the temperature 
was lowest (Karačić, P., 2023).

Outbuildings

Outbuildings were: barns or stables, pigsties, 
threshing floor, chicken coops, etc. The farm 
complex was small and modest, only as much 
as was needed to meet the needs of a single 
family. The small buildings still fulfilled their 
function, because the climate was favourable 
and it was possible to stay outside and do the 
work almost all year round (Freudenreich, 
1962: 205). Farm buildings were often par-
tially buried in the ground of the sloping ter-
rain on which they were built. The processing 
of stone for walls was much simpler and 
rougher (broken stone). The attic was most 
often used to store hay for livestock, but it 
also served as a place to sleep for the lack of 
proper bedrooms. If the barn was partially 
buried, the attic could easily be filled with 
hay from the upper level, and the hay was 
later let through the openings in the ceiling 
(promet) into the lower level where the cattle 
were housed (Rajič, A., 2023). 

The same principles apply to seasonal hous-
ing barns. They were located near the hous-
es, or at the foot of the hill, most often on the 
southern slopes (Vego, 2000: 259-272; Rajič, 
S., 2023). In addition, a service building ajat 
was often added to the residential structure 
in a horizontal extension, which, according to 
the literature, initially served as a shelter for 
livestock (Bugarski, 1970: 165-166). 

However, local informants state that in their 
case the name and function of the same 
structure referred instead to the storage of 
goods. Within the hamlet of Nožnje and Podi, 
recesses were observed in the wall of the ajat 
adjoining the terrain. Inside these recesses, a 
hen would be placed to hatch chicks (Karačić, 

M.P., 2023). Chicken coops were rarely add-
ed to the residential building in the horizon-
tal direction, on a shorter façade (Ljubić, 
2024). More often, they were separated from 
the house and built using the dry-stone 
method and covered with straw. An example 
of a barn is still preserved on a family estate 
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in the hamlet of Jabuka next to the jančijak - 
a barn for lambs (Karačić, M.B., 2024). Within 
the complex of outbuildings there was also a 
circular area enclosed by a low dry-stone 
wall, used for threshing grain (guvno).

Discussion

The results of this research confirm that the 
traditional residential architecture of Gornji 
Crnač is characteristic of the western Herze-
govinian built heritage since it synthesizes 
material pragmatism and adaptability in ac-
cordance with the traditional way of life. The 
use of traditional building materials (stone 
and wood) as a design necessity that came 
directly from the surroundings, resulted in a 
recognisable architectural identity. Although 
simple in their construction, the buildings 
demonstrate a highly developed understand-
ing of structural logic and spatial economy.

Field surveys revealed that the village’s aban-
donment contributed to the physical conser-
vation of its architectural authenticity. The 
absence of modern interventions has kept 
spatial and material integrity intact, protect-
ing it from possible alterations, emphasising 
the importance of neglect as an unintentional 
mechanism of conservation. Oral accounts 
collected from the few remaining residents 
revealed unknown and valuable information 
raising the question of how to conserve the 
memory for reinterpretation of such ensem-
bles in contemporary practice.

Moreover, several recorded construction de-
tails (such as the double wall in Pod Greda, 
integrated hearth in Nožnje, kut in Pod, hatch-
ing recess in the wall in Podi and Nožnje, vari-
ous types of lintels, outdoor stairs, and other 
mentioned distinctive elements) expand the 
existing knowledge on Herzegovinian rural ar-

chitecture, and emphasise the creativity of lo-
cal construction. They also indicate the diver-
sity of local solutions within a seemingly uni-
form architectural typology, illustrating the 
nuances of vernacular architecture. The fact 
that these elements were not previously cov-
ered by the existing literature, emphasizes the 
importance of fieldwork as an essential com-
plement to archival research.

More broadly speaking, this study reveals 
the intertwined relationships between habi-
tation, topography, environmental cycles, 
material and social life as knowledge essen-
tial for preservation of both architectural and 
immaterial heritage of western Herzegovina.

Conclusion

The physical remains of the traditional archi-
tecture of Gornji Crnač reflect building tech-
nique and community that mastered con-
struction with few immediately available ma-
terials. Modest yet sophisticated structural 
efficiency and spatial economy was built on 
the decisions that considered function, mate-
rial processing, orientation, climate, and sea-
sonal activities, achieving functionality in 
alignment with natural constraints.

The available literature is enriched by archi-
tectural features documented in this study, 
stressing the importance of field work and 
oral tradition. The importance of recording 
the design and construction techniques of 
the past is further stressed by the almost 
complete abandonment and degradation of 
the settlements in western Herzegovina.

Recording the memory and knowledge about 
vernacular heritage can ensure the continuity 
of western Herzegovina’s architectural iden-
tity based on simplicity, functionality, mate-
rial logic, and adaptability.
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Fig. 1 Modern landmarks of Astana: a) Expo-2017, b) Baiterek, c) Palace of Peace and Reconciliation,  
d) National Museum of the Republic of Kazakhstan; e) Independence Square and the “Kazakh Ely” Monument
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Introduction

 In recent decades, global urbanization has 
taken on a rapid pace, accompanied by the 
integration of high technologies into urban 
society (Preston, 2023; Wang et al., 2021). 
This phenomenon not only sharpens the eco-
nomic and technological aspects of urban 
development but also affects the socio-cul-
tural foundations of society (Jacobs and Mal-
pas, 2019). In the context of such changes, 
cities exert significant influence on the lives 
of their inhabitants. However, despite the 
evident gains in technological progress (Mar-
tin, 2019), issues related to socio-cultural dy-
namics require more detailed investigation. 
Socio-cultural changes have a substantial 
impact on the values, identity, and lifestyle of 
urban communities.

Astana, the capital of the Republic of Kazakh-
stan, is undergoing a process of intensive de-
velopment and modernization, including ad-
vancements in high technology (Ghalib et al., 
2021). As a capital city, Astana has become a 
place where various cultures and ethnic 
groups converge. Numerous modern build-
ings and monuments, such as Baiterek, Expo-
2017, the Palace of Peace and Reconciliation, 
and the National Museum of the Republic of 
Kazakhstan (Fig. 1), have been constructed to 
emphasize the innovative character of the new 
capital (Abdrassilova and Danibekova, 2021).

At the same time, many residents of Astana 
still remember a time when urbanization did 

not yet touch the city. Considering their expe-
riences and knowledge, an important task is 
to investigate how technological transforma-
tions have affected the lives and interactions 
of citizens in the city, as well as to identify 
optimal strategies for combining high tech-
nologies with respect to cultural heritage 
(Manassova and Karipbaev, 2023).

Literature Review

Surrealism, a philosophical approach to 
studying the phenomenon of urbanization 
may have various starting points, but they all 
intersect in some way with the Philosophy of 
the City – a contemporary concept in social 
philosophy, based on the social dimension of 
urban life (Elsayed et al., 2023; Lehtinen, 
2020). This area of philosophy also deals 
with questions about the meaning and pur-
pose of the city, its influence on human iden-
tity, and the interaction between the individ-
ual and the urban environment (Jacobs and 
Malpas, 2019). Researchers (Enssle and Ka
bisch, 2020; Mumford, 2020) raised ques-
tions about the interplay between the city’s 
influence and the lifestyle of its inhabitants, 
the formation of a sense of belonging, social 
relationships and individuality. The philoso-
phy of urbanization also addresses issues of 
sustainable urban development (Hariram et 
al., 2023; Trovato, 2021). Zuziak (2020) em-
phasized the importance of the “meeting” of 
urban planning and philosophy, building a 
philosophical stance on the social and eco-
logical problems of the modern city, from 
epistemological, ontological, and axiological 
perspectives of new urban policies. The phi-
losophy of urbanization also encompasses 
questions of cultural identity in cities. Re-
searchers (Ragheb et al., 2022; Theodora, 
2020) are interested in how cities preserve 
their cultural heritage and how they adapt to 
and integrate new elements into their cultur-
al background.

The study of transformations in large urban 
centres brings together three distinct disci-
plines: urban sociology, cultural anthropolo-
gy, and ecological urbanism. Evaluation 
methods integrate measurable infrastructur-
al data with residents’ subjective assess-
ments (Mouratidis, 2021). The spatial distri-
bution of urban facilities directly affects so-
cial cohesion, as the degree of street 
connectivity determines the frequency of en-
counters among individuals from different 
social groups (Medeuov, 2021).

This interplay has resulted in a new concep-
tualization of urban space. The legacy of the 
Soviet past continues to shape urban devel-
opment, as administrative structures often 
persist even after formal political reforms 
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(Kinossian, 2022; Ranjan, 2023). In Kazakh-
stan, where more than 130 ethnic groups co-
exist and communicate in diverse languages, 
research methodologies must be sensitive to 
cultural heterogeneity. Moreover, urban de-
velopment faces tensions between state 
planning priorities and market-driven inter-
ests, producing a juxtaposition of grand bou-
levards with irregular, unregulated construc-
tion (Gerten et al., 2022).

Western theoretical frameworks require adap-
tation to local contexts. Soviet-era standard-
ized housing, centralized heating systems, 
and public services continue to influence resi-
dents’ everyday practices. Assessments of ur-
ban quality must also account for unequal ac-
cess to services among the elderly, low-in-
come populations, and individuals who do not 
speak the state language. Collectively, these 
factors signify a fundamental reorientation in 
approaches to urban research.

With the development of technologies and 
smart city concepts, researchers (Cugurullo, 
2021; Epting, 2021) also consider the ethical 
and philosophical aspects of technology in
tegration into the urban environment. The 
working-age population typically utilizes 
technology more actively and may assess its 
impact and the quality of the urban environ-
ment differently from less affluent segments 
of the population (Song et al., 2020). Socio-
cultural factors such as age, financial status, 
ethnic background, and the presence of lim-
ited capabilities may affect the assessment 
of urban environment quality (Chakraborty et 
al., 2020; Raiden and King, 2021). Therefore, 
the second research hypothesis suggests 
that significant differences exist in the per-
ception of urban environment quality among 
different socio-cultural groups in the context 
of Astana (H2). The study aims to identify the 
influence of technological transformations in 
the context of urbanization on the socio-cul-
tural dynamics of the high-tech capital, with a 
focus on the case of Astana.

The philosophical perspective links the prac-
tical evaluation of the urban environment 
with the theoretical analysis of cultural trans-
formation. The examination of individuals’ 
lived experiences reveals the realities that lie 
beyond statistical indicators, as perceptions 
of urban space are shaped by cultural back-
ground. This orientation has determined the 
choice of research methodology.

Methodology

•	 Research design - The study combined 
both qualitative and quantitative analysis 
(Fig. 2). Experts from six disciplines - urban 
planning, architecture, information technolo-

gy, sociology, economics, and ecology - pro-
vided assessments during in-depth inter-
views, with their professional perspectives 
being compared to the opinions of survey re-
spondents. City residents completed ques-
tionnaires using the PREQ scale, with a total 
of 250 participants. This two-tiered approach 
allows for a comparison between profession-
al judgments and the real-life perceptions of 
various sociocultural groups regarding the 
urban environment.

In the context of digital inclusivity, research-
ers have identified several population groups 
that are more likely to encounter challenges 
in accessing digital technologies and digital 
literacy: elderly individuals, economically 
disadvantaged populations, people with lim-
ited abilities, low-skilled workers, and ethnic 
minorities.

•	 Participants - The expert sample com-
prised (1) specialists in urban planning, (2) ar-
chitecture and design, (3) information technol-
ogy, (4) sociology, and (5) economics and 
business, ecology, and sustainable develop-
ment. Three individuals were invited for each 
domain. Experts were selected according to 
the following criteria: at least five years of pro-
fessional experience, completed projects or 
scholarly publications on Astana, and demon-
strated knowledge of local specificities. Re-
cruitment was carried out through referrals 
from colleagues affiliated with professional 
associations and universities. Ultimately, the 
sample comprised eleven practitioners and 
seven researchers. Thus, the expert sample 
consisted of 18 individuals, 10 males and 8 fe-
males. The average age of participants was 44 
years, with an average work experience of 16.9 
years. The demographic data of the partici-
pants are presented in Table I.

The local population sample consisted of two 
groups of participants, who, according to the 
researchers, may experience varying levels of 
access to digital technologies and digital lit-
eracy: the working-age population aged 25-
60 (Group A) (n = 126) and the elderly, eco-

Table I Demographic data of expert sample

Specialization Names Sex Age Years of 
experience

Urban 
Planning

Daneesh M 44 21

Diana F 38 12

Zara F 34 8

Architecture 
and Design

Anna F 45 7

Rustem M 39 14

Timur M 55 21

Information 
Technology

Amir M 37 11

Sania F 51 24

Taiyr M 66 41

Sociology Leyla F 58 16

Olga F 32 7

Mustafa M 44 19

Economics 
and Business

Alexander M 49 26

Gyuzel F 39 13

Daniyar M 35 14

Ecology and 
Sustainable 
Development

Vasily M 50 28

Zhanazar F 41 16

Timofey M 34 6

Fig. 2 Research design scheme



200    PROSTOR  2[70]  33[2025]  196-205  M. Manassova, B. Karipbayev, G. Seifullina, S. Aubakirova, O. Arinova, K. Bolyssova  Philosophy…� Scientific Paper

random selection of houses, neighbour-
hoods, and workplaces, but with consider-
ation for age and employment status. For 
Group B, the sample was based on data from 
social services, support centres, charitable 
organizations, and other institutions working 
with representatives of this category.

•	 The assessment scales - PREQ consists of 
11 scales, totalling 66 items. Each scale com-
prises items with both positive and negative 
formulations. Responses were provided on a 
scale ranging from 1 = strongly disagree to 7 
= strongly agree. The structure and reliability 
of the PREQ scales are presented in Table III.

•	 Data analysis - The first hypothesis (H1) 
was formulated: technologies contribute to 
the development of the city as a unified so-
cial space. To test this assumption, inter-
views with experts were conducted, and the 
responses were analysed using content anal-
ysis. This involved converting the interview 
recordings into text format, identifying cate-
gories for content analysis based on key 
themes (urban planning, architecture, infor-
mation technology, etc.), coding the inter-
view text, analysing patterns, and assessing 
the consistency of opinions among experts.

To test the hypothesis that there are signifi-
cant differences in the perception of urban 
environment quality among different socio-
cultural groups (H2), an independent t-test 
was used. Using the t-test, the survey results 
were compared between two groups: the 
working-age population aged 25-60 (Group 
A) and more vulnerable sociocultural groups, 
including the elderly, low-income popula-
tions, people with disabilities, low-skilled 
workers, and ethnic minorities (Group B).

The analysis was conducted in three stages, 
progressing from specific observations to 
broader conclusions. At the first stage, 247 
individual ideas were extracted from the in-
terview transcripts. At the second stage, 
these ideas were grouped into 31 categories 
through comparative analysis. At the third 
stage, eight overarching themes were identi-
fied concerning the relationship between 
technologies and social stratification.

This process led to a breakthrough in under-
standing the problem. The interview results 
were cross-validated with numerical data 
from the PREQ surveys to ensure the robust-
ness of the findings. The experts highlighted 
differences across population groups. Practi-
tioners pointed to challenges with digital 
technologies among individuals over the age 
of 60 (correlation with “Accessibility Organi-
zation,” d = −0.417), while sociologists em-
phasized the influence of economic stratifica-
tion on service utilization (correlation with 
“Commercial Services,” d = −0.515).

Table III Structure and reliability of PREQ scales

Scale Categories Number  
of Items

Cronbach’s 
Alpha

Architectural and Urban Planning Space Building Aesthetics 3 0.78

Building Density 3

Building Volume 3

Organization of Accessibility and Roads Internal Functionality 3 0.81

External Connections 3

Green Areas 4 0.75

Social Relational Features Security 3 0.86

Discretion 3

Sociability 3

Welfare Services School Services 3 0.81

Social Care Services 3

Recreational Services Sport Services 3 0.74

Social-Cultural Activities 3

Commercial Services 4 0.79

Transport Services 4 0.85

Pace of Life Relaxing Versus Distressing 3 0.76

Stimulating Versus Boring 3

Environmental Health 4 0.80

Upkeep Macroupkeep 4 0.82

Microupkeep 4

Table II Demographic data of the local 
population sample

  Group A Group B

  n n

Sex

 Male 59 60

 Female 67 64

Age

18-29 31 27

 30-44 43 29

 45-59 36 19

 Older than 60 16 49

Education Level

 Secondary 42 42

 Bachelor’s 59 63

 Master’s and above 25 19

nomically disadvantaged segments of the 
population, individuals with disabilities, low-
skilled workers, and representatives of eth-
nic minorities (Group B) (n = 124). The demo-
graphic data of the local population sample 
are presented in Table II.

In both groups, there is a balanced number of 
men and women. The average age of partici-
pants in Group B is 52.6 years, while that of 
Group A is 44.2 years. Group B includes a 
larger number of elderly individuals (aged 
over 60) compared to Group A.

•	 Procedure - Interviews with experts were 
conducted by researchers either in person or 
through video conferencing tools. Experts 
were invited through open sources or per-
sonal channels of communication of the re-
searchers. Participation of experts was vol-
untary. In order to maintain anonymity, the 
names of the experts were changed. The in-
terview for each category of specialist con-
cerned their vision of the impact of technolo-
gy on the development of the city in relation 
to their area of expertise.

Residents completed self-report question-
naires using the Perceived Residential Envi-
ronment Quality (PREQ) scales (Fornara et 
al., 2010). For Group A, a representative sam-
ple was drawn from various districts of the 
city, considering diversity in socio-economic 
and demographic parameters. This involved 
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•	 Ethical issues - All participants provided 
consent to participate. Anonymity was guar-
anteed to participants, and personal data 
were neither collected nor stored. Participa-
tion in the study was voluntary. The names of 
experts were changed, and no remuneration 
was provided.
•	 Limitations - The study has several limita-
tions that should be acknowledged. The sur-
vey included only 250 residents and 18 ex-
perts from a single city, which may restrict 
the generalizability of the findings to other 
urban contexts in Kazakhstan. While the sam-
ple size was sufficient to identify trends, a 
larger participant pool is required to draw de-
finitive conclusions. Although the experts 
represented diverse professional domains, 
perspectives from peripheral areas were un-
derrepresented.
In addition to the main findings, the study re-
vealed methodological challenges. Conducted 
at a single point in time, the research design 
does not allow for a precise determination of 
whether technologies directly caused the ob-
served social changes; longitudinal observa-
tion would be necessary to establish causality. 
Furthermore, the PREQ questionnaire cap-
tures individuals’ perceptions, which may di-
verge from actual conditions.
Future research should, therefore, pursue 
longitudinal studies with consistent partici-
pant groups, integrate sensor-based data to 
validate survey responses, and extend the 
analysis to other cities such as Almaty, Shym-
kent, and beyond.

Results

Technological transformations  
amid urbanization will contribute to 
the harmonious development of the city 
as a socio-cultural space (H1)

The responses of urban planning specialists 
to questions about changes in the urban en-
vironment, infrastructure, and overall city 
composition resulting from technological 
changes generally reflect positive develop-
ments associated with technological innova-
tions in Astana.

“Technological changes have led to the mod-
ernization of urban infrastructure. The imple-
mentation of efficient traffic light systems, the 
development of digital city maps, and digital 
schedules for public transportation have 
made the infrastructure more resilient and 
adaptive to the needs of citizens.” (Diana)

“The city has transformed, acquiring a mod-
ern appearance.” (Danesh)

Among the areas for improvement, all three 
experts unanimously recommend improving 

public transportation, accelerating the imple-
mentation of electronic tickets for public 
transport, and enhancing the safety of pedes-
trians and cyclists. Two out of three experts 
also emphasized the need to expand urban 
spaces for socializing and recreation:

“Innovative urban parks with modern art de-
sign for family leisure - that's exactly what, in 
my opinion, Astana lacks.” (Zara)

Experts in architecture and design, like urban 
planning specialists, also noted that the 
city's external appearance has only improved 
in recent years.

“Light installations, digital building facades, 
and the use of next-generation materials cre-
ate unique visual elements.” (Timur)

At the same time, each of the experts in archi-
tecture and design had their own recommen-
dations for improvement.

“I recommend paying attention to the use of 
‘smart’ materials in the city’s architecture, 
which is currently practiced very rarely as far 
as I know. Such materials can react to chang-
es in the environment, adapting to various 
conditions, such as severe frost or strong 
winds. This will not only increase the efficien-
cy of buildings but also create unique forms 
and textures that harmoniously blend with 
the technological spirit of Astana.” (Rustem)

“Old factories can be transformed into mod-
ern cultural centres, while preserving ele-
ments of industrial design.” (Timur)

Experts in the field of information technology 
spoke about the advantages of digital infra-
structure, smart technologies, and the opti-
mization of urban systems in the context of 
urban life in Astana and emphasized the im-
portance of involving the wider public in the 
process of digital transformation.

“The direction of development of digital in-
frastructure in Astana is chosen correctly, but 
further strengthening is necessary.” (Sania)

“It is important to conduct educational pro-
grams on the use of digital technologies, as 
well as actively engage with the community 
to gather feedback and suggestions.” (Amir)

Sociology specialists noted new opportuni-
ties for obtaining information, communica-
tion, and entertainment.

“First and foremost, I can mention modern me-
dia and social networks as new means of com-
munication and cultural exchange.” (Olga)

At the same time, the aspect of digital acces-
sibility and inclusivity was emphasized:

“There is a problem that elderly people can-
not actively use technologies, and this cre-
ates a certain social imbalance. It is neces-
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sary to assess how accessible technologies 
are for all layers of the population and what 
barriers exist for certain groups. This is im-
portant to ensure equal opportunities and 
prevent possible socio-cultural inequalities.” 
(Mustafa)

Economists and entrepreneurs focused on 
the economic efficiency of innovations and 
improvements in the functioning of the busi-
ness environment.

“I can note the improvement of production 
processes, logistics optimization, as well as 
the use of technologies for data analysis.” 
(Alexander)

“Simplified procedures for registration and 
licensing support for innovative projects 
through tax incentives - these are the main 
improvements that I have noticed.” (Daniyar)

Recommendations for improvement included 
funding for innovation (“Availability of addi-
tional investments and grants for startups”, 
Alexander) and strengthening the training 
and development system for personnel 
(“Support for educational programs in the 
field of innovation”, Gyuzel).

Ecologists and specialists in sustainable de-
velopment noted new opportunities for moni-
toring the environmental situation in the city 
and energy conservation.

“Sensors and remote sensing systems collect 
data on air, water, and soil quality; residents 
can access pollution data using their smart-
phones.” (Zhanazar)

“Solar panels, wind turbines, and other re-
newable energy sources contribute to the 
transition to clean energy.” (Timofey)

Among the proposals, there were innovative 
methods of waste management, the develop-
ment of electric transportation, and the pro-
motion of eco-technologies implementation 
in enterprises.

Among different socio-cultural 
groups, significant differences exist  
in the perception of urban environment 
quality (H2)

According to the results of statistical analysis 
(Table IV), regarding the Architectural and Ur-
ban Planning Space, Green Areas, Social Re-
lational Features scales, Recreational Servic-
es, Transport Services, Environmental Health 
the ratings between the two groups are simi-
lar, with statistically insignificant differences. 
Group A evaluates the Organization of Acces-
sibility and Roads, Welfare Services, Com-
mercial Services, Pace of Life and Upkeep 
higher than Group B, and the differences are 
statistically significant, with a medium effect 
size (d = -0.417), small effect size (d = -0.34), 
noticeable effect size (d = -0.515), strong ef-
fect size (d = -0.861) and the strongest effect 
size observed (d = 0.913) accordingly.

The comparison of expert interviews with 
survey statistics revealed consistent patterns 
(Table V). Concerns were raised regarding the 
exclusion of certain groups from digital life. 
The statistical analysis confirmed these con-
cerns: population groups differed significant-
ly in their assessments of the accessibility  
of urban services (d = −0.417, p < 0.05) and 
commercial services (d = −0.515, p < 0.05). 
Modernization also affects population groups 
unevenly, most notably reflected in the “Pace 
of Life” indicator (d = −0.861).

Discussion

Experts from different fields concur that tech-
nologies contribute to Astana’s develop-
ment. This finding supports the research hy-
pothesis (H1). At the same time, insights from 
the experiences of other countries were also 
identified. The results also indicated signifi-
cant differences in the perception of the ur-
ban environment between the working-age 
population and more vulnerable socio-cultur-
al groups. This reflects the concept of urban 
philosophy as a place where not only struc-
tures and technologies interact but also di-

Table IV Descriptive statistics and independent t-test results between Group A and Group B

Group A Group B*

 M SD M SD t p d 95% CI (Lower - Upper)

Architectural  
and Urban Planning Space

3.77 0.75 3.82 0.88  0.84  0.805 0.061 -0.187 - 0.309

Organization of Accessibility  
and Roads

3.11 0.78 2.77 0.85  5.96 0.033* -0.417 -0.668 - -0.166

Green Areas 3.19 0.82 3.23 0.75  0.79  0.712 0.051 -0.197 - 0.299

Social Relational Features 3.23 0.76 3.04 0.82  1.30  0.061 -0.228 -0.476 - 0.021

Welfare Services 3.25 0.78 3.01 0.62  3.07 0.045* -0.34 -0.59 - -0.091

Recreational Services 3.39 0.74 3.56 0.81  1.44  0.066 0.219 0.029 - 0.468

Commercial Services 3.52 0.66 3.12 0.88 6.17 0.028* -0.515 -0.767 - -0.263

Transport Services 3.20 0.74 3.05 0.78 1.38 0.09 -0.197 -0.446 - 0.051

Pace of Life 3.46 0.68 2.87 0.69 7.79 0.01* -0.861 -1.121 - -0.602

Environmental Health 3.31 0.77 3.28 0.73 1.06 0.707 -0.04 -0.288 - 0.208

Upkeep 3.21 0.54 3.77 0.68 8.96 0.001* 0.913 0.652 - 1.173

* p < .05

Table V Alignment between expert assessments and public perceptions

Expert Theme Corresponding PREQ Scale Difference between 
groups (Cohen’s d)

Digital Infrastructure (IT experts) Accessibility Organization -0.417*

Technological Inclusiveness (Sociologists) Commercial Services -0.515*

Pace of Modernization (Urban Planners) Pace of Life -0.861*

Ecological Innovations (Environmental Scientists) Environmental Health -0.040
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verse socio-cultural contexts (Jacobs and 
Malpas, 2019). The obtained results draw at-
tention to digital divides among different 
population groups. This aligns with urbanis-
tic philosophy, which asserts that the urban 
environment, its resources, and amenities 
should be accessible for use by all segments 
of society, regardless of their social status, 
age, physical abilities, and other characteris-
tics (Hariram et al., 2023; Trovato, 2021). The 
results indicating differences in the assess-
ment of parameters such as “Pace of Life” 
and “Upkeep” suggest that urbanization 
changes affect the perception of quality of 
life by different groups. This serves as a cau-
tionary note that urbanization is not uniform-
ly perceived by all population strata.

Research conducted in various countries re-
flects the diversity of the impact of techno-
logical changes and urbanization on socio-
cultural dynamics. In Singapore and Atlanta 
(USA), technologies are widely utilized to cre-
ate smart cities (Johnston, 2019). In Indian 
cities such as Bangalore and Hyderabad, the 
rapid development of technological innova-
tions, especially in the field of information 
technology, affects urban culture by facilitat-
ing communication and access to services 
(Subrahmanya, 2017). Nairobi (Kenya) dem-
onstrates how technological changes, such 
as mobile payments, impact economic and 
socio-cultural spheres, improve financial in-
clusion and alter lifestyles (Wong et al., 
2023). São Paulo in Brazil also undergoes 
technological transformations, influencing 
transportation, education, and interaction 
with urban infrastructure (da Silva et al., 
2020). Thus, in Kazakhstan and several other 
countries with different typologies of eco-
nomic development, technological changes 
are accompanied by various challenges and 
opportunities, and socio-cultural aspects are 
influenced by innovations depending on the 
context of economic development and cul-
tural characteristics.

The experience of digitalization in European 
cities offers valuable lessons for Astana, with 
many solutions that can be adapted to local 
conditions. European practices provide 
benchmarks for urban development. In Bar-
celona, for example, the Decidim platform 
enables citizen participation in urban gover-
nance, with 31,259 registered users. Howev-
er, the ambitious promises of authorities are 
not always realized in practice (Alizadeh et 
al., 2024). In Copenhagen, 98% of buildings 
are connected to district heating, a system 
that reuses waste heat and is managed 
through digital technologies. This model is 
particularly relevant for Astana, where tem-
peratures fluctuate between −40 °C in winter 
and +35 °C in summer (Maliszewska-Nienar-

towicz et al., 2024). In Vienna, 60% of resi-
dents live in municipal housing. The city con-
tinues to modernize technologies while 
maintaining affordable housing prices, suc-
cessfully combining social policy with inno-
vation (Felt and Sepehr, 2024). The European 
“New Bauhaus” program defines specific ur-
ban development goals, allocating 15% of the 
budget to green areas, converting 80% of 
abandoned industrial sites into usable spac-
es, and ensuring that all basic services are 
accessible within a 15-minute walk (Rosado-
García et al., 2021).

Astana, however, has its own particularities: 
sharp temperature fluctuations, a complex 
urban layout consisting of nearly 80,000 
plots, and a multiethnic population. Europe-
an experiences must therefore be carefully 
selected and adapted, as direct imitation is 
unlikely to succeed. The legacy of the Soviet 
period remains evident in large residential 
blocks and district heating, while administra-
tive systems have inherited Soviet operation-
al principles. These structural features con-
tinue to shape the implementation of new 
technologies in the city (Sandu, 2024).

Conclusions, Recommendations,  
and Prospects for Further Research

The study has certain limitations, namely a 
small sample size and a focus on a single city. 
Within these constraints, however, the find-
ings highlight the need for targeted support 
for the elderly population. This includes the 
provision of accessible sidewalks and resting 
benches, as well as improving the availability 
of public services for older citizens. Continu-
ing to develop digital infrastructure to en-
hance citizens’ quality of life, including mo-
bile applications and digital services, is rec-
ommended, as well as expanding the use of 
eco-technologies. The preliminary findings 
outline tasks for urban planners and archi-
tects. These conclusions remain tentative and 
require further validation. To ensure reliabili-
ty, a larger research sample is necessary. 
Comparative analysis with other cities - such 
as Almaty, Shymkent, and regional centres - 
will strengthen the evidence base. Incorporat-
ing diverse urban contexts will also allow for 
testing the universality of the identified pat-
terns. Future researchers can focus on con-
ducting additional statistical tests to identify 
more detailed differences in the perception of 
the urban environment among sociocultural 
groups. Expanding the study to other high-
tech capitals can provide a comparative anal-
ysis and more general conclusions about the 
impact of technological transformations on 
sociocultural dynamics in cities.

[Translated by International Publisher]
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Successful urban regeneration accentuates the major purpose of the 
built environment in achieving urban renewal, in particular preserving 
local identity and sense of place, promoting mixed-use communal 
living, and optimizing resources on a long-term plan. The city of Cairo, 
Egypt, has witnessed a significant urban growth, with new cities 
located in the urban fringe. However, it is questionable whether the 
neighbourhoods located in the new expansions are regenerative and 
sustainable as claimed. Evaluating new neighbourhoods’ performance 
helps in improving the built environment as enhancing their liveability 
and sustainability significantly contributes to better regenerative 
urban environments. This study tackles the issue of evaluating new 
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Egyptian neighbourhoods’ sustainability. An extensive analysis was 
carried out for three Neighbourhood Sustainability Assessment Tools 
(NSAT), LEED®ND, BREEAM Communities and CASBEE-UD, to address 
the most applicable one to the Egyptian context. The research showed 
that 1) the social dimension was poorly addressed together with 2) 
the difficulty of applying the tool in the Egyptian context, as it has dif-
ferent cultural and demographic characteristics. The research high-
lights the importance of addressing neighbourhood liveability in 
NSATs as well as the need for their adaptation to local context. This 
represents a solid foundation for future research and creating NSATs 
adapted to the Egyptian cultural context.
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Introduction

 Urban expansions have emerged as a re-
sult of specific human needs expressed by 
groups of people in a certain area, personal 
preferences, climatic changes, cultural back-
grounds, economic pursuits, political or reli-
gious factors, etc (Keleg, 2015: 15). A wide 
range of new urban expansions worldwide 
are being planned and developed on a mas-
sive scale, yet previous experiences from all 
over the world proved to be a failure for some 
of those new communities’ social structure 
(Azzam, 2017: 20). Therefore, there is a cru-
cial need to adopt a strong perception and 
dedication to designing socially successful as 
well as economically and environmentally 
sustainable cities (Woodcraft et al., 2011: 16)

It is thought that expansion has neglected 
some local values in several new communi-
ties and the promotion of environmental 
quality within others. The newly developed 
urban environment in Cairo, Egypt often lacks 
vital aspects of sustainability, and environ-
mental and humane qualities. The focus has 
been on economic development, leading to 
the creation of mass-produced housing envi-
ronments (Nasr et al., 2023: 1).

In general, many new communities might 
have failed in meeting some crucial needs 
and preferences of the residents. One of the 
most influential pillars for achieving any 
country’s urban sustainability is a socially 
sustainable neighbourhood, however, the 

term “neighbourhood social sustainability” 
is challenging and does not clearly exist in 
the social and sustainable urban develop-
ment literature (Azzam, 2017: 25). 

Limited studies have been conducted related 
to this topic in the Egyptian context. Conse-
quently, neighbourhood sustainability is not 
as well illustrated and understood as in west-
ern literature. Therefore, this paper aims to 
investigate the ability to assess the perfor-
mance of new expansions through detecting 
which of the existing tools are applicable for 
assessing the sustainability of the neigh-
bourhood in the Egyptian context, with a spe-
cial emphasis on social aspects and liveabili-
ty. This contribution represents an initial 
phase of a broader research endeavour. It 
aims to establish the foundational principles 
and articulate the relevance of the subject 
matter, thereby setting the stage for subse-
quent investigations. The paper also eluci-
dates the methodological approach that will 
guide the comprehensive research, leading 
to the development and adaptation of a 
neighbourhood sustainability assessment 
tool tailored to the Egyptian context.

Overview of the Research Context

The great city of Cairo’s built-up area consists 
of three main sectors. The major one is the 
city of “Cairo” located on the east bank of the 
Nile, extending from Shubra in the North to 
Helwan in the South, and Heliopolis and Nasr 
City in the northeast. The second sector is 
“Giza” governorate lying on the west bank of 
the Nile, and finally “Al-Qualiubya” governor-
ate located in the north of Cairo (Fahmi, Sut-
ton, 2008: 279). In the period between 1980s 
and early 2000s, Cairo experienced a surge in 
urban expansion and development driven by 
government-led initiatives to accommodate a 
growing population and stimulate economic 
growth such as the 1st district established  
in 1985 and Jasmine in 2000 according to 
(Ghonimi, 2022: 3) as shown in Table I. This 
period witnessed the creation of new urban 
communities on the city’s fringes, character-
ized by modern housing complexes, planned 
infrastructure, and amenities designed to at-
tract middle and upper-income residents 
(Fahmi, Sutton, 2008: 281). The aim of these 
developments was to improve housing short-
ages, upgrade living standards, and promote 
sustainable urbanization.

Despite the efforts to establish well-planned 
new communities, the low-income residents 
faced several issues concerning the affordabil-
ity, accessibility, and social integration. Con-
sequently, the informal settlements, known as 
“Ashwa’eyat” issue has not been solved and 
kept expanding, causing challenges to urban 
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planning and governance (Singerman, Amar, 
2009: 32). The way those settlements function 
often led to inadequate infrastructure, lack of 
basic services, and vulnerability to displace-
ment and social exclusion.

Cairo has witnessed neglect of old neigh-
bourhoods, characterised by rich cultural 
heritage and historical precedence in the 
past few decades, being favourably disposed 
to the construction of new urban expansions. 
This has resulted in profound consequences 
on the social cohesion, identity, and liveabil-
ity of the city. The establishment of new ur-
ban expansions on Cairo’s urban fringe 
shown in Fig. 1 has mainly favoured specific 
social groups, particularly middle and upper-
income class (Akl, 2022: 6). These new urban 
expansions, often known as gated communi-
ties, offer progressive amenities, well de-
signed infrastructure, and security services 
designed to fulfil the needs and preferences 
of high-class residents.

Neighbourhoods act as an important tool for 
the investigation and planning of municipal 
areas (Leby, Hashim, 2010: 69). They are the 
fundamental building units forming cities let-
ting planners experiment with approaches 
and development scenarios for improving 
their quality (Rohe, 2009: 210). The contem-
porary European discourse on sustainability, 
particularly within the European Union, in-
creasingly acknowledges the critical role of 
social sustainability and community develop-
ment. This trend is evidenced by the emer-
gence of initiatives such as the New Europe-
an Bauhaus and the 15-minute city concept, 
which, along with the theoretical and practi-
cal contributions of Jan Gehl (2010), advocate 
for the creation of sustainable and inclusive 
urban spaces. These frameworks prioritize 
the community as the central focus of urban 
design, aiming to cultivate environments that 
foster individual satisfaction, innovation, and 
creativity. Governments have usually divided 
the city into sectors to secure a fair distribu-
tion of resources and services. Over the past 
three decades, several studies have tackled 
the new urban expansions in Cairo, Egypt. 
The traditional neighbourhood’s spatial con-
figuration has undergone significant trans-
formations influenced by rapid urbanization, 
population growth, economic development, 
and changing social dynamics (Stewart et al., 
2004: 97). Although neighbourhood planning 
dates back to long time ago, urban planners 
and specialists in principle didn’t consider 
the evaluation of its performance and sus-
tainability until the beginning of the 21st Cen-
tury (Sharifi et al., 2021: 2).

All these factors imply the need for empower-
ing social sustainability components and 
liveability in planning and regenerating new 

Egyptian neighbourhoods, indicating a lack 
of complete and adapted assessment tools 
for the task.

Sustainable Urban Environments

Regenerative urban environments are en-
trusted to provide sustainable economic, en-
vironmental, and social aspects - the three 
main pillars of sustainability - for current and 
future generations; it depends on those envi-
ronments’ performance to ensure that com-
munity perform well. On the other hand, live-
ability and the quality of life is concerned 
with residents’ current satisfaction with the 
community they live in (Ghonimi, 2022: 3). 
This research prioritizes social sustainability, 
one of the three pillars, due to the existing 
overemphasis on economic and environmen-
tal aspects in urban development. Economic 
considerations dominate development prac-
tices, and current sustainability assessment 
tools largely address environmental con-
cerns. Consequently, social sustainability cri-
teria are often overlooked and represent the 
main motivation for this research.
The concept of sustainability and liveability 
emerged in the last half of the 20th century, 
and they are two important drivers for the 
early 21st century’s city planning vision even if 
the community or neighbourhood concept 
has been known as playing an important role 
in city formation. The three concepts have so 
much in common, overlapping each other, 
and several similarities could be found 
among their criteria. Although each concept 
has its special criteria and addresses some 
defined issues in a thoughtful manner, the 
way it is applied is similar to a specific extent 
(Zarin, Tarantash, 2011: 2).

Table I Classification of neighbourhood types in Cairo since the early 20th Century

Neighbourhood 
Type

Early Developed 
(Traditional) Early Planned New Planned Contemporary  

Private

Examples

Public spaces 
Morphology

Streets as public 
spaces

Urban space as 
fenced islands

Urban spaces as open 
islands

Urban spaces inside 
the superblocks

Date Early 20th Century Early and mid-20th 
century

1980-2000 2000-current

Developer Over agricultural land Government
Private Developers

Government Private Developers
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Neglecting the sustainability indicators in fa-
vor of assuring residents’ satisfaction and 
applying quality-of-life solely may be associ-
ated with negative impacts and consequently 
the community could fail in serving the resi-
dents properly, even if it is characterized by a 
high quality of life (Porio, 2015: 246). In this 
circumstance, achieving urban sustainability 
results in dissatisfaction as residents and 
practitioners ignore applying it. Moreover, 
increasing the quality-of-life prompts eco-
nomic and resource consumption, and social 
exclusion, leading to devalued sustainability 
(Nikoofam, Mobaraki, 2020: 863). Therefore, 
it is important to bridge the gap between the 
achievement of quality-of-life in urban envi-
ronments and assuring their sustainability 
socially, economically, and environmentally 

as explained in Fig. 2. In other words, address 
how communities apply sustainability as-
pects and simultaneously provide high quali-
ty-of-life and satisfaction for their residents.

The Concept of Liveability

Liveability could be described as a result of 
interaction between the community and the 
surrounding environment, while focusing on 
the residents’ evaluation of this environment 
(Shafer et al., 2000: 165; Leby, Hashim, 2010: 
71). It embodies dwelling’s elements, neigh-
bourhoods and municipal areas that provide 
security and safety, economic opportunities, 
health, accessibility, walkability and recre-
ation (Jarvis, Young, 2005). According to Leby 
and Hashim (2010: 72), liveability does not 
only appertain to residential units and urban 
qualities, but it is also concerned with the 
communities’ quality of life. According to Ka-
sim et al. (2020) liveability is addressed as a 
composite of interconnected social, econom-
ic, and ecological values that promote and 
enhance quality of life and sustainability. 
Also, it signifies the challenges to the life-
style of individuals and communities.

Neighbourhoods are places where people 
live, interact, and spend their time. Also, in-
habitants are more concerned with neigh-
bourhoods as what happens there affects 
their quality of life and, for some business 
owners it affects their financial standing. 
Therefore, stakeholders and urban planners 
have to consider neighbourhoods as an im-
portant physical and social unit for managing 
urban planning challenges (Parker et al., 
2023: 14).

Assessing an urban environment’s liveability 
at the neighbourhood scale is an optimal 
choice for two main reasons. First, it is small 
enough as an urban unit to pilot the imple-
mentation of innovative design and planning 
ideas, and large enough to transform system-
ic and integrated approaches to actual urban 
development in terms of interactions be-
tween the urban context and residents. Sec-
ond, neighbourhood is considered in terms of 
an optimal scale for promoting social interac-
tions between residents and assuring local 
stakeholders’ engagement in sustainability 
initiatives, accentuated in the New Urban 
Agenda and the SDGs (Sala Benites et al., 
2020: 8; Sharifi et al., 2021: 5).

Methods for Neighbourhoods’ 
Performance Evaluation

The main research concern is whether the 
newly established urban expansions in the 
Egyptian urban fringe accommodate the 

Fig. 2 The relation between the factors 
affecting the production of regenerative 
urban environments

Fig. 3 The proposed 
research 
methodology
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factors that build a socially sustainable neigh-
bourhood and to what extent those neigh-
bourhoods are considered liveable. Assess-
ing an urban community’s liveability mea-
sures the degree of challenges that could be 
present in residents’ daily life. A high liveabil-
ity ranking maintains positive health out-
comes and behaviours, and is also associat-
ed with improved mental health and elevated 
physical activity (Kasim et al., 2020: 2). Al-
though Egypt has developed The Green Pyra-
mid Rating System (GPRS), an Egyptian envi-
ronmental rating system for buildings, it 
evaluates environmental credentials of build-
ings but has no criteria for neighbourhoods 
(El-Hafeez et al., 2014: 153).
The research also focuses on how the living 
standards criteria are incorporated into exist-
ing NSATs and whether they are locally 
adapted, which raises the question of what 
are the prerequisites for designing locally 
adapted NSATs for Egypt.
After setting the research base through the 
Egyptian context and the basic concepts of so-
cial sustainability, meaning quality of life and 
assessment tools, the main research method 
consists of a comparative analysis of the exist-

ing NSATs in the field of quality of life criteria. 
Furthermore, by synthesizing all relevant re-
search elements, this paper proposes a meth-
odological process for the Egyptian context: 
adapting the quality of life criteria and design-
ing NSATs for the planning and regeneration 
of new Egyptian neighbourhoods.

Neighbourhood Sustainability 
Assessment Tools

The Neighbourhood Sustainability Assess-
ment tools (NSATs) are a classification of im-
pact evaluation tools aiming to enhance ur-
ban sustainability by stating a list of stan-
dards for assessing and declaring the sus- 
tainability of residential neighbourhoods 
(Aguiar Borges et al., 2020: 6). Fig. 3 explains 
the research attempt to identify the most 
widely used and verified assessment tools 
worldwide, also clarifying the common and 
missing aspects among them. It was found 
(Sharifi, Murayama, 2013: 75; Szibbo, 2016: 
4; Sharifi et al., 2021: 7) that the following 
three assessment tools were most widely 
used and referenced concerning the neigh-
bourhoods’ performance evaluation:

Fig. 4 LEED®ND checklist for neighbourhood 
sustainability assessment



212    PROSTOR  2[70]  33[2025]  206-219  N. Naguib, K. Careva, R. Lisac  Localizing Social Aspects and Liveability Criteria…� Scientific Paper

1)  LEED®ND - Leadership in Energy and Envi-
ronmental Design for Neighbourhood Develop-
ment (LEED®ND) rating system is the most fa-
miliar rating system in North America, devel-
oped by the US Green Building Council (USGBC) 
for assessing the sustainability of neighbour-
hoods (Szibbo, 2016: 4). Designed for neigh-
bourhood-scale projects that are near comple-
tion or were completed within the last three 
years. Therefore, it may help in creating better 
or alternative solutions within the construction 
phase. However, its main goals are commer-
cial, as it helps market and fund projects 
among prospective tenants, financiers, and 
public officials by affirming the intended sus-
tainability strategies. 33% of its criteria is re-
lated to the resources and environment theme.

2)  BREEAM Communities - Developed in 
2011 by BRE Global, with the aim of consider-

ing the sustainability principles at the early 
stages of the design process (Sharifi, Mu-
rayama, 2014: 245). BREEAM Communities is 
a certification assessment tool that can be 
applied to existing and newly established 
neighbourhoods. It is used to evaluate recent 
developments, existing and renovated proj-
ects in the social, economic, and environ-
mental aspects. Also, it enhances communi-
ties’ life cycles (Umdu et al., 2021: 209).The 
system was developed to offer measurement 
tools determining the outcomes of sustain-
ability using a numerical criterion. This tool 
works following three main steps. First, es-
tablishing the principles; then, determining 
the layout; and finally, designing the details. 
It is divided into six major categories (Gover-
nance; Social and economic wellbeing; Re-
sources and energy; Land use and ecology; 
Transport and movement; Innovation; Glob-

Fig. 5 Hierarchical diagram for the structure 
of BREEAM communities
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Fig. 6 A sample for the outcome of CASBEE-UD assessment tool

Fig. 7 Bridging liveability and sustainability with neighbourhood design

al, 2017: 2). The certification is obtained 
when a score of at least 30% is achieved. One 
of the main advantages of BREEAM is involv-
ing the stakeholders within the design pro-
cess in order to increase the benefit and de-
velopments in accordance with the economic 
and political change (Revellini, 2022: 950).
The main issue with BREEAM Communities is 
that it is not easy to use as its six major cate-
gories has many complicated subcategories 
which make it difficult to understand and ap-
ply easily. Aguiar Borges et al. (2020: 8) tried 
to illustrate the structure of BREEAM shown 
in Fig. 5.

3)  CASBEE-UD is a product of the collabora-
tion between Japan Green Building Council 
(JaGBC), and Japan Sustainable Building Con-
sortium (JSBC). It is a member of the CASBEE 
family, developed to evaluate the environ-
mental efficiency of projects accommodating 
numerous buildings and open public spaces. 
This tool mainly focuses on the outdoor envi-
ronment and the function of building clus-
ters. CASBEE-UD’s scope is just limited to 
specific large-scale projects and is mainly fo-
cused on the environmental aspects of sus-
tainability (Sharifi, Murayama, 2013: 79). The 
environmental quality criteria constitute 
three major themes “natural environment”, 
“service functions”, and “contribution to the 
local community”.

Correspondingly, “environmental impact on 
microclimates and buildings”, “social infra-
structure”, and “management of the local 
environment” are used in the evaluation of 
the environmental load. Scores are given 
based on the scoring criteria for each assess-
ment item. These criteria applied to assess-
ments are determined by taking into consid-
eration the level of technical and social stan-
dards at the time of assessment.

A five-level scoring system is used, and a 
score of level 3 indicates an “average”. How-
ever, those sub-criteria represent the Japa-
nese context and are used as the reference 
level for assessment. Credits are awarded 
based on the performance above or below 
the ranking of this subcriteria which makes it 
more specific to the Japanese environment 
(Sharifi, Murayama, 2014: 246).

Discussion

The past two decades, a wide range of litera-
ture has been published on various topics 
related to NSATs. This is helpful in reviewing 
the existing knowledge on them and under-
standing precisely their aspects of success 
and failure. However, so far there is no pub-
lished article that approves the 100% success 
of any of those NSAT’s. This success means 
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Fig. 8 The sustainability, liveability  
and neighbourhood common criteria

Fig. 9 Liveability dimensions defined  
in several studies

any actions, achievements, and positive out-
comes that contribute to informing decision 
making and guiding transition towards sus-
tainable neighbourhood development. The 
previously mentioned examples indicate that 
there is a wide range of assessment tools 
focusing on the urban, regional, and single 
building levels. According to (Choguill, 2008: 
44) “no single city can contribute to overall 
sustainability if its own component parts are 
found not to be sustainable”. However, those 
tools focus mainly on the environmental  
and economic sustainability factors, paying 
less attention to social sustainability, which 
is a key factor in achieving liveability as 
shown in Fig. 7.

Although LEED®ND and BREEAM Communi-
ties were designed specifically for the neigh-
bourhood scale, they missed some social fac-
tors. Those factors were addressed and fil-
tered according to a common liveability 
criteria developed by (Zarin, Tarantash, 2011: 
5) to evaluate to which extent each tool ad-
dresses the social factor.

According to the criteria illustrated in Figs. 8 
and 9, two liveability factors lists shown in 
Tables II and III were deducted and used to 
question the availability of factors or attri-
butes that address the social liveability as-
pects in an attempt to cover all the possible 
aspects that affect the achievement of neigh-
bourhoods liveability with a specific focus  
on the social dimension. Moreover, other 
aspects in common with sustainability and 
neighbourhoods’ design in each of the 
NSAT’s previously explained

Table II explains the missing liveability relat-
ed aspects in each assessment tool accord-
ing to the liveability common criteria adapted 
from Zarin and Tarantash (2011: 6). It is obvi-
ous that the three tools do not address the 
physical identity or sense of place aspects, in 
addition to the availability of local shops and 
the population density. Although BREEAM 
communities and LEED®ND are most widely 
used, both of them neglected the social 
diversity parameter. Moreover, LEED®ND 
missed the preservation of natural environ-
ments, while it is the tool most concerned 
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Table II The common criteria for a liveable/sustainable neighbourhood used  
for filtering the NSATs

Liveability Common Criteria LEED® ND BREEAM Communities CASBEE-UD

Li
ve

ab
ilt

y

Public / Personal Safety  √ √√
Attractive /Aesthetically Appealing √   
Physical Identity / Sense of Place    
Flexible Public Realm √ √  
Socially Diverse   √

Li
ve

ab
ilt

y 
+ 

Su
st

ai
na

bi
lit

y Job Opportunities √√ √ √√

Preservation of Natural Environments  √  

Universal Accessibility  √  

Li
ve

ab
ilt

y 
+ 

ne
ig

hb
ou

rh
oo

d

Local Shops    

Public Facilities & Special Amenities  √ √

Liveability Common Criteria    

Li
ve

ab
ilt

y 
+ 

Ss
ta

in
ab

ili
ty

 +
 

ne
ig

hb
ou

rh
oo

d

Walkable Streets √√   
Well Connected Streets & Networks √√ √  
Citizen Participation & Involvement √   
Recreation & Open Space Opportunities √√ √  
Socially Diverse    
Housing Choice & Affordable Housing √ √ √
Mixed / Integrated Landuse √   
High Density    

Table III The liveability dimensions and indicators used in filtering the NSATs

Liveability Dimensions and Indicators LEED® ND BREEAM Communities CASBEE-UD

So
ci

al
  

Di
m

en
si

on
(s

oc
ia

l  
re

la
tio

ns
) Behaviour of Neighbours (Nuisance)    

Community Life and Social Contact √   

Sense of Place    

Ph
ys

ic
al

  
Di

m
en

si
on

(r
es

id
en

tia
l 

en
vi

ro
nm

en
t) Environment Quality √ √ √

Open Spaces √ √ √

Maintenance of Built Environment    

Fu
nc

tio
na

l  
Di

m
en

si
on

(f
ac

ili
tie

s 
 

an
d 

se
rv

ic
es

) Availability and Proximity of Amenities √ √ √

Accessibility  √  

Employment Opportunities √ √ √

Sa
fe

ty
  

Di
m

en
si

on
(c

rim
e 

an
d 

 
se

ns
e 

of
 s

af
et

y) Number of Crime    

Number of Accidents    

Feeling of Safety  √ √

with environmental matters (Szibbo, 2016: 
5). CASBEE-UD and BREEAM communities did 
not take citizen participation and integrated 
land use into account, which is a critically im-
portant aspect of liveability.

Table III shows another criterion adapted 
from Leby and Hashim (2010: 74), in which 
there are some common indicators with the 
previously illustrated Table II. However, more 
attention is paid to other three important fac-
tors that the three assessment tools failed to 
address. First, the crime and accidents safety, 
which is crucial for the inhabitants to feel safe 
in a neighbourhood, consequently increasing 
the sense of belonging. The other aspect is 
the behaviour of the neighbours and their in-
teraction, which shapes the way how a neigh-
bourhood functions and results in better so-
cial cohesion. Finally, it was surprising that 
the three tools do not directly mention the 
maintenance of the buildings and public 
realm which will affect the concept of sustain-
able urban environments provision.

The absence of neighbourhood rating tools in 
the Egyptian context is a significant gap in 
the country’s urban development and sus-
tainability efforts as there is currently no 
comprehensive neighbourhood rating tool 
specifically focused on urban form and sus-
tainability assessment in Egypt. Also, provid-
ing a socially sustainable environment is in-
evitable. Even though the old, historical dis-
tricts might not fulfil the economic and 
environmental sustainability criteria, social 
cohesion and sense of belonging is evident in 
Egyptian communities. Therefore, investigat-
ing the existence of any factors related to this 
matter in the new urban expansions helps in 
preserving one of the major factors that pro-
vide the essence of the Egyptian communi-
ties’ liveability.

Table IV illustrates the total number of proj-
ects assessed by each tool, the certified ones 
and the locations of most of them. Also, it 
was necessary to investigate the number of 
projects from the Arab countries. It was found 
that projects from 3 countries were evaluated 
through LEED®ND and none was certified. As 
for BREEAM communities, 5 projects were 
evaluated, 3 of them got certified, one from 
Oman and 2 from UAE.

The origin of the majority of projects’ loca-
tions shows that each tool functions much 
better in the country in which it was devel-
oped. According to the list published by the 
US Green Building Council, the developer of 
LEED®ND, almost 50% of the evaluated proj-
ects are located in the USA, while nearly 20% 
are from Canada which also lies in North 
America. The majority of BREEAM communi-
ties is in the UK, in addition to a few from 

Sweden and Spain. Finally, CASBEE-UD which 
was only used in Japan, shows that the third 
level of its assessment follows a specific cri-
terion created for the Japanese context which 
won’t be suitable for other contexts globally 
(Cappai et al., 2018: 7).
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Fig. 10 The core 
liveability 
dimensions

Table IV The statistics and locations of the evaluated and certified projects by  
the three NSAT’s

NSAT’S LEED® ND BREEAM Communities CASBEE-UD

St
at

is
tic

s

Origin USA UK Japan
Total Number of Evaluated Projects 282 132 8
Certified Projects 31 67 8
Projects Location (Majority) USA UK, Sweden, Spain Japan
Certified Projects Location (Majority) USA UK Japan
Projects in Arab Countries 3 (2 Qatar, 1 Lebanon) 5 (3 UAE, 2 Oman) 0
Certified Projects in Arab Countries 0 3 (2 UAE, 1 Oman) 0

It is important to emphasize that the social 
parameter of liveability can hardly be suc-
cessfully prescribed on a global level, be-
cause liveability represents precisely the 
beauty of diversity that human communities 
possess in various parts of the world. There-
fore, aspects of liveability, so far neglected, 
should be included in NSATs as necessarily 
inclusive but separately defined, depending 
on the context of the community that is eval-
uated by them.

The study conducted was based on testing 
the applicability and performance of selected 
NSATs in the Egyptian context, the testing 
strategy used a comparative method ap-
proach, which verified the missing aspects us-
ing a qualitative comparative analysis. Based 
on the reviewed literature and the qualitative 
analysis shown in Tables II and III, the most 
important missing social sustainability as-
pects are social interactions and relations be-
tween residents, social integration and secu-

rity, and safety. Accordingly, their absence 
affects the liveability of neighbourhoods.

Liveability Assessment Framework

This research proposes a framework for as-
sessing the liveability of a newly developed 
neighbourhood within an Egyptian gated 
community, utilizing sustainability assess-
ment tools adapted to the specific local ur-
ban context. The framework evaluates key 
dimensions encompassing environmental, 
social, economic, and governance factors. It 
is structured into three primary components: 
Fig. 10 illustrates the core liveability dimen-
sions, Figs. 11 and 13 present the adaptation 
of the Neighbourhood Sustainability Assess-
ment Tool (NSAT), and Fig. 12 outlines the 
implementation and monitoring strategy. To 
ensure a comprehensive evaluation, interna-
tional and regional sustainability rating sys-
tems can be adapted to the Egyptian context 
as follows in Figs. 11 and 13.

A robust strategy is crucial for the successful 
implementation and continuous monitoring 
of the liveability framework.

Incorporating human needs and cultural iden-
tity preservation into the liveability assess-
ment framework enables the newly developed 
communities in the Egyptian context to fulfil 
residents’ material requirements while also 
supporting their cultural and social well-being. 
This comprehensive approach aligns with sus-
tainable urban development principles, pro-
moting a dynamic and inclusive community.
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Percentage of renewable energy usage,  
air and water quality indices, green space per capitalEnvironmental

Key IndicatorsCategory

Walkability scores, access to essential services,  
safety indices, housing affordability ratiosSocial

Employment rates, business growth statistics, 
infrastructure investment levelsExonomic

Citizen participation rates, transparency measures,  
policy implementation effectivenessGovernance

Number of cultural events, preservation status of heritage 
sites, community satisfaction with cultural representationCultural

Fig. 11 Methodology for applying NSATs social 
and cultural adaptations in the Egyptian 
context

Fig. 12 The proposed 
implementation  
and monitoring 
strategy

Conclusion

The presented research was initiated by the 
need to assess the sustainability of commu-
nities in Egyptian neighbourhoods located in 
new urban extensions. For this reason, an 
analysis of three leading neighbourhood 
sustainability assessment tools, LEED®ND, 
BREEAM Communities and CASBEE-UD, was 
conducted to analyse their applicability to 
the Egyptian context. These tools could help 
identify the missing aspects in the existing 
communities that can make them more sus-
tainable. In addition, they could also provide 
a better understanding of the critical attri-
butes to be considered in the future develop-
ment from the early stages of design and ur-
ban planning. A detailed analysis of the three 
assessment tools mentioned, however, re-
vealed their shortcomings as well as their dif-
ficult applicability in contexts other than 
those in which they were created.

In the initial part of this research, liveability in 
the neighbourhood has been presented as 
necessary to ensure the development and 
prosperity of the city as it reflects the real 
daily experience of the residents. The analy-
sis of assessment tools sought to assess and 
value the issue of liveability in currently es-
tablished urban districts by identifying attri-
butes that should be key to designing a 
healthy and pleasant living environment. 
What was surprising was the lack of several 
key aspects of liveability in all three assess-
ment tools. It must be emphasized that some 
aspects of social sustainability were present 
in some of the tools, but certainly not system-
atically or completely. In other words, all the 
three NSATs failed to meet all aspects of live-
ability as well as sustainability.

Based on the statistics of the application 
sites of the tool, it was found that most 
neighbourhood sustainability assessments 

were developed and applied in Western 
countries and cultures. Essentially, it is ques-
tionable whether these tools could be sus-
tainably applied globally to assess residen-
tial neighbourhood quality in a diverse physi-
cal and cultural environment such as the city 
of Cairo, Egypt. Therefore, the insights ob-
tained from this research also refer to the 
need to adapt a certain NSAT to the local con-
text in which it is planned to be applied, in 
this case, the Egyptian. 

The essential part of this adaptation is inves-
tigating people’s perceptions about the built 
environment they inhabit, especially what 
makes their neighbourhoods liveable in their 
point of view. Most studies focused only on 
their satisfaction with their living environ-
ment and rarely on the exact important as-
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Fig. 1 Workers’ Resort Orce Nikolov at Lake Ohrid, views from the 1950s:  
a) lake view; b) entrance view from the hill.
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Introduction

 This paper focuses on Egon Steinmann’s 
brief employment at ‘Probiro za Makedonija’ 
in Skopje in 1946. This position was part of a 
Yugoslav-wide exchange and solidarity pro-
gram aimed at post-war reconstruction. The 
Macedonian intermezzo represents the archi-
tect’s intermediate phase, during which he 
designed significant buildings in Ohrid and 
Skopje. In Ohrid, Steinmann designed the 
Workers’ Resort Orce Nikolov, and in Skopje, 
the Ministry of Internal Affairs building.1 The 
1963 earthquake destroyed the building in 
Skopje, and the tourist resort at Lake Ohrid 
remains intact despite the passage of time 
and decades of disuse.

The challenges he faced during the first de-
cade after World War II have not been ade-
quately explored. A full decade has passed 
since Egon Steinmann’s last architectural 
publication (Muraj, 2015), and only published 
research serves as a permanent record of 
findings, ensuring that knowledge is dissemi-
nated and shared. This paper aims to com-
plement the architect’s biography within the 
context of 20th-century Croatian architecture 
and to promote Croatian architects working 
outside Croatia.

Egon Steinmann2 was a former student at the 
Architectural Department of the High Royal 
Technical School in Zagreb, where he studied 
from 1920 to 1924. The frequent political 
changes and state transitions in the region 

reflected the institutional transformations 
and had a direct impact on Steinmann’s pro-
fessional path (Table I).

He began his career in 1925 as an architec-
tural intern at the Ministry of Construction in 
the Construction Directorate in Zagreb. In 
1930, he joined the Technical Department of 
the Sava Banovina, which operated until 
1939. That year, he was transferred to the De-
partment for Technical Works of the Banovina 
of Croatia. In 1941, he moved to the Depart-
ment for Public Works at the Ministry of Trans-
port and Public Works. Before World War II, 
Steinmann successfully designed public and 
educational buildings in Zagreb. Notable proj-
ects from the 1930s and 1940s include the In-
stitute of Physics on Marulić Square (1927-
1929), the Orthopedic Clinic on Šalata, a 
school in Križanićeva Street (1930), the ‘Soko-
lana’ gymnasium in Kačićeva Street (1933), a 
school in Kušlanova Street (1934), and Post 
Office II in Branimirova Street (1939).

After World War II, Steinmann contributed to 
the reconstruction of Macedonia. In Septem-
ber 1946, he was temporarily assigned to 
‘Probiro za Makedonija’, a Design Institute 
under the Ministry of Construction of the Peo-
ple’s Republic of Macedonia located in Sko-

1	 PA.s; PA.t.
2	 Steinmann, Egon (14/12/1901, Karlovac - 20/2/ 
1966, Zagreb). 
3	 PA.s.
4	 Steinmann designed several large industrial fa-
cilities, including: The Oil and transport equipment 
factory in Sesvetski Kraljevac (1948), the incinerator 
and wagon halls ‘Đuro Đaković’ in Slavonski Brod 
(1949-1950), the Glass factory in Straža (1954), the Oil 
factory in Slovenska Bistrica (1960), the Brewery in 
Otočac (1961), the Oil factory Zagreb (1963), the bis-
cuits and wafers factory ‘J. Kraš’ in Zagreb (1961-1965), 
etc. (Muraj, 2004). 
5	 Unfortunately, the original architectural drawings 
have not been found. Only a few photographs and cor-
respondence have been preserved in the family ar-
chive (PA). 
6	 Archival research was conducted on two occa-
sions in 2024: in September in the Skopje Department 
and in November in the Ohrid Department.
7	 For the Ministry of Internal Affairs building in Sko-
pje, only two drafts for the sewage systems, designed 
by ‘Projektanski biro za Makedonija’, are available in 
the archive, dated 1948 (DARSM-S).
8	 For the Workers’ Resort Orce Nikolov in Ohrid, the 
archive lacks any architectural documentation. Docu-
mentation for the water supply, sewage system, and 
electrical installations for the adaptation of the Resort 
Orce Nikolov, dated 1964, is available (DARSM-O).
9	 The building designed by architects Antolić and 
Steinmann is presented with a photograph and a floor 
plan (Tokarev, 2006). 
10	 Štejman (Kočevski, 2018).
11	 The architect’s name is not mentioned.
12	 The motivation for this paper is to supplement ar-
chitectural data, that Steinmann designed the Work-
ers’ Resort at Lake Ohrid in 1946 (PA.s-t).
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pje. He worked at a state-owned bureau for a 
period of two and a half months.3 After re-
turning from Skopje to Zagreb, he began 
working at the National Design Institute in 
1947 and then at the Architectural Design In-
stitute in 1949. From 1951 to 1965, he was 
employed at the Architectural Design Insti-
tute for Industry PLAN, where he specialized 
in the design and construction of industrial 
buildings. He held this position until he re-
tired in 1965.4

Research Methods and Sources

Historical research methods, including docu-
ment analysis, archival research, and litera-
ture reviews, were employed to investigate 
the past. The research primarily concentrated 
on gathering data materials from family 
members’ private archives. Document analy-
sis involved examining and interpreting let-
ters, photographs, legal records, and govern-
ment reports to extract relevant information.5 
On-site visits to Skopje and Ohrid were con-
ducted in 2014 and 2024. Archival research 
entailed examining documents from the 
State Archives of the Republic of North Mace-
donia.6 The Skopje Department contains min-
imal records7, because the old archive build-
ing was destroyed in the 1963 earthquake, 
and the original documents were lost. The 
Ohrid Department contains no original mate-
rials. The available documentation comes 
from a later adaptation project.8 The limited 
archival material of original architectural doc-
umentation for buildings represented an ob-
stacle. The lack of institutional evidence re-
garding Steinmann’s work in Macedonia 
highlights the role of private archives (corre-
spondence material) that compensate for 
gaps in the national archives.

The literature review explored the Macedo-
nian architecture in English following World 
War II (Tomovski, Volinjec, and Popovski, 
1974; Kulic, 2009; Kulić, Mrduljaš, and Thal-
er, 2012), specifically, the architecture de-
signed by Croatian architects (Tokarev, 2006: 
81). Publications are limited in scope to indi-
vidual projects of the pre-war period (Mic
kovski and Djokić, 2015), architects (Mahečić, 
1999; Mikić, 2002; Ivanković and Obad Šći
taroci, 2011; Bjažić Klarin, 2020), specific 
styles (Grchev and Grcheva, 2019), broader 
themes of Skopje architecture (Elezi and Sa-
liu, 2014; Marina, and Pencic, (n.d.)) and for-
mer Yugoslav architecture (Kulić, 2009; Kulić 
and Stierli, 2018).

The literature search focused on gathering 
relevant information about the buildings de-
signed by Steinmann in Skopje and Ohrid. 
The Ministry of Internal Affairs building in 
Skopje is included in an overview of Croatian 

architects’ works in Macedonia by Tokarev.9 
The building later housed many faculties, so 
its photograph is included in the celebratory 
publications of individual faculties (Gjorgos-
ki, 2016: 12). The 1963 Skopje earthquake 
generated numerous publications and press 
articles that mention the damage to the Uni-
versity building, but they often state the 
wrong architect’s name10 or fail to mention 
the architect’s name at all (Šćekić, 1963: 15; 
Petrovski, 2004; Gelevski, 2014: 79). The 
Workers’ Resort in Ohrid is promoted as a 
tourist facility (*** 1965), a new resort 
(Antolić, 1949), and even criticized for its size 
(*** 1955)11 in professional publications in 
the 1950s and 1960s. The recent book ‘Re-
vealing the Forgotten Tourism’ (Lekovska, 
2023) catalogs the Workers’ Resort as one of 
the summer tourist-purpose buildings at 
Lake Ohrid in the 1950s. Possibly, due to a 
lack of records and the passage of time, the 
architect’s name is unknown.12

Contextual Framework

The end of World War II in May 1945 led to 
significant changes in Europe. A new order 
was established, and the Yugoslav Federation 
was formed. The post-war rebuilding of this 
new country was a complex process that oc-
curred in several stages. The primary goal 
was to restore the war-torn nation and create 
a new social and political framework. In the 
first phase (1945-1948), the focus was on the 
most basic needs (food, accommodation, 
and key infrastructure). The period was 
marked by elementary reconstruction, basic 
infrastructure construction, and an initial in-
dustrialization. The widespread destruction 
created an urgent need for architects and 
builders to reconstruct and redesign cities, 

Table I Overview of Steinmann’s employment

Year Institution/Company Department Place State

1925-1929 Ministry of Construction Construction 
Directorate 

Zagreb Kingdom of Serbs, 
Croats, and Slovenes

1929-1939 Ministry of Construction
Royal Ban Administration of the Sava 
Banovina

Technical Department Zagreb Kingdom of Yugoslavia

1939 Ministry of Construction Department for 
Technical Works 

Zagreb Banovina of Croatia

1941-1945 Ministry of Transport and Public Works Department for Public 
Works 

Zagreb Independent State  
of Croatia

1946 Ministry of Construction Design Institute 
‘Probiro za Makedonija’

Skopje People’s Republic  
of Macedonia

1947 Ministry of Construction National Design 
Institute 

Zagreb People’s Republic  
of Croatia

1949 Ministry of Construction Architectural Design 
Institute 

Zagreb People’s Republic  
of Croatia

1951-1965 Architectural Design Institute  
for Industry PLAN

Zagreb People’s Republic  
of Croatia
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towns, and buildings in ruins. In the construc-
tion sector, housing projects were the first to 
be developed, followed by schools, kinder-
gartens, and cultural centers (*** 1952; V.B., 
1953). Efforts were made, wherever possible, 
to transition to standardized and prefabri-
cated buildings that could be assembled 
quickly off-site (schools, housing, hospitals, 
etc.) However, to establish the new social 
system, the construction of representative 
buildings also began, drawing on the experi-
ences of interwar modernism.13

In essence, the post-war period was a time of 
significant transition for architects. Many ar-
chitects adapted their practices under the 
socialist regime. The shortage of qualified 
professionals in urban planning and architec-
ture was addressed by promoting collabora-
tion among specialists, organizing them into 
teams, adhering to established standards, 
and reducing individual planning efforts. Pri-
vate offices were nationalized, and the pro-
fession was reorganized into state-owned 
architectural and urban planning offices at 
various administrative levels, ranging from 
federal to local city levels. It was the period of 
centrally organized professional services, in 
which architects were assigned posts accord-
ing to bureaucratic command.14 The state 
structure at that time gave special signifi-
cance to state design institutes, which were 
attached to the federal and six republican 
ministries of construction and gathered expe-
rienced architects (Kulic, 2009: 32-33).

Croatian architects in the People’s 
Republic of Macedonia

The industrialization and urbanization of 
post-war Macedonia required the involve-
ment of external associates, particularly ar-
chitects.15 There was uneven development 
among the six former republics, with Slove-
nia, Croatia, and Serbia being the developed 
republics, while Bosnia and Herzegovina, 
Montenegro, and Macedonia were underde-
veloped. For example, Croatia had 320 archi-
tects and engineers (Kulic, 2009: 33-34), and 
Macedonia had only four architects (Tomoški, 
Čakelja, Artemušin, and Čipan; Čipan, 1974: 
22). The formal education in engineering in-
cluding architecture became possible in Sko-
pje only in 1949 when the Technical Faculty 
comprising the Departments of Civil Engi-
neering and Architecture was founded and 
became part of the University of Skopje (now 
the Saints Cyril and Methodius University in 
Skopje).16 Lacking formally educated archi-
tects, Macedonian cities were modernized 
under the leadership of architects from Bel-
grade and Zagreb (Antolić, 1949a: 19; Cvit
ković and Kline, 2017: 41). Some worked from 

their home republic, while others were sent 
to Macedonia for short or extended periods. 
They had various roles, contributing to the 
renovation and construction of all structures 
(Mrduljaš and Bjažić Klarin, 2014: 165-166). 
They worked as urban planners (architects 
Vladimir Antolić, Antun Urlich, Branko Vasilje
vić), as designers (architects Selimir Dumen
džić, Ivo Geršić, Slavko Löwy, Dragica Perak, 
Egon Steinmann, Ivan Vitić), and professors 
at the Skopje Technical faculty (architects 
Gjuro Ancel and Valdemar Balley, engineer 
Juraj Erega) (V.B., 1953; Čipan, 1974: 22).

Central figures in the Macedonian context 
were prominent architects Anton Ulrich and 
Vladimir Antolić, who made significant contri-
butions to shaping Macedonia’s built environ-
ment. Anton Urlich17 designed the resort in 
Oteševo, located on Lake Prespa, in collabo-
ration with Dragica Perak in 1948. It marked 
the beginning of the development of tourist 
activities on Macedonia’s lakeshores.18 In 
1949, Ulrich relocated to Skopje, where he 
taught at the newly established Department 
of Architecture at the Technical Faculty until 

13	 Numerous European countries undertook exten-
sive reconstruction and modernization projects, 
which, particularly in the context of devastated cities, 
often led to a shift toward modernist architectural de-
velopment and urban planning.
14	 The posts in other republics would not have been 
possible without the organization at the state institu-
tional level. The Federal People’s Republic of Yugosla-
via (FPRY) was officially established in 1945. The Minis-
try of Construction, based in Zagreb, was responsible 
for overseeing all institutions involved in construction 
work and operated under the Government of the Peo-
ple’s Republic of Croatia. The higher level was the Gov-
ernment of the FPRY, along with the Ministry of Con-
struction of the FPRY, located in Belgrade.
15	 Macedonia’s interwar architecture featured early 
modernism, shaped mainly by architects from Bel-
grade, Zagreb, and Ljubljana. An interwar modernity 
gradually emerged in Skopje, introducing a synthesis 
of the heritage remaining in the aftermath of the cen-
turies of Ottoman rule and the modernist architecture 
of Western Europe (Babić, 2018).
16	 Opportunities to study architecture were not 
equal. In 1919, the High Technical School was estab-
lished in Zagreb. In the same year, the Technical Fac-
ulty of the University of Ljubljana, was established. 
The oldest school is the Engineering School at the Ly-
ceum in Belgrade, founded in 1846 (Ladinski, 2023: 
99, 101).
17	 Ulrich, Anton (24/12/1902, Zagreb - 27/3/1998, 
Zagreb), studied in Vienna from 1923-1927 at the 
Academy of Arts (Kunstgewerbeschule) that later be-
came the High school of applied arts (Hochschule fur 
angewandte Kunst). 
18	 It is the first official tourist facility built in Socialist 
Macedonia and represented an early example of the 
typical pavilion typology (Mikić, 2002: 204-207; Le-
kovska, 2023: 18, 113-162).
19	 Antolić, Vlado (4/6/1903, Dežanovac, Daruvar - 
13/5/1981, Zagreb), graduated in 1927 from the Tech-
nical High School in Vienna (today TU Wien).
20	 Steinmann was questioned on 5th and 18th June 
1945 (PA.a).
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his return to Zagreb in 1953 (Mikić, 2002: 12). 
Vladimir Antolić19 was involved in the urban 
planning practice of Macedonian cities. He 
created a Regulation Plan for Bitola, Prilep, 
and Ohrid (Antolić, 1949b-d), as well as the 
coastal area of Lake Ohrid (Antolić, Apptulah, 
1949). He suggested interventions that were 
sensitive to specific local contexts and situa-
tions (Antolić, 1949a: 21-23). The design prac-
tices of Antolić and Ulrich were greatly influ-
enced by regional architecture, including its 
traditional elements and materials.

Architectural Case Study:  
Egon Steinmann in North Macedonia

Understanding the life experiences of archi-
tects in the post-war period requires detail-
ing all relevant circumstances. This paper ex-
amines the challenges individuals were faced 
with while searching for employment after 
war. Steinmann was arrested in Zagreb on 
June 13, 194520, detained for 14 days in Maksi-
mir, and released without sentence or further 
investigation on June 30, 1945.21 At the end of 
July, he secured a position as an architectural 

engineer in the Department for Technical 
Works in Kutina.22 However, on the same day, 
Steinmann, among many others, was dis-
missed from civil service at the Ministry.23 He 
tried to find a job, persistently wrote applica-
tions for re-employment, but had no suc-
cess.24 From May 9, 1945, to April 9, 1946, he 
was unemployed and went through tough 
times.25 It was not until April 1946 that he was 
employed as an engineer in the Technical De-
partment of the Central Office for Workers’ 
Insurance, where he worked as a planner for 
four months.26 Finally, in August 1946, Stein-
mann was at the disposal of the Ministry of 
Macedonia, by the decision of the National 
Ministry of Labor.27 He was temporarily as-
signed to work at the Ministry of Construction 
in Skopje. Immediately in September 1946, 
Steinmann accepted the job and traveled to 
Skopje.28 He was employed at ‘Probiro za 
Makedonija’, focusing on design challenges 
related to large public buildings. He designed 
the Workers’ Resort at Lake Ohrid (later the 
Orce Nikolov hotel) and the Ministry of Inter-
nal Affairs building in Skopje (later the Uni-
versity building, home to the Faculty of Phi-
losophy), where he collaborated with Vlado 
Antolić (Fig. 2).

The Workers’ Resort at Lake Ohrid

In the post-war period, Ohrid developed as 
an important summer tourist center. Both the 
city and the lake hold great natural and cul-
tural value for the entire region.29 Tourism in 
Macedonia was developed mostly for local 
citizens and workers. Domestic tourism de-
velopment was characterized by a system of 
social tourism, represented by tourist facili-
ties that included an extensive network of 
resorts (for workers, children, and youth), as 
well as camping sites, among others. The 
funding related to domestic tourism was mi
nimal, resulting in modest building construc-
tion. The facilities were reserved for the 
members of a particular trade union, state 
administrative unit, youth organization, or a 
socialized company (the Yugoslav National 
Army, the Red Cross, etc). In this period, tour-
ist construction activity happened along the 
shore of Lake Ohrid.30 Modern accommoda-
tion facilities (hotels, resorts, etc.) were built 
around Lake Ohrid.

The Workers’ Resort is located in the St. Ste-
fan settlement, a beachside place along Lake 
Ohrid, located around 5 kilometers south of 
the city of Ohrid (Fig. 3a).31 It was named 
‘Orce Nikolov’.32

The tourist complex was constructed in 1949 
within the planned area designated for work-
ers’ resorts.33 At that time, along the lake-

21	 PA.b.
22	 At the beginning of July, he contacted the Ministry 
of Construction in search of a job.
23	 From civil service were dismissed: Vlado Švob, Ivo 
Bartolić, Juraj Bertol, Mijo Bertak, Zvonimir Crnokrak, 
Mirko Kovač, Kornel Klemenčić, Pero Mastnak-Car, 
Egon Steinmann, Olga Lovinčić, Josip Prebeg, Josip 
Knežević, Hinko Vichra, Zićrija Ovčina, Dujo Budak, 
Milivoj Sažunić, Branko Vasilić (PA.c). 
24	 PA.d.
25	 At the end of World War II, Steinmann faced a per-
sonal tragedy when his family’s house at 35 Jakićeva 
Street was demolished in an air raid on Zagreb on Feb-
ruary 22, 1944 (Muraj, 2004: 171).
26	 PA.e.
27	 PA.f.
28	 Steinmann was entitled to reimbursement for ex-
penses related to his relocation (travel and moving 
expenses). After completing the work, he should re-
turn to the Ministry of Construction in Zagreb (PA.g). 
29	 Regarding the summer tourism, summer holidays 
were taking place alongside the shores of Macedo-
nia’s three natural lakes - Ohrid, Prespa, and Dojran 
Lake. Lake Ohrid, one of the oldest and deepest natu-
ral lakes in Europe, has a rich natural and cultural 
heritage. The lake is located at a height of 695 meters 
above sea level. It is 30 kilometers long, about 14 kilo-
meters wide, and has a maximum depth of 285 me-
ters. Ohrid and Lake Ohrid were accepted as Cultural 
and Natural World Heritage Cities by UNESCO in 1979 
and 1980 (Lekovska, 2023: 111, Petrevska and Collins-
Kreiner, 2018). 
30	 Limited tourist activity existed before the mid-20th 
century.
31	 This is one of the busiest beaches, always tidy 
and clean. 
32	 Orce Nikolov refers to a prominent national hero 
and communist activist. The name is given to several 
institutions (academic institutions - high school, kin-
dergarten, etc.) and streets. 

Fig. 2 Locations of Skopje and Ohrid on the 
map of North Macedonia. Skopje is the capital 
and largest city of North Macedonia, located 
in the northern part of the country. Lake 
Ohrid forms part of the border between 
southwestern North Macedonia and eastern 
Albania.

Fig. 3 a) The map of Lake Ohrid  
with the location of the hotel Orce Nikolov;  
b) The current schematic layout of buildings: 
Hotel Orce Nikolov with accommodation 
building (A) and restaurant (B), and Slavia 
Beach Resort (C).

A

B

https://en.wikipedia.org/wiki/Lake_Ohrid
https://en.wikipedia.org/wiki/Lake_Ohrid
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shore, there was limited tourist architecture 
activity (Fig. 5).

Afforestation was planned for the bare land-
scape. The resort is situated in an ideal loca-
tion.34 The resort complex consists of two 
buildings along the very shore of the lake, each 
serving a different purpose: the southern, 
higher and narrower one for accommodation 
units (A) and the northern and wider L-shaped 
one for community areas (B) containing restau-
rant and outer terrace (Fig. 3b). The access 
road, parking space, and raised covered en-
trance are from the top (east). The buildings 
are not connected. A pedestrian walkway be-
tween the buildings leads down to the lake-
shore promenade and beach. The main en-
trance features a reception area, hall, lobby, 
and a main three-flight staircase, while the ac-

commodation units are located on the ground 
floor and the four floors above (Fig. 4).35

The linear block features a simple architec-
tural layout, with rooms arranged along a 
central corridor and staircases at both ends. 
Rooms facing west, which include bath-
rooms, offer a view of the lake. Some of these 
rooms also have balconies on the 1st, 2nd, and 
3rd floors, as well as on the south gable side. 
In contrast, the smaller rooms facing east 
only include a sink. The façades of the build-
ing are uniform, featuring a regular rhythm of 
openings. Still, they also include a variety of 
opening sizes (windows, French doors, bal-
cony doors), and eaves, along with balconies 
and loggias. From the lake perspective, large-
scale structures with pitched roofs increas-
ingly dominate the landscape (Fig. 1).36 The 

33	 The Regulation Plan of Lake Ohrid defines the 
lakeshore with several areas and centers. Ohrid, as 
the main tourist center, has representative hotels 
along the bay, and zones of temporary and permanent 
beach hotels for many people along the beach. From 
Ohrid towards the south, there is a family and mixed 
tourism area, a zone of smaller tourist centers, and 
individual smaller health resorts. The St. Stefan zone 
is planned as a tourist zone for a recovery facility for 
many people (specifically, for workers’ resorts). Fur-
ther south, health resorts for many people (sanatori-
ums) are planned (Antolić, 1949: 40, 44).
34	 The resort is situated in a stunning natural land-
scape (lake coast, long beach, and near mountains), 
providing a setting for relaxation and recreation. It is 
close to the main road. 
35	 Drafts for the water supply, sewage system, and 
electrical installations for the adaptation (expansion 
and reconstruction) of the Resort Orce Nikolov (Build-
ings A and B), dated August 1964 (DARSM-O).
36	 In the future, the scale of buildings should be 
adapted to the environment (Antolić, 1949: 40, 44).
37	 Comparing the resort in St. Stefan to the one in 
Oteševo reveals the following: Both resorts are de-
signed for workers and situated in a natural landscape 
along the lakes. They were designed by Croatian archi-

Fig. 5 Worker’s resort along the lakefront  
of Ohrid and the surrounding natural  
and unbuilt context. In the background  
is the city of Ohrid.

Fig. 4 Workers’ Resort Orce Nikolov, 
accommodation building (A), drafts  
for the water supply, ground floor plan, 
reconstruction, 1964
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strong geometries characteristic of the mod-
ernist style, evident in the design and con-
struction of early tourist structures, are juxta-
posed with the organic forms of the sur-
rounding natural landscape.37

With the increase in tourist activity along the 
Ohrid lakeshore, many of the modest struc-
tures started to be replaced with hotels and 
hotel complexes to attract international visi-
tors as well.38

Today, the hotel has two objects, Slavija and 
Orce Nikolov. The Slavija hotel was recon-
structed in 2013 and is open to guests.39 The 
hotel Orce Nikolov has been closed for more 
than a decade (Fig. 6). Over time, this state of 
physical decay makes the building irreparable 
and contributes to the overall decline of its 
surrounding neighborhood. The present-day 
abandoned building, along with further physi-
cal deterioration due to weathering and a lack 
of maintenance, negatively impacts its future.

The Ministry of Internal Affairs  
in Skopje

The building was situated on the southern 
bank of the River Vardar in the city center 

(Fig. 7) and was oriented towards the main 
street (today Stiv Naumov Street), leading to 
the bridge (today Phillip II of Macedon 
Bridge) and across the river to the other bank 
(Fig. 9).

The large, symmetrical courtyard building, 
with two additional elongated wings, was a 
city landmark.40 The core element of the 
building was an open courtyard around which 
the surrounding structures were grouped. 
The central, highest structure, with its long 
main porch, provided a welcoming, covered 
transition from the outdoors and flanked the 
main façade. The building had two secondary 
outer staircases and covered side entrances 
offering multiple points of access. The build-
ing had a basement, 4 (5) floors, and a 
pitched roof. A unified, rhythmic façade em-

tects and built during the same period. However, the 
size of the locations, facilities, and typologies is not 
comparable. The architectural composition in Oteševo 
consists of simple linear pavilions independently 
placed on the sloping terrain, creating a rhythmical 
composition with the surrounding context.
38	 The construction activity along the Ohrid’s lake-
shore in St. Stefan continued in 1956, where the archi-
tect Pantelej Mitkov designed Hotel Crvena Zastava 
(today Hotel Aqualina; Lekovska, 2023: 124). 
39	 The Sahara Group, an Indian company, purchased 
and reconstructed the building in 2013. Hotel Slavija 
Beach Resort is a high B-category hotel. 
40	 The building was marked as an administrative 
building on the tourist map of the city.

Fig. 6 Workers’ Resort Orce Nikolov at Lake 
Ohrid, recent views: a) lake view in 2014;  
b) entrance view in 2024

Fig. 7 Tourist map of Skopje with the location 
of the building (marked with a black circle).
Legend: A. Road to Kačanik, B. Road to 
Saraj-Matka, C. Road to Nerezi, D. Road to 
Vodno (Nerezi), E. Road to Vodno, F. Road to 
Dračevo, G. Road to Tito’s Veles-Gevgelija,  
H. Road to Kumanovo;

1.	 Railway station,
1a.	�Lilliput railway 

(Saraj-Matka),
2.	 Fortress,
3.	 Stone Bridge,
4.	 Hotel,
5.	 Hotel Arab House, 
6.	 Post office, 
7.	 National Bank, 
8.	 Museum, 
9.	 National Library, 
10.	National Theatre, 
11.	�Monument to the  

liberators  
of Skopje, 

12.	�Administrative 
building.
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ployed a form of mass-based design, where 
different sections of the building were given 
distinct heights and rooflines. The repeating 
windows and cornice served to unify the 
overall composition and create a sense of or-
der. It was a common architectural layout 
where six wings housed offices connected by 
a central corridor for access and facilitated 
movement between floors via shared seven 
stairwells (Fig. 8).41

Architect’s Observations about Work

Steinmann was satisfied working in Skopje 
and had a positive experience with the de-
sign assignments:42

I’ve never been so satisfied with perfectly 
completed architectural work,  
and I probably never will be again.

In addition to a profound appreciation for 
architectural work, he also mentioned the 
speed of work, which impacted deadlines 
and project completion.
I quickly finished some large plans, and we 
already carried copies in our briefcases.

Politicians as investors were interested in the 
project’s progress. Two situations can be se-
lected regarding the pressure to finish the 
job quickly. The first incident involved the 
Macedonian Prime Minister Koliševski visit-
ing the office to review the plans for the work-
ers’ resort. The second incident occurred out-
side the office, in a café, in the presence of 
the Minister, when the security intelligence 
service requested that the Ministry’s design 
must be prioritized.43 Steinmann described 

the office environment as both cheerful and 
international, suggesting a positive and in-
clusive atmosphere with a diverse workforce. 
There were colleagues from various cultural 
backgrounds and architects from around the 
world - including those from Slovenia, Ser-
bia, Macedonia, Croatia, and Germany. Stein-
mann was in contact with architect Vladimir 
Antolić, who was based in Ohrid at that time.

Steinmann also traveled across the country, 
visiting regional towns and natural beauties. 
In September, he reported from Bitola - a 
visit to Prilep, the Stobi archaeological site, 
and Lake Prespa.44 In his words:
We’re leaving on a tour early tomorrow 
morning. We won’t be far from Thessaloniki 
and the sea! We’re moving along  
the roads of Hellenic travelers.45

After two months in Skopje, Steinmann felt a 
desire to depart. He hoped to continue the 
business cooperation after returning to Za-
greb in December 1946.46 He received written 
confirmation acknowledging his good work in 
Macedonia.47 Communication during project 
development continued and was comple-
mented by letters.48 The writing from March 
1948 reported that the building was being 
constructed according to the submitted 
plans. The detailed drawings for timber win-
dows and doors had been completed. It was 
up to Steinmann to develop details for the 
façades, minister’s office interior, vestibules, 
staircases, and halls.49 In October 1949, due 
to the urgency of completing the Ministry 
‘palace’, Captain Majekovski arrived in Za-
greb to discuss all necessary technical de-
tails.50 The building was initially designed for 

Fig. 8 Skopje - Ministry, draft for the sewage 
system, ground floor plan, 1948
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Fig. 9 Postcard with the building across  
the Vardar River

Fig. 10 Collapsed wing of the University 
building after the earthquake in 1963

the Ministry of Internal Affairs but was later 
repurposed as a university building. The 
building contained the Rectorate and the Fac-
ulties of Law, Economics, and Philosophy 
(Gjorgoski, 2016: 12), and operated for 14 
years until the 1963 earthquake.

1963 Skopje Earthquake

Skopje has a history of devastating seismic 
activity. On July 26th, 1963, a strong earth-
quake struck Skopje.51 Roughly 75% of the 
city was destroyed, and 1,070 people were 
killed.52 Steinmann was deeply affected by 
the destruction in Skopje. He wrote:
For the second day now, every night I have 
been watching on TV the demolition  
and rescue details. My Hotel Macedonia  
and my Faculty of Philosophy are gone.  
Those buildings were built with brick frames. 
Only the concrete skeleton  
construction remained.53

More than 67.4% of the dwelling houses, or 
75.1% of the dwelling area, were unusable 
immediately after the earthquake. Public 
buildings, schools, and hospitals also suf-
fered heavy damage. All University buildings 
were damaged; some of them so heavily that 
they had to be demolished later (Petrovski, 
2004: 4). Viktor Steinmann54 visited Skopje 
on business in August 1963 and sent a mes-
sage to his older brother confirming that one 
part of the building’s wing had collapsed.55 
The earthquake caused significant damage 
to the University building (Fig. 10), necessi-
tating extensive reconstruction efforts and, 
consequently, the construction of new build-
ings at a new location.

Discussion

The two Steinmann buildings offer broader 
significance in the post-war Macedonian con-
text and reveal the priorities of post-war ar-

41	 Two drafts for the sewage system (ground floor 
and IV-V floor plan) are available in the archive, dated 
1948 (DARSM-S).
42	 Based on the private letters to his family (PA.o).
43	 PA.n.
44	 PA.m.
45	 The phrase encapsulates a sense of exploration 
and historical connection with the legacy of Hellenic 
civilization (PA.l). 
46	 He hoped that no one would interfere with his 
plans (PA.n).
47	 The confirmation is from the ‘Probiro’ manager 
(PA.i).
48	 To finish the work he had started, regular updates 
were important. The attachment of the letter of De-
cember 19, 1946, contained a conceptual project and 
sketches that were sent for opinion and corrections; 
however, unfortunately, the drafts are not preserved 
(PA.h). 
49	 Twenty drafts were sent to Steinmann’s private ad-
dress from the ‘Probiro’, signed by the director Simov. 
He reported two significant changes. First, related to 
the timber roof structure covered with asbestos plates. 
Due to the large spans and the need to achieve the re-
quired height, the detail of the cornices was modified. 
Secondly, in block no. 1 (main entrance) on the 3rd floor, 
the mezzanine structure was inserted, and the 4th floor 
was created towards the courtyard (PA.j).
50	 It was up to Steinmann to finish the necessary 
plans for completing the building, especially the fa-
çade (PA.k).
51	 Geologists consider the Skopje valley the most 
active seismic region in former Yugoslavia. Through-
out history, until the year 1962, 58 strong earthquakes 
were recorded, among them the earthquake in 518, 
which destroyed the historical city of Skupi, and the 
one in 1553, which completely wrecked Skopje. On the 
MCS scale, the earthquake’s intensity was estimated 
to range from 8 to 9 (Steinmann, 1964: 1).
52	 With over 3,000 injured and 150,000 left home-
less (B., 1963; Šćekić, 1963; Gelevski, 2014). 
53	 Steinmann wrote a postcard to his family (PA.p). 
54	 Steinmann, Viktor (21/9/1917, Zagreb - 7/2/1995, 
Zagreb), graduated in 1942 from the Civil Engineering 
Department of the Technical Faculty in Zagreb. After 
the Skopje earthquake, he focused his work on ma-
sonry buildings in earthquake-prone areas. 
55	 PA.r.

chitecture reconstruction. In general, they 
confirm the influence of the new state. The 
state, as an employer, established design in-
stitutes and formed international teams with 
recognized and trained professionals, select-
ing external experts as leaders. Thus, they 
enabled collaboration between external and 
local expertise on the site. The state, as an 
investor, except for priority buildings, also 
built representative ministry buildings. The 
Ministry building in the capital city featured 
monumental architecture to project stability 
and authority (institutional symbolism). A va-
riety of programmatic choices is evident in 
the decision to invest in a resort for workers 
at the lakeshore of Ohrid (social component), 
but anticipated modest building construc-
tion. The state determined budgeting and 
programming, with higher amounts and larg-
er areas for the ministry building, and mini-
mal funding and square meters for the mass 
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resort structure. The state prioritized efficien-
cy and speed with a planned construction 
deadline, and easily assembled buildings in 
terms of design and construction.

On a personal level, the two buildings exem-
plify Steinmann’s role, as he was among the 
first foreign architects to participate in post-
war reconstruction in 1946. The concepts of 
buildings were designed in a very short peri-
od. Later project developments and potential 
collaboration (as opposed to individual work) 
are not feasible to address. He certainly ex-
perienced deep satisfaction and a sense of 
purpose from the work itself, beyond just 
getting the job done (professional fulfill-
ment). In reference to his biography within 
the context of 20th-century Croatian architec-
ture, these are important buildings. They rep-
resent a continuation of his earlier pre-war 
work (with the same employer), a continua-
tion of his design practice focused on public 
buildings (involving the same tasks), and a 
continuation of purely designed examples of 
modernist architecture (demonstrating the 
same architectural expression).

Conclusion

Finally, a detailed examination of the archi-
tectural interactions between Croatia and 
Macedonia during the post-war period repre-
sents a valuable area for future research. 
Identifying the relevant institutions in both 
countries is essential, particularly the Croa-
tian institutions from which architects origi-
nated as well as the design institutes in 
Macedonia where they were employed. The 
comparison could provide useful insights 
into institutionally organized exchanges.

For similar research, it would be useful to fo-
cus on securing all required documentation. 
The research process limitation arose from a 
language barrier. In future work, researchers 
should consider relevant Macedonian schol-
arly resources that are not available in English.

The number of architectural projects de-
signed by Egon Steinmann in Macedonia re-
mains an open question, with no definitive 
answer readily available. In letters to his fam-
ily, in October 1946, Steinmann mentioned 
the design for a gymnasium in Štip and a 
hotel in Bitola.56 Of the two built buildings, 
one no longer exists; it was destroyed in the 
Skopje 1963 earthquake, while the future of 
the other at Lake Ohrid remains uncertain. 
The limited architectural documentation has 
given the author an additional challenge;  
to convey a coherent narrative about Stein-
mann’s post-war architectural projects in 
North Macedonia.
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Table I Concrete model for wayfinding transitional spaces for emergency departments

Identification of the Entrance and Exit

Entrance - Features:
(A) A recess
(B) A canopy
(C) A red sign carrying the name
(D) An asymmetrical façade in shape

Exit - Features:
(A) A recess
(B) A canopy
(C) A green sign indicates the Exit
(D) An asymmetrical façade in material

Well definition by interior features for the pathway

Pathway - Features:
(A) Two parallel, continuous, long walls
(B) Repetitive (light, handrail)
(C) Contrast in the tone of the floor

Create a visual character landmark and differentiation of space for a distinct identity through interior design

Pathway 1
Landmark: Sided o’clock
Interior design: Medium grey 
colour scheme

Pathway 2
Landmark: Furniture setting
Interior design: Light grey  
colour scheme

Pathway 3
Landmark: Wall Art
Interior design: Dark grey  
colour scheme

Easy navigation within circulation routes

Layout Design - Features:  
(A) Straight movement pattern,  
(B) Linear spatial design
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entrances and exits, pathways, landmarks, circulation routes, and 
interior design. The paper assessed three emergency departments in 
hospitals across the UAE, employing binary coding (✓=1, ×=0) to 
evaluate each aspect. The data was converted into percentages for 
comparative analysis. Landmarks were absent in any of the cases; in 
contrast, circulation routes were seen at a rate of 100%. The presence 
of other features differed. The conclusion provides a preliminary mea-
sure to define localized criteria that can improve the overall wayfind-
ing experience in medical buildings in the UAE.
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Introduction

 Wayfinding is the process of determining 
one’s current location and navigating to a de-
sired destination with optimum effectiveness 
and effortlessly (Fewings, 2001; Brunyé et al., 
2010). The design of a built environment is 
essential to wayfinding. An effectively built 
environment facilitates understanding and 
aids people in navigation, hence preserving 
their sense of direction and orientation (Farr 
et al., 2012). Medical facilities, particularly 
hospitals, play a significant role in humanity. 
Hospital architecture is fundamentally a “ba-
sic” form of architecture, as it not only facili-
tates care and treatment but also fulfils es-
sential architectural functions, including 
shelter, habitation, and aesthetic enjoyment 
(Wagenaar and van den Berg, 2006). Accord-
ing to prior studies, hospital visits and way-
finding issues are psychologically challeng-
ing; whether visitors are present for personal 
reasons or due to illness or injury, they are 
often not there voluntarily and often experi-
ence distress, discomfort, and/or anxiety 
(Berger, 2005; Mollerup, 2008; Carpman and 
Grant, 2016). A multitude of variables influ-
ence wayfinding. Rooke et al. (2010) identi-
fied physical properties, coded information, 
and social practices as the primary dimen-
sions impacting the wayfinding system 
(Rooke, Koskela, and Tzortzopoulos, 2010a).

Wayfinding in emergency departments has 
not been extensively studied in the United 

Arab Emirates (UAE). No studies in the UAE 
address the necessity of wayfinding guide-
lines or parameters to adhere to while con-
structing an ED. This research analyses the 
hospital’s emergency department (ED) as a 
case study due to the presence of wayfinding 
challenges. Firstly, EDs are intricate systems 
defined by elevated patient traffic, unpredict-
able patient arrivals, and a diverse array of 
medical ailments (Ansah et al., 2021; Samad-
beik et al., 2024). Diverse patients with limit-
ed prior experience are served in EDs under 
stressful conditions (Ulrich et al., 2008). The 
ED serves as a vital point of entry to other 
healthcare systems (Pini, Ralli, and Shanmu-
gam, 2021). Consequently, navigational er-
rors might yield severe consequences for the 
entire hospital system. This research repre-
sents a continuation and expansion of previ-
ous work published in the Buildings journal 
concerning wayfinding in the emergency de-
partment (Haj-Saleh and Çağnan, 2025).
Previous research aimed to examine the spa-
tial design in the light of the variable “social 
practice” and how it influences the wayfind-
ing process, utilizing the software “space 
syntax” (Haj-Saleh and Çağnan, 2025). How-
ever, this research will focus on another vari-
able, “physical properties”. Here, the aim is 
to explore and evaluate the physical proper-
ties of transitional spaces from an interior 
and architectural viewpoint to enhance way-
finding experiences using international stan-
dards. Drawing attention to patterns and in-
sights found throughout the case studies 
that could guide future practice in UAE. Fur-
thermore, this study aims to offer design-ori-
ented recommendations to assist interior 
designers and architects in enhancing transi-
tional spaces for navigation framing them in 
the UAE context rather than universal norms.
This research posits that the physical proper-
ties of transitional spaces in ED neglect the 
wayfinding considerations. Therefore, these 
departments require development approach-
es that incorporate the concept of wayfind-
ing. The paper will continue on the same case 
studies, although the methodology differs. 
Both papers investigate two variables that 
may contribute to a coherent model which 
would aid interior designers and architects in 
optimizing better solutions for ED.
The researchers collected the architectural 
floor plans from the construction companies 
in both PDF and AutoCAD formats. Field visits 
for the three case studies were carried out to 
closely examine the EDs. Moreover, the re-
searchers observed and captured photos of 
transitional spaces in each case study. Ac-
cording to the field visits and literature re-
view, the researchers identified the following 
as the physical properties of transitional 
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spaces: entrances/exits, pathways, circula-
tion routes, interior design, and landmarks 
(iHG Part W, 2023). This paper utilized the 
Wayfinding Transitional Spaces Matrix (WTS-
M) to analyse the findings from three sam-
ples of emergency departments in the UAE. 
The Wayfinding Transitional Spaces Matrix 
contains five wayfinding requirements, de-
rived from the 2023 International Health Fa-
cility Guidelines (IHFG). IHFG was selected 
due to its comprehensive, internationally ac-
claimed guidelines that tackle healthcare-
specific wayfinding challenges across over 
50 countries. These guidelines offer measur-
able criteria that consider a diverse range of 
user demographics, are easily understand-
able, and feature a unique interior and archi-
tectural approach in their 2023 edition (TAH-
PI, 2025). The matrix assesses five physical 
properties related to transitional spaces. It 
considers a number of interior architectural 
features that contribute to the design of 
physical properties. The research assigns a 
specific percentage to each physical property 
based on its consistency with the wayfinding 
criteria. The five wayfinding requirements for 
these spaces are identified as: the identifica-
tion of entrances/exits, well-defined path-
ways, visual characteristics indicated by 
landmarks, easy navigation within circulation 
routes, and to establish a distinct identity 
through interior design.
Results present localized evidence to inform 
hospital design and policy development in the 
UAE. The findings also have practical conse-
quences for architects and interior designers 
in the UAE hospital system, while providing 
broader academic value for scholars studying 
wayfinding and navigation in healthcare envi-
ronments globally.

Literature Review

•	 The Concept of Transitional Space - Tran-
sitional space is a concept employed across 
several disciplines and manifested in diverse 
forms (Chun, Kwok, and Tamura, 2004; Pitts 
and Saleh, 2007, 2007). They are defined as 
ephemeral locations that serve as delimita-
tions. Boundary positions are typically delin-
eated by ‘barrier’ features, including doors, 
windows, gates, fences, walls, steps, door-
steps, and various other guardrails (Luz, no 
date). Transitional spaces include temporary 
spaces and transit areas that are essential 
when designing all private and public build-
ings (Pitts and Saleh, 2007; Al-Ramahi, Iran-
manesh, and Denerel, 2023). Another feature 
of theirs is that they function as a link or con-
nection between two or more areas (Pitts and 
Saleh, 2007). Furthermore, these spaces are 
part of the components of exterior and in
terior buildings, including entrances/exits, 

points, lobbies, passageways, corridors, atri-
ums, stairways, and other ancillary spaces 
(Pitts and Saleh, 2007; Kwong, Adam and 
Tang, 2009; Luz, no date). Synonymous with 
“Liminal Spaces”, and “In-Between Spaces” 
(Cothern, 2003; Luz, no date), they are char-
acterized either as an independent concept 
shaped by the surrounding binaries or as an 
intermediary between two entities that rely 
on one another. It is a fundamental compo-
nent of all public edifices and constitutes a 
considerable portion of their volume (Nassar 
and El-Samaty, 2007). According to previous 
studies, the term ‘transition spaces’ is inter-
preted as a variable based on its function and 
attributes (Awal, 2022). Another research ar-
ticle identifies these areas as passage spac-
es, or movement spaces, which influence the 
distribution and redirection of users (Boett-
ger, 2014).

•	 Wayfinding and Hospitals - Kevin Lynch 
coined the phrase “wayfinding” in his 1964 
book “The Image of the City”, defining it as 
the process of navigating to a destination us-
ing spatial and environmental data (Lynch, 
2007). The concept gained prominence in the 
1970s, supplanting the phrase “spatial orien-
tation” in scholarly discourse (Arthur and 
Passini, 1992; Lynch, 2007). Devlin and Bern-
stein define wayfinding as the process by 
which individuals orient themselves and nav-
igate spatial settings (Devlin and Bernstein, 
1995). In contrast, Passini et al. (2000) define 
wayfinding as an individual’s capacity to 
mentally visualize or depict a physical envi-
ronment and to position oneself spatially 
within that depiction (Passini et al., 2000). 
Wayfinding is also described by the factors 
that influence its procedure, referring to a set 
of tools intended to aid individuals in navi-
gating a novel environment. Knowledge can 
be acquired from several navigation assis-
tance systems, such as information booths, 
signage, and maps, in addition to the archi-
tectural and spatial features that define an 
environment (Passini, 1992). This paper as-
serts that a wayfinding system necessitates 
the collection of environmental information 
derived from the architectural features inher-
ent in the built environment. Interpreting a 
building’s form or configuration may be ei-
ther arduous or straightforward. The charac-
teristics of structures, complex or not, convey 
subtle but substantial information: Land-
marks, including doorways, elevators, corri-
dors, stairs, and floor finishes, are utilized to 
navigate to a certain destination (Dogu and 
Erkip, 2000). Furthermore, the wayfinding 
method may rely on physical qualities and 
potential architectural aspects, including en-
trances, walkways, and circulation systems 
(Rooke, 2013).
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Prior research on healthcare architecture indi-
cates that the constructed environment may 
facilitate healing. Healing architecture is re-
lated to the science of medicine, but it is also 
reflected in other disciplines and theoretical 
domains, such as sociology, perception theo-
ry, environmental psychology, space/place 
theory, and experiential aesthetics, which 
means that physical, social, and cultural as-
pects are important in an architecture capable 
of supporting health and well-being (Huisman 
et al., 2012). Wayfinding is an essential con-
cept and should be prioritized throughout the 
design process. According to studies on the 
relationship between hospital design and 
navigating the hospital environment, losing 
one’s way can be a significant cause of the 
feeling of powerlessness; such difficulty can 
also generate bodily indicators such as ele-
vated blood pressure and headache, as well 
as weariness during navigation (Carpman and 
Grant, 2016).

Rooke, Koskela, and Tzortzopoulos (2010) 
state that the wayfinding system in medical 
settings is shaped by three main elements: 
social practice (such as the roles of staff and 
volunteers), coded information (such as sig-
nage and graphic systems), and physical 
properties (such as entrance and pathway 
design; Rooke, Koskela and Tzortzopoulos, 
2010). The experience of navigating health-
care facilities is influenced by these intercon-
nected factors taken together. Based on the 
same case studies in the United Arab Emir-
ates (UAE), this study expands on a previ-
ously published work in the Building Journal 
(Haj-Saleh and Çağnan, 2025). The previous 
study focused on social practices in emer-
gency departments (EDs), emphasizing the 
spatial connection and visibility of human-
related elements such as reception spaces 
and nurse stations. This research broadens 
its scope to include physical properties to en-
hance knowledge and suggest more effective 
modifications. Collectively, these two studies 
provide significant insights for improving 
navigation from both interior design and ar-
chitecture viewpoints. The third dimension, 
encoded information, is an interesting do-
main for further investigation, especially for 
scholars in graphic and information design.

•	 Physical Properties of Transitional Spac-
es for Wayfinding - Rooke et al. (2009) as-
serted that an individual’s spatial awareness 
of an area depended on its physical proper-
ties and diversity, which might enhance way-
finding independent of instructive signage 
(Rooke et al., 2009). The visual attributes of 
the physical setting can be considered as es-
tablishing a level of imageability, facilitating 
the formation of mental representations of 
the surrounding context, which subsequently 

influences individuals’ wayfinding (Lynch, 
2007). Lawson states that spaces within our 
ownership or control ought to convey mes-
sages through their physical properties. He 
asserts that this ‘human language of space’ 
ought to be an essential instrument for archi-
tects (Lawson, 2001). A comparable assertion 
was made regarding how architectural fea-
tures and the discernibility of physical prop-
erties provide users with wayfinding cues 
that facilitate intuitive orientation, indepen-
dent of signage, elucidating the research’s 
reliance on photographic documentation and 
field observations for physical properties 
(Ibrahim, 2019). In this research paper, the 
criteria for evaluating the physical properties 
of transitional spaces as seen in Table II were 
constructed from the International Health Fa-
cility Guidelines for 2023 for wayfinding. The 
physical properties are; entrance/exit, path-
ways, landmarks, circulation routes, and in-
terior design. The table illustrates architec-
tural and interior features that contribute to 
the design of the physical properties and ex-
hibits the five wayfinding requirements (iHG 
Part W, 2023).

Entrances and Exits within hospitals are the 
same. However, identifying an entrance or exit 
is essential for wayfinding. This criterion can 
be fulfilled by employing architectural ele-
ments to highlight the entry, making it visible 
and identifiable from afar. The architectural 
features that facilitate identification include: 
the projection/recessing of the entrance to 
give prominence - creating a Canopy, Portico, 
or Marquee, Symmetry or Asymmetry façade 
and lastly, Signs (iHG Part W, 2023; Karakurt, 
2023). Paths represent the routes within tran-
sitional spaces that appear to facilitate way-
finding (Ibrahim, 2019). Pathways must be 
well-defined for users to have a successful 
wayfinding experience. The interior features; 
continuous long walls, the tone of the floor, 
and repetition (columns, light, etc.) collabo-
rate to establish a pathway design that meets 
wayfinding needs (iHG Part W, 2023). The 
term landmark refers to a distinctive visual 
that serves as a reference point for providing 
instructions and is easily recalled by both first-
time users and returning visitors. Landmarks 
may be a series of elevators, a courtyard or 
garden view, outdoor sculptures, an atrium, or 
other distinctive architectural elements. They 
are intended to provide a visual representa-
tion of the location, hence aiding in wayfinding 
requirements (iHG Part W, 2023; Karakurt, 
2023). Hospital departments/ zones should 
also be roughly demarcated using simple 
primitive impressions such as rectangles 
which would assist in simplifying the circula-
tion of a system of straight corridors between 
nodes (iHG Part W, 2023). Based on previous 

Table II The wayfinding requirements by 
physical properties in transitional spaces

Identification of Entrance and Exit

1 Projection/Recessing

2 Signs

3 Canopy, Portico, or Marquee

4 Symmetry or Asymmetry façade

Well-defined pathway based on interior features

1 Two parallel continuous long walls

2 Repetitive (columns, lighting, etc.)

3 Floor tone

Visual character created with a landmark

1 Outstanding (objects, architectural elements,  
or sculpture)

Easy navigation within circulation routes 

1 Straight movement pattern 

2 Linear spatial design

Differentiation of space for distinct identity by 
interior design 

1 Distinguished (colour, material, texture, style) 

2 Furniture setting 
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research, this easy-to-navigate wayfinding 
system can be reached by using a spatial de-
sign as a linear organization (Ching, 2012; Za-
mani, 2019; Natapov et al., 2020; iHG Part W, 
2023). Elements of interior design significantly 
facilitate wayfinding. Design elements, for ex-
ample, decorations, furniture, lighting, and 
colour, as well as materials for walls, floors, 
and ceilings, serve as distinctive aspects of in-
terior spaces that function as navigational 
cues inside a hospital (Huelat, 2007). Conse-
quently, interior design can establish a unique 
identity and differentiation of space to simplify 
the wayfinding task by distinguishing (colour, 
material, texture, style) and furniture setting 
(Yesiltepe, 2021; iHG Part W, 2023).

The literature review section explores the 
concepts of transitional spaces, wayfinding 
in hospital environments, and physical prop-
erties for wayfinding. The section highlights 
the importance of physical properties to the 
hospital’s wayfinding systems, particularly in 
emergency departments. The literature re-
view serves as the foundation for the follow-
ing methodology section, which extracts the 
matrix from the International Guidelines of 
Wayfinding in 2023.

Methodology

This study employed a qualitative and quan-
titative approach through a literature review, 
field visits, observation, and photographic 
documentation to explore the transitional 
spaces in EDs. The exploration of the “Inter-
national Health Facility Guidelines for 2023 
for Wayfinding” resulted in the Wayfinding 
Transitional Space Matrix (WTS-M). This 
study utilized the WTS-M as a reference for 
assessing the three selected case studies. In 
particular, the research focuses on the physi-
cal properties of transitional spaces, that is: 
the entrances/exits, three pathways (one of 
which includes a waiting area), landmarks, 
circulation routes, and interior design. It at-
tempts to examine and determine to what 
extent these physical properties comply with 
the requirements of the wayfinding guide-
lines. The WTS-M technique employs a quan-
titative approach, counting the architectural 
and interior features and providing a percent-
age for the presence of each physical prop-
erty. The evaluation was carried out using 
standardized, rigorous field observations, 
which guarantee uniform measurement stan-
dards across all facilities utilizing the same 
observational framework and comprehensive 
architectural analysis. The Wayfinding Tran-
sitional Spaces Matrix (WTS-M) paradigm 
was employed, offering an objective and sys-
tematic approach for examining physical 
properties pertinent to wayfinding. The ap-

proach and scoring process are elaborated 
upon in the relevant sections (The Wayfind-
ing Transitional Spaces Matrix). This study 
presents the data anonymously and does not 
disclose the identities of individual hospitals 
for two reasons. First, it ensures the ethical 
protection of healthcare institutions and pre-
vents any potential reputational concerns 
arising from the interpretation of results. 
Second, all hospitals operate under a unified 
organizational structure and are managed by 
the same medical operator (Medical Group, 
UAE). Anonymity allows the research to focus 
on comparing spatial typologies and way-
finding design within a standardized system 
rather than across specific locations. This 
study selected hospitals that exemplify three 
diverse emergency department layouts with-
in the system, facilitating a comparative anal-
ysis of varied spatial arrangements. This al-
lows us to generalize the findings and make 
them relevant for a broader context of similar 
healthcare facilities.

In the findings section, the cases describe  
the presence of attributes in words and pho-
tographs. After evaluating the three case 
studies, the research will compare them to 
identify which of them possesses physical 
properties that are most aligned with the 
wayfinding requirements, and which exhibit 
least alignment.

Case Studies

This research focused on emergency depart-
ment as a case study to examine transitional 
spaces from a wayfinding perspective. Haj 
Saleh and Çağnan (2025) previously anal-
ysed these identical case studies, examining 
emergency departments (Haj-Saleh and Çağ­
nan, 2025). The research employs a markedly 
different methodological approach compared 
to previous studies, albeit utilizing the same 
three hospitals as case studies, shifting from 
previous research on social aspects of way-
finding, which utilized space syntax software, 
to a physical-environmental perspective, uti-
lizing systematic field observations and ar-
chitectural analysis informed by the WTS-M 
framework. This transition facilitates the cre-
ation of new insights into the spatial and ar-
chitectural characteristics of transitory zones 
within emergency rooms. Employing identi-
cal case studies guarantees methodological 
uniformity, facilitating a controlled compara-
tive analysis that incorporates both social 
and physical dimensions. The method en-
hances triangulation and facilitates the for-
mulation of more comprehensive design prin-
ciples for emergency healthcare settings. 
Furthermore, since this research focuses on 
the same case studies, it offers significant 
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Fig. 1 (a) ED in the architectural plan  
for case study A, (b)Transitional space in ED  
in case study A

(previous page)

Fig. 3 (a) ED in the architectural plan  
for case study B, (b) Transitional space  
in ED in case study B

Fig. 2 (a) ED in the architectural plan  
for case study C, (b)Transitional space in ED  
in case study C

context-specific insights and deepens the un-
derstanding of wayfinding difficulties within 
a cohesive healthcare and urban environ-
ment, as the hospitals are located in the Unit-
ed Arab Emirates, where specialized naviga-
tion design requirements are lacking.

The three selected case studies are located in 
the United Arab Emirates (UAE) in the Gulf 
Area in the Middle East. Dubai and Sharjah 
are the two emirates where the cases are lo-
cated. All three cases are private hospitals 
with 100+ beds, and the ED serves the local 
district 24/7. Approximately 30,000 patients 
visit each hospital emergency department 
annually. The drawings were gathered from 
the construction companies that built the 
medical buildings. To maintain discretion 
and adhere to institutional regulations, the 
precise names of the hospitals are withheld; 
the case studies are instead designated 
anonymously as Case Study A, Case Study B, 
and Case Study C throughout the research. 
The subsequent points present broad infor-
mation regarding the three case studies. The 
following points provide general information 
about the three case studies:

−− Case study A: located in Dubai in the UAE, 
100+ beds in a private hospital that serves 
the local district. 24/7 in the Emergency de-
partments, with 465 m2 area (Fig. 1).

−− Case study B: located in Dubai in the UAE, 
100 beds in a private hospital that serves the 
local district. 24/7 in the Emergency depart-
ments, with 352 m2 area (Fig. 3).

−− Case study C: located in Sharjah in the 
UAE, 100+ beds in a private hospital that 
serves the local district. 24/7 in the Emergen-
cy departments, with 400 m2 area (Fig. 2).

The Wayfinding Transitional  
Spaces Matrix

The Wayfinding Transitional Space Matrix 
(WTS-M) assesses the physical properties in 
the case studies based on five wayfinding cri-
teria. The attributes of transitional areas 
where movements transpire are defined by 
five physical properties: entrance/exit, three 
pathways (one of them includes a waiting 
area), landmarks, circulation routes, and in-
terior design. The five wayfinding require-
ments are: (I) identification of the entrance 
and exit; (II) definition by interior features for 
pathways; (III) creating a visual character 
with a landmark; (IV) easy navigation within 
circulation routes; and (V) differentiation of 
space for distinct identity by interior design. 
The appearance of physical properties de-
pends on the quantity of architectural and 
interior features that contribute to wayfind-
ing requirements.

The scoring utilized in the WTS-M framework 
was derived from researchers’ systematic 
field observations and architectural analysis. 
This guaranteed an impartial and uniform as-
sessment of the physical characteristics af-
fecting wayfinding throughout all case stud-
ies. Every physical property has sub-scores 
resulting from the quantity of existing fea-
tures. Scores mean: 1 = by indicating with a 
(✓) sign if present and a (×) sign if not pres-
ent, these signs were converted to numbers 
(✓ = 1 and × = 0), to evaluate all of the listed 
attributes in a specific space where sub-
scores were collected resulting in extracted 
percentages to compare and find the vari-
ances. The evaluation on the basis of the 
wayfinding transitional spaces matrix for 
three case studies A, B, and C is in Table III.

Results

The quantitative analysis of the matrix was 
conducted to assess and compare the physi-
cal properties of the transitional spaces in 
the three emergency departments. Scoring in 
the matrix was based on the presence or ab-
sence of specific features, enabling an evalu-
ation of each physical property. Each feature 
in the matrix contributed one score to the as-

A

B
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sessment, resulting in a calculated percent-
age for the extent of physical property pres-
ence, as presented in Chart I.

The comparative analysis of the three case 
studies examines five physical properties in 
transitional spaces. Entrance/exits show the 
following results from Case study A (37.5%), 
to B (50%), to C (62.5%), indicating enhanced 
identification. The pathways are well defined 
across all cases, with Case A at 66.7% and 
both Cases B and C achieving 77.8%. Interior 
design elements demonstrate identical met-
rics in Cases A and B (16.7%), while Case C 
shows significant improvement (33.4%). Re-
markably, circulation routes exhibit 100% 
performance in every scenario, demonstrat-
ing movement patterns that improve easy 
navigation. Nevertheless, landmarks exhibit 
a persistent absence (0%) throughout all tri-
als, highlighting a distinct opportunity for en-
hancement. Case study C exhibits exception-
al performance across most parameters, es-
pecially in entrance/exit identification and 
distinguished identity by interior design.

Findings and Discussion

In this section, the findings from the three 
case studies will be presented and explored. 
The physical properties within the transition-
al spaces for the three case studies discussed 
in this article are: The entrance/exit and 
three pathways, with one of the pathways 
open to the waiting area, landmarks, circula-
tion routes, and interior design. The numeric 
findings come from the (WTS-M) in Table I.

Case Study A

The architectural features of the Entrance 
and Exit that contributed to identifying the 
entrance were two: a red illuminated sign in-
dicating the department’s name and a sym-
metrical-appearing façade. For the exit door, 
a green illuminated sign was hung above it 
(Fig. 4). A total sub-score of 3 out of 8 fea-
tures contributes to identifying the entrance 
and exit in this case study, with a percentage 
of 37.5% (iHFG Part W, 2023).

The emergency department contains three 
pathways. The interior features that contrib-
uted to defining the pathways were; the rep-
etition of lighting in the ceiling, the continu-
ous handrail hanging on the wall, and long 
parallel walls. The colour scheme of the path-
way floor was in harmony with the rest of the 
colours used. Therefore, the tone of the floor 
did not create any distinctive feature for the 
pathway. The total sub-score was 6 out of 9 
for the paths with a percentage of 66.7% 
(iHFG Part W, 2023). The landmark element 
was entirely omitted. The interior of the tran-
sitional pathways lacked landmarks (Fig. 6). 

Table III The wayfinding transitional spaces matrix for three case studies A, B, and C
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Furniture setting ✓ × × 1 ✓ × × 1 ✓ × × 1

Sub scores 1 0 0 1 1 0 0 1 2 0 0 2

Total in percentage 16.7% 16.7% 33.4%

Key of the matrix: 1 = by indicating with a (✓) sign if present and a (×) sign if not present, these signs were converted 
to numbers (✓ = 1 and × = 0)
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Chart I Comparative 
analysis of the 
physical properties 
evaluated in the 
Matrix

Resulting in an absence of remembered im-
ages or visual cues for navigation; thus, the 
total sub-score is 0, equating to 0% (Dinata 
and Wijono, 2020; iHFG Part W,2023.; Kara-
kurt, 2023).
The movement pattern consists of straight 
lines due to a rectangular spatial arrange-
ment, resulting in a circulation route charac-
terized by linear organization (Fig. 7). The 
overall thematic core has two out of the two 
features, resulting in a 100% alignment with 
the navigational and wayfinding criteria es-
tablished by numerous studies and stan-
dards (Ching, 2012; Zamani, 2019; Natapov et 
al., 2020; iHG Part W, 2023).
Interior design, the transitional space has 
one identity. The style, colour scheme, light-
ing system, and flooring were all in the mod-
ern style, which means the differentiation of 
space was missing, except for a pathway (3) 
which included the waiting area with furni-
ture (a set of sofas; Figs. 5 and 6). The three 
pathways in total scored 1 out of 6, indicating 
a percentage of 16.7% (Ibrahim, 2019; iHG 
Part W, 2023; Yesiltepe, 2021).
Chart II delineates the variables of physical 
properties, including their percentages de-
pending on the quantity of architectural and 
interior features identified following the as-
sessment of the transitional space in the 
WTS-M, while the figures display all docu-
mented photographs of transitional spaces 
within the emergency departments of case 
study A.

Case Study B

The emergency department entrance is set 
back from the main street within a secondary 
facade, making it less visible. The entrance is 
marked by a projecting element in the fa-
çade, which shelters the entry. A red sign 
clearly identifies the department. 

The asymmetrical form of the facade is fur-
ther emphasized by the materials used in its 
construction. The exit is marked by a green-lit 
sign (Fig. 8). Both the entry and exit possess 
4 out of 8 features, representing a 50% pres-
ence (Dalke et al., 2013; iHG Part W, 2023).

Fig. 4 (a) Entrance: 1. Red sign, 2. Symmetrical 
façade; (b) Exit: 3. Green sign

Fig. 6 (c,d,e) 1. Repetition in lighting  
and handrail, 2. Parallel walls

Fig. 5 (g) Waiting area in pathway 1:  
1. Furniture setting

E - Pathway 3D - Pathway 2C - Pathway 1

A B
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Chart II Findings of physical properties 
evaluated in the Matrix - Case study A

Fig. 7 (f) Circulation Plan: 1. Linear layout,  
2. Straight movement pattern

The department is comprised of three paths. 
The initial corridor, which encompasses the 
waiting area, lacked parallel walls, and the 
flooring’s hue harmonized with the surround-
ing hues, leaving it devoid of any distinctive 
elements. The sole interior feature was the 
repetitive lighting system. The second and 
third pathways are characterized by several 
interior features, including elongated parallel 
walls, repetitive railings and lighting, and a 
contrasting floor colour (Fig. 9). The paths 
were delineated by 7 of the 9 features, 
achieving a percentage of 77.8% (Dalke et 
al., 2013; iHG Part W, 2023). The location 
lacked any visually recognizable landmarks, 
and no objects were utilized to assist in na
vigation or orientation within the emergency 
department (Fig. 9). Resulting in a total  
score of 0 in contributed features (Dinata  
and Wijono, 2020; iHFG Part W,2023.; Kara-
kurt, 2023) .

Circulation routes, with the total features 
that worked together being two, achieved a 
100% alignment with the navigational and 
wayfinding requirements set by various stud-
ies and standards. Because of its rectangular 
physical arrangement, the movement pattern 
is made up of straight lines, creating a circu-
lation route with a linear organization (Fig. 
10; Ching, 2012; Zamani, 2019; Natapov et al., 
2020; iHG Part W, 2023).

Wayfinding criteria necessitate that interior 
design differentiates between various sec-
tions and internal spaces. This sector was 
overlooked as the design was internally co-
hesive, lacking distinguishing stylistic as-

pects. However, in the pathway (1), which in-
cludes the waiting room, the furniture ar-
rangement is notable (Figs. 9 and 11). 
Consequently, the overall sub-score is 1 out 
of 6, equating to 16.7% (Ibrahim, 2019; iHG 
Part W, 2023; Yesiltepe, 2021).

Chart III illustrates the variables of physical 
properties, including their percentages, 
based on the quantity of architectural and in-
terior features identified after assessing the 
transitional space in the WTS-M, while fig-
ures present all recorded photographs of the 
transitional spaces within the emergency de-
partments of the case study B.

Case Study C

There are two entrances to the emergency 
department on one façade of the hospital 
building. One is for pedestrians and the other 
for the ambulance. The architectural features 
identifying the entrances are: a projection, 
signs, and an asymmetrical façade in the 
used material. The pedestrian entrance fa-
çade was covered with a stone tile material 
whose colour and texture is completely dif-
ferent from the rest of the hospital façade. 
The material of the door itself was glass, con-
trasting with the material of the wall where 
the door is located. The glass was also 
marked by a printed sign with a distinctive 
green colour to indicate the entrance. The 
Ambulance Entrance is in a recessed part of 
the building’s façade. The façade has a 
smooth aluminium material and a white-sil-
ver colour, contrasting with the material of 
the adjacent façade. Finally, a red sign dis-
playing the name is hung above the two en-
trances. Exits are indicated by a green sign 
that was hung over the door (Fig. 12 a,b,c).

The total sub-score is 5 out of 8 features with 
a 62.5% percentage, coming in as the highest 
result among the three case studies (Dalke et 
al., 2013; iHG Part W, 2023).

The emergency department in the third case 
study contains three main pathways. The ar-
chitectural features that define the first path 
are two long parallel walls, repetitive light-
ing, furniture, and handrails fixed along the 
two walls as well as a distinct tone of the 
floor. The second and third pathways contain 
long parallel walls, repetitive lighting, and a 
handrail. They score seven out of nine fea-
tures with 77.8% (Dalke et al., 2013; iHG Part 
W, 2023). As for the landmarks, there were 
no distinctive landmarks (Fig. 13 d,e,f). The 
space had a unified character without any un-
expected objects, scoring 0 and reflecting 0% 
% (Dinata and Wijono, 2020; iHFG Part W, 
2023.; Karakurt, 2023).
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Fig. 11 (g) Waiting area in pathway 1:  
1. Furniture setting

Fig. 10 (f) Circulation Plan; 1. linear layout,  
2. Straight movement pattern

Fig. 9 (c) 1. Repetitive in lighting;  
(d,e) 1. Parallel walls, 2. Repetitive in lighting 
and handrail, 3. Contrast in floor tone

Fig. 8 (a) Entrance: 1. Projection, 2. Red sign,  
3. Asymmetrical façade; (b) Exit: 1. Green sign

Chart III Findings of physical properties 
evaluated in the Matrix - Case study B

The spatial layout reflects a linear circulation 
arrangement with simple straight paths (Fig. 
14 g). Achieving 100% with a total of 2 scores 
(Ching, 2012; Zamani, 2019; Natapov et al., 
2020; iHG Part W, 2023).

In this case study, the first pathway where 
the waiting area is located has achieved both 
features (distinguished by colour, material, 
texture, and furniture setting). The wall tex-
ture, colours, lighting, and furnishings exhib-
it a distinctive character that sets it apart 
from other transitional areas (Fig. 13 d). Con-
versely, pathways 2 and 3 present an identity 
devoid of distinction in material, style, or co-
lour (Fig. 13 e,f). Hence, the interior design 
physical property has achieved two out of the 
six features required in transitional spaces, 
set at 33.4% (Ibrahim, 2019; iHG Part W, 
2023; Yesiltepe, 2021). Chart IV depicts the 
variables of physical properties, including 
their percentages derived from the quantity 
of architectural and interior features identi-
fied following the evaluation of the transi-
tional space in the WTS-M, whereas figures 
displays all documented photographs of the 
transitional spaces within the emergency de-
partments of case study C.

Limitations and Future Research

Comparable to the majority of research, the 
present research methodology contains limi-
tations that create opportunities for further 
investigation. This study has recognized that 
the wayfinding system is a complex human 
behaviour that is influenced by a variety of 
inputs and variables. This study aligns the-
matically with a prior examination on the so-
cial dimensions of navigation in emergency 
departments; however, it diverges in both 
methodology and conceptual framework. The 
previous research utilized the space syntax 
tool, highlighting variables related to social 
practices (Haj-Saleh and Çağnan, 2025). This 
study employs architectural analysis through 
the Wayfinding Transitional Spaces Matrix 
(WTS-M), designed to evaluate variables re-
lated to physical properties, including en-
trances/exits, pathways, landmarks, circu
lation, and interior design. It is essential  
to highlight that, although both studies in
vestigated the same three emergency de
partments, they had distinct analytical ob
jectives. The employment of identical case 
studies in both publications facilitates meth-
odological triangulation, thereby enhancing 

A B 8 9E - Pathway 3D - Pathway 2C - Pathway 1

11



244    PROSTOR  2[70]  33[2025]  232-247  O. Haj Saleh, Ç. Çağnan  An Exploration of Physical Properties…� Scientific Paper

Fig. 14 (g) Circulation 
Plan: 1. Linear 
layout, 2. Straight 
movement pattern

Fig. 12 (a) Entrances: Pedestrians Ent.  
Left side, Right side Ambulance - Ent. both 
have: 1. Projection, 2. Red signs,  
3. Asymmetrical façade in material; (b) 
Pedestrians Exit, (c) Ambulance Exit - Exits:  
1. Green sign

Fig. 13 (d) Pathway 1: 1. Parallel walls,  
2. Repetitive in lighting and handrail,  
3. Contrast in floor tone, 4. Furniture 
setting; (e) Pathway 2, (f) Pathway 3 - (e,f) 
Parallel walls, 2. Repetitive in lighting  
and handrail

Chart IV Findings of 
physical properties 
evaluated in the 
Matrix - Case study C

the knowledge of wayfinding in transitional 
areas. Certain constraints and recommenda-
tions may seem analogous, such as the ne-
cessity for a more extensive case study sam-
ple or additional qualitative investigation; 
yet, they underscore enduring and pervasive 
issues recognized through various analytical 
perspectives.

Subsequent research may expand upon the 
methodological framework of this study by 
implementing the Wayfinding Transitional 
Spaces Matrix (WTS-M) in a wider array of 
healthcare environments, such as inpatient 
wards or outpatient clinics, to evaluate its 
adaptability and generalizability. Further-
more, incorporating the WTS-M with digital 
tools like Building Information Modelling 
(BIM) or real-time wayfinding simulations 
could improve its accuracy and use in initial 
design stages.

A significant limitation of the current study is 
its inadequate exploration of the lived experi-
ences of users. The study conducted a com-
prehensive analysis of spatial configurations 
but did not include real-time behavioural ob-
servations or cognitive feedback. Subse-
quent studies ought to incorporate a variety 
of approaches, including path mapping with 
broad user demographics and ethnographic 
observation, to elucidate the emotional, cog-
nitive, and experiential facets of wayfinding. 
The study’s limitations include the absence 
of surveys, which hinders the ability to docu-
ment users’ subjective experiences. Instead, 
it focuses on objective evaluation of physical 
and spatial characteristics, a crucial initial 
step for user-cantered research. Future stud-
ies may incorporate social and experiential 
aspects. Furthermore, broadening the focus 
beyond emergency departments to encom-
pass additional transitional healthcare envi-
ronments across diverse cultural and institu-
tional settings would facilitate the creation of 

12

13D - Pathway 1

A - Entrances B - Pedestrians Exit C - Ambulance Exit

E - Pathway 2 F - Pathway 3
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relegating this responsibility solely to graph-
ic designers, as is typically practiced in sign 
design.

The following points present a model for the 
physical properties of transitional spaces in 
emergency departments in the UAE, accom-
panied by supporting visuals. This study ar-
ticulates its recommendations as context-
specific guidelines, not universally applicable 
standards, based on the analysis of case 
studies, which seek to enhance the current 
discourse on wayfinding in hospital settings, 
specifically within the context of the UAE. 
Patterns identified in the architectural and 
spatial arrangements of transitional spaces 
in emergency rooms could potentially facili-
tate more intuitive navigation; however, 
these should not be construed as prescrip-
tive design guidelines. This research estab-
lishes a basis for comprehending the impact 
of spatial configurations on wayfinding in 
high-stress emergencies and serves as a pre-
liminary framework for practitioners and 
scholars to investigate more comprehensive 
design solutions. The visuals can be seen in 
Table I:

−− The entrances and exits have four features 
that can continue to create an identification 
property: An asymmetrical façade in shape or 
material, a recess in the façade that can cre-
ate a canopy, and a red sign carrying the 
name of the emergency department, together 
with a green sign indicating the Exit.

−− Pathways should be designed with two 
parallel walls with a repetitive lighting sys-
tem and a continuous handrail, and lastly, a 
distinguished floor tone that creates a con-
trasting view with the walls and ceiling

−− Each pathway's interior design should 
possess a distinct personality through the 
utilization of specific colour themes or mate-
rials. Similar to landmarks, a memorable sign 
should be employed to generate a distinctive 
indication for each pathway, for instance, the 
green pathway with a suspended clock.

−− The emergency room layouts that utilized 
linear spatial configurations with direct, 
straight circulation routes (e.g. rectangular 
layouts with perpendicular corridors) reduce 
wayfinding challenges, as per the guidelines. 
This indicates that linear planning serves as 
both a design principle and a vital element 
for improving wayfinding within the UAE 
healthcare system.

more universally applicable and resilient de-
sign concepts. Additionally, future research 
may be obtained by examining how naviga-
tion is impacted by cultural landmarks or 
symbolic cues unique to the United Arab 
Emirates, especially when contrasting local 
design approaches with Western hospital 
models. Incorporating cultural factors with 
architectural and spatial elements will facili-
tate a comprehensive understanding of way-
finding, acknowledging that navigating in 
healthcare settings is influenced by both 
physical and social circumstances.

These constraints must be acknowledged 
while analysing the results. Nevertheless, the 
physical insights obtained from the WTS-M 
framework enhance the broader domain of 
healthcare design and illustrate the impor-
tance of environmental signals in influencing 
user navigation within the UAE context.

Conclusion

The current development of the WTS-M fo-
cuses on examining the physical properties 
of transitional spaces in emergency depart-
ments in the UAE. It aims to provide design-
ers with a framework for integrating and 
evaluating these properties in light of way-
finding requirements within the UAE context. 
This paper suggests that designing the physi-
cal properties of transitional locations - such 
as entrances/exits, paths, landmarks, circu-
lation routes, and interior design - serves as 
part of a complex system that affects the 
wayfinding during the various phases of 
building design.

The building's bulk and façade design influ-
ence the configuration of the entrance. Fur-
thermore, the spatial design drawings, which 
serve as initial drawings for building design, 
create the circulation routes. In the later 
phases of emergency department design, in-
terior finishes and landmarks can help re-
solve issues in transitional areas that affect 
wayfinding requirements, such as using con-
trasting textures to create distinct identities 
for each pathway. On the other hand, incor-
porating a prominent landmark into the path-
way can enhance the wayfinding process. Ar-
chitects and interior designers ought to par-
ticipate in the planning and evaluation of 
these physical property designs as one of the 
wayfinding solutions during the phases of 
emergency department design, rather than 
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Fig. 1 Methodological framework diagram (based on the ISHIKAWA 7M model)
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Introduction

 Historic urban centers constitute complex 
socio-spatial systems whereby architectural, 
cultural, and economic dimensions converge. 
Their long-term preservation presents critical 
issues of governance, particularly regarding 
the strategic allocation of limited public re-
sources in rapidly evolving urban environ-
ments. In this context, economic valuation has 
gained traction as a key instrument to assess 
the multifaceted benefits, both tangible and 
intangible, associated with the safeguarding 
of historical assets (Licciardi, Amirtahmasebi, 
2012; World Bank, 2012a). Beyond conven-
tional indicators such as tourism revenue or 
land value appreciation, historic city cores are 
increasingly recognized for their diffuse yet 
substantial contributions to territorial cohe-
sion, symbolic continuity, and spatial attrac-
tiveness (World Bank, 2012b; Kyte, 2012).

Nevertheless, conventional valuation practic-
es often struggle to capture these multidi-
mensional values. Due to its hybrid nature, 
urban heritage encompasses intertwined eco-
nomic, cultural, social, and symbolic dimen-
sions (UVSQ, 2012a). Traditional cost-benefit 
analysis tools frequently prove inadequate 
for addressing the complexity and non-mar-
ket positive externalities inherent to heritage 
systems (Rypkema, Cheong, 2011). This limi-
tation has fostered the emergence of more 
integrative approaches drawing upon envi-
ronmental economics and multicriteria deci-
sion-making methods (Dalmas et al., 2014).

Among these, the Total Economic Value (TEV) 
framework (originally developed for ecologi-
cal assets) has progressively been adapted 
to cultural heritage. By differentiating direct 
use values, indirect externalities, and non-
use values such as existence or bequest, TEV 
provides a more comprehensive architecture 
for economic assessment (Dalmas et al., 
2014). However, its operationalization re-
mains fraught with challenges: the monetiza-
tion of intangible goods, the reliability of 
stated preference methods, and ethical ques-
tions concerning the commodification of heri-
tage all complicate implementation (Pujol-
Galindo, 2024).

In response, international institutions have in-
creasingly advocated for the integration of cul-
tural dimensions into sustainable urban devel-
opment models. The World Bank, for instance, 
has documented several cases in which heri-
tage rehabilitation contributed to inclusive lo-
cal growth by combining preservation, eco-
nomic vitality, and quality of life (World Bank, 
2012c). This recognition has encouraged the 
development of novel evaluation methods 
blending monetary and non-monetary indica-
tors (UVSQ, 2012b; Dalmas et al., 2014).

The present study aligns with this perspec-
tive. It proposes an analytical framework 
grounded in a multicriteria reading of heri-
tage value, drawing on sustainability indica-
tors and principles from environmental eco-
nomics (Fig. 2). Particular emphasis is placed 
on the distinction between heritage capital 
as stock and heritage services as flows, 
alongside the concept of strong sustainabili-
ty, whereby certain cultural assets are con-
sidered non-substitutable (Dalmas et al., 
2014). The overarching objective is to move 
beyond strictly monetarist approaches by of-
fering public decision-makers a context-sen-
sitive evaluation tool tailored to the complex-
ity of urban heritage systems.

Methodology

The methodology adopted in this research 
follows a rigorous four-step process, building 
on a theoretical framework rooted in the con-
vergence of Total Economic Value (TEV) theo-
ry and environmental economics (Throsby, 
2012; Dalmas et al., 2014; World Bank, 
2012a). The main objective is to develop a 
multicriteria tool for the economic valuation 
of urban heritage, particularly suited to com-
plex contexts such as historic city centers. 
The methodological framework highlights 
the paradox of a normative yet fragmented 
corpus: while dominant approaches demon-
strate operational effectiveness, they often 
fail to integrate the crosscutting imperatives 
of strong sustainability (Soini, Dessein, 2016). 
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The emergence of critical approaches that 
combine qualitative assessment with inte-
grated indicators opens new perspectives for 
redefining heritage value beyond strictly eco-
nomic metrics. The methodology, combining 
value theory, environmental economics, a 
critical review of existing valuation methods, 
and the design of a multicriteria grid based 
on strong sustainability principles, consti-
tutes a robust and multidimensional analyti-
cal framework (Fig. 1).

•	 Theoretical convergence: Value theory 
and environmental economics - The first 
phase consisted of building a hybrid concep-
tual framework by merging insights from val-
ue theory as applied to heritage (including 
use values, non-use values, existence and 
bequest values) with non-market valuation 
tools from environmental economics (contin-
gent valuation, avoided cost methods, he-
donic pricing, etc.). This theoretical conver-
gence allows for a more comprehensive un-
derstanding of urban heritage value, extending 
beyond market-based assessments (Fig. 2).

•	 Construction of an empirical corpus of 60 
documented cases - A structured corpus of 
60 international case studies was compiled 
(Table I), covering rehabilitation or enhance-
ment initiatives in historic urban areas, docu-
mented both methodologically and contextu-
ally. This database was used as the empirical 
foundation for identifying dominant configu-
rations in economic heritage valuation. Each 
case was analysed using a matrix of criteria 
that synthesized the nature of the method 
applied (monetary, multicriteria, hybrid), the 
tools mobilized (surveys, modeling, GIS, 
etc.), the dimensions emphasized (econo- 
mic, social, cultural, environmental), and the 
observed effects (territorial attractiveness, 
social inclusion, identity reinforcement). 
Through cross-tabulation in Excel, compara-
tive typologies were extracted, enabling the 
identification of recurring methodological 
trends. These findings informed the critical 
stance adopted in the study and guided the 
construction of a valuation model tailored to 
the requirements of both urban heritage and 
sustainability. Data from the 60 international 
case studies were processed in Excel to clas-
sify variables, perform descriptive statistics, 
and construct comparative matrices. ArcGIS 
supported the spatial mapping and valida-
tion of analytical criteria, reinforcing the em-
pirical consistency of the multicriteria frame-
work. Furthermore, the selected criteria were 
weighted through the Analytic Hierarchy Pro-
cess (AHP). This systematic approach al-
lowed for the prioritization of evaluation di-
mensions and led to the formulation of a co-
herent and concise set of sustainability 
indicators within the analytical grid.

•	 Critical review of existing methodolo- 
gies - A critical evaluation of the approaches 
identified was conducted using a tailored 
SWOT analysis, enabling the identification  
of strengths, weaknesses, opportunities,  
and limitations across major methodological 
families:

−− Purely monetary approaches provide di-
rect measurement but tend to reduce heri-
tage complexity to financial flows.

−− Participatory approaches enrich decision-
making but often lack standardization.

−− Multicriteria approaches capture qualita-
tive dimensions, but their robustness de-
pends on the weighting of indicators.

The choice of the SWOT framework (Table II-
V) lies in its ability to synthesize internal and 
external factors and to support a compara-
tive analysis. In this study, SWOT (Strengths, 
Weaknesses, Opportunities, and Threats) 
served as a strategic decision-making tool for 
assessing the relative merits and limitations 
of various heritage valuation methods. Al-
though originally derived from strategic man-
agement (Weihrich, 1982), SWOT analysis 

Fig. 2 Cross-concept map: Theoretical 
intersection between value theory and 
environmental economics

Table I Distribution of case studies by continent 

Continent Cases

Europe “Arab Tower” (Spain); Archaeological Park of Paestum (Italy); British Museum (United Kingdom); 
Bulgarian Monasteries (Bulgaria); Cartagena (Murcia, Spain); Chartwell, Stourhead, and Upton 
(England); Four Sites in Castile (Spain); Heritage Buildings (Moldova); Historic Center of Bucharest 
(Romania); Island of Sant’Erasmo (Venice, Italy); Lincoln Cathedral (United Kingdom); Museums of 
Stockholm (Sweden); “Napoli Musei Aperti” (Italy); National Museum of Sculpture & Patio Herreri-
ano (Valladolid, Spain); Noto (Sicily, Italy); Old Nice (France); Pergamon (Turkey); Royal Theatre 
(Denmark); Temple of Poseidon (Greece); Titanic Quarter (Northern Ireland); Tullin Block - Urban 
Heritage (Oslo, Norway); Various Urban Heritage Sites (Europe).

Americas Caminito Street (Buenos Aires, Argentina); Fort San Cristóbal (Puerto Rico); Historic Center of Quito 
(Ecuador); La Plata Museum (Argentina); Machu Picchu (Peru); Victorian House of Lewiston (USA).

Africa Historic Center of Saïda (Lebanon, extended North Africa); Lake Tana (Ethiopia); Mar Mikhael District 
(Beirut, Lebanon - Africa / Middle East region); Medina of Fez (Morocco); Old Residence (Calabar, 
Nigeria - two cases); Saint-Louis, Historic City (Senegal); Tunis (Tunisia); Morocco (Generic Case).

Asia Ankara Castle (Turkey); Changdeokgung Palace (Seoul, South Korea); Fouad Boutros Highway Pro-
ject (Beirut); FRIM National Heritage Site (Malaysia); Georgetown Waterfront (Penang, Malaysia); 
Hoi An (Vietnam); Li River (China); My Son Sanctuary (Vietnam); Shat Gombuj Mosque (Bangla-
desh); Historic Temples (Thailand, ten detailed cases).

Oceania Australian Study on Heritage Site Valuation (Australia).
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•	 Implications for the Multicriteria Sustain-
ability Framework:

1.	 Empirical anchoring:
−− Lessons from Saint Louis, Tunis, and Lviv 

indicate that a multicriteria framework 
strengthens public decision-making in South-
ern cities.

−− Limitations observed in Nice (HPM) and 
Sant’Erasmo (CVM) highlights the need to in-
tegrate non‑market values.

2.	Recommended structure:
−− Economic axis: includes CBA outcomes 

and revealed values (HPM, TCM).
−− Social axis: derived from survey-based 

CVM/CE results.
−− Environmental axis: focuses on resilience 

and ecosystem indicators.
−− Cultural‑identity axis: emphasises histori-

cal importance weighted through AHP.

3.	Presentation and governance:

−− GIS-based mapping (as with Pergamon) 
ensures intuitive interpretation.

Discussion

The cross-sectional analysis of the 60 case 
studies reveals a significant methodological 
diversity in the economic valuation of urban 
heritage, reflecting both the richness of the 
field and the lack of a unified reference 
framework. While many approaches draw  
on established paradigms from public eco-
nomics or tourism economics, few integrate  
a truly systemic perspective grounded in 
strong sustainability.

The comparative matrix (Table V) underscores 
the limits of conventional methods (CBA, HPM, 
TCM) which, despite their economic precision, 
overlook intangible, social, and cultural di-
mensions. Stated preference tools (CVM, DCE) 
better address non-market values but remain 
data-intensive and context-sensitive. In con-
trast, multicriteria and sustainability-based 
approaches offer more holistic integration by 
combining quantitative and qualitative indica-
tors. They align with strong sustainability prin-
ciples, although they require careful indicator 
design and participatory calibration. Overall, 
hybrid and context-adapted tools appear most 
suited for valuing the complex nature of urban 
heritage.

The sector diagram (Fig. 3) reveals a pro-
nounced methodological asymmetry in the 
study corpus. Stated preference techniques 
dominate, with the Contingent Valuation 
Method (CVM) alone accounting for just over 
half of all applications (52%). This hegemony 
confirms the discipline’s long‑standing reli-
ance on willingness‑to‑pay surveys to cap-

Table II Cost-benefit analysis (CBA)

Strengths Weaknesses

-	 Standardized and well‑recognized framework: the 
Machu Picchu case demonstrates that well‑structured 
pricing can sustainably fund conservation.

-	 Cross‑sector comparability: the Fouad Boutros 
highway project in Beirut enabled effective comparison 
with other infrastructure investments.

-	 Clear monetary outputs: Machu Picchu’s rehabilitation 
exhibited measurable self‑financing through ticket 
revenues.

-	 Intangible values are often omitted, as in the case 
of Saïda’s historic centre.

-	 Non‑use values are poorly addressed: for example, 
significant value of San Cristóbal fortress remains 
unaccounted.

-	 Heavy reliance on speculative counterfactual 
scenarios.

Opportunities Threats

-	 Gradual integration of intangible components: 
Cartagena’s evaluation already includes ecosystem 
services of heritage walls.

-	 Potential to incorporate sustainability thresholds  
into CBAs, as exemplified by Saint Louis, Senegal.

-	 Risk of reducing heritage assets (e.g., Noto) to 
short‑term profitability.

-	 Discounting practices may prioritize immediate 
gains over patrimonial longevity.

Revealed Preference Methods (Hedonic Pricing, Travel Cost)

Strengths Weaknesses

-	 Based on observed behaviour: e.g., property premium 
in Old Nice and recreation surplus at the Poseidon 
temple.

-	 Robust econometric tools.

-	 Limited to direct use values: attachment to Fès 
Medina remains unexamined due to lack of market 
structure.

-	 Access to price or visitation data can be 
challenging, as in pre‑cadastre Bucharest.

Opportunities Threats

-	 Increasing digitization of real estate and tourism 
databases; GIS‑enhanced calibrations already tested  
in Pergamon.

-	 Potential for designing local heritage taxation (Nice).

-	 Risk of conflating correlation with causation;  
e.g., rising rents in Titanic Quarter not solely due to 
heritage-related prestige.

-	 Policy‑related and symbolic values may remain 
hidden.

Stated Preference Methods (Contingent Valuation, Discrete Choice)

Strengths Weaknesses

-	 Only approach fully capturing non‑use values: e.g., 
expressed attachment to Noto’s reconstruction or the 
Royal Theatre.

-	 Flexible design: local surveys (Naples “Musei Aperiti”) 
or international contexts (Changdeokgung).

-	 Dependent on respondent honesty; strategic bias 
identified in Sant’Erasmo survey.

-	 Scenario abstraction may reduce realism,  
as occurred in Thai temple studies.

Opportunities Threats

-	 Integration with participatory visualisation enhances 
scenario comprehension.

-	 Combined with conjoint analysis; Paestum case 
revealed marginal values for heritage services.

-	 Public credibility risk if WTP estimates appear 
unrealistic (Hoi An case).

-	 Results are highly sensitive to survey design.

Table III Sustainability‑Based Multicriteria Approaches (AHP, ANP, GIS Grids)

Strengths Weaknesses

-	 Holistic perspective: Tunisian study combined 
economic, social, cultural, and environmental indicators.

-	 Broader stakeholder participation: workshops in 
Saint Louis involved officials, residents, and experts.

-	 Consideration of irreversibility: investment thresholds 
tested patrimonial vulnerability.

-	 Complex parameterisation: successive AHP 
iterations needed to stabilise weights in Lviv.

-	 Translating results into rapid budget decisions can 
be challenging.

Opportunities Threats

-	 Alignment with SDGs and support from agencies like 
UNESCO and World Bank; Quito implementation 
illustrates compatibility with international funding.

-	 Particularly suited to Global South contexts with 
informal or underdeveloped markets.

-	 Risk of technocratic rejection if results appear 
overly complex.

-	 Potential political misuse in criteria selection.

has been increasingly adopted in urban and 
heritage research as a framework for analyz-
ing public policy, stakeholder systems, and 
methodological approaches (Hill, Westbrook, 
1997; Sýkora, Bouzarovski, 2012).

•	 SWOT Analysis of Principal Economic Eva
luation Methodologies for Urban Heritage
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Table V Comparative assessment of economic valuation methods in urban heritage contexts

Method Economic 
Accuracy

Integration of Social/
Cultural Value

Institutional 
Accuracy

Environmental 
Coverage Required Data Ease of Communication References

Cost-Benefit 
Analysis

High Low High Low Reliable monetary 
data

High Tajani et al. (2016)
Tišma et al. (2021)

Revealed Preferences

Hedonic Pricing 
Method (HPM)

Medium Low to medium Low Low to medium Market data Medium Rosen (1974)
Freeman (2003)

Travel Cost Method 
(TCM)

Medium Low to medium Low Low to medium Market data Medium Clawson, Knetsch (1966)
Freeman (2003)

Stated Preferences

Contingent Valuation 
Method (CVM)

Medium Medium to high Medium Medium Extensive 
survey-based data

Low to medium Mitchell, Carson (1989)
Bateman et al. (2002)

Discrete Choice 
Experiments

Medium Medium to high Medium Medium Extensive 
survey-based data

Low to medium Bateman et al. (2002)
Hanley et al. (2001)

Multicriteria Analysis Medium to high Medium to high High High Mixed (quantitative 
+ qualitative)

Medium to low (depending 
on simplification)

Pujol et al. (2024)

Sustainability-Based 
Approach

Medium to high High High High Mixed (quantitative 
+ qualitative)

Medium to low (depending 
on simplification)

Dalmas et al. (2014)

Table IV Cross‑method summary

Strenghs Weaknesses Opportunities Threats

All Methods Solid academic foundations, encompassing 
well-established methodologies such as 
Cost-Benefit Analysis (CBA), Contingent Valuation 
Method (CVM), Hedonic Pricing Method (HPM), and 
Analytic Hierarchy Process (AHP).
Existence of international normative frameworks 
and methodological guidance issued by institutions 
like UNESCO, OECD, and ICOMOS.
A broad spectrum of empirical applications, ranging 
from emblematic cases such as Machu Picchu to 
urban rehabilitation experiences in Cartagena.

Persistent reliance on 
monetary valuation tools, 
which often struggle to 
capture intangible cultural 
and symbolic values.
Tendency to overlook or 
inadequately reflect local 
specificities, as observed in 
heritage sites like the 
Casbah of Algiers or various 
North African medinas.

Growing societal demand for 
sustainability, social inclusion, and 
participatory heritage governance 
provides fertile ground for 
methodological innovation.
Promising integration with 
Geographic Information Systems 
(GIS), spatial modelling techniques, 
and circular economy principles to 
enhance contextual relevance and 
decision-making accuracy.

Excessive standardisation risks 
erasing territorial diversity and 
reducing heritage valuation to 
technocratic checklists.
Risk of heritage appropriation by 
institutional elites, marginalising local 
stakeholders and limiting democratic 
engagement.
Ongoing tensions between heritage 
preservation objectives and increasing 
land pressure in urban contexts.

Fig. 3 Sector diagram showing the distribution 
of economic valuation methods within the 
study corpus

ture non‑market values, but it also signals a 
potential vulnerability: over dependence on 
data intensive instruments that are sensitive 
to survey design and respondent bias.

Travel Cost Method (TCM) occupies a distant 
second position (15%), highlighting the 
weight still given to recreational use values 
derived from observable behaviour. The 
modest share held by Hedonic Pricing (3%) 
and pure Cost-Benefit Analysis (3%) sug-
gests that property‑market signals and con-
ventional public‑economics tools remain an-
cillary rather than central in recent heritage 
research.

Notably, approaches explicitly framed by 
strong sustainability (multicriteria models 
and dedicated sustainability metrics), collec-
tively reach only 10% (8% + 2%), indicating 
that holistic, cross‑pillar evaluations are still 
emerging rather than mainstream. Equally 
under‑represented are spatial analyses, TEV 
extensions, and benefit‑transfer studies 
(each 2%), all of which could enhance trans-
ferability and contextual nuance. 

The corpus is skewed toward monetised, 
stated‑preference techniques, signalling a 

need to diversify toward integrative, sustain-
ability-focused approaches.

While most existing studies remain concen-
trated within Euro-Mediterranean contexts, 
this research adopts a broader perspective 
by incorporating case studies from all conti-
nents. This global coverage - encompassing 
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Europe, Americas, Africa, Asia, and Oceania 
- helps overcome the commonly observed 
geographical bias and enables the assess-
ment of indicator relevance across diverse 
heritage and socio-spatial contexts.

The critical meta-analysis of economic valua-
tion methods highlights that no single ap-
proach (monetary or otherwise is sufficient to 
account for the complexity of urban heri-
tage). Traditional techniques: cost-benefit 
analysis, hedonic pricing, contingent valua-
tion, each offer useful insights into specific 
aspects of heritage value (financial flows, 
implicit preferences, public attachment). Yet, 
they tend to isolate one dimension at the ex-
pense of a holistic reading. Hence the need to 
combine them within a more comprehensive 
framework, capable of capturing the multidi-
mensional nature of historic sites.

The multicriteria approach based on strong 
sustainability meets this ambition by aligning 
economic, social, cultural, and environmen-
tal criteria with the pillars of sustainable de-
velopment. It ensures that the preservation 
of heritage capital is central to valuation pro-
cesses. Although still emerging in heritage 
economics (Pujol-Galindo et al., 2024 qualify 
it as a “new research frontier” in the field), 
this approach has shown promise in pilot 
studies (participatory multicriteria assess-
ments conducted in Cartagena, Murcia) and 
is increasingly endorsed by international in-
stitutions.

•	 Development of a Multicriteria Grid Based 
on Strong Sustainability - Building on the 
previous findings, a multicriteria analytical 
grid was developed, structured around the 

four key dimensions of strong sustainability 
(Dalmas et al., 2014; Throsby, 2001; Fig. 4):

−− Economic sustainability (direct and indi-
rect revenues, territorial attractiveness, mul-
tiplier effects).

−− Social sustainability (inclusion, communi-
ty ownership, resident well-being).

−− Cultural sustainability (heritage transmis-
sion, authenticity, urban memory).

−− Environmental sustainability (ecological 
footprint, resilience, adaptive use of built 
assets).

Each axis was operationalized through a com-
bination of qualitative and quantitative indica-
tors, selected from international best practic-
es (World Bank, 2012d; UNESCO, 2011) and 
adapted to Mediterranean contexts. Indicator 
weighting was tested using the Analytic Hier-
archy Process (AHP), with the aim of applying 
the framework to complex historic sites.

Data collection relied on a triangulation strat-
egy combining semi-structured interviews 
with local stakeholders and experts, analysis 
of policy documents and technical reports, 
and spatial data processing using GIS. A pilot 
zone was selected to test the framework, with 
the intention of ensuring future scalability and 
transferability to other heritage contexts.

The resulting grid integrates tools rarely com-
bined in earlier studies, and provides a 
means to assess the economic value of heri-
tage beyond market uses. It captures intan-
gible aspects such as symbolic anchorage, 
social regeneration potential, and leverage 
effects on sustainable urban transitions. In 
this way, the grid reflects the logic of strong 
sustainability, where each dimension must 
maintain its critical integrity and cannot be 
sacrificed for gains in another.

•	 Operational Steps and Analytical Tools - 
The implementation of the grid followed a 
structured process encompassing four main 
phases. The first phase consisted of defining 
the sustainability dimensions and associated 
indicators. Drawing from the framework pro-
posed by Vernières et al. (UVSQ, 2012c) for 
urban heritage, the analysis identified four 
interdependent dimensions:
(a)	 Economic (e.g., income-generating activi-
ties, local employment, conservation costs).
(b)	 Social (e.g., living conditions, equity, so-
cial cohesion, community appropriation).
(c)		 Cultural (e.g., authenticity, identity, intan-
gible heritage, transmission of know-how);
(d)	 Environmental (e.g., condition of built 
fabric, urban landscape, ecological impact of 
interventions).

For each dimension, a set of relevant indica-
tors was selected with a strong emphasis on 

Fig. 4 The four key dimensions of strong 
sustainability
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the principles of strong sustainability. For in-
stance, built environment indicators included 
structural stability indices or risk-of-collapse 
thresholds, while cultural sustainability incor-
porated an index of cultural vitality (e.g., num-
ber of traditional craft practices still active, 
degree of intergenerational transmission). So-
cial sustainability was assessed through indi-
cators such as community engagement rates 
or socio-functional diversity indexes. The eco-
nomic dimension, beyond classic financial in-
dicators, included local viability metrics (e.g., 
share of local firms involved in rehabilitation, 
use of local materials and labour).

Each indicator was linked to a clear objective 
or threshold (maintaining housing vacancy 
rates below a specific percentage, or ensur-
ing the continued activity of a minimum num-
ber of traditional artisans). This threshold 
logic reflects the non-substitutability prem-
ise of strong sustainability, wherein no di-
mension should fall below its critical mini-
mum.

The second phase focused on data collection 
and methodological tools. It combined:

−− Documentary and historical analysis to un-
derstand the site’s evolution, legal status, 
and prior interventions.

−− Fieldwork and interviews with residents, 
users, and experts to gather qualitative in-
sights into social and cultural dynamics.

−− Geographic Information Systems (GIS), 
such as ArcGIS, to spatially map heritage 
conditions, accessibility, and risk zones.

−− Data processing tools, including Excel for 
score compilation, and where applicable, 
multicriteria decision-making software (e.g., 
ELECTRE, PROMETHEE, or simplified scoring 
matrices).

An essential feature of this phase was the 
participatory component: local workshops 
were organized to validate indicator selec-
tion and collect qualitative inputs. This ap-
proach aimed to foster ownership of the 
framework by local actors and to ensure its 
contextual relevance and legitimacy.

•	 Multicriteria Evaluation, Scenario Simula-
tion, and Sustainability Diagnostics - Once 
the indicators were populated, the third 
phase consisted of a multicriteria evaluation 
of the heritage site and a sustainability diag-
nosis. A synthetic dashboard or radar dia-
gram was constructed, whereby each axis 
represented one sustainability dimension 
(economic, social, cultural, environmental), 
and the value of each indicator was plotted 
against its target threshold (the “outer radi-
us” of the diagram).

This graphic representation helped identify 
areas requiring immediate intervention. For 

instance, a site could approach critical 
thresholds in the “built environment” dimen-
sion (numerous buildings at risk of collapse), 
suffer from economic underperformance (low 
tourist revenues, insufficient funding), but 
still display strong social and cultural vitality 
(active community networks, living tradi-
tions). Such a profile reveals unbalanced sus-
tainability and signals where priority actions 
should be focused.

Crucially, strong sustainability requires that 
all dimensions meet a minimum standard, ex-
cellence in one cannot compensate for defi-
ciencies in another. A site with serious physi-
cal deterioration, even if economically profit-
able, would still be considered unsustainable 
from a heritage standpoint.

For each, projected values indicators were 
entered into the grid. The results revealed 
trade-offs: for example, a tourism-focused 
strategy might enhance the economic score 
but jeopardize authenticity or community 
well-being. In such a case, the scenario would 
be rejected if it fell below critical thresholds 
in cultural or social dimensions. The multicri-
teria tool thus enabled a comparative and 
balanced assessment of strategies, aligned 
with strong sustainability principles.

The practical implementation of the pro-
posed framework may face several challeng-
es, including limited data availability, institu-
tional constraints, and the costs associated 
with collecting qualitative information. How-
ever, these obstacles do not undermine the 
relevance of the multicriteria grid; rather, 
they highlight the need for contextual adap-
tations and pilot applications. In this regard, 
the proposed approach should be viewed as 
a flexible decision-support tool, designed to 
progressively integrate economic, social, cul-
tural, and environmental dimensions into 
heritage evaluation processes.

•	 Strategic Recommendations, Transferabi
lity, and Final Considerations - Based on the 
diagnostic results, the multicriteria grid sup-
ported the formulation of balanced recom-
mendations. For example, if the analysis re-
vealed structural fragility in the built environ-
ment, the priority would be to reinforce or 
restore key buildings before pursuing tourism 
development. If cultural vitality appeared 
threatened (due to declining artisanal activi-
ty), measures to support knowledge transmis-
sion and local craftsmanship would be pro-
posed. Similarly, if infrastructure expansion 
projects (such as parking facilities) posed 
risks to visual integrity or authenticity, the grid 
allowed for the objectification of trade-offs be-
tween accessibility and preservation.

Visual tools (such as sustainability radar dia-
grams or weighted scoreboards) were used 
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to communicate findings to both decision-
makers and the general public. These syn-
thetic representations facilitated a holistic 
understanding of the evaluation, reinforcing 
the idea that heritage must be approached as 
a living system, not a static asset. They also 
emphasized that heritage governance should 
seek a balance between dimensions, not the 
maximization of any single indicator.

By adopting this approach, urban heritage 
sites are no longer reduced to financial bur-
dens or tourist assets, but are understood as 
complex, dynamic systems where material 
conservation, local livelihoods, economic vi-
ability, and cultural transmission are jointly 
addressed. This model aligns with the grow-
ing consensus among international institu-
tions and heritage scholars advocating for a 
stronger integration of cultural, social, and 
environmental values in heritage planning 
(Getty, 2021; UNESCO, 2011).

More specifically, it echoes the Historic Ur-
ban Landscape (HUL) approach promoted by 
UNESCO, which encourages a shift from iso-
lated conservation interventions to integrat-
ed, participatory, and context-sensitive 
frameworks. The multicriteria tool proposed 
here offers an operational embodiment of 
these principles. It helps ensure that future 
decisions do not sacrifice one dimension of 
heritage (e.g., authenticity or social cohe-
sion) for gains in another (e.g., economic 
profit), a constraint explicitly embedded in 
the logic of strong sustainability.

In conclusion, the multicriteria grid grounded 
in strong sustainability offers a novel and 
comprehensive approach to heritage valua-
tion. By bridging environmental economics 
with holistic value theory, it enables the as-
sessment and governance of urban heritage 
sites in a manner that is both rigorous and 
adaptable. This tool equips policymakers 
with a forward-looking framework that re-
spects cultural non-substitutability while op-
timizing heritage contributions to current and 
future urban well-being. In this sense, it pro-
vides the conditions for fully embedding heri-
tage conservation within the paradigm of 
sustainable development.

Conclusion

This study offers a critical reassessment of 
economic valuation methods applied to ur-
ban heritage, emphasizing the need to move 
beyond conventional monetary approaches 
toward more inclusive and sustainable ana-
lytical frameworks. By integrating the princi-
ples of strong sustainability into a multicrite-
ria evaluation process, a structured assess-
ment grid was developed to better capture 
the multifaceted value of heritage in diverse 
urban contexts.

The results demonstrate the effectiveness of 
this method in guiding trade-offs between 
conservation, enhancement, and spatial 
planning, while maintaining cultural, social, 
and environmental balances. Far from being 
a static model, the proposed tool offers a 
flexible foundation for supporting public de-
cision-making and fostering the co-construc-
tion of heritage strategies tailored to local 
specificities.

By combining analytical robustness with con-
textual adaptability, this research contrib-
utes to the development of renewed method-
ological standards that can support the 
evolving trajectories of historic cities toward 
more equitable, sustainable, and intelligent-
ly governed models.

Ultimately, this work seeks to open a space 
for dialogue between researchers, practitio-
ners, and policymakers by proposing a meth-
od that is reproducible, adaptable, and 
grounded in objective, place-based, and for-
ward-looking criteria. It calls for a broader 
recognition of heritage as a strategic lever for 
urban transition and social cohesion.

Finally, further development is needed to test 
the grid’s operational robustness and trans-
ferability through its application in urban re-
development, cultural planning, and heritage 
management projects. Such extensions could 
consolidate its role as a decision-support 
tool and a catalyst for sustainable heritage-
led urban transitions.

Glossary of Key Concepts

Economic Valuation: The process of esti-
mating the total monetary value of cultural 
heritage assets, including both market and 
non-market benefits. It demonstrates how 
heritage contributes to collective welfare 
and sustainable development beyond eco-
nomic profitability.
Multifaceted Benefits (tangible and intan-
gible): Heritage generates tangible bene-
fits such as tourism and employment, and 
intangible ones such as identity, memory, 
and social cohesion. These interlinked di-
mensions sustain cultural vitality and com-
munity resilience.
Cost-Benefit Analysis (CBA): A quantita-
tive method comparing the overall benefits 
and costs of a heritage project to deter-
mine its social efficiency. However, tradi-
tional CBA often fails to include intangible 
cultural and social values.
Positive Externalities: Positive impacts 
produced by heritage that are not reflected 
in market transactions, such as cultural 
pride, educational value, or aesthetic en-
richment. These social benefits justify pub-
lic support for heritage conservation.
Total Economic Value (TEV): A comprehen-
sive framework that encompasses direct 
use, indirect use, and non-use values (exis-
tence and bequest). TEV reflects both tan-
gible and intangible motivations for heri-
tage preservation.
Conventional Valuation Methods (CBA, 
HPM, TCM): Traditional approaches, in-
cluding Cost-Benefit Analysis (CBA), He-
donic Pricing Method (HPM), and Travel 
Cost Method (TCM), use market data to in-
fer value. Despite their precision, they 
overlook social and cultural dimensions.
Stated Preference Methods (CVM, DCE): 
Survey-based techniques such as Contin-
gent Valuation (CVM) and Discrete Choice 
Experiments (DCE), which elicit individual’s 
willingness to pay for heritage preserva-
tion. They are particularly suited to mea-
suring non-market and intangible values.
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Fig. 1 The figure illustrates the completed Block 23 in New Belgrade,  
built in 1968 as part of the socialist-era urban development
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Introduction

 Architectural design approaches reflect 
the culture from which they originate, the 
times, social values and ideas. Changes in 
architectural design approaches provide in-
sight into corresponding transformation with-
in society.

The Belgrade School of Housing emerged be-
tween the 1970s and 1980s in the Socialist 
Federal Republic of Yugoslavia (SFRY), during 
a time of intensive construction (Fig. 1, up). 
The name arose spontaneously and is not of-
ficial. During those decades, numerous stud-
ies were conducted and design principles 
were established to regulate the creation of 
high-quality living spaces. The Center for 
Housing within the Institute for Materials 
Testing of Serbia, worked on the problem of 
designing apartments for the domestic mar-
ket since its establishment. This period is 
also known for creating the so-called “Bel-
grade apartment”. Designers used standards 
for designing housing units that were in line 
with the lifestyle of the local population.

Drawing on numerous studies they conduct-
ed, the Belgrade School of Housing devel-
oped a conceptual framework intended to 
raise housing standards. This approach com-
bined principles traditionally applied in the 
design of individual housing with their imple-
mentation in collective housing. Several key 
characteristics that an apartment should meet 
at the design stage were defined, such as:

−− designing rooms in accordance with the 
needs and habits of the family, whereby the 
apartment is divided into a day and night 
zone,

−− dining room as part of extended communi-
cation,

−− an apartment with two centers, divisible 
by generations,

−− circular communication,
−− a technical block as a central element,
−− loggia as a constitutive element of the 

apartment,
−− flexibility,
−− individualization of multi-family housing,
−− coordination of the dimensions of the func-

tional and structural parts of the apartment 
(Alfirević, Simonović Alfirević, 2013: 45).

The result of the research is a large number 
of constructed residential buildings which 
have elements of the Belgrade School of 
Housing. They were based on the founda-
tions of research conducted at the IMS Center 
for Housing. The investor of the majority of 
the apartments was the Yugoslav People's 
Army, which actively participated in the im-
plementation of the regulations and built 
apartments for its employees.

Prior research on socialist housing in Yugo-
slavia has largely focused on architectural 
typologies and design methods (Baylon, 
Aleksić, Čanak, Lojanica), habitological re-
search developed at the IMS Center (Me-
canov, Petrović), and contemporary reinter-
pretations of the Belgrade School of Housing 
(Kušić, Alfirević). Additionally, philosophical 
perspectives on dwelling (Heidegger, Nor-
berg-Schulz, Pallasmaa) and sociological stu
dies of everyday life provided a broader con-
ceptual foundation for understanding hous-
ing as a cultural and social phenomenon.

Although these studies provide valuable in-
sight into typological development and theo-
retical interpretations, they remain limited in 
scope. Few works examine the relationship 
between state ideological frameworks, archi-
tectural design, and everyday social practic-
es. The interaction between policy directives 
and spatial design, and their combined influ-
ence on social life in socialist Belgrade, re-
mains insufficiently theorized.

The hypothesis of this paper is that housing 
space in socialist Yugoslavia was not merely 
a physical structure, but a social instrument 
shaping family life, gender roles, and collec-
tive values. The research problem examines 
how architectural concepts of the Belgrade 
School of Housing both reflected and influ-
enced social transformations in late socialist 
Yugoslavia. The aim is to identify and analyse 
architectural principles and social intentions 
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behind housing design in socialist Yugosla-
via, and especially in Belgrade.

The present study seeks to bridge these per-
spectives by examining how architectural 
form both shapes and reflects social transfor-
mation. Furthermore, this paper synthesises 
philosophical, sociological, and architectural 
perspectives to explain how the Belgrade 
School of Housing operated at the intersec-
tion of architecture and social change. This 
paper addresses the identified gap by inte-
grating architectural, sociological, and philo-
sophical perspectives to examine how state 
policies shaped architectural design, and 
how architecture, in turn, influenced patterns 
of social interaction and everyday life. In do-
ing so, the study situates the Belgrade School 
of Housing within a broader interdisciplinary 
discourse and clarifies its role as a mediator 
between ideology and lived experience.

Methodology

The research applies a qualitative and inter-
pretative approach. The main research ques-
tion addresses how housing architecture in 
late socialist Yugoslavia impacted and re-
flected social transformation. The hypothesis 
assumes that housing design played a role in 
shaping collective lifestyles and social val-
ues. This is particularly evident within the 
framework of the Belgrade School of Hous-
ing. The methods include:

−− content analysis of architectural, socio-
logical, and policy documents from 1970-
1980;

−− historical-descriptive analysis of housing 
policy evolution;

−− interpretation of philosophical perspecti
ves (Heidegger, Norberg-Schulz) in relation 
to the social role of architecture;

−− comparative analysis of architectural prin-
ciples proposed by Baylon, Čanak, and Alek
sić with contemporary views (Kušić, Alfirević, 
Mecanov).

The analytical procedure involved categoriz-
ing sources by discipline and period, identify-
ing key conceptual frameworks, and synthe-
sizing them to explain the interrelation be-
tween architectural design and philosophical 
perspectives. The research is based on a 
qualitative analysis of diverse sources rele-
vant to the development of residential archi-
tecture in socialist Belgrade.

The primary material includes:

−− theoretical and scholarly literature in ar-
chitecture, sociology, philosophy, and habi-
tology, which provides conceptual frame-
works for understanding housing as a spa-
tial, social, and ideological construct;

−− housing policies and state guidelines is-
sued during the socialist period, which artic-
ulate the institutional objectives that shaped 
design principles;

−− archival materials and period publications, 
including professional journals, conference 
proceedings, and reports produced by archi-
tectural institutions such as the IMS Centre;

−− representative examples of apartment 
types and housing models, examined through 
a comparative analysis of their spatial and 
functional organisation;

−− interpretative analyses of lived spatial ex-
perience, grounded in phenomenological 
and philosophical theories of residential 
space.
Selection criteria were established to ensure 
relevance for the research focus. Sources 
were selected on the basis of their compli-
ance with the following criteria: explicitly ad-
dress socialist-era housing principles; con-
tribute to understanding the ideological, so-
cial or functional formation of residential 
architecture, or form part of the scholarly 
discourse on the Belgrade School of Housing 
and habitological research. The material was 
then categorized into theoretical, policy-re-
lated, historical, and architectural-design 
sources, enabling a structured and targeted 
analytical process.

The methodological approach is grounded in 
an interpretative paradigm that understands 
architecture as a product of ideological and 
institutional frameworks. At the same time, it 
considers architecture an active medium that 
shapes everyday life. This integrated ap-
proach directly addresses the research ques-
tion. It also provides a structured basis for 
evaluating the hypothesis that residential 
architecture in socialist Belgrade functioned 
as a mechanism for social shaping. In particu-
lar, it examines how this occurred through 
the interplay between state policy and design 
practice.

Philosophical and Experiential 
Dimensions of Architecture  
within the Institutional Framework 
of Socialist Housing

Heidegger encouraged considering space as 
a place for human existence. According to 
him, the function of architecture is complex, 
and its essence is not only in shaping the 
form. In this context, architecture should 
have content, it should be able to respond to 
the spiritual needs of a person to the same 
extent as it responds to functional needs.
In his book “Existence, Space and Architec-
ture” Christian Norberg-Schulz (Norberg-
Šulc, 1975), presented a similar idea. He ar-
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gued that space should be examined through 
various concepts interconnected by rational 
relationships. The space serves to connect 
man with his biological environment, it mani-
fests his character traits, represents the pos-
sibility of interaction with a person’s social 
and cultural nature, it makes us think about 
the physical world.

Accordingly, it can be said that architecture, 
in addition to satisfying physical functions, 
influences the formation of emotions and the 
mental state of a person. The architectural 
design of space can have a positive or nega-
tive impact. The space in which a person car-
ries out their daily activities can calm, inspire 
or disturb them. Architecture acts as a stimu-
lus for self-discovery. While it cannot directly 
influence a person’s character or change it in 
a certain way, it can serve as a guide or re-
minder of the ideals and values to which a 
person subscribes.

The idea that architecture shapes a person, 
and vice versa, was presented by Professor 
Dr. Mako (Mako, 2015) through an analysis of 
the adaptation of space to the Christian way 
of life. He stated that, in the early centuries, 
Christians were expected to behave in a cer-
tain way. They were to inhabit spaces that 
reflected virtues and a lifestyle aligned with 
Christianity and the saints they venerated. 
Further analysis indicated that residential 
spaces were used to instil these virtues. This 
practice helped Christians distinguish them-
selves from pagans.1

In the modern era, the emphasis is on the 
construction of buildings, which are designed 
by determining their primary goals. That is, 
by considering the requirements in terms of 
location, purpose and materialization. And 
then the focus is on shaping the form and in-
terior of the building. The aesthetics of the 
building are harmonized with its function.

In this way, architecture emerges as a combi-
nation of the designer’s intuition and profes-
sional expression. It serves to foster connec-
tions and emotions (Mako, 2005). Such archi-
tecture can be created by an architect who 
combines childhood memories of spaces 
with knowledge gained from professional 
practice. In this type of space, the user feels 
inspired to identify with and engage actively 
in the environment.

Personal Trajectories  
in Shaping the Complexity  
of Residential Architecture

Architecture is shaped in accordance with so-
cial issues. It does not only represent the as-
piration to reaching aesthetic ideals. A well-
designed space is one that is in the service of 

humans and is designed in synergy with the 
specific era in which it was built.

In order for residential architecture to be 
shaped in a functional manner, a complex 
system should be implemented, one which 
includes planning, cost-effectiveness and 
construction technology, ease of mainte-
nance, and continuous adaptation to new cri-
teria in the field of legal regulations. It is also 
necessary to keep up with the development 
of residential conditions and current life-
styles. Residential architecture must meet 
basic human needs, reflected in the desire for 
shelter, privacy, sociability, and, in the long 
run, a sense of security as an investment 
(Petrović, 2004).

An architect shapes a space under the influ-
ence of numerous factors. These include the 
environment in which they grew up, the envi-
ronment in which they live as an adult, and 
the professional principles they have learned 
(Zumthor, 1999). Therefore, every architect 
designs differently and architectural design 
cannot be repeated indefinitely. This is desir-
able, because through the improvement of 
architecture, society develops, and the user 
is also invited to develop.

From a user’s point of view, a house in the 
sense of a residential space is the embodi-
ment of personal identity, an indicator of the 
individual’s personal character and habits. It 
is also a reflection of the time in which the 
user lived and an indicator of social changes. 
Architecture shapes a person in the same 
way that a person shapes architecture with 
his biological nature (Norberg-Šulc, 1975). 
The earliest and most intimate memories are 
linked to the house. Residential space is to 
some extent a treasury of memories and a 
space for free daydreaming (Gaston, 2005).

A person develops their needs in accordance 
with the environment and their own affinities 
(Vranicki, 1957). By designing space, archi-
tects strive for a balance between needs and 
the possibility of satisfying them. That is, 
they aim to fulfil specific residential functions 
within a given space. These functions can be 
passive or active, depending on the activities 
carried out by the individual (De Botton, 
2006).

When a person finds himself in a new space, 
he unconsciously tries to find and recogni- 
ze the architecture that he is familiar with 
(Zumthor, 1999). Accordingly, it can be said 

1	 A Christian home should aim to remove and com-
pletely eliminate extravagant, unnecessary, and insig-
nificant furnishings from both private and public spac-
es. The focus should be on spiritual development. A 
common premise underlying these perspectives is 
that spatial design should respond to users’ habits
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that architecture, in addition to satisfying 
physical functions, serves as a stimulus for 
self-knowledge, influences the formation of 
emotions and the mental state of a person 
(Pallasmaa, 1995). However, it cannot direct-
ly influence a person’s character or change it 
in a certain way, but it can serve as a guide or 
reminder of the ideals and values to which a 
person subscribes.

Without being aware of it, people analyse ar-
chitecture through all their senses (Pallas-
maa, 2005). A residential space can thus be 
viewed as a kind of a medium (Kušić, 2024).

The daily use of residential space is greatly 
influenced by the technology used in the 
household, the relationships between users 
and the immediate environment. The overall 
variability of a building largely depends on 
the available materials and technologies. It 
must be borne in mind that the construction 
system is a constant work in progress, which 
affects the final shape and dimensions of the 
components, as well as their finishing and as-
sembly techniques. Variability of a building is 
also affected as well as the fulfilment of envi-
ronmental requirements such as material re-
cycling and reduced energy consumption and 
environmental pollution (Krstić, 1997).

States’ Housing Policies  
in the Socialist Period

To understand how the socialist period in ar-
chitectural space shaped everyday life, it is 
essential to examine the state policies that 
guided the formation of residential design. 
These policies shaped the institutional frame
work that underpinned the phenomenologi-
cal and experiential constitution of residen-
tial space.

While the previous section explored the ex-
periential and phenomenological aspects of 
residential space, the following discussion 
examines the policy frameworks that struc-
tured residential architecture in socialist Yu-
goslavia. Together, these two dimensions re-
veal how ideological intentions were materi-
alised in lived spatial practices.

States’ housing policies consist of four basic 
phases. They are defined based on the analy-
sis of some factors from the past (Petrović, 
2004). The first is the restrictive phase in 
which the aim was to suppress speculation in 
the housing market. The second is the forma-
tive phase, which is reflected in the measures 

implemented by the state to support the non-
profit sector with the aim of balancing the 
housing market. The next is the supply phase, 
where the state played a major role in the 
supply of apartments, and the fourth phase is 
the one in which the state played a minimal 
role in financing housing construction but 
was present as support for other factors in 
the housing regime.

The first phase, the restrictive one, is charac-
teristic of the late 19th and early 20th centuries, 
when a mass migration of the population from 
rural to urban areas took place. As a form of 
aid, the state then introduced the so-called 
“housing allowance” (Petrović, 2004: 16).2

The second phase includes state participa-
tion to enable the construction of state-
owned housing or housing owned by com
panies and non-profit organizations. After 
World War II, housing policy changed as pri-
vate rent was replaced by public rent. Further 
changes involved an increasing share of pri-
vate ownership in the housing stock.

The third phase is characterized by the fact 
that private ownership became more numer-
ous. In other words, the share of privately-
owned units in the overall housing stock ex-
panded considerably.

What these phases demonstrate is that, simi-
lar to architects, the socialist states operated 
within defined constraints and planning regu-
lations that shaped the development of resi-
dential architecture. Their actions, therefore, 
were not entirely autonomous or unrestricted.

European countries that were organized ac-
cording to the principles of socialist policy, 
had a large share of the private rental sector 
in cities in the period before the rise of social-
ism. That means that they entered the first 
and second phases of housing policy.

Throughout the socialist period, the domi-
nant stage was the “supply” phase, classified 
as the third phase in housing policy; a transi-
tion to the fourth phase did not occur. The 
sudden privatisation of apartments led to a 
rapid shift from state-owned to privately 
owned housing. In a short period of time, nu-
merous households that were in a challeng-
ing financial situation became homeowners. 
As a consequence, certain financial incen-
tives were abolished. This change had a di-
rect impact on the living patterns of these 
households.

The vision of the Yugoslav Party was that 
“Socialism cannot subordinate a person’s 
happiness to some higher goal, because the 
highest goal of socialism is precisely the per-
sonal happiness of the individual.” (Kušić, 
2024: 47). The goal was to increase wages, 
strengthen consumption, improve working 

and needs, taking into account their religious, physi-
cal, emotional, and intellectual dimensions.

2	 This was a measure to reduce the differences be-
tween the new expenses that the family had and the 
income it had during the adjustment period.
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and living conditions, and develop trade ac-
tivities.3

During the socialist period in Yugoslavia, an 
apartment was considered a necessity that 
met the requirements of the modern basic 
unit of society, i.e. the family. The idea of 
family life in an apartment was associated 
with the stability and longevity of the married 
couple.
The late socialist period, often referred to as 
the period of industrialization, introduced new 
models of family housing. In such households, 
members were equal. There were usually two 
generations, that is, apartments were meant 
to accommodate parents and children. There 
was an ongoing emancipation of women, 
which resulted in both parents working out-
side the home. Life in an apartment was pro-
moted as a desirable transitional period from 
the extended family. It was also advertised as 
a simpler and faster way to maintain a house-
hold and raise a family (Aleksić, 1975). Before 
this period, multi-generation families mostly 
lived in one house (Dinić, 2003).

Great attention was paid to organizing the 
apartment in accordance with the needs of the 
housewife. The goal was to enable her to com-
fortably use the residential space.4 In addition 
to family obligations, the apartment needed to 
accommodate all activities necessary for the 
household to function properly. It also had to 
support the housewife in meeting her respon-
sibilities as an employed individual.

Understanding these policy-driven transfor-
mations clarifies the reciprocal relationship 
between ideology, architectural form, and 
everyday life and provides an essential foun-
dation for the central argument of this paper.
When the philosophical and sociological 
viewpoints analysed so far are considered to-
gether, they support the hypothesis that the 
development of socialist housing was influ-
enced by multiple, intersecting intellectual 
currents. This convergence of perspectives 
reinforces the complexity of factors shaping 
housing design. Despite their differing em-
phases, they reveal a coherent and mutually 
reinforcing influence on the formation of resi-
dential space.

Residential Architecture  
from the Perspective of Designers  
in the Period of Late Socialism

Designing residential space is not an exact 
process. It is not always easy to predict what 
purposes and needs the space should satisfy 
for the general public. It is necessary for the 
architect to follow his instinct, because he 
has an innate idea of how to move around in 

space. During the finalization of the design, 
the architect’s knowledge and experience 
have an impact (Benjamin, 2011). The space 
should be designed according to functional 
activities, according to what will happen in 
that space, what activities will be performed.

User complaints are important for architects, 
because users present problems they en-
counter when using the space. Those are not 
abstract problems (Baylon, 1976). Such com-
plaints should be considered if they are not 
the product of acquired bad habits.5

Mate Baylon (Baylon, 1972) defined apart-
ment as a space that should follow the devel-
opment of a person’s life and the growth of 
the family. It should be designed so that its 
shape changes in accordance with the growth 
of the number of family members and in ac-
cordance with needs that are constantly 
changing. The apartment should have the 
ability to transform as the family changes, 
through all life stages and situations.

In order for an apartment to be planned ac-
cording to the size of a family, it needs to be 
designed according to the number of people 
who will use it. This brings a variety of possi-
bilities for organizing the rooms and the con-
tents of the apartment. On the other hand, 
when apartments are designed according to 
the number of rooms, the solutions are not of 
similar quality.

Baylon also stated that apartments should 
not be divided into categories imposed by so-
cial organizations. An apartment itself cannot 
be “social” or “workers’”. It should be viewed 
only as a space for people to live and it 
should be developed in accordance with hu-
man needs. However, it is necessary to de-
sign it according to social requirements in 
terms of proper planning, economic viability 
and ease of maintenance.

The residential space has completely changed 
since the introduction of modern devices 
(Kušić, 2024). Such changes are constant and 
occur in accordance with innovations. Ac-
cording to Heidegger, a person does not free 
himself from obligations by using modern 
technology, he changes in accordance with 
the new technology, adapts to it and takes on 

3	 This means that socialism cannot give itself the 
task for which it was created and for which it exists, 
since socialism is already in the service of the person’s 
personal happiness. One of the most notable out-
comes of the program was the significant increase in 
the number of retail outlets established between 1956 
and 1963.
4	 It was designed with the intention of facilitating 
the upbringing of children from an early age, which 
meant easy supervision and monitoring of the devel-
opment of children.
5	 It has been noted that users experienced difficul-
ties using the apartment, regardless of whether more
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even more obligations (Heidegger, 1977). 
The imposed lifestyle often led to the omis-
sion of a room that served only for rest, relax-
ation and socializing, undisturbed by electro-
mechanical devices and appliances.6 Gropius 
defined such a phenomenon with the follow-
ing words: “With our enthusiasm for techni-
cal inventions, we have infected the whole 
world, but we have not been able to give 
spiritual guidance for the wise application of 
these invented means” (Aleksić, 1975: 17).
Technological progress leads to a loss of indi-
viduality. Certain cultural values have been 
lost in the name of applying the global ap-
proach in design. However, the inclusion of 
local values would open up the possibility of 
restoring universality in architecture.
The history of architecture is a significant 
source of information about the principles of 
construction. Thanks to the architectural de-
sign approaches from the past, future archi-
tecture continues to evolve with deeper cul-
tural and historical references. New direc-
tions do not have to and should not start all 
over again, but should build on existing 
ideas. In this way, architectural design ap-
proaches are improved, they are more inter-
esting and better than the previous ones. In 
this regard, architecture is in constant transi-
tion, it is reshaped and changed (Radović, 
2001) and new experiences are integrated 
with the previous ones.
Practitioners have reached the same conclu-
sion as architectural theorists - that space 
should be designed in accordance with the 
diverse needs of human life. At the same 
time, it is essential to ensure that design 
does not move to the opposite extreme, but 
rather maintains qualitative functional value. 
The introduction of modern appliances has 
had a significant impact on changing every-
day habits, posing an additional challenge 
for designers.

Basic Elements of Apartment Design  
in the Late Socialist Period

By observing family life during the day, de-
signers were able to understand how to di-
vide an apartment space into a day and night 

zone. They also noticed that there was a cer-
tain grouping of generations (Ristić Trajković 
et al., 2015), whereby the social activities of 
two generations did not mix. In this regard, 
the spatial organization allows for a flexible 
grouping of rooms - either around the sani-
tary core or the kitchen - depending on 
whether the intended use prioritizes social 
interaction or privacy. Thus, the layout of the 
apartment with two centres was developed.

Circular circulation within an apartment (Fig. 
2) is a design solution for situations in which, 
during everyday use, there is a need to 
change the direction of movement. The idea 
was that this element in the organization of 
the apartment contributed to a better stan-
dard of living. This element can be seen in 
apartments built before World War II (Alfirević 
and Simonović Alfirević, 2018) and it was re-
tained for apartments built after WW II. Apart-
ments with this element had better connec-
tivity of rooms without unnecessary corridors 
or separations and better interaction of fami-
ly members. The circular circulation com-
pletely changed the concept of division into 
day and night zones. This enabled a softer 
division of the zones in the apartment and a 
direct connection of the zones was achieved, 
which allowed for more flexible movement 
through the space.

Baylon believed that a well-organized apart-
ment, which positively affects the develop-
ment of the family, cannot have a bed for one 
family member to sleep in the living room. 
According to him, the main purpose of the liv-
ing room is to gather the family and use it for 
joint activities (Baylon, 1972). If one of the 
family members uses the living room as a 
bedroom, that can disrupt that person’s 
peace, personal time and intimacy, and he is 
in unequal living conditions compared to 
other members. Furthermore, his study on 
the organization of the apartment has dem-
onstrated that every dwelling has both upper 
and lower limits in terms of its spatial area. 
Within these parameters, the apartment 
must be designed to meet the needs of the 
family while remaining within the boundaries 
of the economic plan, that is ensuring cost-
effectiveness (Mecanov, 2008).

The element of extended communication was 
one of the ways in which the problem of plan-
ning a bed in the living room was solved, 
while also providing the option of family 
gatherings without disturbing the intimacy of 
a family member who is located in the living 
room. The concept was first introduced in 
1957, when an extended circulation space 
was placed at the centre of the apartment 
and used for family gatherings (Baylon, 
1975). The focal point of family gathering and 

members lived in it than originally planned. Complaints 
included the inability to install and arrange furniture to 
meet basic needs, as well as the challenge of organizing 
daily life according to the requirements of the modern 
family emerging during the socialist period. A lack of 
flexibility, necessary to accommodate household 
changes and development, was also observed.
6	 Although devices are intended to accelerate and 
simplify certain actions, an emphasis on constant in-
novation can weaken the connection between people 
and their residential space. This focus may reduce the 
meaningful interaction with the environment in which 
they live.

Fig. 2 Apartment with a circular 
communication element:  
1 - entrance, 2 - bathroom, 3 - kitchen,  
4 - dining room, 5 - living room, 6 - bedroom, 
7 - bedroom
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socializing was the dining table, which took 
on a multiple role. It usually served as a place 
for family meals; however, when combined 
with the extended circulation space, it could 
also be used for other activities such as sew-
ing, studying, hobbies, and ironing (Fig. 3).

During the 1960s, the circular connection ele-
ment was united with kitchen via extended 
communication (Fig. 4). The extended circu-
lar communication served as an additional 
space for the family’s shared activities. It was 
positioned in front of or next to the kitchen 
(Baylon, 1977-1979).

In order to advance the social development 
of the family, the possibility of transforming 
the living area and gathering family members 
was considered. Given that the average fam-
ily had limited financial resources to pur-
chase a housing unit, the transformation oc-
curred through the planning of one bed in the 
living room. This solution was a bone of con-
tention among architects, who believed that 
allowing a bed in a room intended for joint 
activities disrupted the social life of family 
members and negatively affected any gath
erings without the interference of other 
members. Although the reasons against or-
ganizing the apartment in such a way were 
identified, the instructions for designing 
apartments still provided for a bed in the liv-
ing room.

Flexibly designed apartments are those that 
allow for the adaptation of living space to the 
growth or decrease in the number of family 
members and to adaptation due to innova-
tions in standards. Such apartments allow for 
a change the internal organization of the 
apartment according to the needs of the 
household, by moving certain partition walls 
(Lojanica, 1975).

The example of an apartment in Fig. 5, which 
changes in accordance with the change in the 
number of family members, involves convert-
ing the loggia into a children’s room. The 
apartment in Fig. 5-d, originally designed  
for a small family - parents with a baby, after 
adaptation becomes suitable for accommo-
dating parents and two children. When the 
first child grows up enough for his own room, 
and the second child is still in a crib and 
placed in the parents' room, the loggia be-
comes a children's room, which is shown in 
Fig. 5-d2. Then, when both children reach 
school age, the former loggia becomes a 
room for two children, which is shown in Fig. 
5-d3. And the last change shown in Fig. 5-d4 
involves dividing the rooms so that children 
of different genders have their own rooms at 
the position of the former loggia and part of 
the living room.

The flexibility of a housing unit can be 
achieved during design, construction or dur-
ing use (Kara-Pešić, 1980). The apartment 
has a greater utility value if the possibilities 
of adapting the rooms to the needs of future 
users are well planned during the design and 
construction phases.

According to architect Mihailo Čanak, apart-
ments with multiple single rooms are more 
flexible than apartments with double-bed 
rooms or apartments with small floor area 
(Čanak, 1974).

Although the analysed examples of residen-
tial architecture from the late socialist period 
reveal a diversity of spatial concepts and au-
thor-specific approaches, they nevertheless 
share several underlying architectural and 
social intentions. Rather than forming a sin-
gle, uniform pattern, these projects demon-
strate a heterogeneous set of design strate-
gies shaped by the technological and ideo-
logical conditions of their time. Across this 
diversity, certain recurring objectives can be 
identified. The use of circular connections, 
extended communication zones and flexible 
room arrangements reflects an effort to ac-
commodate changing household structures. 
These strategies indicate that residential de-
sign was not driven solely by functional opti-
misation, but also by a broader ambition to 
mediate social behaviour and articulate the 
values of late socialist society.

This shows that spatial organisation func-
tioned as a mechanism through which archi-
tecture participated in shaping everyday life.

The spatial reorganizations often reflected a 
deliberate effort to preserve areas where im-
mediate family members could gather. They 
did not promote layouts in which each indi-
vidual would retreat exclusively to their pri-
vate room during their free time.

In apartments constructed over the past few 
years in the Belgrade region, the design of 
apartments that would enable the former life-
style has been omitted. Apartments are in-
creasingly designed according to the number 
of rooms that are required, and not according 
to the number of people who will use them. In 
practical terms, this creates problems for 
apartment users. The lack of pantry, closets, 
wardrobes and household rooms leads users 
to narrow the space they have by arranging 
the necessary storage furniture.

7	 The regulation that dealt with the conditions and 
technical standards for the construction of apartments 
for the needs of the Yugoslav People’s Army defined 
the functional characteristics and dimensions of the 
rooms (“Objašnjenje za primenu tehničkog uputstva o 
izgradnji stanova za potrebe JNA“, 1988). In this way, it 
was ensured that all apartments were designed equal-
ly for all members of the Yugoslav People’s Army. Also,

Fig. 3 Apartment with an extended 
communication, built in Belgrade  
between 1957-1958

Fig. 4 Apartments where the circular 
connection element is united to the kitchen 
via extended communication
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Insufficient attention is given to the spatial 
organization of apartments, particularly to 
the inclusion of a common area that would 
enable interaction among all household 
members. As a result, shared activities within 
the home are diminished and increasingly 
transferred to external spaces. Moreover, 
little emphasis is placed on the efficient or
ganization of interior layouts to optimize 
available space in relation to the number of 
occupants - an aspect once advocated by 
architects such as Baylon and Čanak.

Habitological Research Conducted  
at the IMS Center for Housing

During the 1970s, a need for research in the 
field of housing construction emerged. The 
demands for the rapid construction of resi-
dential buildings with quality-designed apart-
ments led to numerous notable studies. The 
studies led to the formation of regulations for 
the design and construction of residential 
units according to the needs of domestic us-
ers. One of the most important investors in 
the research was the Yugoslav People’s 
Army, which formed its own regulations for 
the construction of residential buildings for 
its own needs (Čanak, 2014). In most cases, 
military regulations coincide with civilian 
regulations.

Analyses have been conducted that provide 
insight into which life functions must be 
planned in the same space, and can or must 
be performed simultaneously (Čanak, 2013). 
As well as which functions can be planned for 
the same space but cannot be performed si-
multaneously, or functions that cannot be in 
the same space at all. For example, sleeping 
and raising animals can be in the same space 
but under certain conditions, while it is not 
advisable to plan sleeping and cooking to-
gether (Fig. 6).

The necessary dimensions of residential 
premises in which the average person feels 
comfortable were investigated. Various situ-
ations in which residential premises are used 
were studied and the dimensions of the ele-
ments and the premises themselves were di-
mensioned in relation to the dimensions of a 
person.7 Each situation was analysed with 
and without furniture in the room. In prepara-
tion for this exhaustive research, all the furni-

ture available and used in Yugoslavia at the 
time was reviewed, all dimensions and pos-
sibilities of use were entered. Along with the 
presentation of the dimensions of the aver-
age human body, a database was created 
which was later used for setting the dimen-
sions of the rooms in the residential unit.

The “Explanation for the Application of the 
Technical Instructions on the Construction of 
Apartments for the Needs of the Yugoslav 
People’s Army” (“Objašnjenje za primenu 
tehničkog uputstva o izgradnji stanova za 
potrebe JNA“, 1988) from 1988 stipulated 
that apartments of smaller sizes and struc-
tures should be designed on the ground floor 
and in the attic, and they should be smaller 
than 2,5-room apartments. Such apartments 
were described as temporary solutions while 
waiting for a larger and more spacious apart-
ment. It was noted that it was necessary to 
improve the use value of such apartments. 
On the ground floor, by choosing appro- 
priate materials and with increased protec-
tion against possible break-ins or unwanted 
views, for example by building a front garden. 
And in the attic, by increasing the area in 
cases where the building is designed with a 
sloping roof.

Apartments for the Yugoslav People’s Army 
were designed according to special rules and 
conditions (Kušić, 2024). Compared to other 
organizations that were investors of housing 
in Yugoslavia, more precisely for Belgrade, the 
Yugoslav People’s Army financed research 
and construction of apartments for the highly 
educated population (Kušić, 2024).8

The observed limitations stem from the rapid 
pace of implementation and the need to ad-
dress housing issues as they arose. Frequent 
changes in regulations over several decades 
prevented the establishment of a consistent 
set of design principles. Consequently, theo-

Fig. 5 The example of an apartment which 
changes in accordance with the change  
in the number of family members:  
d) Originally designed apartment;  
d2) Loggia as a children’s room: loggia is 
transformed in a bedroom for 1 child;  
d3) Loggia as a room for two children:  
former loggia and a smaller part of the living 
room are transformed into a bedroom for  
2 children;  
d4) Dividing the rooms at the position  
of the former loggia: former loggia and now 
half of a living room or in 2 single rooms,  
for 2 teenagers of opposite sex

the level of detail of the rules that were developed 
contributed to faster and more economically accept-
able construction.
8	 It is also noticeable that in the settlements of New 
Belgrade, where the largest number of apartments for 
the Yugoslav People’s Army were built, the smallest 
number of hand-operated activities was foreseen com-
pared to the Belgrade average for that time.
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Conclusion

In each historical period, dominant societal 
values are reflected in architecture through 
carefully crafted design elements, shaped by 
the architect’s knowledge, experience and 
intuitive response to the cultural context. It is 
up to architects to contribute to creating con-
ditions for the spiritual development of a per-
son when they stay in a designed space. 

They have the task of leaving a personal mark 
and enabling a connection between the 
space and the user. Through architecture, 
symptoms of social, economic, scientific, 
technical and ethnological conditions can be 
interpreted. A house, or rather a residential 
space, is a reflection of time, an indicator of 
the degree of societal development, of ac-
quired and created living habits.

This study has shown that residential space 
is not only a physical container but also a 
meaningful reflection of everyday life, shaped 
by the interplay between user needs, spatial 
organisation and broader societal values. It 
was designed according to the needs of the 
local population, so that they correspond to 
the needs of the traditional way of life. A 
space was created for various family gather-
ings, as well as for carrying out everyday life 
activities such as sewing, studying or engag-
ing in various hobbies.

This research demonstrated that the Yugo-
slav socialist apartment was not an ideologi-
cal cliché but rather a complex research-
based product developed to respond to local 
social needs. 

The paper establishes a critical comparison 
between former and contemporary models of 
housing, thus confirming its hypothesis both 
empirically - through case studies and docu-
ments - and theoretically - through philo-
sophical and sociological concepts. The main 
limitation of the research lies in the qualita-
tive nature of the analysed material and the 
focus on selected case studies.

To gain a better insight into the limitations 
imposed on residents in housing designed in 
the previous period, further research could 
be conducted by surveying residents in one 
of the recently built-up neighbourhoods in 
Belgrade. Such data would reveal experienc-
es and opinions about the practicality of liv-
ing spaces designed for the current period.

Fig. 6 Connections between housing functions
Legend: 1 - sleeping, 2 - resting, 3 - use of sanitary facilities, 
4 - consumption of food, 5 - performing basic hygiene, 6 - 
bathing, 7 - shaving and grooming, 8 - home exercise, 9 - 
recreational activities,10 - pet keeping, 11 - tv, radio, tele-
phone, 12 - reading, writing, 13 - intimate relations, 14 - fam-
ily member care, 15 - interactions, 16 - undressing, dressing, 
17 - food preparation, 18 - serving, 19 - manual dishwash-
ing, 20 - manual laundry washing, 21 - ironing, 22 - home 
maintenance, 23 - communication, 24 - social isolation, 25 
- conversation, 26 - clothing storage, 27 - food storage, 28 
- kitchen utensil storage, 29 - in-apartment waste disposal 
zone, 30 - mechanical dishwashing, 31 - mechanical laundry 
washing, 32 - utensil storage, 33 - storage of miscellaneous 
items, 34 - storage of books; a - must be in the same space, 
must occur simultaneously, b - must be in the same space, 
can occur simultaneously, c - must be in the same space, can 
occur simultaneously under certain conditions, d - must be in 
the same space, cannot occur simultaneously, e - can occur 
simultaneously within the same space, f - can occur simulta-
neously within the same space under certain conditions, g - 
can occur in the same space but not simultaneously, h - can 
occur in the same space under specific conditions, can occur 
simultaneously, i - can occur simultaneously within the same 
space under specific conditions, j - can occur in the same 
space under specific conditions, cannot occur simultaneous-
ly, k - cannot occur in the same space

retical insights were rarely reflected in prac-
tice during the construction process.

While phenomenological theories highlight 
the existential meaning of space, sociological 
and habitological studies focus on its regula-
tory and practical aspects. The present study 
seeks to bridge these perspectives by exam-
ining how architectural form both shapes and 
reflects social transformation.

The originality of this study lies in connecting 
philosophical and habitological interpreta-
tions of housing with empirical examples 
from late socialist Yugoslavia. This chapter 
highlights how architectural space was em-
ployed as an instrument of social shaping, 
mediating between state intentions and ev-
eryday cultural practices. In doing so, it re-
veals how architectural space functioned as a 
mechanism of social engineering and every-
day cultural formation.
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Fig. 1 Potential zones for the implementation of modular floating housing along the Sava River (km 9.5-0.0) in Belgrade
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Introduction

 Rapid urbanisation and increasing hous-
ing pressures compel cities worldwide to 
reconsider spatial strategies and explore al-
ternative models that address land scarcity 
and sustainability. Floating architecture has 
emerged as a viable, climate-resilient stra
tegy, particularly suited to flood-prone and 
high-density urban contexts (Olthuis and 
Keuning, 2010: 22; Kim and Bae, 2020: 3;  
UN-Habitat, 2019). In Europe, floating typo
logies have taken diverse forms, reflecting 
socio-spatial, technical, and governance mo
dels. In the Netherlands, Waterbuurt-West - 
a consolidated neighbourhood within IJburg 
- and Schoonschip, a self-initiated project, 
serve as key precedents with varying levels  
of planning integration (Metabolic, 2019; 
Schoonschip, 2022). The IBA Waterhouses in 
Hamburg and Urban Rigger in Copenhagen il-
lustrate modular, mobile typologies support-
ed by institutional frameworks (BIG Archi-
tects, 2017; Koekoek, 2010). The amphibious 
housing cluster in Maasbommel demon-
strates a hybrid approach, with homes that 
float during floods but rest on land in dry pe-
riods (Bertram, 2010: 56; Climate-ADAPT, 
2020). Together, these five cases reveal the 
potential of floating settlements to deliver 
spatial efficiency, energy autonomy, and cir-
cular resource systems, while also exposing 
barriers such as regulatory ambiguity, infra-
structural challenges, and maintenance com-
plexity (Lago and Czapiewska, 2020: 97-99; 

Jaroszynska and Wolanski, 2019; Kuryłek, 
2016).

In Serbia, water-based living remains infor-
mal and marginal, often seasonal in nature, 
and lacking legal or infrastructural support 
(Vuksanović-Macura, 2017: 118; Planning and 
Construction Act, 2022). Riverfront develop-
ment in Belgrade is largely shaped by private 
investment and excludes inclusive or sustain-
able strategies (Tilinger and Lalić, 2008: 42). 
Building on prior research into sustainable 
housing and waterfront regeneration (Maksi
mović, 2019; Maksimović and Krstić-Furun
džić, 2020), this paper investigates the con-
ditions under which floating housing could 
be adapted to the Sava riverfront. The aim is 
not to prescribe a universal model but to 
identify spatial, institutional, and technical 
enablers for context-sensitive implementa-
tion in Belgrade - an alternative paradigm of 
urban living in response to ecological and de-
mographic pressures.1

Methodological Framework

This research adopts a qualitative multi-case 
study design to examine the applicability of 
floating residential architecture as a sustain-
able response to Belgrade’s urban and hy-
drological challenges. It employs an analyti-
cal-synthetic and comparative method, wide-
ly used in architectural and urban planning 
research for analysing complex typologies 
and context-specific implementation. Case 
studies were identified through desk re-
search and targeted digital searches using 
terms such as “floating housing”, “modu- 
lar floating buildings”, “amphibious dwell-
ings”, and “water-based urban develop-
ment”. Sources included peer-reviewed arti-
cles, architectural monographs, technical 
documentation, and policy frameworks.

To validate secondary data, a site visit was 
conducted to Waterbuurt-West in Amster-
dam, one of Europe’s most integrated  
floating neighbourhoods (Metabolic, 2019). 
This enabled in-situ assessment of urban 
morphology, infrastructure, and typological 
organisation.

Given the need for climatic, institutional, and 
infrastructural comparability, the initial 
search was intentionally limited to European 
case studies. Non-European cases - although 
methodologically relevant at the global scale 
- were excluded due to substantial differ-
ences in regulatory regimes, hydromorpho-
logical conditions, and governance struc-
tures, which would reduce the analytical con-

1	 These studies were presented at the 6th and 7th 
International Academic Conferences Places and Tech-
nologies, held in Pécs and Belgrade respectively.
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sistency and limit the transferability of 
lessons to Belgrade’s context.

Five European case studies were selected: 
Waterbuurt-West, Schoonschip, IBA Water-
houses, Urban Rigger, and Maasbommel. Se-
lection was guided by four criteria:

1.	 Typological relevance - replicable modu-
lar or collective housing rather than experi-
mental or touristic units;
2.	Institutional integration - formal inclusion 
in planning frameworks (BIG Architects, 
2017; Schoonschip, 2022);
3.	Constructed status - realised and opera-
tional beyond the prototype stage;
4.	Multi-dimensional urban value - address-
ing at least two dimensions of environmental 
sustainability, infrastructural connectivity, or 
social inclusion (Lago and Czapiewska, 2020: 
97-99; Jaroszynska and Wolanski, 2019; 
Kuryłek, 2016).

Micro-houseboats, individual cabins, and 
non-residential prototypes were excluded 
due to their limited urban relevance.

Methodology

Building on this framework, the study applies 
a comparative, qualitative multi-case analysis 
to evaluate the transferability of selected ty-
pologies to Belgrade’s Sava riverfront. Three 
complementary methods were combined:

−− Document analysis of planning records, 
architectural documentation, and policy re-
ports (Urban Planning Institute of Belgrade, 
2021; Planning and Construction Act, 2022);

−− Literature review of peer-reviewed arti-
cles, technical studies, and regulatory frame-
works;

−− Empirical observation during a site visit to 
Waterbuurt-West, enabling spatial validation 
under real conditions.

Each case study was evaluated according to 
five analytical dimensions, selected for their 
relevance in assessing adaptive housing 
strategies for urban waterfront contexts:

1)	 Legal and regulatory framework (Planning 
and Construction Act, 2022);
2)	Urban integration
3)	Architectural and technical systems (Ol
thuis and Keuning, 2010: 22; BIG Architects, 
2017);
4)	Environmental performance (Bertram, 2010: 
56; UN-Habitat, 2019; Climate-ADAPT, 2020);
5)	Socioeconomic dimension (Schoonschip, 
2022; Metabolic, 2019).
An evaluation matrix, based on the principles 
of Qualitative Comparative Analysis (QCA), 
ensured standardised comparison and the 
identification of recurring patterns. Cross-

validation with independent sources en-
hanced reliability and methodological ro-
bustness. This structure supports critical 
analysis of the technological, legislative, spa-
tial, and social conditions required for imple-
menting floating housing in Serbia.

Site-Specific Considerations:  
The Sava River as a Target Area

Building on the comparative evaluation of 
European case studies, this section narrows 
the focus to Belgrade and identifies the Sava 
River as a potential pilot site for floating 
housing (Fig. 1). It represents the first step in 
translating general lessons into site-specific 
conditions. The Sava offers favourable mor-
phology, a moderate hydrological profile, 
and proximity to strategic urban zones. With 
an average discharge of about 1,560 m³/s 
and a width of 200-300 metres, several cen-
tral segments are non-navigable, making the 
river technically more suitable than the faster 
and commercially busier Danube (Plovput, 
2018-2022). Underutilised riverbanks - such 
as Ada Huja, the Lower Sava Amphitheatre, 
and downstream areas near the Belgrade 
Waterfront - present promising conditions 
for developing infrastructurally integrated 
and ecologically responsive floating neigh-
bourhoods (Tilinger and Lalić, 2008: 42; 
Vuksanović-Macura, 2017: 118; Maksimović, 
2019). However, Serbia’s current planning 
framework creates significant barriers. The 
General Urban Plan of Belgrade 2041 ac-
knowledges the importance of riverfront de-
velopment but does not classify floating 
housing as a legal typology (Urban Planning 
Institute of Belgrade, 2021). Likewise, the 
Planning and Construction Act (2022) lacks 
explicit provisions for modular residential 
structures on water. Future implementation 
therefore depends on targeted legal amend-
ments, the creation of new zoning categories, 
and the adoption of technical standards 
aligned with sustainable development goals 
and international best practices (UN-Habitat, 
2019; UNEP et al., 2024).

In sum, the Sava River offers technically via-
ble sites for pilot deployment, but regulatory 
reform is indispensable. These findings form 
the basis for the following chapter, which ex-
amines how European floating housing mod-
els can be adapted to Belgrade’s institutional 
and ecological framework.

Case Studies of Floating Buildings  
in Europe

This chapter presents an analytically struc-
tured evaluation of five built examples of 
floating housing in Europe. Each case was 
selected based on the methodological crite-
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ria previously defined in the research, includ-
ing typological diversity, integration into ur-
ban infrastructure, and relevance for poten-
tial adaptation to the riverine context of 
Belgrade. Rather than relying solely on de-
scriptive narratives, the case studies are ana-
lysed through a comparative framework of 
seven key indicators (see Tables I-II). This 
analytical-synthetic method enables cross-
case evaluation and the identification of 
shared challenges and opportunities.

•	 Waterbuurt-West (Amsterdam, Nether-
lands) - Fully integrated into Amsterdam’s 
zoning plans under the VINEX policy, Water-
buurt-West has legal recognition through ca-
dastral registration and municipal building 

regulations. The neighbourhood is connect-
ed to standard infrastructure networks (elec-
tricity, potable water, sewage, internet, and 
district heating), demonstrating the feasibili-
ty of integration into urban systems (Kuryłek, 
2016: 155). The modular housing units are 
built on concrete pontoons, standardised for 
scalability, though costs remain relatively 
high (Baker, 2015: 44-46). Environmental 
strategies include passive solar orientation 
and stormwater management, though renew-
able energy use is limited (Bertram, 2010: 
56). Socio-economically, the project targeted 
middle-income groups through a public-pri-
vate partnership, with limited inclusivity. Its 
replicability for Belgrade is high due to legal 

Fig. 2 View of Waterbuurt-West floating 
neighborhood, IJburg, Amsterdam

Table II Synthetic Evaluation of Representative Case Studies of Floating Architecture in Europe Based on Key Indicators

Case Study Legal & Reg. Urban 
Integration

Arch./Tech.
Innovation

Environmental 
Approach

Socio-Economic 
Value

Replicability 
in Belgrade Author’s Note

“Waterbuurt-West 
(IJburg)”

RRR RRR RR RR RR RRR Strong precedent; modular typology aligns  
with Sava riverfront urban conditions.

“Schoonschip” RR RR RRR RRR RR R Ecological innovation inspiring, but regulatory 
model weak

“IBA Waterhouses” RR RR RRR RR R R High-tech pilot; not scalable or socially inclusive

“Urban Rigger” R RR RRR R RR R Suitable for student housing; lacks legal  
and infrastructural integration.

“Maasbommel 
Amphibious Housing”

RR RR RR RR R RR Amphibious model is relevant for flood-prone areas; 
low-tech and adaptable.

R - minimal level of development / indicator present; RR - moderate development / partially transferable; RRR - high development level / directly transferable model

Table I Case Studies

Case Name of Floating 
Building Method of Investigation Location Year No.  

of Units
Avg. Unit Size 
(m²) Shared Spaces Typology

1 “Waterbuurt-West 
(IJburg)”

Site visit + Docs Amsterdam, 
Netherlands

2017 75 100-180 Yes Modular cluster housing

2 “Schoonschip” Literature + project 
documentation

Amsterdam, 
Netherlands

2019 46 120-160 Yes Co-housing, community-based

3 “IBA Waterhouses” Literature + project 
documentation

Hamburg, Germany 2013 5 140-200 No Luxury / pilot units

4 “Urban Rigger” Literature + official website Copenhage, Denmark 2016 12 30-40 Limited Student housing

5 “Maasbommel 
Amphibious Housing”

Literature + reports Gelderland, 
Netherlands

2005 32 100-150 No Amphibious single-family
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clarity and infrastructural integration but 
constrained by cost (Fig. 2).

•	 Schoonschip (Amsterdam, Netherlands) 
- Developed through a cooperative model, 
Schoonschip demonstrates how bottom-up 
initiatives can achieve legal integration with-
in Amsterdam’s planning framework (Schoon
schip, 2022; Metabolic, 2019). It is fully con-
nected to municipal infrastructure and fea-
tures a collective smart grid enabling energy 
exchange. Architecturally diverse yet modu-
lar in pontoon design, Schoonschip stands 
out as the most environmentally advanced 
project, with solar panels, green roofs, and 
high insulation standards. Its cooperative 
structure promotes affordability for middle-
income groups, though entry costs remain 
high (CityChangers, 2024). Replication po-
tential exists, but it requires supportive legal 
and financial frameworks in Belgrade (Fig. 3).

•	 IBA Waterhouses (Hamburg, Germany) - 
Realised within the Internationale Bauaus
stellung (IBA) Hamburg 2013, the Waterhous-
es illustrate how state-backed pilot projects 
can provide legal and infrastructural legiti-
macy. Architecturally, they are high-end cus-

tom units with advanced prefabrication, but 
positioned in the luxury housing segment - 
limiting inclusivity and scalability. Sustain-
ability features include solar panels and 
green roofs, though performance monitoring 
remains fragmented. For Belgrade, the rele-
vance lies more in the policy precedent of us-
ing public innovation zones than in replicat-
ing the luxury model itself (Fig. 4).

•	 Urban Rigger (Copenhagen, Denmark) - 
Conceived by BIG Architects, Urban Rigger 
uses recycled shipping containers on floating 
concrete platforms. The project operates un-
der temporary harbour leases, with frag-
mented infrastructure and off-grid systems 
(Danfoss, n.d.). It targets students through 
affordable rental models but lacks legal and 
infrastructural permanence. Replication po-
tential exists in Belgrade for temporary hous-
ing in pilot zones, especially for young pro-
fessionals or students (Fig. 5).

•	 Maasbommel Amphibious Housing (Gel
derland, Netherlands) - Developed in col-
laboration with Dura Vermeer and DeltaSync, 
this project introduced a legal exception to 
permit construction in a high flood-risk zone 

Fig. 3 Conceptual visualization  
and sustainability framework of the 
Schoonschip floating neighbourhood, 
Amsterdam

Fig. 4 IBA Waterhouses in Hamburg - 
combination of a photograph of the 
completed units and a technical floor plan. 
The project demonstrates the potential of 
high-quality prefabrication and integration 
with the urban context, although positioned 
within the luxury housing segment.
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(Climate-ADAPT, 2020; UrbanGreenBlueGrids, 
n.d.). The houses are amphibious - resting 
on the ground under normal conditions and 
floating during floods via concrete pontoons. 
Connected to conventional infrastructure, 
they adapt through flexible utility connec-
tions. While sold at market prices with limit-
ed inclusivity, they demonstrate a low-tech, 
scalable model highly relevant for Serbia’s 
flood-prone riverbanks (Fig. 6).

Table II offers a critical comparison of five Eu-
ropean case studies, highlighting strengths, 
limitations, and lessons most relevant for 
Belgrade’s riverfront adaptation.

The cross-case analysis highlights two trans-
ferable lessons: the importance of regulatory 
adaptability and robust infrastructure inte-
gration. Waterbuurt-West offers the stron-
gest urban precedent; Schoonschip illustra
tes participatory and ecological innovation; 
Maasbommel demonstrates flood resilience. 
IBA Waterhouses and Urban Rigger provide 
insights into policy experimentation and tem-
porary housing, though with limited scalabil-
ity. No single model fulfils all criteria; instead, 
a hybrid model - modular, inclusive, and 

regulation-ready - offers the greatest poten-
tial for Belgrade’s Sava riverfront.

Adapting Floating Housing Models to 
Belgrade: A Comparative Perspective

This chapter examines how European floating 
housing models can be adapted to Belgrade’s 
urban, institutional, and ecological conditions. 
Six analytical dimensions guide the analysis: 
legal frameworks, infrastructure, architectural 
typologies, environmental performance, so-
cial inclusivity, and replication potential. The 
aim is to identify enabling conditions and bar-
riers for resilient, inclusive, and sustainable 
floating housing along the Sava River.

•	 Institutional and Planning Framework - 
European cases such as Waterbuurt-West, 
Schoonschip, and the IBA Waterhouses high-
light the role of institutional backing. In Bel-
grade, the General Urban Plan 2041 notes riv-
erfront development but omits floating typolo-
gies (Urban Planning Institute of Belgrade, 
2021). No clear rules exist for mooring rights, 
cadastral registration, or insurance (Planning 
and Construction Act, 2022). To enable legal 
adoption, Serbia must introduce new classifi-

Fig. 5 Urban Rigger in Copenhagen  
- photograph of modular container units 
during assembly and an architectural section 
drawing. The project, designed by BIG 
Architects, demonstrates a scalable and 
mobile typology for student housing on 
water

Fig. 6 Amphibious Housing in Maasbommel, 
Netherlands - residential units resting on the 
ground under normal conditions and floating 
during floods via concrete pontoons.  
The project demonstrates a low-tech yet 
scalable model for climate adaptation  
in flood-prone areas.
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cations, amend planning laws, and set techni-
cal standards for buoyancy and flood resil-
ience. Without coordinated governance - e.g., 
JP Srbijavode, and the ministries of construc-
tion and environmental protection - floating 
housing risks remaining informal.

•	 Urban Morphology and Site Conditions - 
The Sava’s morphology offers spatial poten-
tial, with underutilised zones such as Ada 
Huja and inner bends downstream of the con-
fluence. However, infrastructure is lacking, 
and speculative developments such as Bel-
grade Waterfront dominate riverfront plan-
ning (Tilinger and Lalić, 2008: 42; Vuksanović-
Macura, 2017: 118). Lessons from IJburg dem-
onstrate that floating neighbourhoods must 
be infrastructurally equal to land-based ones 
to avoid marginalisation.

•	 Typological Relevance and Transferability 
- This subsection articulates the typological 
relevance of the selected European floating 
housing models and evaluates the degree to 
which their spatial, technical, environmental, 
and governance features can be meaningfully 
transferred to the Belgrade riverfront context.

−− Waterbuurt-West demonstrates high typo-
logical relevance due to its large-scale modu-
lar pontoon system, fully integrated infra-
structural grid, and clear internal spatial gov-
ernance hierarchy, all of which align with  
the morphological and regulatory require-
ments of Belgrade’s Sava riverfront (Calcag-
ni, 2025).

−− Schoonschip exhibits strong transferabili-
ty because of its cooperative governance 
model, decentralised utilities, energy-posi-
tive design logic, and adaptable modular 
clusters, although its advanced ecological 
systems would require significant institution-
al adaptation within the Serbian regulatory 
context (BIG Architects, 2016).

−− The IBA Waterhouses provide a valuable 
typological precedent through prefabricated 
hybrid structures supported by municipal in-
novation frameworks and embedded within 
long-term urban regeneration, demonstrat-
ing how state-enabled experimentation can 
legitimise new urban residential formats - an 
approach directly relevant for Belgrade.

−− Urban Rigger illustrates a compact, replica-
ble typology based on modular, stackable 
units suited to student and young-profession-
al housing, suggesting high transferability for 
Belgrade’s educational and innovation dis-
tricts along the river (BIG Architects, 2016).

−− The Maasbommel amphibious typology 
offers direct relevance for flood-exposed seg-
ments of the Sava basin, combining land-based 
stability with flood-responsive buoyancy, and 
therefore represents a particularly strong can-
didate for adaptive residential development in 
Belgrade (Climate-ADAPT, 2020).

•	 Environmental and Public Value Consider-
ations - Sustainability must extend beyond 
energy to encompass ecosystem health. 
While projects such as Schoonschip integrate 
floating wetlands and smart grids (Metabolic, 
2019), Belgrade lacks ecological zoning and 
environmental monitoring. Riverbanks are 
largely privatised, limiting public access (Vu
josević and Petrić, 2015). The UN-Water SDG 
6.6.1 report underscores the need for biodi-
versity-sensitive indicators, yet Belgrade cur-
rently lacks baseline ecological data (UNEP 
and UN-Water, 2024). Table III provides a 
comparative overview of key environmental 
and infrastructural strategies applied across 
the selected European floating housing proj-
ects. It synthesises measures such as floating 
wetlands, decentralised energy systems, pas-
sive orientation, and adaptive buoyancy solu-
tions, highlighting which ecological interven-
tions are most relevant for Belgrade’s hydro-
morphological conditions. By structuring 
these strategies side by side, the table en-
hances the analytical coherence of the chap-
ter and clarifies which models offer the high-
est transferability to the Sava River context.

Strategic Directions for Belgrade

The following strategic directions synthesise 
the institutional, spatial, infrastructural, and 
ecological priorities required to integrate 
floating and amphibious housing into Bel-
grade’s planning framework.

1.	 Introduce new zoning categories for float-
ing and amphibious housing (Planning and 
Construction Act, 2022).
2.	Designate specific implementation zones 
(e.g., Ada Huja, inner Sava bends) with inte-
grated utility provisions.
3.	Include floating typologies in strategic 
documents such as the General Urban Plan 
2041.
4.	Treat water as a public good - develop 
participatory planning methods and prevent 
riverbank privatisation (UNEP, 2024; Vuksa
nović-Macura, 2017).
5.	Pilot modular housing typologies (e.g., Ur-
ban Rigger) to test legal regulations, infra-
structure performance, and community ac-
ceptance.

Table III Comparative environmental lessons

Case Study Ecological Measures Lesson for Belgrade

Waterbuurt-West Limited renewables, passive design Upgrade sustainability benchmarks

Schoonschip Floating wetlands, smart grid Combine ecology and energy strategies

IBA Waterhouses Buffer zones, rainwater harvesting Use state-backed pilots for monitoring

Urban Rigger Off-grid solar, recycled containers Test temporary pilot housing solutions

Maasbommel Amphibious lots, flood adaptation Apply to flood-prone peripheries
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Fig. 7 Institutional Pathways Toward 
Legalizing Floating Housing in Belgrade

The diagram on Fig. 7 synthesizes the institu-
tional and regulatory transformations neces-
sary to enable the full integration of floating 
housing into Belgrade’s urban framework. 
Moving from the current absence of zoning 
categories and legal ambiguity, to a state of 
legal recognition, infrastructural parity, and 
policy inclusion, requires a multi-level and 
cross-sectoral effort.

European precedents confirm that Belgrade 
cannot directly replicate but can selectively 
adapt floating housing models. Priority lies in 
legal innovation, intersectoral coordination, 
and ecosystem-based design. A hybrid ap-

proach - modular, inclusive, and regulation-
ready - offers the greatest potential for inte-
grating floating housing into Belgrade’s Sava 
riverfront.

Contextual Adaptation:  
Toward Floating Living in Belgrade

Insights from European case studies demon-
strate not only the technical feasibility of 
floating housing but also the institutional, 
ecological, and social mechanisms that sup-
port its implementation. For Belgrade, the 
value of these precedents lies less in direct 
replication than in their adaptive potential. 
This chapter therefore examines how lessons 
from Waterbuurt-West, Schoonschip, the IBA 
Waterhouses, Urban Rigger, and Maasbom-
mel can be translated into Belgrade’s spatial 
and institutional context. The analysis is 
structured around four interrelated themes: 
institutional frameworks, environmental and 
civic dimensions, spatial integration zones, 
and strategic planning prerequisites. By em-
bedding the analytical-synthetic framework 
developed in this research, the chapter moves 
from comparative evaluation to local applica-
tion - assessing how floating housing could 
be planned, regulated, and socially embed-
ded along the Sava River. The aim is to iden-
tify enabling conditions, expose regulatory 
gaps, and outline pathways through which 
floating housing might evolve from concep-
tual innovation into a legitimate urban typol-
ogy in Belgrade.

Institutional Roadmap for Integration - Cur-
rently, Belgrade has no legal category for 
floating residences, and regulatory gaps exist 
across construction codes, utilities, insurance, 
and property rights (UN-Habitat, 2020). To 
move from institutional ambiguity toward sys-
temic inclusion, a phased roadmap is required. 
Table IV outlines a phased institutional road-
map that illustrates how Belgrade could prog-
ress from the current legal vacuum toward full 
integration of floating housing. It identifies 
key governance milestones - from regulatory 
recognition and legal reform to infrastructure 
alignment and pilot implementation - thereby 
clarifying the administrative steps necessary 
to support long-term adoption.

This roadmap reflects a transition from frag-
mented governance toward a systemic urban 
policy framework - anchored in cross-sec-
toral collaboration, legal precision, and eco-
logical responsibility - thereby enabling 
floating housing to evolve from conceptual 
innovation to legitimate urban typology.

Environmental and Civic Dimensions - Envi-
ronmental responsibility is essential to the 
long-term viability of floating housing. In Bel-

Table IV Institutional Roadmap for Floating Housing in Belgrade

Phase Key Features Lesson for Belgrade

a)	 Legal Vacuum No codes, zoning, or legal definitions  
for water-based housing

Blocks planning and investment

b)	 Recognition Expert debate and awareness raising Initiate academic and civic dialogue

c)	 Legal Reform Amend GUP, introduce subcategories,  
clarify cadastre

Establish legal certainty for housing  
on water

d)	 Infrastructure Alignment Integration with utilities;  
compliance with EIA & SDG 6.6.1

Align with EU and UN environmental 
standards

e)	 Pilot Deployment Modular units tested in controlled zones  
(Ada Huja, Blokovi)

Evaluate technical feasibility  
and public response

f)	 Urban Integration Floating housing embedded  
in long-term plans; rivers as commons

Ensure inclusivity and ecological 
protection

Table V Environmental and civic lessons from European precedents

Case Study Ecological Measures Civic/Policy Implications

Waterbuurt-West Passive orientation; stormwater management Legal clarity; infrastructural integration

Schoonschip Smart grid, floating wetlands Cooperative model; public access

IBA Waterhouses Green roofs, rainwater harvesting State-backed pilot; policy integration

Urban Rigger Off-grid solar, recycled containers Temporary/affordable student housing

Maasbommel Amphibious resilience, flood response Legal adaptation in risk zones
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Fig. 8 Strategic Planning Prerequisites  
for Belgrade

grade, such developments must address not 
only flood resilience and infrastructural inte-
gration but also the ecological and civic di-
mensions of water management. Reclaiming 
the river as a shared civic and ecological com-
mons is crucial for ensuring spatial equity 
and sustainability. European precedents de
monstrate that technologies such as floating 
wetlands, decentralised wastewater treat-
ment, and adaptive energy systems are effec-
tive only when embedded within governance 
frameworks that guarantee public access, 
transparency, and long-term monitoring. In 
line with SDG Indicator 6.6.1 (Change in the 
extent of water-related ecosystems over 
time), floating housing should be preceded 
by environmental impact assessments (EIA) 
and monitored through biodiversity perfor-
mance indicators (UNEP, 2024). Unlike Am-
sterdam or Hamburg, Belgrade lacks base-
line ecological data - including macrophyte 
density, benthic invertebrates, and fish diver-
sity - making it difficult to evaluate long-term 
consequences. Establishing systematic bio-
diversity monitoring and participatory envi-
ronmental councils would enhance transpar-
ency, prevent riverbank privatisation, and 
secure rivers as public goods. Ecological 
safeguards and civic governance must there-
fore be treated not as optional add-ons but 
as structural prerequisites for sustainable 
floating housing. While the inclusion of a 
separate ecological indicator in the case 
study evaluation exceeds the scope of this 
research, the analytical-synthetic framework 
nonetheless integrates environmental con-
cerns across institutional feasibility, socio-
political inclusion, and infrastructural adapt-
ability. Table V synthesises ecological and 
civic governance lessons from the five Eu
ropean case studies. By comparing envi
ronmental measures with their correspond-
ing policy implications, the table identifies 
which governance mechanisms - such as 
biodiversity monitoring, public access safe-
guards, and state-enabled pilot zones - are 
most transferable to Belgrade’s riverfront 
development.

Spatial Potential and Integration Zones - 
Three priority zones along the Sava River 
emerge as suitable contexts for controlled 
pilot deployment of floating housing. The 
New Belgrade Blocks (70-72), with their wide 
river section and proximity to existing utili-
ties, are well suited for student or affordable 
housing pilots. Ada Huja, an underused in-
dustrial zone prone to flooding, offers poten-
tial for mixed-use floating clusters with eco-
logical buffer zones. Čukarica Bay, with its 
semi-enclosed morphology and low current, 
provides favourable conditions for a recre-
ational and residential floating settlement. 

Together, these locations illustrate how di-
verse hydromorphological and infrastructur-
al contexts can support differentiated models 
of floating housing in Belgrade (Tilinger and 
Lalić, 2008: 42; Vuksanović-Macura, 2017: 
118; Urban Planning Institute of Belgrade, 
2021).

Strategic Planning Prerequisites - For float-
ing housing to move from concept to viable 
urban policy, four prerequisites must be ad-
dressed through planning and governance 
reforms (Fig. 8).

Reframing the River-City Interface - By treat-
ing the river not merely as a scenic backdrop 
but as a spatial and ecological platform, Bel-
grade has the potential to redefine its urban-
river interface. Floating housing, if institution-
ally supported and ecologically embedded, 
could serve as a model for adaptive urbanism 
in Southeast Europe - bridging the divide be-
tween housing innovation, environmental re-
silience, and democratic governance.

Conclusions

This research has demonstrated that floating 
housing is more than an architectural experi-
ment: it is a climate-adaptive, socially inclu-
sive, and institutionally demanding typology 
with the potential to reshape Belgrade’s riv-
er-city interface. The study introduces an 
original analytical-synthetic framework that 
applies context-specific indicators to assess 
the legal, spatial, environmental, infrastruc-
tural, and socio-economic feasibility of float-
ing settlements. By combining comparative 
case study analysis with field validation in 
Waterbuurt-West (IJburg, Amsterdam), it ex-
pands the methodological toolbox for urban 
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Fig. 1 Student projects on the theme of a sphere with set dimensions, 
Interior Workshop, academic 2020/2021.  
From top to bottom, the students Jelka Bogdanić, Filip Herljević,  
Val Kalinić, Lovro Markus, Miljenko Lovre Trutina;  
supervisor: Ph.D. Dina Vulin Ileković, Professor
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addition to these architectural problems of formal nature, the inten-
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Introduction

 The sphere is applicable in design and in ar-
chitecture, from the helmet that encases the 
head and the chair1 that is a capsule partly 
surrounding a space for the body to the resi-
dential scale of a dwelling place (Fig. 2) and 
sphere on a town planning scale, of the kind 
conceived by Buckminster Fuller.2 A building 
with spherical geometry is inherently evoca-
tive, provocative and appealing, particularly 
in comparison with orthogonal structures. It 
will also provide, depending on the proper-
ties of the membrane that defines it, a dis-
tinctive spatial experience. The sphere is au-
tonomous, without any dialogue with the 
context. It can have at one and the same time 
the character of timelessness and overtones 
of futurism. The universality of the form has 
its own symbolic and metaphorical charge, 
potentially intelligible to heterogeneous 
classes of people. The very form, if it is inte-
gral, suggests the possibility of mobility, of 
hovering, rolling or floating. The full experi-
ence of the form will sometimes involve not 
only the sense of sight but other senses and 
feelings.

A geometrically regular spherical or hemi-
spherical body has over the course of history 
tended to symbolise completeness, perfec-
tion, the heavenly vault. True, symbolism in 
architecture does not stand still, developing 
in time in tune with changes in the cultural 
and social contexts. And yet a work of archi-
tecture can still retain the fundamental sig-

nificance and relevance of its symbolism over 
the long term, if it stems from the most ele-
mentary sensations of perception.3

Based on this context, the research seeks to 
address the following questions: What archi-
tectural, structural, and socio-cultural factors 
make the sphere suitable for individual hous-
ing? How can design strategies respond to 
challenges associated with spherical geome-
try, such as space optimization and construc-
tion methods? And finally, can the sphere 
contribute to a redefinition of domesticity, 
creating symbolic spaces that reflect contem-
porary living patterns?

Constructing according to the bubble princi-
ple is building with air.4 Air can be identified 
with flight in physical and figurative senses. 
According to Gaston Bachelard, the element 
of air contains the psychology of the imagina-
tion of movement (Bachelard, 2011: 7), i.e., 
serves as driver of the dynamic process of the 
imagination.

In a creative partnership with Shoji Sadao, 
Buckminster Fuller devised the utopian archi-
tectural vision of Cloud Nine5, 1960, a levitat-
ing sphere 1.6 km in diameter meant for the 
accommodation of thousands of inhabitants 
forming the aerial city (Fig. 2). The idea draws 
on the hypothesis that the raising of the inside 
temperature by a single degree would enable 
the sphere to levitate like a balloon. In opposi-
tion to floating spheres was the dystopian vi-
sion of subterranean spheres beneath Man-
hattan thought up in 1969 by Oscar Newman 
and illustrated by Jean Laggarigue (Fig. 2). 
Underground spheres with a volume of about 
5 cubic kilometres were conceived as huge 
nuclear attack shelters; the author’s paradoxi-
cal idea was that they could be built with the 
aid of multiple nuclear detonations (Newman, 

1	 There are clear references to the bubble in the 
Ball Chair and the Bubble Chair designed by Eero Aar-
nio. The Bubble Chair has no legs, the sphere being 
fixed to the ceiling with a chain, and is made of trans-
lucent materials. Both models create the sense of a 
private and to an extent isolated space around the 
user and feature unique acoustics.
2	 During the 1960s Buckminster Fuller and Thomas 
Howard presented the Manhattan Dome project, their 
visionary objective being the upgrading of living con-
ditions in the urban space. The geodesic dome, diam-
eter about 3 km, would protect a given urban area 
from extreme weather conditions. Inside the dome, 
climate would be controlled and energy use dimin-
ished. Although the Manhattan Dome was not con-
structed, it did embody Fuller’s futurist approach to 
sustainability and is held to be one of the emblems of 
futuristic architecture.
3	 The most powerful symbols derive from the most 
elementary perceptual sensations because they refer 
to the basic human experiences on which all others 
depend. (Arnheim, 1977: 73)
4	 Pneumatic construction is supported by com-
pressed air inside its inflatable structural elements.
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1969: 186). The buildings and streets of the 
underground city were similar to the above-
ground network, with additional levels of un-
derground spaces. Air would be recycled via 
air filters that went up to the surface.

Research Methodology

The paper is devoted to a depiction of the po-
tentials of spherical constructions meant for 
individual housing triggered by their inevita-
ble symbolic properties and immanent a-con-
textuality.

The basis of the research is a comprehensive 
analysis of the specimens selected as points 
of reference in the architectural application 
of the idea of the bubble in the 20th century. 
The methodological approach included a 
combination of historical evidence within 
theoretical frameworks as well as experimen-
tal design-driven method. The evolution of 
the spherical individual house was studied 
by using primary and secondary sources for 
architectural scientific research complement-
ed with the insight into cultural, social and 
technological context. In addition, the focus 
was on the specific and variable symbolic val-
ues of sphere. Insight into the topic was cre-
ated by using archival material from archival 
collections and various published sources 
specified in the bibliography, through per-
sonal contacts with selected contemporary 
key architects and their personal documenta-
tion, as well as by conducting the experimen-
tal design assignment that students had 
completed during one semester. The design 
assignment had been done within the course 
Interior Workshop in the Graduate Pro-
gramme of Architecture and Urban Planning 
at the Faculty of Architecture in Zagreb.

Homo Bulla Est

The origin of the metaphorical expression 
homo bulla est6 is a Latin saying, about the 
brevity of life7 as recorded by Roman writer 
and scientist Marcus Terentius Varro in his Re-
rum rusticarum, libri tres (Varro, [about 37 
BCE] 1912: 7). During the 16th century the ex-

pression was popularised by Erasmus8, in or-
der to emphasise the preciousness of each 
moment of experience as against the futility of 
human existence. During the 16th and 17th cen-
turies, the homo bulla concept is often shown 
in the allegorical painting known as Vanitas9 in 
the motif of boy or putto blowing soap bub-
bles. The fact that at one moment the bubble 
will be splendid and perfect and vanish in the 
next is suggestively symbolic of transience. 
The depiction of soap bubbles continued to be 
used in the following centuries, but in time 
this symbolism linked with ideas about the fu-
tility and brevity of the human span was en-
riched with other interpretations involving 
connotations of either melancholy or else 
playfulness and well-being (Fig. 3). In Japa-
nese painting the aesthetic beauty of the soap 
bubble was much appreciated as was the per-
fection of its spherical form (Mori, 1996: 172). 
Today the expression to be in a bubble of 

5	 The actual name of Cloud Nine draws on the idiom 
to be on cloud nine, suggesting a condition of bliss. 
The aerial city offers to make the dream of flight, the 
overcoming of gravity, come true.
6	 Lat. Man is a bubble.
7	 …quod, ut dictur, si est homo bulla, eo magis 
senex (Lat. …one says, if man is a bubble, he is all the 
more so in his old age)
8	 Erasmus quoted this Latin saying in his work Ada-
giorum Collectanea, published in 1500.
9	 Vanitas (Lat. vanity) is a kind of genre painting 
with symbolic motifs that prompt thoughts about val-
ues and priorities and promote higher ideals referring 
to the transience of this earthly life.

Fig. 2 Eero Aarnio: Ball Chair, 1963 (top left); 
Eduardo Longo: Study of a housing complex, 
1970s (top right); Buckminster Fuller  
and Shoji Sadao: Cloud Nine, about 1960 
(bottom left); Jean Laggarigue after a 
description by Oscar Newman: Underground 
City Beneath Manhattan, 1969 (bottom right)

Fig. 3 Hieronymus Bosch: Third Day  
of the Creation of the World,  
triptych The Garden of Earthly Delights  
(De tuin der lusten), detail, 1490-1500 (left); 
Édouard Manet: Les Bulles de savon, 1867 
(centre); Ugo La Pietra: Uomouovosfera,  
1969 (right)
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one’s own is often used to describe a particu-
lar state of awareness or immersion in one’s 
own thoughts and a flight from reality.

Minimal Surfaces: A Combination  
of Mathematical Model  
and Architectural Concept

Bubbles and films of a soap and water solu-
tion are examples of the mathematical con-
cept of minimal surface. Individual bubbles 
are always spherical. The surface tension of 
the film of soapy water and the pressure of 
air inside the form created arrive at an equi-
librium thanks to the bubble taking on the 

form of sphere or the geometrical form that 
has the least possible surface area for the 
given volume. The first systematically to re-
search into the geometry of the bubble and 
soap films was Joseph A.F. Plateau, who for-
mulated the general rules governing the 
forms of possible surfaces. The basic princi-
ple of the geometry of soapy water films and 
bubbles runs: A physical system will remain 
in a certain configuration only if it cannot 
readily change to a configuration with less 
energy (Almgren and Taylor, 1976: 83).

Models of minimal surfaces or forms that mi-
nimise the surface area can be made by dip-
ping a wire loop into a soap solution, the 
soap film forming a minimal surface restrict-
ed and defined by the framework chosen. 
Multiple experiments in this field were car-
ried out by the architect Frei Otto, who 
brought in the concept of form-finding, refer-
ring to the use of physical models as means 
for discovering forms with the use of the 
smallest possible amount of materials and 
energy (Zexin and Mei, 2017: 1). 

In 1961 Otto started off a sequence of experi-
ments with bubbles according to the minimal 
area principle. A special machine was con-
structed for the purpose of systematically re-
cording and measuring the geometry of the 
soap film model (Serebryakova, 2016). 
Thanks to these experiments he managed to 
develop innovative avant-garde forms and 
constructions, specialising in light tensile 
and membrane structures. Frei Otto is recog-
nised as the originator of parametric design 
in architecture.

Spheres, Bubbles, Clouds, Capsules: 
From Utopian Visions to Temporary 
Architecture

The application of ideal elementary geometri-
cal forms like the sphere is characteristic  
of French neo-classicism. The best-known 
names here are Étienne-Louis Boullée and 
Claude-Nicolas Ledoux and the sphere ap-
pears as part of the composition of structures 
of various purposes. According to current 
knowledge and excepting primitive and ver-
nacular constructions or traditional shelters 
considered a type of dome (Steadman, 2006: 
121), the first spherical house for residential 
purposes was designed by Antoine Laurent 

10	 Günther Zamp Kelp, one of the co-founders of 
Haus-Rucker-Co gave simplicity and effectiveness as 
the main reasons for the use of pneumatics (Mollard, 
2020).
11	 The installation Astro Balloon was reinterpreted 
as Feedback Space at the 2008 Venice Biennale and at 
the Beijing Biennial in 2022. The heartbeats of the 
visitor are measured and transformed, by way of feed-
back into visual phenomena.

Fig. 4 Antoine Laurent Thomas Vaudoyer: 
Design for a house for a cosmopolite, 1783 
(top left and right); Claude-Nicolas Ledoux: 
Maison des gardes agricoles, Maupertuis, 
1804 (bottom left and right)

Fig. 5 Coop Himmelb(l)au: Astro Balloon [1969] 
Revisited - Feedback Space, 2008, Venice  
(top left); Coop Himmelb(l)au: The Cloud, 1968, 
model, photo: Markus Pillhofer (top right); 
Kengo Kuma and associates: Frankfurt Tea 
House, 2007, photos: Antje Quiram  
(bottom left and right)
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Thomas Vaudoyer for the cosmopolite, for 
someone, that is, who regards the whole 
planet as their home. Hence, probably, the 
choice of the sphere (Fig. 4). This is a palace, 
and also a temple devoted to all kinds of hu-
man knowledge. Claude-Nicolas Ledoux de-
signed the famed Maison des gardes agri-
coles for the estate of the Marquis de Mon-
tesquieu in the commune of Maupertuis in 
1804 (Fig. 4). A perfect sphere was surround-
ed by growing areas and was used as a shed 
for farm workers, containing a kitchen and 
four dormitories for living in and various util-
ity and auxiliary spaces.

From the mid-20th century experimentation 
with the form of the bubble gained in popu-
larity as an innovative architectural alterna-
tive that called into question the entrenched 
idea of the traditional home. The house of the 
future referencing the soap bubble was thus 
founded on the concept of a flexible, uncon-
ventional and open plan, with the application 
of technology. This was architecture as cloud, 
seemingly as light as air (Wolf D. Prix, in: 
CoopHimmelb(l)au, [1968] 2009).

In his 1965 article “A home is not a house”, 
Reyner Banham describes a contemporary 
house. As form of the residential space de-
scribed, the artist François Dallegret pro-
posed an inflatable transparent bubble. The 
ever-greater importance of complex mechan-
ical equipment is to be seen in the dimen-
sions and prices of devices needed for con-
temporary housing. Pipes, ducts, antennas, 
cables, heating elements, solar cells and 
suchlike are the main features in the design. 
Privacy in the traditional sense is down-
played, and the interior of the house is in vi-
sual terms part of the wider spatial environ-
ment. Banham sees the housing of the future 
as transportable and self-sustaining machine 
located anywhere in the natural environment. 
Architecture is fully independent of the con-
text, reduced to the transparent membrane 
of the bubble, and ultimately to the consum-
able of mass culture (Banham, 1965: 77). Ar-
chitecture is content, not envelope.

In the post-war decades, spherical architec-
tural structures remained in most cases in the 
domain of utopian projects or architecture on 
paper: Living Capsule (Raimund Abraham, 
1966), The Suitaloon (Micheal Webb, 1967), 

The Cloud (Coop Himmelb(l)au, 1968; Fig. 5), 
Uomouovosfera (Ugo La Pietra, 1968; Fig. 6), 
Villa Rosa (Coop Himmelb(l)au, 1968). Accord-
ing to Wolf D. Prix, The Cloud is an organism 
for dwelling, mobile and spatially changeable. 
The building materials are air and dynamics 
(Wolf D. Prix, in: Coop Himmelb(l)au, [1968] 
2009).

Some experiments, however, have been giv-
en concrete form.10 The availability of cheap 
polyvinyl has enabled young authors to 
translate the concept into reality, not as mod-
els, but on a 1 to 1 scale. Research is being 
conducted into the experience of almost de-
materialised form along with the intensifica-
tion of sensory experiences or the potentials 
of the human senses: Astro Balloon11 (Coop 
Himmelb(l)au, 1969; Fig. 5), The Restless 
Sphere (Coop Himmelb(l)au, 1971), Balloon 
for Two (Haus-Rucker-Co, 1967), La Ballule12 
(Gilles Ebersolt, 1977)…

Pneumatic construction entails a membrane 
stabilised by compressed air.13 In the follow-
ing decades the bubble appeared but seldom 
in architecture, only in some extreme situa-
tions such as for example the construction of 
Rem Koolhaas and Cecil Balmond in the form 
of a ball filled with helium above their design 
for the Serpentine Gallery in London in 2006, 
or various spatial interventions of artists and 
architects reminiscent of the experiments of 
the 1960s.

Constructions made of single layer mem-
branes have typically been characterised as 

Fig. 6 Ugo La Pietra:  
Immersioni - Uomouovosfera, 1969-1970
The immersions are an invitation to quit 
reality and discover a refuge in a kind  
of privacy that is both a separation  
and a way for exploring the possibilities  
for intervention through elements that shift 
and break with the traditional codified terms.  
(Ugo La Pietra, 1967/1969)

12	 La Ballule is primarily meant for rolling. This is a 
zorb ball that was first registered technically and com-
mercially by architect Gilles Ebersolt in 1981.
13	 In 1917, Frederick W. Lanchester was the first to 
patent an air-supported structure; in 1920 he regis-
tered a patent for an air-supported exhibition hall with 
a dome diameter of 329 m. Although these structures 
were not built, both designs were published in key ar-
chitectural publications and can be considered prede-
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transient and temporary. However, mem-
branes with double walls have been used as 
durable building systems for composite 
pneumatic constructions. When ethylene tet-
rafluoroethylene (ETFE), a sturdy, recyclable, 
transparent and very light material, was in-
troduced, architects began to use pneumatic 
technology in their structures. Particularly 
notable examples include: the Allianz Arena 
in Munich (Herzog & de Meuron, 2005), the 
Media TIC Building in Barcelona (Enric Ruiz-
Geli, 2009), and the Water Cube in Beijing 
(PTW Architects, 2008). In his Frankfurt Tea 
House (Fig. 5), Kengo Kuma wished to 
achieve a breathing architecture, meaning 
the incorporation of the dynamics of breath-
ing as metaphor for interactivity with the en-
vironment. A double-skinned membrane 
filled with air is made of a soft, light and 
translucent material called Tenara. The two 
membranes are fastened together with poly-
ester tape. Breathing architecture is an at-
tempt to get as close as possible to the origi-
nal character of the ephemeral space for the 
tea ceremony, in contrast to the nonbreath-
ing concrete architecture of the 20th century 
(Kuma: 2007).

Materialisation of the Bubble  
in Durable Sphere for Housing

The first constructed spherical building is 
reckoned to be the Kugelhaus14 built in 1928 
to a design by Peter Birkenholz, while the 
first housing structures inspired by the soap 
bubble and built with the pneumatic tech-
nique were put up in Falls Church to a design 
of Wallace Neff during World War II (Head, 

2011: 34). Neff called this technology airform. 
After a circular concrete slab was poured for 
the foundation, a balloon was sprayed with a 
kind of concrete known as gunite. After the 
concrete was cured and set, the balloon was 
deflated. Such a manner of construction en-
abled homes to be built in 48 hours. The ar-
chitect was convinced that the speed, sim-
plicity and economy of this kind of construc-
tion would provide an answer to the housing 
crisis of the middle of the 20th century (Head, 
2011: 13, 15). Bubble Houses in Hobe Sound, 
completed in 1954 and designed by Eliot Noy-
es, used Neff’s airform system.
In the late fifties, Frank Lloyd Wright and the 
United States Rubber Company joined forces 
on an experimental project and prototype of 
an inflatable dome known as the Fiberthin Air 
House (Fig. 7). The approachable and practi-
cal shelter 6 m in diameter was conceived as 
a temporary dwelling space or as a vacation 
home. The use of robust nylon covered with 
vinyl and known as fiberthin was envisaged 
(Frank Lloyd Wright Foundation, 2019). Al-
though the project was never fully articulated 
and the prototypes were not used success-
fully in practice, the Fiberthin Air House 
shows the continuity of the application of the 
bubble concept in architectural terms and in 
the context of residential applications.
During the 1950s Johann Wilhelm Ludowici 
constructed spherical house prototypes15 4.5 
m in diameter. A dwelling for two people con-
sisted of kitchen, bathroom and a combined 
living and bedroom. It was imagined as being 
constructed in lightweight reinforced con-
crete, in metal or in plastic. The transportable 
construction was primarily meant for use in 
crisis or emergency situations (Science and 
Mechanics, 1961: 57-58).

The first practical example of a geodesic 
dome16 used for individual housing was 

cessors of the new technology (McLean, 2018: 921). 
Air-formed structures or designs for enclosed spaces 
entirely supported by air pressure differentials were 
developed by Walter Bird and Dante Bini.
14	 The building was put up in Dresden in 1928 but 
was demolished in 1938. Constructed for the annual 
exhibition Technical City it functioned as an exhibition 
space with a panoramic restaurant on the top floor. 
The 24 m diameter sphere of steel frame construction 
was placed on an 11.5 m diameter cylinder. The final 
façade layer was made of sheet aluminium.
15	 The only example was restored in 2002 and can 
be visited in the Ziegeleimuseum in Jockgrim.
16	 The geodesic dome was invented by German engi-
neer Walther Bauersfeld, who was also the inventor of 
the modern projection planetarium. The dome was put 
up to house a planetarium on the roof of the Carl Zeiss 
factory in Jena, opened in 1926. Fuller popularised the 
construction in the late 1940s. Jeffrey Lindsay, a student 
of Fuller, produced the dome known as Weatherbreak 
in 1950. Additional help came from sculptor Kenneth 
Snelson, who made spatial constructions, researching

Fig. 7 Frank Lloyd Wright: Rubber Village 
- Fiberthin Air Houses, 1950s
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called Weatherbreak and put up as a self-
supporting geodesic dome founded on the 
shape of a triangle. It was constructed in 
1950 by Jeffrey Lindsay in accord with the 
ideas of Buckminster Fuller17 (Moonan, 
2023). The Weatherbreak dome embodied a 
new system of construction, impervious to 
gusts of wind and blizzards. It could be put 
up in two days with light and accessible ma-
terials, simple tools and with only a small on-
site crew. It was put up in a suburb of Mon-
treal, but Lindsay ceded it to Bernard Judge 
for him to use for the construction of his own 
Dome House. With his project for a site in the 
Hollywood Hills, Judge wanted to examine 
the economics and applicability of the geode-
sic dome for residential purposes. In 1962 a 
structure known as the Triponent House18 
was completed with state-of-the-art technol-
ogy; it was also the first constructed work of 
architect Judge. The dome19 had a diameter of 
15 m, while the core housed all the elements 
related to utility systems. The main charac-
teristic of the interior space was its complete 
openness to the panoramic views, its open 
plan floor area that permitted the flexible for-
mation of functional units (Fig. 8). Judge used 
the building for a short time and then di
sassembled it, relocating it once more, this 
time in the Smithsonian National Museum of 
American History (Moonan, 2023).

The works of Buckminster Fuller are particu-
larly inspirational, revealing the ongoing en-
deavours to find an optimal, autonomous 
and sustainable machine for living in, domi-
nated by the application of the sphere. The 
Dome Home or Bucky Dome (Fig. 8), the 
home of Buckminster Fuller himself, was 
located in Carbondale. It was used by the 
Fullers as their residence between 1960 and 
1971. From 1938, Fuller made use of the term 
ephemeralization, meaning the ability of 

technological advances to do more and more 
with less and less until eventually you can do 
everything with nothing (Fuller, [1938]1973: 
252-259). He highlighted the rapid increase 
in efficiency as the ineluctable direction of 
development and a means through which to 
achieve an ever-greater standard of living for 
a constantly growing population. From this 
point of view, the choice of spherical geome-
try and the construction of the geodesic 
dome was consistent with the fact that the 
sphere encloses the greatest volume for the 
given ground plan. Fuller’s tensegrity struc-
ture uses the least possible amount of mate-
rial to enclose the sphere (Fuller, [1938]1973: 
252-259). The Fly’s Eye Dome20 was the last 
prototype he designed, in 1965, intended as 
a solution for an economical and portable 
residential space with the emphasis being 

the relation between tensile and compressive forces, 
known as tensegrity (Moonan, 2023).

17	 Over the course of time Fuller and Lindsay 
stopped working together, because of a dispute over 
intellectual property rights to the dome, Fuller being 
granted the first patent in 1951, but using the drawings 
by Lindsay for Weatherbreak.

18	 Triponent House was chosen as the name to re-
flect the three basic elements: envelope, core and 
characteristic interior spaces.

19	 The dome was covered by Mylar - polyester film 
of remarkable mechanical and chemical properties. It 
is partially shaded. It was dismantled at the end of the 
70s and moved to the Smithsonian National Museum 
of American History.

20	 Fuller built three Fly’s Eye Dome prototypes of dif-
ferent diameters. The current owners of these speci-
mens are Norman Foster (ø 12-foot), Craig Robins (ø 
24-foot), and Crystal Bridges Museum of American Art, 
Bentonville (ø 50-foot). (Moonan, 2023) 

Fig. 8 Bernard Judge: Triponent House, 
Hollywood Hills, 1959-1962, photos:  
Julius Shulman (top); Richard Buckminster 
Fuller, Bucky Dome, Carbondale, Illinois, 1960 
(middle); Dante Bini: La Cupola,  
Costa Paradiso, 1970 (bottom left);  
Dante Bini: La Cupola, model (bottom right)
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placed on the reduction of the constructive 
weight of the building. The design was in-
spired by the structure of the eye of a fly.

For his lightweight circular-ground-plan do
med constructions, Dante Bini developed 
and applied the Binishell21 technique - a sys-
tem of pneumatic formwork and inflated 
membranes used in the pouring of the rein-
forced concrete shell. As in the airform tech-
nique of Wallace Neff, the formwork was de-
flated after the hardening of the concrete. 
The most important advantages of the pneu-
moform22 procedure were the simplicity of 
construction, the economisation of on-site 
labour and the radical reduction of the 
amount of material required. The binishell 
was developed with the objective of produc-
ing affordable, safe and interesting struc-
tures of various dimensions and for different 
purposes that would have a minimal impact 
on the environment.

La Cupola on the Sardinian coast is the best-
known house of Dante Bini.23 It was put up 
with the binishell technique in 1970 for direc-
tor Michelangelo Antonioni and Monica Vitti 
(Fig. 8). The dome is 20 m in diameter, and the 
shell is 12 cm thick at the base tapering to 6 cm 
at the top (Bonomo, 2023: 189). The interior 
space is defined not only by the segments of 
the sphere but by asymmetrically deployed 
apertures, a rather unconstrained ground plan 
geometry achieved with vertical partitions be-
tween the spaces and the main double-height 

living area with large windows and a sea view. 
The access to the front door is by pedestrian 
bridge. The functional elements of the interior 
are made to comply with the uncommon ge-
ometry of the space. The oculus over the small 
interior garden is the central circular aperture 
that enables the enjoyment of rain and the 
sound of the sea. The simple exterior is the re-
sult of the agreement between client and ar-
chitect to let the form merge into the land-
scape (Bonomo, 2023: 189).

The Brazilian architect Eduardo Longo select-
ed the form of the sphere as ideal for indi-
vidual houses, conceived as systems of pre-
fabricated modular spheres with a total 
ground plan of 100 m2 (Fig. 2). His Casa 
Bola24, 8 m in diameter with an area of 135 
m2, was built on top of his own family villa in 
S�o Paulo as spatial model suitable for a fu-
ture lifestyle. He developed the idea from 
1972; from the 1980s, the sphere was a part 
of his residence. The structure is made of 
steel pipes. The outer walls consisted of 
three layers: an outer layer of reinforced mor-
tar, an extruded polystyrene layer of 2 cm 
and an inner layer of plastering. A few years 
later, an extra layer of polystyrene was added 
and on top of that a shell of aluminium (Fra-
calossi, 2014). All the angles of the building 
are rounded. The perimeter surfaces and 
fixed furniture are white, appearing to be 
monolithically constructed. The design, furni-
ture and fittings evoke the interiors of naval 
architecture. The sphere has six half-floors 
with centrally located communications, ceil-
ing height varying from 1.8 m to 4 m in the 
upper half of the sphere. The unified space at 
the top is articulated with variations in the 
height of the floor and a gallery motif. The 
main space features panoramic views and an 
oculus at the highest point (Fig. 9).

The Bolwoningen estate built in 1984 con-
sists of 50 self-supporting fibreglass spheres, 
5.5 m in diameter, each placed on a 3 m di-

21	 In addition to Binishell, the Binistar, Binishelter, 
Binix, and Minishell systems were also patented. 
Domes of various dimensions have been built for di-
verse purposes and in various locations. The construc-
tion technique was patented in 1964, and the first con-
crete shell was erected in 1965. Nicolò Bini, Dante Bi-
ni’s son, is the architect of the villa of Robert Downey 
Jr in Malibu, a more recent example of the Binishell 
system’s application from 2022.
22	 The coinage pneumoform was used by Dante Bini 
for this pneumatic formwork.
23	 Rem Koolhaas, while the curator of the Venice Bi-
ennale of Architecture of 2014, officially declared the 
home of Antonioni and Vitti to be one of the most sig-
nificant expressions of residential architecture in the 
last 100 years (The Plan, 2022). 
24	 Spherical House
25	 The mandatory course Interior Workshop is worth 
3 ECTS credits.

Fig. 9 Eduardo Longo: Casa Bola, São Paulo, 
exterior view, photo: Chico Prestes Maia  
(top left); view of the seating area  
on the top mezzanine, photo: Chico Prestes 
Maia (top right); Eduardo Longo:  
Casa Bola, plans, 1974 (bottom)

https://www.archdaily.com.br/br/photographer/chico-prestes-maia?ad_name=project-specs&ad_medium=single
https://www.archdaily.com.br/br/photographer/chico-prestes-maia?ad_name=project-specs&ad_medium=single
https://www.archdaily.com.br/br/photographer/chico-prestes-maia?ad_name=project-specs&ad_medium=single
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ameter cylindrical base (Fig. 10). Each sphere 
consists of two joined hemispheres. The ar-
chitect of this new morphological approach 
to housing on an area of 55 m2 is Dries 
Kreijkamp. He was convinced of the large-
scale applicability of these spheres weighing 
a mere 1250 kg - which could float or hover 
or be interconnected (de Graaf, 2024: 30, 31). 
But the attempt at the creation of a new 
housing typology remained at the level of 
isolated experiment in Den Bosch. The space 
meets the housing requirements of one or 
two persons. A spiral staircase links all the 
levels. The most attractive and the biggest is 
the living room, which occupies most of the 
upper half of the sphere affording panoramic 
views through the sequence of circular win-
dows. The top includes an oculus motif and 
the space has special acoustic properties. 
These houses are ecologically acceptable, 
energy efficient and cost-effective.

The historical and contemporary examples of 
spherical housing discussed above illustrate 
both the formal possibilities and the practical 
challenges inherent in this architectural form. 
They reveal how spheres can offer unique 
spatial experiences, structural efficiency, and 
symbolic resonance, yet require careful con-
sideration in design and construction.

Case Study: The Design Brief  
for the Interior Workshop Course

Building on these insights, the following case 
study with students of the Interior Workshop 
course explores how the sphere can be inter-
preted, inhabited, and adapted in contempo-
rary individual housing, bridging theoretical 
precedent with practical experimentation.

In the academic year 2020/2021 100 students 
enrolled in the Interior Workshop course25 in 
the Graduate Programme of Architecture and 
Urban Planning at the Faculty of Architecture 
in Zagreb. The design brief defined spatial 
units of fundamental forms - cube, cylinder 
and sphere. The forms had the same volumes 
and a reinforced concrete envelope 25 cm 
thick. The interior dimensions of the cube 
came to 5.4 × 5.4 m, the cylinder was 6 m in 
diameter and 5.4 m high, while the internal di-
ameter of the sphere amounted to 6.6 m. The 
students were free to choose any one of the 
set reinforced concrete modules according to 
their own liking and were allowed to perforate 
them according to the design adopted, but the 
elementary forms had to be structurally well 
considered and recognisable in their geomet-
rical purity. The solution had to include only 
the space within the given membrane, within 
which the students had to accommodate and 
define by their interior design all the spaces 
required for one, two or more people to live in, 

Fig. 10 Dries Kreijkamp: Bolwoningen, 
drawings, Den Bosch, 1984; photo, 2017

for known or unknown occupants. Only 7% 
chose the sphere, 76% the cube and 17% the 
cylinder. In view of the relatively large num-
bers enrolled, the preferences of these future 
architects can be considered representative 
and show that only a few were ready to experi-
ment with the form of the sphere - even in a 
situation in which only their own choice was 
concerned, without any influence of all the 
other factors that attend architectural design 
in everyday practice.

The results of this experiment can be inter-
preted through observations of two main top-
ics. One is focused on the formal aspect;  
the other relates to the development of new 
domesticity.

Apparently attracted by the uniqueness of a 
striking and timeless appearance of the 
sphere, the students placed it in different 
ways: completely above ground, laid on the 
ground, partially underground, partially un-



294    PROSTOR  2[70]  33[2025]  284-297  D. Vulin Ileković, B. Ileković  From Bubble to Habitable Sphere� Scientific Paper

derwater. With their design they tried to em-
phasize the continuous, flowing space that 
emanates a sense of wholeness and connec-
tion with nature.

The designs produced (Fig. 1) confirm that 
the spatial organisation of the interior is 
characterised by openness and a liberal for-
mation of the ground plan, which is dominat-
ed by one large space in order to facilitate a 
more direct experience of the sphere in the 
interior of the structure. This central or main 
space would not infrequently feature split 
level flooring and/or the gallery motif, addi-
tionally pointing up the geometry of the cir-
cumferential surface. Secondary and utility 
rooms are reduced to the minimum.

While the spatial envelope of spherical struc-
tures rise at varying angles and heights, the 
placement and design of furniture elements 
required careful consideration. During the 
design process unusual and variable vertical 
dimensions are experienced as both an ad-
vantage and a problem. The furniture design 
in some projects followed a softer, organic 
form with segments of the interior equipment 
designed as a visually integral part of the 
spherical membrane. Meanwhile, in other 
projects a counterpoint is visible between the 
curved membrane and freely placed, but 
rather conventional, furniture elements.

It seems that the oculus motif or some other 
types of skylights that allow even light distri-
bution have been accepted as a formal ad-
vantage that should be incorporated into the 
solution.

Applied architectural motives clearly overlap 
with those of the solutions of the authors 
who devoted themselves to the design of 
spherical forms.

To a certain extent, the topic of new domes-
ticity coincided with realised examples creat-
ed in the second half of the 20th century. How-
ever, partly it went beyond implemented so-
lutions which already existed. The students’ 
concepts noticeably suggested a more radi-
cal move away from traditional domestic 
models towards a fluid one that reflect pres-
ent-day, diverse ways of living much less de-
fined by traditional functional zones. Sym-
bolic quality of sphere that includes its use as 
a metaphor for individuality was supposed to 

instigate these ideas of adaptable contempo-
rary spaces with evocative values. According 
to one’s own choice, all projects were intend-
ed for a single occupant and offered spaces 
of a contemplative character that gave the 
impression of a protected, introverted and 
safe places to live in.

Discussion and Conclusion

As is well known, the sphere is an exception 
in architecture. It is not probable this will 
change soon what is clearly confirmed by stu-
dents’ choices. Future architects are predom-
inantly inclined towards orthogonal shapes, 
and only a small percentage are willing to 
experiment with the shape of a sphere. How-
ever, there exists a continued and persistent 
affinity for designing individual housing 
spaces outside of the orthogonal pattern 
throughout the history of architecture up to 
the present time.

As a result of this research, the following key 
factors for choosing a sphere for individual 
housing were identified: rapidity of construc-
tion, the possibility of pre-fabrication, strength 
and durability, superior energy efficiency, ef-
ficient material use, natural air and light cir-
culation, symbolism, attractive user’s experi-
ence. Furthermore, the results of student de-
sign assignment confirmed that the sphere 
could support a new domesticity concept by 
creating symbolic spaces and re-inventing 
contemporary living environment. Although 
there are challenges when designing the inte-
riors of such spaces, unique spatial experi-
ence can be a sufficient argument for such a 
formal choice.

It follows, then, that as sophisticated materi-
als and methods of construction develop, fur-
ther applications of sphere in the domain of 
housing can be expected. A movement away 
from the dominance of orthogonal geometry 
in the direction of the regular sphere can be 
triggered in several ways. But the common 
feature of spherical works of architecture is 
the ineluctable effect of the exceptional and 
the unexpected. As powerful symbolic devic-
es spheres evoke ideas from timeless to fu-
turistic, while associated with elemental, ab-
stract and with historical examples.
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Regarding the spatial design and functional 
potential, the research can be further direct-
ed towards more elaborate and innovative 
interior design strategies that adapt to the 
challenges posed by curved envelope. As 
well as functional aspects, it is important to 
examine how does living in a spherical space 
influence the psychological well-being, sense 
of comfort, and daily life experience of inhab-
itants compared to traditional orthogonal liv-
ing environments.

In terms of formal composition the research 
can be enlarged to cover housing architec-
ture that is defined by smaller or larger modi-
fications of a geometrically regular sphere 
(e.g., Matti Suuronen: Futuro House, 1968) 
and/or to structures for individual housing 
with more complex formal characteristics 
founded upon spherical and circular geome-
try (e.g., Antti Lovag: Maison Bernard - Le 
Palais Bulles, Théoule-sur-Mer, 1989).

As for structural feasibility, the research can 
be aimed at innovative structural systems 
and building materials that are most effective 
in constructing durable, cost-efficient, and 
easily replicable spheres for individual hous-
ing. Similarly, it would be worth precisely in-
vestigating to what extent does the sphere 
offer superior structural integrity, resilience 
against natural forces and material efficiency 
compared to conventional housing forms.

Considering sustainability and environmen-
tal efficiency, some future research may pro-
vide answers to what extent does the optimal 
surface-to-volume ratio of a sphere contrib-
ute to superior energy efficiency compared to 
a rectangular building of similar volume, con-
sidering factors like natural convection and 
ventilation.

Furthermore, from the point of view of urban 
regulations, the regulatory and building code 
challenges are involved in constructing 
spherical homes, so future research could 
determine which design approaches can fa-
cilitate easier permitting and acceptance.

This study demonstrates that spheres, de-
spite their uncommon status in individual 
housing, offer unique architectural, structur-
al, and experiential potentials that merit fur-
ther exploration.

[Translated by Graham McMaster]
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Introduction:  
Existential Space  
in Architecture and Cinema

“Regardless of the essential differences 
in their ontological basis and artistic 
technique, both film and architecture 
are fundamentally engaged in one and 
the same issue: the expression of the 
human existential experience and this 
motif unavoidably projects a concept of 
lived space.“

(Pallasmaa, 2007)

 This part of the research deals with the com-
parison between architectural space and cin-
ematic space, and it is approached through 
two key concepts - architectural space and 
the cinematic image. The research is based 
on the premises of the French post-structur-
alist philosopher Gilles Deleuze, who propos-
es a radical philosophical interpretation of 
cinematic expression (Deleuze, 1986). In-
stead of understanding film as an illustration 
of narrative structures or aesthetic catego-
ries, he conceives it as a specific mode of 
thinking, that is, as the creation of images 
that enable the emergence of new philosoph-
ical concepts. Deleuze introduces the terms 
of the movement-image and the time-image, 
thereby defining two main types of cinematic 
images. The thesis presented in this paper 
posits that an analogy can be made between 
Deleuze’s concepts of the movement-image 
and the time-image and the evolving under-
standing of architectural space within archi-
tectural theory. Both domains illustrate a 
shift away from representational models 
based on functional causality towards para-
digms that prioritize experience, duration, 
and the openness of the perceptual field.

Shifting Theoretical Perspectives  
on Architectural Space

Before 1900s, architects did not speak of 
space as a technical category or as a concep-

tual whole. Architecture was primarily con-
cerned with form, structure, and function, 
while space was regarded merely as the 
“empty volume“ enclosed by walls. It was 
only at the end of the 19th century that the Ger-
man theorists Gottfried Semper and August 
Schmarsow articulated the concept of space 
(Germ. Raum) as an active and defined phe-
nomenon in architecture. In Semper’s com-
plex architectural system, which consisted of 
four fundamental elements - the hearth, roof, 
enclosure, and mound - space was a specific 
and unique entity, defined by the central ele-
ment of the hearth from within, and by the el-
ement of enclosure from without (Semper, 
1851, 1989). Building on Semper’s ideas, 
Schmarsow formally established a theory of 
architectural space: rather than just an ab-
stract volume, space was conceived as the 
movement of the observer through architec-
tural forms, giving rise to the notion of 
Raumgestaltung - spatial articulation1 (Sch
marsow, 1893, 1994). From around 1915 to 
1923, the concept of Raum developed further: 
psychologically experienced volume (Rau-
mempfindung) became the programmatic un-
derstanding of space as a three-dimensional, 
harmoniously composed continuum.

During the Modernist era, the theoretical 
framework of architecture was shaped above 
all by two principal works: Sigfried Giedion’s 
Space, Time and Architecture (from 1941; 
Giedion, 1969) and Bruno Zevi’s Architecture 
as Space: How to Look at Architecture (from 
1948; Zevi, 1957). For Zevi, space constituted 
the very essence of architecture; the funda-
mental quality of architecture is its spatiality. 
Giedion, on his part, placed space at the core 
of Modernism, regarding the history of archi-
tecture as a history of successive spatial con-
ceptions. He identified three such concep-
tions, each tied to a distinct historical epoch: 
the first was the emanative force of volume, 
in which architecture develops outward from 
mass into field (e.g., the Egyptian pyramids); 
the second was space as a hollowed interior 
volume (e.g., the Renaissance and Baroque 
interior spaces); and the third was the rela-
tionship and mutual interaction between in-
terior and exterior space (the Modern epoch). 
The key moment in his theory of space is the 
idea of the inseparability of space and time, 
forming a concept of space-time, as a contin-
uum, which he grounded in the work of the 
mathematician Hermann Minkowski. This in-
troduced the temporal dimension into archi-
tectural discourse. The static vision of space, 
inaugurated and conditioned by the Renais-
sance perspective, was replaced by a dynam-
ic, mobile, and simultaneous mode of per-
ception. Thus, perception has transformed: 
space is no longer viewed as an absolute and 
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static category, but rather as something that 
is experienced through movement and shift-
ing perspectives of the observer - commonly 
referred to as the architectural promenade.

The Movement-Image and the 
Architecture of Representation

In film, space is present through movement; 
we experience space in the continuity of the 
movement of the actors, of the camera, or 
both. Unlike in the case of architecture, space 
as emptiness does not exist in film. Move-
ment within space constitutes the physical 
reality of the world, while the image consti-
tutes the psychic reality of consciousness 
(Deleuze, 1986). The image is our internal, 
psychological representation and experience 
of space - of that which is external in relation 
to us. We do not perceive film as a series of 
still frames; instead, we view it as an optical 
illusion that creates the impression of con-
tinuous movement. We experience it directly 
as the movement-image, much like we would 
in “real” space - meaning it closely mirrors 
our mental representation and experience of 
space. Deleuze’s movement-image is there-
fore grounded in causal structures, in which 
perception leads to affect, and affect to ac-
tion, within the closed system of narrative 
economy. In architecture, an analogous mod-
el can be found in architectural tradition, all 
the way from Vitruvius to Modernism, where 
space is conceived as a rational representa-
tion, organised according to the principles of 
functionality, order, and proportion. Modern-
ists, further on, sought to create architecture 
that controlled the movement and perception 
of the user through clearly defined spatial se-
quences. In this sense, space functions as 
the architectural equivalent of the Deleuzian 
movement-image: it is directed, determined, 
and structured by the causality of function 
and representation. Considering Giedion’s 
“third spatial conception” - where space is 
no longer absolute and immobile, but experi-
enced through movement and the changing 
points of view - and his idea of the insepara-
bility of space-time, we can observe a direct 
parallel with film in the same historical peri-
od, through Deleuze’s concept of the move-
ment-image. In both cases, space is treated 
as a logical and harmonious sequence of 
events, with a linear, cause-and-effect narra-
tion. The experience of time is indirect, aris-
ing as a result of traversing a given space.

Architecture as an Event

Architectural thought and theoretical dis-
course during the late 1980s and 1990s, as a 
reaction and critique of the Modernist em-
phasis on function, and after initial Postmod-
ernist ideas and first structuralist concepts, 
turned toward post-structuralist reflections 
on the body, perception, time, and affect, 
where architecture was no longer understood 
merely as form, but as experience, as event.

Bernard Tschumi is the architect who intro-
duces the notion of event architecture, both 
in his theoretical writings and in his practice, 
conceived as the interaction between space, 
event, and movement (Tschumi, 1994, 1996). 
Tschumi employs the concept of event-space, 
in which architecture is not simply a form, but 
rather a network of relationships between 
space, event, and user. He draws inspiration 
for his theoretical discourse from the avant-
garde arts (Constructivism, the Situationists) 
and from the medium film, especially the dis-
cipline of film montage. Tschumi rejects the 
reduction of architecture to either form or 
function, since both approaches neglect the 
dynamic nature of spatial use. Instead, he 
proposes the operation of disjunction: archi-
tecture as a space that continually opens up 
possibilities for events that may ever again 
reshape it. Such “disjunctive“ architecture 
brings together space (the physical frame-
work) and event (human activity, the body, 
movement, programme). His approach to ar-
chitecture as framing, as organization of spa-
tial frameworks, and his notion of montage of 
attractions are drawn directly from film tech-
niques, the latter from the filmmaker Sergei 
Eisenstein. Tschumi develops his method 
around three key concepts: space - the phys-
ical framework; event - activity, action; and 
movement - the dynamics of the body 
through space. In this way, space becomes 
secondary, serving as a physical framework, 
a platform for the event, which now takes 
centre stage. Architecture is therefore de-
fined not in its stability - the built form - but 
in its use, its ever-changing, dynamic state. A 
new quality of space is thus recognised: per-
formability - the capacity of space to enable 
diverse, unforeseen, or unexpected events - 
which now becomes a fundamental determi-
nant of architectural space.

From the Movement-Image  
to the Time-Image

According to Deleuze, the transition from the 
movement-image to a different mode of 
creating and treating the image as the fun
damental element of film begins after the 
Second World War, when classical linear nar-

1	 Within Schmarsow’s framework, Raumgestaltung 
referred to the process of shaping the interior space of 
architecture, where space is not merely an ‘empty’ vol-
ume bounded by walls, but an active experiential phe-
nomenon arising from the relationship between hu-
man beings and architectural forms.



302    PROSTOR  2[70]  33[2025]  298-309  N. Bačun, A. Kostrenčić, I. Tutek  Space as Experience…� Scientific Paper

ration is abandoned. Instead of a logical se-
quence of events, we now encounter “gaps” 
in time, a fragmented reality, and “indetermi-
nacy”. Deleuze calls this form of cinematic 
image the time-image. What characterises it 
is that in the film’s narrative, time becomes 
explicitly present - it is no longer merely a 
framework for the linear unfolding of the plot. 
Long takes, fixed cameras, silence, dream-
like states, memories, hallucinations are now 
dominant. There is no clear action, and often 
no goal. For Deleuze, the time-image inter-
rupts the logic of action: time appears direct-
ly through durations, voids, contingencies, 
and ruptures in the narrative, and through 
the breakdown of causal structures. As ex-
amples of this approach, Deleuze cites film-
makers such as Yasujirō Ozu, Michelangelo 
Antonioni, Andrei Tarkovsky, Alain Resnais - 
directors who explore inner duration, subjec-
tive memory, and suspensions in time. De-
leuze derives this conception from Bergson’s 
notion of “duration” (durée) - time as a con-
tinuous flow in which past and present per-
meate one another.

A related transformation can be identified in 
architectural theory at the beginning of the 
21st century, where space is no longer under-
stood as a fixed and stable representation, 
but as a field of events, perceptions, and af-
fective intensities. Architectural space thus 
becomes the equivalent of Deleuze’s time-
image: open, unfinished, and capable of ar-
ticulating the immediate experience of time 
and movement through the body of the ob-
server. Architectural counterparts can be 
found in late-20th-century architectural theo-
ry. In Architecture and Disjunction (1994), Ts-
chumi describes architecture as an “event” 
arising from the encounter between body and 
space. Likewise, Peter Eisenman, through his 
deconstructivist projects, questions the sta-
bility and representational certainty of archi-
tectural space. A comparable line of inquiry 
can also be found in the theoretical writings 
and architectural work of Rem Koolhaas.

The Crystal-Image and Atmospheres 
- the Existential Space of Architecture

A comparison between Deleuze’s typology of 
cinematic images and contemporary archi-
tectural theory reveals that both film and ar-
chitecture share a common aspiration: the 
shift from a paradigm of representation to-
ward a paradigm of event, experience, and 
duration. Whereas the movement-image cor-
responds to Modernist architecture and its 
logic of functional organisation and spatial 
representation, the time-image opens up 
space for an architecture that is less deter-
mined by form and function, and more ori-

ented toward creating conditions for direct, 
immediate bodily experience.

The theoretical foundation for such a rethink-
ing of space is offered by Gernot Böhme 
through the concept of atmosphere, under-
stood as an aesthetic and sensory field that 
links the physical, bodily, and emotional. 
Thinking in terms of atmosphere thus regards 
architecture not solely as structure, but as an 
event that incorporates both the user’s body 
and their perceptual experience (Böhme, 
2017). 

Deleuze’s notion of the crystal-image pro-
vides an additional layer of understanding; in 
the crystal-image, which is conceived as a 
distinct and intensified subtype of the time-
image - designates the moment in which the 
actual and the virtual enter into a state of mu-
tual indiscernibility. When transposed to ar-
chitectural theory, this conceptual frame-
work suggests that architectural space can-
not be reduced solely to its material or 
measurable dimension; rather, it always al-
ready incorporates layers of meaning, memo-
ry, and affective resonance that exceed its 
physical configuration (Deleuze, 1986). 

The works of Peter Zumthor, Smiljan Radić, 
Aires Mateus, and Junya Ishigami exemplify 
this approach, demonstrating how spatial ex-
perience engages not only the senses but 
also personal and collective narratives. These 
architects reveal that architecture’s signifi-
cance emerges from the interplay between 
materiality and immaterial experience, chal-
lenging reductive readings that focus exclu-
sively on structure or function.

2	 Even if reproductions do not physically alter the 
original artwork, they erode what Benjamin calls its 
“aura” - the aspect of originality, singularity, histori-
cal presence, and authenticity inherent in direct en-
counter with the original work of art. In mass culture, 
he argues, accessibility supersedes authenticity; the 
collapse of spatial distance enables instant digital ac-
cess but simultaneously dissolves the aura. In her re-
reading of Benjamin, Hito Steyerl (2012), in The Thing 
Like You and Me, contends that in an image-saturated 
digital culture, the capacity for copying, multiplying, 
and circulating images can enhance - rather than di-
minish - an artwork’s value, creating new forms of 
cultural currency and visibility. This inversion is par-
ticularly relevant for contemporary architectural expe-
rience, where mediated images - whether archival re-
productions, speculative renderings, or AI-generated 
visualizations - do not simply document space but 
actively participate in shaping how it is perceived, val-
ued, and remembered.
3	 The Architecture of Healing: Sulphurous Scapes 
(43° 30.547´ N, 16° 26.22´ E), directed by Nina Bačun, 
Kino Klub Split, 2024. Developed within the Kino Klub 
Split’s project Hidden City (Skriveni grad).
4	 Turnheim, in The Use of Space, argues that archi-
tecture is shifting “away from optics and towards 
use,” as its visual-informational dimension dissolves, 
necessitating a reorientation of practice around use 
(2025: 15).
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The Distracted and Mediated 
Experience of Architecture: 
Perception in the Age of 
Technological Saturation

“Reception today is mediated by the 
pulse of the crowd, the windshield of  
the car, by broadcast transmissions, and 
by a whole series of collective codes and 
expectations. Tourists visit cities only  
to confirm impressions already formed 
from postcards or movies”

(Allen, 1995: 50).

This section of the text revisits Walter Benja-
min’s seminal essay The Work of Art in the 
Age of Mechanical Reproduction (1936, re-
vised version), reframing its aesthetic theory 
within contemporary spatial and media cul-
ture. Central in this essay is Benjamin’s no-
tion of distraction as a mode of appropriation 
- an enduring form of engagement that reso-
nates with today’s digitally saturated envi-
ronments - and which informs and sustains 
an experimental cinematic methodology.

Benjamin’s reflections on a work of art’s 
aura2, reproducibility, and distraction offer 
more than historical insight; they provide a 
framework for understanding how architec-
ture is mediated, circulated, and experi-
enced. Benjamin’s analysis of the politics of 
reproduction anticipates the proliferation of 
digital and algorithmic images shaping archi-
tectural imaginaries across networks and 
screens. Extending Benjamin’s theory into 
spatial representation, the experimental es-
say film The Architecture of Healing: Sulphu-
rous Scapes operates not as documentation 
but as methodological experiment.3 Through 
cinematic and computational techniques - 
including AI-generated imagery and open-
source platforms - the film demonstrates 
how reproducibility generates new modes of 
engaging with architecture.

As Katja Grillner (2005) observes, the notion 
of reproduction itself “looks very different to-
day” and is no longer primarily mechanical. 
This reflects a persistent discourse that still 
upholds what Benjamin criticised as “out-
moded concepts, such as creativity and ge-
nius, eternal value and mystery - concepts 
whose uncontrolled (and at present almost 
uncontrollable) application would lead to a 
processing of data in the Fascist sense” (Ben-
jamin, 1936: 2).

Benjamin identified a new function of art, 
with photography, architecture, and film as 
transformative examples. Eugène Atget’s 
photographs of empty Parisian streets 
around 1900, resembling crime scenes, illus-
trate this perfectly: devoid of people, they 

function as visual evidence, documenting 
rather than idealising (Fig. 1). Such a docu-
mentary mode soon resonated in architec-
tural practice, where photography became a 
crucial - though often aestheticized - repre-
sentational tool. Bernard Tschumi inverted 
this legacy in Advertisements for Architecture 
(1976-1977), provocatively declaring: “To re-
ally appreciate architecture, you may even 
need to commit a murder… Architecture is 
defined by the actions it witnesses as much 
as by the enclosure of its walls” (Tschumi Ar-
chitects (1976-1977). By reframing architec-
ture as stage for action rather than object of 
contemplation, Tschumi underscored its per-
formative dimension.

In contemporary culture, both architecture 
and cinema operate within regimes where re-
ality is continuously filtered, edited, and 
staged. As Benjamin already recognised, 
“the equipment-free aspect of reality here 
has become the height of artifice; the sight of 
immediate reality has become an orchid in 
the land of technology” (Benjamin, 1936: 13). 
We long for authenticity yet distrust it - a 
paradox that highlights Benjamin’s claim that 
what appears “natural” is always mediated 
through reproduction.

This condition resonates with Claudia Gi-
annetti’s “ecology of images and media” 
(2021), which identifies our environment as 
saturated with filtered hyper-representations 
- distorted mirrors of reality that remain 
largely unquestioned. In architectural dis-
course this is evident in 3D renderings, which 
present idealised visions often diverging 
from the built reality.

Benjamin considered architecture and cine-
ma analogous media. Unlike traditional art-
works approached through contemplation, 
architecture is perceived in distraction: “Ar-
chitecture has always represented the proto-
type of a work of art the reception of which is 
consummated by a collectivity in a state of 
distraction. [...] Buildings are received in a 
twofold manner: by use and by perception - 
or rather, by touch and sight. [...] Tactile ap-
propriation is accomplished not so much by 
attention as by habit… habit determines to a 
large extent even optical reception.” (Benja-
min, 1936: 18).

The notion of habit remains a valuable refer-
ence. Max Turnheim (2025: 19) reformulates: 
“architectural constructions are appropriated 
in twofold manner - by use and by informa-
tion”.4 Giuliana Bruno (2018) similarly high-
lights the emotional dimension of space, em-
phasising how habitual interactions shape af-
fective experience and memory. Architecture 
and visual culture mediate not only physical 
but also psychological dimensions of space, 
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offering layered, sensorial modes of inhabita-
tion. As Bruno argues, “Architecture is a map 
of both dwelling and travel, and so is the cine-
ma” (2018: 71), foregrounding their shared 
negotiation of lived and imagined space.

Benjamin further argued that cinema deepens 
apperception.5 The close-up amplifies space, 
slow motion prolongs movement, and both re-
veal hidden rhythms - what he termed the 
“optical unconscious”: “By close-ups [...] by 
exploring commonplace milieus under the in-
genious guidance of the camera, the film ex-
tends our comprehension of the necessities 
which rule our lives” (Benjamin, 1936: 15-16).

In architectural terms, cinematic techniques 
expose textures, atmospheres, and temporali-
ties that escape conventional representation. 
Distraction here is not a lack of attention but 
an adaptive mode of navigating sensory com-
plexity. Stan Allen (1995: 48) emphasises dis-
traction as “a new form of subjectivity that 
could overturn exhausted models of recep-
tion”. In architecture, habitual use trains per-
ception, enabling users to interpret and some-
times subvert spatial codes. Within today’s 
media-saturated environment, digital inter-
faces and montage techniques - such as dis-
persed visual fields in social media or image-
search archives - foster non-linear, fragmen-
tary, and ephemeral engagements. Distraction 
thus becomes cognitive adaptability, a surviv-
al strategy for navigating mediated space.

From Distraction to Method:  
Cinematic Research through the 
Architecture of Healing  
- Sulphurous Scapes

These theoretical concepts are operation-
alised through a practice-based inquiry that 
employs cinematic methods to examine me-
diated architectural experience. The essay 
film The Sulphurous Scapes demonstrates 
how moving images can serve as both ana-
lytical and generative tools in architectural 
research. Focusing on the Sulphur Baths 
(Sumporno kupalište) in Split6 - historically 
associated with the healing of body and spirit 
- the film reinterprets the site’s latent spatial 
and cultural narratives through cinematic 
means. The Baths (Fig. 2) emerge as a liminal 
environment positioned between order and 
disorder, isolation and exchange. Healing is 
framed as a socio-somatic interlude, sus-
pending routine in pursuit of restoration. The 
film treats the site as both material artefact 
and conceptual threshold, where architec-
ture embodies processes of separation and 
reconnection.

The ecology of care at the centre of this envi-
ronment - linking body, space, and time - 
evokes a balance between individual and col-
lective, internal and external. It becomes an 
abstract network of connections, symbolising 

Fig. 2 Stills of Sulphur Baths (Sumporno 
kupalište), Split, from the film The 
Architecture of Healing: Sulphurous Scapes 
(43° 30.547´ N, 16° 26.22´ E), directed by Nina 
Bačun, 2024

Figs. 3 and 4 Stills from the film The 
Architecture of Healing: Sulphurous Scapes, 
directed by Nina Bačun, 2024. Corresponding 
to the thematic strands that structure the 
work.
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how healing spaces function as conduits for 
cultural and psychological renewal.

Methodologically, this essay film enabled it-
erative and multi-sensory inquiry, integrating 
text, images, sound, and montage. Three the-
matic strands structure the work (Figs. 3, 4): 
(1) historical and spatial narratives, blending 
documented and speculative accounts; (2) 
the human body, examined through cultural 
representations of health and illness; and (3) 
the materiality of sulphur, explored through 
scientific and popular imaginaries. The lack 
of archival documentation necessitated spe
culative reconstruction, prompting oscilla-
tion between factual and imagined pasts.

The creative process unfolded as a dialogue 
between theoretical inquiry and practical ex-
perimentation. The project aligns with David 
Bergé’s Architectures of Healing: Cure through 
Sleep, Touch, and Travel (2021) in consider-
ing architecture through bodily experience. 
The Sulphurous Scapes also reflects on its 
own composition, foregrounding the archi-
tecture of the film. Through montage, rhythm, 
and spatial sequencing, the medium itself 
becomes a site of design speculation, ex-
tending the physical building into imagined 
futures.

This case study demonstrates that cinematic 
methods can expand architectural design re-
search by revealing latent spatial narratives 
inaccessible through conventional documen-
tation, and by proposing modes of representa-
tion that integrate affect, materiality, and tem-
porality. This essay film activates Benjaminian 
distraction, inviting viewers to navigate frag-

mented impressions - historical traces, tex-
tures, and speculative reconstructions - rath-
er than demanding singular focus.

Architecture as Distracted  
and in Flux

Benjamin’s essay remains a critical reference 
for understanding contemporary architectur-
al experience. His notion of distraction (Zer-
streuung) - habitual, collective, often uncon-
scious engagement - anticipates what Allen 
(1995) describes as a new perceptual literacy. 
Rather than perpetuating the framing of ar-
chitecture as fixed and intentional, we might 
reconceptualise it as distracted, unstable, 
and unfocused.

Within digital culture - marked by simultane-
ity of images, montage of interfaces, and 
fragmented temporality - architecture’s rep-
resentation and perception increasingly re-
sist closure. They, therefore, necessarily be-
come provisional, adaptive, and perpetually 
in flux (Fig. 5).

From Architecture toward  
Other Arts and Vice Versa

•	 Case study: workshops DISPOSITION _ Di-
alogue Diagram / Architecture_Film_Dance / 
SC Gallery, Modulor Gallery - There is an im-
portant distinction between the two mem-
branes in which our world unfolds: the first 
membrane (the real world) and the second 
membrane (the metaworld of ideas and ab-
stract meanings). The first membrane is the 
skin of the Earth, while the second is a dia-
grammatic inscription on the first. The behav-
ior of each membrane influences the other 
and triggers certain reactions. In the metas-
pace, diagrammatic models create stability in 
time and continuity between different posi-
tions.7 It is an open space for dialogue be-
tween science and various forms of art - ar-
chitecture and film (Habjan, Lukač and Tutek, 
2025: 85).

The scientific-artistic research project DISPO-
SITION _ Dialogue Diagram / Architecture_

5	 Apperception denotes the assimilation of percep-
tion through accumulated experience (cf. Merriam-
Webster, s.v. “apperception,” accessed July 27, 2025).
6	 Public building the Sulphur Baths in Split (1903), 
designed by Kamilo Tončić in the Vienna Secession 
style, was constructed over natural sulfur springs his-
torically used for therapeutic purposes.
7	 “Space and time are collapsing. The metropolis is 
inescapable, its section is a materialized horizon. 
Ground, the skin of the earth, is a primal horizon. The 
attempt to reconfigure this horizon is an essential con-
dition of architecture.” (Bunschoten, 1991: 55-59)

Fig. 5 Composition of photographs of the 
Institute of Contemporary Art (ICA), Boston, 
USA (2003-2006), designed by Diller Scofidio + 
Renfro. Courtesy of DS+R. Through their 
treatment of windows as screen-like 
mediating surfaces, the architects realise 
what Bruno terms “architecture that reads 
like cinema”.
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ments from the medium of film (a selected or 
specified film segment) into a compositional 
diagram of architecture (a free spatial form or 
element that determines spatial relation-
ships in a unique way), presented in the form 
of a digital drawing or collage (Figs. 6, 7).

The main layout for this transposition is 
based on notations prepared by Sergei Ein-
stein for his film Aleksander Nevski. They 
serve as a revelation - a simultaneity and a 
multiplicity of information that combine 
frames, musical scores, montage or composi-
tion diagrams, movement diagrams. Its prin-
cipal elements are transposed into architec-
tural terms.

This model was used as well in a similar way 
also in the experimental project Joyce’s Gar-
den, designed by Bernard Tschumi. He gave 
excerpts of literary texts as programs to stu-

Fig. 6 Workshop DISPOSITION _ Dialogue 
Diagram / Architecture_Film_Dance, SC 
Gallery; Film: Q. Tarantino, Pulp Fiction, 1994

Film_Dance began in 2020 as part of an ex-
perimental interdisciplinary collaboration 
between the architects Ivana Tutek and Ber-
narda Lukač with the poet and multimedia 
artist Stanislav Habjan, involving various 
projects: architectural designs and realiza-
tions, student workshops, as well as exhibi-
tions, performances, and publications.8

The project explores and presents the move-
ment from architecture towards other arts 
and vice versa through abstract composition-
al diagrams. These experimental studies are 
based on the abstract conceptual assump-
tion that the processual compositional mod-
els - the suprasensible diagrams present in 
the structure and formation of any artistic 
work - allow communication between artistic 
media, but also between artistic, scientific, 
and technical disciplines as a whole, trans-
forming and upgrading the basic structure in 
the domain of a new medium.

DISPOSITION _ Dialogue Diagram / Architec-
ture_Film_Dance workshops took place at 
the SC Gallery in February and at the Modulor 
Gallery in October 2024. Undergraduate stu-
dents in architecture designed the final frame 
of the diagram - the transposition of ele-

8	 The project DISPOSITION _ Dialogue Diagram / Ar-
chitecture_Film_Dance has been conducted as part of 
the institutional research at the Faculty of Architecture 
in Zagreb since 2022. Art project DISPOSITION _ Dia-
logue Diagram is presented through authors’ lecture, 
exposition and publication at the CA2RE Conference / 
Dispositions, November 7-9, 2024, Belgrade, EAAE.
9	 The display of fireworks in 1992 became a three-
dimensional, ephemeral version of the organization of
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dents in order to suggest cross-references 
between architecture and other disciplines. 
In his Fireworks project, further on, Tschumi 
wanted to express fireworks in perspective, 
plans, and elevations, while also indicating 
things like colour, intensity, and duration. He 
developed his own mode of notation. It indi-
cates the folies, the movement vectors, and 
how they interact with one another. Each of 
the frames corresponds to a seven-second 
interval in the firework - that is the basic time 
frame.9 Bernard Tschumi, in his book The 
Manhattan Transcripts, articulates a complex 
range of architectural conditions (through 
the categories of events, movement, and 
space). By rearranging diagrammatic forms 
and concepts from film - integrating complex 
scenes and scenarios - he creates an archi-
tectural diagrammatic system that describes 
the interaction between space and move-

ment of bodies. The Parc de la Villette was 
the first project in which Tschumi successful-
ly applied the new diagrammatic tools, tech-
niques, and theories developed in Manhat-
tan Transcripts. There, the superimposition 
of points, lines, and fields is simultaneously a 
superimposition of action, movement, and 
space. For Tschumi, a diagram is a graphic 
representation of a concept, while architec-
ture is the materialization of that concept. 
Thus, the diagram is one of the initial phases 
in the architectural creation process, which 
may later become visible or only implied (dia-
grammatic visuality).10

All of these examples served as a starting 
point and primary inspiration in student 
workshops DISPOSITION _ Dialogue Diagram 
/ Architecture_Film_Dance for creating a 
parametric compositional diagram in which 
the choreography within the set film frame 
was geometric, graphic and intuitive simul
taneously (Fig. 8). The introductory part of 
the event included lectures and screenings of 
selected films by invited authors11 accom
panied by an exhibition of works displayed in 
two parts: as an introduction (workshop 
mentors’ exhibition) and a conclusion (stu-
dents’ works). The exhibitions complement 
each other and form a thematic whole.

Tschumi’s Parc de la Villette, namely, the superimposi-
tion of the three systems of points, lines, and surfaces. 
A system of notation organized and defined the events 
in space and time. (Migayrou, 2014: 114)
10	 According to: M. Garcia (ed.) (2010), The Dia-
grams of Architecture, London: John Wiley & Sons Ltd.
11	 Nina Bačun, Alan Kostrenčić and Vladislav Kne
žević

Fig. 7 Workshop DISPOSITION _ Dialogue 
Diagram / Architecture_Film_Dance, SC Gallery
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Contemporary architecture of “action” is 
defined by a desire for interaction, initiating 
events, animating space, and concepts.12 
Consequently, the compositional diagram is 
an abstract machine, where the routine of ex-
ecuting the action is not clearly defined, but 
rather the diagram creatively participates in 
its creation.13 In this way, by creating pro-
grams/workshops in order to suggest cross-
references between architecture and film, 
students are revealing the true processual 
nature of new architecture and the impor-
tance of imagination through concept-dia-
gram drawings.14

Such specific dispositions in artistic and ar-
chitectural research not only have represen-
tational and organizational significance, but 
also add, change, and create concepts of new 
realities.15

Conclusion

For architectural practice, this discussion sug-
gests that designing space extends beyond 
the configuration of physical form to the or-
chestration of conditions for multilayered ex-
perience - where material presence and the 
virtual dimension of atmosphere continuous-
ly intersect. Such an approach repositions ar-
chitecture as an experiential field in which 
perception, affect, and temporality produc-
tively converge. The application of these con-
cepts in practice can lead to architectures that 
cultivate moments of suspension, affective 
resonance, and layered reflection; spaces 
that do not seek to fully control movement, 
but instead encourage exploration, introspec-
tion, and subjective meaning. In this context, 
the convergence of Böhme’s notion of atmo-
sphere, Deleuze’s concept of the crystal-im-
age, and Benjamin’s idea of perception in 
distraction establishes a productive theoreti-
cal framework through which architecture can 
transcend its commonplace functionalist and 
formalist paradigms, evolving toward the cre-
ation of space as an active medium of thought, 
perception, and becoming.

[Translated by Tanja Vohalski]

Fig. 8 Workshop DISPOSITION _ Dialogue 
Diagram / Architecture_Film_Dance, SC 
Gallery; Film clip analysis: A. Tarkovsky, 
Stalker, 1979

Workshops with architecture students DIS-
POSITION _ Dialogue Diagram / Architecture_
Film_Dance explore movements from space 
to imagination and vice versa, when imagina-
tion constructs the space of dialogue through 
the concept of merging and superimposing 
real and imagined time, as well as abstract 
and real space within processual-composi-
tional models. A phantasm is placed at the 
center of such a diagram; it fills the central 
void and establishes an impossible relation-
ship - a suprasensible diagram that connects 
the seemingly unconnectable - architecture 
and film.

12	 According to: Gausa et al., 2003
13	 According to: Deleuze, Guattari, 1987.
14	 Imagination or nothing: I. Tutek, M. Kopić and S. 
Habjan, 2024: 180-197
15	 According to: Bogalheiro, 2022: 33-38.
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Fig. 1 Location of the experimental place within the building
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well-being. Lighting systems in interior architecture need to be 
designed according to the function of the space and individual needs. 
In cases where natural lighting is insufficient, comfortable, healthy, 
and prosperous places are designed with mixed-use lighting. Factors 
affecting indoor environmental quality, such as sound, color, and 

Çankaya University, Faculty of Architecture, Department of Interior Architecture, adresa, Türkiye

  https://orcid.org/0000-0003-2340-0317

nihanavci@cankaya.edu.tr

Scientific Subject Review
https://doi.org/10.31522/p.33.2(70).11
UDC 72.012:159.931
Technical Sciences / Architecture and Urban Planning
2.01.01 - Architectural Design
Article Received / Revised / Accepted: 5. 9. 2025. / 27. 11. 2025. / 16. 12. 2025.

thermal comfort, should be designed together with lighting. This 
study aims to investigate the indoor environmental quality parame-
ters of the specified workplace regarding visual comfort. Students 
voluntarily participated in the study. An experimental space on the 
first floor of the building, known as the “Common Building” of 
Çankaya University and serving as a connection point for the facul-
ties, was chosen for the study. This type of research is crucial for 
ensuring that indoor environmental quality parameters are effectively 
utilized indoors to enhance human-centric interior design.
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Introduction

 Light enables individuals to experience 
their surroundings; therefore, lighting design 
is an important element of interior architec-
ture. The way a space looks is determined by 
its lighting design, which alters as light is ma-
nipulated. People can gather visual informa-
tion about their environment within seconds 
without tactile exploration. Their reaction to 
a space - whether sympathetic or antipathet-
ic - is not only due to the sensation of light 
striking the retina, but also to other sensa-
tions that respond associatively during visual 
processing and significantly shape the form 
of the visual information. Space and users in-
teract reciprocally. Lighting can impact occu-
pant well-being, comfort, and productivity, 
and displeasure with lighting can increase 
operational costs if it leads to redesign or un-
expected environmental intervention (Avcı, 
2022: 24). Boyce (2018) suggests that light-
ing quality should be evaluated in terms of its 
impact on outcomes such as visual perfor-
mance and behaviour, while Veitch and New-
sham (1996) define lighting quality more 
broadly as lighting that supports visual per-
formance, task and behavioural performance, 
social interactions, mood, health and safety, 
as well as aesthetic judgments. Both defini-
tions include acknowledging the space’s pur-
pose (the functions or activities that occur in 
a specific context) and the user (the individu-
als who complete the duties and activities). 
According to Veitch and Newsham (1998: 98), 

individuals can meet all their behavioural 
needs with adequate lighting. This hypothe-
sis has also the advantage of being quantita-
tive, as it solely addresses the direct effects 
of bright settings on individuals (Alnajdawi, 
2019: 214; Mahbob et al, 2011: 435). Veitch 
(2012: 255) classifies human needs for light-
ing quality into six categories: visibility, task 
performance, social behaviour, health and 
safety, comfort and mood, and judgments. 
Good lighting design starts with identifying 
and resolving visual functions and task-relat-
ed difficulties. Good lighting may meet hu-
man needs in any context. According to Jus-
lén and Tenner (2005: 846), high lighting 
quality improves performance, visual com-
fort, and interpersonal interactions. Visual 
performance improves when people can see 
the job at hand. Furthermore, by removing 
conspicuous discomfort, performance would 
improve due to increased concentration. 
Similarly, clearer visual contact among indi-
viduals enhances interpersonal interaction, 
resulting in more effective communication 
and collaboration.

Aside from specified locations such as librar-
ies, workplaces have been changed into 
spaces where individuals work, socialize, and 
do other daily activities in educational build-
ings. Many people spend the majority of their 
time in workplaces or learning environments 
like universities, colleges, and schools. The 
physical environment has an impact on stu-
dents’ behaviour and achievement. Learning 
environments are essential places where 
most formal education takes place. Learning 
environment conditions are crucial to stu-
dents’ health, performance, and behaviour. 
Many researchers have found that indoor en-
vironmental quality parameters (IEQ) affect 
people’s performance whether they are in 
work, home, or learning environments. This 
can be true for schools where it has been 
found that poor indoor environments may re-
duce students’ performance (Fisk, 2000: 2; 
Mendell et al., 2002: 1435). The issues be-
come more severe and complicated when 
dealing with students with special needs, 
those who have been diagnosed with mental 
health disorders, and who need special at-
tention and treatment. Indoor environmental 
quality in buildings includes indoor air quali-
ty (IAQ), acoustics, thermal comfort, and 
lighting (Fielding, 2006: 3; Ricciardi and Bu-
ratti, 2018: 24; Zuhaib et al., 2018: 70). Light-
ing is crucial for indoor environmental quality 
in learning environments. Assessments of 
lighting quality are still subject to discussion 
in scientific studies.

It is well known that poor environmental 
quality severely influences individuals, par-
ticularly children, who, along with the sick 
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and elderly, form a vulnerable population. 
Indoor environmental quality impacts build-
ing occupants’ satisfaction, well-being, and 
productivity (Newsham et al., 2009: 142; 
Singh et al., 2010: 1665). School lighting 
must be regarded as a critical, essential, and 
dynamic component of the educational envi-
ronment (Dunn et al., 1985: 865). Further-
more, various studies have emphasized the 
impact of school facilities and lighting on stu-
dents’ learning performance in the learning 
environment (Alnajdawi, 2019: 214; Samani 
and Samani, 2012: 129). According to Knez 
and Kers (2000), lighting in educational spac-
es directly affects students’ memory, percep-
tual performance, and problem-solving abili-
ties. To improve the performance of teachers 
and students, optimal lighting levels should 
be provided, together with appropriate natu-
ral and artificial light sources. Good lighting 
in these areas improves performance and en-
courages people to study more in education-
al facilities. Several factors should be consid-
ered while designing a workplace’s lighting. 
According to Lyons (2001: 3), there is a direct 
relationship between the physical elements 
and characteristics of school buildings and 
educational outcomes. In educational facili-
ties, natural lighting should be used to its full 
potential. Natural lighting promotes econom-
ic and visual comfort, as well as psychologi-
cal health. Designs should be devised to en-
sure that as much daylight as possible enters 
the educational building. Large window sur-
faces and skylights should be used regularly 
in educational facility design. Gallery spaces 
promote visual comfort by extending visual 
communication across floors, allowing day-
light, and improving overall perception and 
visibility. The artificial lighting system pro-
vides a visual condition in places where natu-
ral lighting is inadequate or unavailable. 
Lighting design should also consider the spe-
cific illuminance levels required for certain 
types of activity. Illuminance values estab-
lished in the standard EN 12464-1 for work-
places in buildings must be maintained to 
meet visual comfort and performance re-
quirements. The recommended illuminance 
requirements for educational areas are listed 
below: Learning environments 300 lx, techni-
cal drawing learning environments 750 lx, 
whiteboards 500 lx, meeting rooms 200 lx, 
labs 500 lx, conference rooms 500 lx, stair-
cases 150 lx, circulation spaces 100 lx, and 
entry hall 200 lx. Based on all of this informa-
tion, a workplace’s lighting design should in-
corporate indoor artificial lighting and day-
light to provide a comfortable lighting envi-
ronment for the individuals. It should include 
contextual factors such as light requirements 
based on tasks and working hours, work-
place location, orientation, height, occupant 

needs and preferences, and natural and arti-
ficial lighting availability.

Workplace lighting covers various working 
environments and tasks, from offices and 
small workshops to large manufacturing 
halls, to reading, sketching, writing, and 
computer applications. Millions of people 
spend a big portion of their days in an indoor 
built environment while working. Aside from 
its effect on visual performance, lighting sig-
nificantly impacts the environment and the 
visual impression of the workspace. When 
properly planned, the entire working environ-
ment can be exciting for the individuals work-
ing there. Lighting is provided at their jobs to 
ensure they can complete their tasks effi-
ciently, swiftly, and correctly.

Light has the most visible impact on humans. 
Vision, one of the most complicated senses, 
is the primary process through which people 
perceive their surroundings. The eye and 
brain interplay produce vision, allowing peo-
ple to see their bright surroundings. Humans 
can only see when there is light; otherwise, 
they cannot. Visual comfort is the level of vi-
sual satisfaction the luminous environment 
provides due to reduced glare and disturbing 
luminance in the field of view (Gordon, 2015: 
330). Available research results documents 
of the International Commission on Illumina-
tion (CIE) specify the following parameters as 
relevant to indoor visual comfort: glare, veil-
ing reflections, illuminance levels, luminance 
ratios, and uniformities; colour rendering in-
dex (CRI), correlated colour temperature 
(CCT), flicker, space, and room appearance, 
surface brightness and colour, the appear-
ance of light and luminaires (Iacomussi et al., 
2015: 730).

Some strategies for assessing visual comfort 
have been tried. The unified glare rating (UGR) 
is used to assess visual comfort in lighting sys-
tems, considering the luminaires' positioning, 
the structure's proportions, the background 
reflection indices, and the user's position in an 
indoor environment (Rossi, 2019: 108). Wilkins 
and Boyce (2018: 100) discovered that legally 
enforceable minimum illuminance recommen-
dations substantially exceed what is required 
to enable reasonable visibility in most coun-
tries. Values may differ between countries, 
depending on the conditions. Wang et al. 
(2015: 1436) evaluated visual fatigue under six 
distinct lighting settings, designing two illumi-
nance levels (500 lx, 1000 lx) and three CCT 
levels (2700 K, 6500 K, and 10000 K). Their 
findings suggested that the two lighting levels 
(6500 K, 1000 lx, and 2700 K, 500 lx) caused 
the least visual fatigue.

The term ‘spatial brightness’ can be defined 
as the perceived brightness of humans when 
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engaged in an environment or viewed from 
afar. The environment occupies a significant 
portion of the visual field (Islam et al., 2015: 
55). One study found that the spatial power 
distribution (SPD) of a lighting source influ-
ences the perception of spatial brightness, 
with places illuminated by lighting sources 
with varying SPDs seeming differently bright 
at the same illuminance (Fotios, 2001: 170). 
SPD affects the visual comfort, task perfor-
mance, energy efficiency, perception of space, 
health & well-being. The spatial brightness 
can be defined as dim or bright. Humans feel 
more at ease in a light indoor environment. 
Thus, spatial brightness for office lighting re-
lationships is important for subjective indoor 
environment appraisal.

Avcı (2017: 55) investigated the impact of 
lighting conditions on visual comfort param-
eters such as distraction, clarity, fatigue, eye 
burning, focusing difficulty, and glare in an 
experimental room. Six lighting settings were 
tested (LED and OLED illuminance at 200, 
500, and 800 lx). In terms of visual distrac-
tion, visual clarity, visual fatigue, burning 
eye, and focusing problems, OLED lighting 
results showed that the illuminance level of 
500 lx was somewhat more comfortable than 
the other illuminance levels. According to 
Avcı and Akbay (2022: 137), OLED displays 
with a glare intensity of 200 lx are marginally 
more comfortable for work performance. 
These findings revealed that the visual com-
fort requirements differed depending on the 
lighting conditions and illuminance levels.

Methodology

Participants

The experiment was carried out with the par-
ticipation of 46 voluntary students. The par-
ticipant group for the study consisted of 26 
females, 19 males, and 1 participant of this 
sex. They were undergraduate students from 
different departments and faculties at Çanka-
ya University in Ankara, Türkiye. The partici-
pants from different departments use the se-
lected workplace together. Their ages range 
from 20 to 39, with a mean age of 22.18. They 
were informed about the research and asked 
whether they would participate in the survey. 
All the participants who were given informa-
tion about the study willingly agreed to an-
swer the survey questions. They were from 
different departments: interior architecture, 
civil engineering, software engineering, com-
puter engineering, electrics and electronics 
engineering, industrial engineering, transla-
tion and interpreting studies (English), psy-
chology, public relations and advertising, 
and management information systems. 10 
from the department of interior architecture, 

one from the department of civil engineering, 
one from the department of software engi-
neering, 12 from the department of computer 
engineering, four from the department of 
electrics and electronics engineering, one 
from the department of electrics and indus-
trial engineering, two from the department of 
translation and interpreting studies (Eng-
lish), 12 from the department of psychology, 
one from the department of public relations 
and advertising, and two from the depart-
ment of management information systems. 
Most participants had no prior knowledge or 
experience in interior design, including inte-
rior design notions and an understanding of 
the effects of indoor environmental qualities 
in indoor environments. This increased 
awareness of the selected workplace regard-
ing indoor environmental quality parameters.

Experimental Place

The experiment occurred in an 80 m2 work-
place at the Common Building, Çankaya Uni-
versity, Ankara, Türkiye. It was on the first 
floor. The workplace was in an atrium from 
which the two floors above it were visible and 
was located between two staircases. Six 
working tables (80×160×110 cm) were per-
pendicular to the cylindrical columns, with 
eight height-adjustable bar seats per work-
ing table. The second floor’s exterior featured 
34 frosted windows (17 on the left and 17 on 
the right) and 19 transparent windows. The 
third-floor facade featured composite panels 
and fabric coverings for the railing, and cylin-
drical columns were seen. The atrium bene-
fited from natural lighting through eight tri-
angular openings in the roof. Fig. 1 shows the 
location of the experimental place within the 
building.

The Natural Color System (NCS) was adopted 
as the colour standard, and the corresponding 
NCS notations were obtained using the NCS 
Colour Scan 2.0 colour measurement device. 
This device also defined coloured surfaces 
such as walls, floors, carpets, furniture, and 
textiles in the interiors. Table I presents the list 
of surfaces along with their NCS notations.

Experimental Instruments  
and Procedure

This study has undertaken a comprehensive 
experimental and theoretical investigation 
into indoor environmental quality (IEQ), par-
ticularly emphasizing visual comfort in a 
multi-functional university workplace setting. 
By integrating objective environmental mea-
surements with user-based survey respons-
es, the research provides insights into the 
interplay between lighting conditions and 
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human comfort in shared indoor environ-
ments. This study was prepared with the ap-
proval of the Çankaya University Science  
and Engineering Sciences Scientific Research 
and Publication Ethics Committee dated 22. 
01.2024 and numbered E-41645618-050-
146205. Indoor environmental quality param-
eters, such as indoor air temperature, gases 
(CO2), sound, etc., directly impact visual com-
fort. These indoor environmental quality pa-
rameters had to be controlled, otherwise dif-
ferences in conditions had a negative impact 
on the participants’ physical and psychologi-
cal attitudes. The following lighting and mea-
suring instruments were used throughout the 
experiment: i) indoor air temperature (Non-
contact thermometer, ‘Testo 174 T’); ii) sound 
level (Decibel meter, ‘Testo 815’); iii) VOC 
levels (Detector, ‘Toxi RAE Pro Pid’); and iv) 
Luminance Meter, ‘Konica Minolta CL-70F’). 
These instruments collected information 
about the participants and the workplace 
during the procedure.

The experiment was carried out with the par-
ticipation of 46 student volunteers and oc-
curred in a workplace at the Common Build-
ing, Çankaya University, Ankara, Türkiye.  
The ‘Lighting Conditions Survey’ and ‘Office 
Lighting Survey’ evaluated general lighting 
conditions and indoor environmental quality 
parameters in the immediate surroundings. 
The questions in these tests were reduced to 
10 questions and shaped in line with the 
scope of the study. Questions 1 and 5 aim to 
obtain demographic information, while ques-
tions 6 to 10 cover task lighting usage, evalu-
ation of indoor environment quality parame-
ters, assessment of general lighting condi-
tions based on visual comfort criteria, and 
questions related to the daily purposes and 
usage duration of the selected work area. 
The questions seven and eight had a 5-point 
Likert scale. There were six tables in the ex-
perimental place and participants were re-
quired to sit at any of the six tables. There 
was no variation in environmental quality pa-
rameters across all desks in the work envi-
ronment. After that, the lighting materials, 
devices, and measurements (CO2 concentra-
tion, indoor air temperature, core body tem-
perature, and sound), and questionnaires 
were explained. Data were collected from Au-
gust 1 to August 15, 2024. Since outdoor 
weather conditions vary throughout the year; 
all results are limited to this period. Maxi-
mum daytime temperatures ranged from ap-
proximately 31-35 °C. Illuminance levels mea-
sured on 16 points of 8 table surfaces varied 
between 320-580 lx. Participants progressed 
through all stages at their own speed, with 
session durations averaging around 10 min-
utes and varying between 5 and 15 minutes. 

They left the workplace after completing the 
process.

Limitations

Despite the methodological rigor employed 
in this study, several limitations should be 
acknowledged. First, the sample size was 
relatively small (N = 46) and consisted solely 
of undergraduate students from a single uni-
versity. Although the participants represent-
ed a variety of academic departments, the 
sample may not fully reflect the broader pop-
ulation of workplace users, thereby limiting 
the generalizability of the findings to other 
age groups, professional contexts, or cultural 
settings. Second, the study was conducted 
within a single workplace environment locat-
ed in the Common Building at Çankaya Uni-
versity. The architectural characteristics, in-
terior layout, colour scheme, and lighting 
configuration of this specific space may differ 
substantially from other university or office 
environments. As a result, the conclusions 
drawn from this particular setting may not 
fully extend to workplaces with different spa-
tial or environmental characteristics. Third, 
although objective measurements were tak-
en for several indoor environmental quality 
parameters (CO₂ concentration, air tempera-
ture, sound level, VOCs, and luminance), the 
study relied on self-reported survey respons-
es to assess participants’ perceptions of 
lighting quality and visual comfort. Self-re-
ported data are inherently subject to biases 
such as social desirability, recall limitations, 
and individual differences in perceptual sen-
sitivity. Fourth, the experiment employed a 
cross-sectional design in which participants 
completed the surveys in a single session 
lasting 5-15 minutes. This design does not al-
low for the assessment of changes in visual 
comfort perception over time or under vary-
ing lighting scenarios. Participants were also 

Table I The surfaces, along with their NCS notations

Surface Material NCS Notation Color

Floor Epoxy S 5005-G80Y

Wall Paint S 6005-Y80R

Cylinder Column Paint S 2002-B

Stair Well Paint S 1070-Y10R

Working Table Laminated MDF S 8000-N

Bar Chair (Sitting) Artificial Leather S 3030-Y40R

Bar Chair (Skeleton) Plywood S 9000-N
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allowed to choose any of the six available ta-
bles, which, although consistent in IEQ condi-
tions, may introduce minimal, uncontrolled 
micro-variations in perceived comfort. Final-
ly, most participants had limited prior knowl-
edge of interior design concepts and indoor 
environmental quality parameters. While this 
may reduce expectation bias, it may also con-
strain their ability to articulate nuanced eval-
uations of lighting conditions, potentially af-
fecting the depth of perceptual data. Future 
research could address these limitations by 
incorporating larger and more diverse sam-
ples, examining multiple workplace environ-
ments with varying architectural and lighting 
characteristics, conducting longitudinal or 
seasonal comparisons, and integrating addi-
tional objective visual performance mea-
sures to complement subjective evaluations.

Results and Discussion
IBM SPSS Statistics 23.0 software was used 
to assess data normality. Mean and standard 
deviation statistics were used to make obser-
vations about the distribution of the items. 
Normality can be determined to some extent 
by calculating skewness and kurtosis values. 
The skewness and kurtosis values (between 
-1.5 and +1.5) of the questionnaires generat-
ed by the scale scores were deemed ade-
quate for a normal distribution. The analysis 
was conducted using parametric approaches. 
An independent samples t-test was used to 
evaluate the sample groups using the Light-
ing Conditions Survey and Office Lighting 
Survey based on the experimental place’s in-
door environmental quality parameters. Bi-
variate Correlation Analysis was applied to 
investigate the relationship between the nat-

ural lighting conditions and visual comfort 
criteria, natural lighting, and the relationship 
between indoor environmental quality pa-
rameters. When conducting this test, visual 
comfort criteria were evaluated based on the 
lighting conditions in the experimental place. 
It was also found that 42 participants used 
their right hand and 4 used their left hand; 27 
participants wore glasses or contact lenses; 
and 22 used task lighting to do daily activi-
ties in their home. It was also determined 
that 16 participants used the experimental 
place for less than 30 minutes per week, 18 
used it for 1-2 hours per week, and 12 used it 
for more than 2 hours per week.

Accordingly, the differences between gen-
ders and the indoor quality parameters of the 
part of the Lighting Conditions Survey were 
analysed within the scope of the study. The 
results of an independent samples t-test indi-
cated statistically significant differences be-
tween the groups for indoor air temperature 
(t (43) = -3.115, p = 0.003) and general envi-
ronment features (t (43) = -2.524, p = 0.015). 
According to the mean values, female partici-
pants found the experimental place more sat-
isfying than males for these parameters. Ta-
ble II presents the statistical results. The dif-
ferences between genders and the visual 
comfort criteria were also analysed using the 
same test. The results indicated that there 
were no statistically significant differences 
between the sample groups and the visual 
comfort criteria. The lack of difference be-
tween genders was interpreted as the partici-
pants having the same age range. It was also 
said that the experimental place provided vi-
sual comfort conditions for the students, and 
the lighting conditions were sufficient. Table 
III presents the statistical results.

Bivariate Correlation Analysis was applied to 
investigate the relationship between the natu-
ral lighting conditions, spending time in the 
experimental place, and visual comfort crite-
ria. The positive correlations were identified 
between specific questions and the visual 
comfort criteria. When the correlations be-
tween visual comfort criteria were examined, 
visual distraction had positive correlations 
with visual fatigue (r = 0.304*, p = 0.040), eye 
burning (r = 0.524**, p = 0.000), focusing 
problem (r = 0.572**, p = 0.000), and glare (r 
= 0.410**, p = 0.005). The criterion of visual 
fatigue had correlations between eye burning 
(r = 0.400**, p = 0.006) and focusing problem 
(r = 0.292*, p = 0.049). There was also a po
sitive correlation between eye burning and 
focusing problem criteria (r = 0.387**, p = 
0.008). When the visual comfort criteria were 
analysed with one another, no correlation was 
observed between focusing and the other 
comfort criteria. Aside from this finding, the 
interrelations among the remaining criteria 

Tables II and III Applied test results for gender groups (Independent Samples t-Test)

Table II Lighting Conditions Survey  
(Sample Groups)

Table III Office Lighting Survey  
(Gender Groups)

Independent Samples t-Test Independent Samples t-Test

Parameter t df p Visual Comfort
Criterion t df p

Natural Lighting .998 43 .324 Visual Distraction -.910 43 .368

.954 31.924 .347 -.915 39.764 .366

Noise Level -.146 43 .885 Visual Clarity .198 43 .844

-.142 34.786 .888 .190 32.548 .850

Odor -1.061 43 .295 Visual Fatigue -.771 43 .445

-1.053 37.771 .299 -.769 38.530 .447

Ventilation -1.276 43 .209 Eye Burning .764 43 .449

-1.317 42.392 .195 .771 40.116 .445

Air Temperature -3.115 43 .003 Focusing Problem .355 43 .725

-3.138 39.944 .003 .363 41.834 .718

General Environment -2.524 43 .015 Glare .394 43 .695

-2.479 36.237 .018 .394 38.922 .695
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suggest that the lighting conditions in the ex-
perimental setting were assessed using a ho-
listic approach. However, the relationship be-
tween spending time in the experimental 
place and visual comfort criteria was investi-
gated. Statistical data revealed a moderate 
correlation between spending time and visual 
distraction (r = 0.582**, p = 0.000). This rela-
tionship is considered significant. A correla-
tion between spending time, focusing prob-
lem (r = 0.369*, p = 0.012), and glare (r = 
0.328*, p = 0.026) was also found. As the du-
ration of time spent in an environment increas-
es, attention tends to become more distract-
ed, highlighting the importance of interior de-
sign in maintaining visual comfort and 
sustained focus. Consequently, achieving a 
visually balanced environment that avoids 
monotony and overstimulation is essential, 
particularly in working, studying, or waiting 
environments. Table IV presents these statisti-
cal results. The relationship between indoor 
environmental quality parameters were also 
investigated with the bivariate correlation 
analysis. Results indicated that there was a 
correlation between the general environment 
and natural lighting conditions of the experi-
mental place (r = 0.292*, p = 0.049), and tem-
perature (r = 0.305*, p = 0.039). Table V 
shows these statistical results.

Visual comfort is one of the critical factors in 
overall satisfaction with the indoor environ-
ment in workplaces. This study aimed to eval-
uate the effectiveness of various factors for 
investigating the overall visual comfort at the 
Common Building, Çankaya University, Anka-
ra, Türkiye. Findings from the independent 
samples t-test revealed statistically significant 
gender-based differences in the perception of 
indoor air temperature and general environ-
mental features, with female participants rat-
ing the environment more positively. Howev-
er, no significant differences were found be-
tween genders concerning visual comfort 
criteria, suggesting that shared characteristics 
among participants - such as age and aca-
demic context - may have homogenized per-
ceptions of lighting quality. These findings 
also support the conclusion that the experi-
mental workplace successfully met general vi-
sual comfort standards for both male and fe-
male users. Further, bivariate correlation 
analysis highlighted meaningful relationships 
between various dimensions of visual discom-
fort. Notably, visual distraction was signifi-
cantly correlated with visual fatigue, eye burn-
ing, focusing problems, and glare, indicating 
that these interconnected symptoms can 
emerge and impact user performance even in 
generally well-lit environments.

The correlation coefficients between seven vi-
sual comfort criteria are not zero. The relation-
ships are significant, which indicates a sub-

Table IV Applied test results for Visual Comfort Criteria and Spending Time  
(Bivariate Correlation Analysis)

Bivariate Correlation Analysis - Visual Comfort Criteria / Spending Time

Visual 
Distraction

Visual 
Clarity

Visual 
Fatigue

Eye 
Burning

Focusing 
Problem Glare Spending 

Time

Visual 
Distraction

Pearson r 1 .275 .304* .524** .572** .410** .582**

p .065 .040 .000 .000 .005 .000

n 46 46 46 46 46 46 46

Visual 
Clarity

Pearson r .275 1 .128 .180 .211 .191 .085

p .065 .395 .232 .159 .203 .574

n 46 46 46 46 46 46 46

Visual 
Fatigue

Pearson r .304* .128 1 .400** .292* -.112 .089

p .040 .395 .006 .049 .460 .557

n 46 46 46 46 46 46 46

Eye Burning Pearson r .524** .180 .400** 1 .387** .232 .279

p .000 .232 .006 .008 .121 .060

n 46 46 46 46 46 46 46

Focusing 
Problem

Pearson r .572** .211 .292* .387** 1 .203 .369*

p .000 .159 .049 .008 .177 .012

n 46 46 46 46 46 46 46

Glare Pearson r .410** .191 -.112 .232 .203 1 .328*

p .005 .203 .460 .121 .177 .026

n 46 46 46 46 46 46 46

Spending 
Time

Pearson r .582** .085 .089 .279 .369* .328* 1

p .000 .574 .557 .060 .012 .026

n 46 46 46 46 46 46 46

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-tailed)

Table V Applied test results for Indoor Environmental Quality Parameters  
(Bivariate Correlation Analysis)

Bivariate Correlation Analysis - Indoor Environmental Quality Parameters

Natural 
Lighting

Noise 
Level Odor Ventilation Temperature General

Environment

Natural 
Lighting

Pearson r 1 .178 -.006 -.044 .147 .292*

p .236 .969 .770 .331 .049

n 46 46 46 46 46 46

Noise Level Pearson r .178 1 .109 -.064 .163 .163

p .236 .472 .674 .279 .279

n 46 46 46 46 46 46

Odour Pearson r -.006 .109 1 .592** .271 .258

p .969 .472 .000 .069 .083

n 46 46 46 46 46 46

Ventilation Pearson r -.044 -.064 .592** 1 .308* -.096

p .770 .674 .000 .037 .524

n 46 46 46 46 46 46

Temperature Pearson r .147 .163 .271 .308* 1 .305*

p .331 .279 .069 .037 .039

n 46 46 46 46 46 46

General 
Environment

Pearson r .292* .163 .258 -.096 .305* 1

p .049 .279 .083 .524 .039

n 46 46 46 46 46 46

* Correlation is significant at the 0.05 level (2-tailed); ** Correlation is significant at the 0.01 level (2-tailed)
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The publication “A Vision of a Future City: THE 
HORIZON 2050” authored by project leader 
and editor-in-chief emeritus Prof. Dr. Tihomir 
Jukić from the Department of Urbanism, Spa-
tial Planning and Landscape Architecture 
(KUPPPA) at the Faculty of Architecture, Za-
greb University, was published in 2025 with 
the editorial collaboration of Kristina Perkov 
and Mateja Nosil Mešić.
This work presents the results of several 
years of research driven by the desire to bet-
ter understand the dynamics of urban trans-
formation - its causes, trajectories, and the 
possibilities for shaping desirable urban fu-
tures. It begins with a critique of unimagina-
tive and fragmented approaches to contem-
porary urban challenges in today’s unstable 
political, social, and economic circumstances 
at the city, state, and European levels. 
The research highlights concepts and models 
relevant for future-oriented urban planning. 
By examining examples of good practice, 
long-term planning concepts in European 
cities, and influential documents and char-
ters, the author aims to stimulate interdisci-
plinary dialogue that can support the devel-
opment of visions for Zagreb and other Croa-
tian cities.
The publication integrates the outcomes from 
the courses Workshop 3 - Urbanism and Re-
search Seminar, conducted between 2016 
and 2022. Therefore, a special value of the 
book stems from the contributions of forty 
students who, over several generations, par-
ticipated in developing its content as part of 
their seminar and research projects under 
the mentorship of Prof. Jukić. 
The publication created in collaboration with 
students testifies to the successful outcomes 
of teaching innovative courses, significantly 
marked by a research-based approach that 
has improved and modernised the teaching 
of urbanism. Through this approach, stu-
dents critically examined European strate-
gies and city development plans, learning 
how to select context-appropriate models 
based on the specific characteristics, needs, 
and heritage of each city, while also respond-
ing to global trends and challenges.

Sanja Gašparović

A Vision of a Future City:  
THE HORIZON 2050
A Glimpse into the Future

Vizija grada u budućnosti:  
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The research behind the publication was 
further supported by the scientific project 
Sustainable Models of Regeneration in Con-
temporary Strategies of European Cities 
(2023-2024), conducted at the Faculty of Ar-
chitecture. Its objective - to understand ur-
ban processes and anticipate desirable de-
velopment models - aligns with the core 
themes of the publication. Taken together, 
the findings from both teaching and scientific 
research underscore the importance of long-
term, integrated, interdisciplinary, and inclu-
sive planning.
The publication Horizon 2050 is conceived as 
a three-fold view of the city of the future, and 
can be approached on several levels:
-  It opens an interdisciplinary perspective 
through a series of shorter essays by invited 
authors from fields ranging from urbanism 
and sociology to economics and technology, 
demonstrating that the city of the future 
should and must be viewed in a broader so-
cial and cultural context.
-  It offers an overview of contemporary 
trends through a selection of current con-
cepts and approaches to city planning, there-
by serving as a valuable resource for stu-
dents, researchers, and professionals. It 
presents examples of good practice from Eu-
ropean cities that are already embodying 
forward-looking visions through strategic 
planning.
Thus, the publication extends beyond the 
academic sphere, becoming a tool for shap-
ing public policies and encouraging a broad-
er societal debate. It reminds us that plan-
ning the future city is not merely a technical 
task but a cultural and ethical responsibility 
- an expression of the kind of society we as-
pire to become. The book is intended for pro-
fessionals, scholars, and students in archi-
tecture, urbanism, spatial planning, and 
landscape architects, as well as the wider 
public. It is structured into six methodologi-
cally coherent chapters:
The first chapter, Good Cities / Better Life, 
provides an introductory review by Prof. Jukić 
on the topic, motivation and objectives of the 
research, as well as the results achieved.

The second chapter, Contemporary Tenden-
cies of Cities, analyses various conceptual 
approaches to strategic city planning that, by 
focusing on individual aspects of sustainabil-
ity, strive to achieve healthier, greener, safer 
and more liveable cities.
The third chapter, City & ..., offers an over-
view of the most important urban functions 
through concepts of future development. It 
examines housing - with particular emphasis 
on affordable housing - followed by the 
economy, the role of public spaces and social 
standards, and the relationship between ru-
ral and urban space, tourism and leisure.
The fourth chapter, The City - Charters, Dec-
larations, Agendas, reviews key documents 
that situate city planning within the context 
of climate change, demographic challenges, 
and economic transformation, providing es-
sential principles for planning and managing 
cities.
The fifth chapter, Visions of City Develop-
ment by 2050, analyses seventeen European 
cities and the concepts underpinning their 
development
The sixth chapter, The Desirable Future of Za-
greb, presents guidelines for the city’s future 
development, addressing both individual ar-
eas and thematic units.
Each chapter is accompanied by an Appendix 
- a contribution to the discussion of visions 
of the city by experts in various fields, in
cluding economics, sociology, philosophy, 
landscape and ecological sustainability, AI 
and city management, tourism, architecture, 
and urbanism. In this way, the publication 
underscores one of the fundamental pre
mises of successful future-oriented urban 
planning: the necessity of an interdisciplinary 
approach.
Systematically collected, analysed, and com-
mented research materials represent a sig-
nificant contribution to methods of teaching 
urbanism, serve as an incentive for essential 
professional discussions, and provide an im-
portant starting point for future interdisci-
plinary approaches to scientific research on 
the phenomenon of the contemporary city.
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When Nishat Awan, Tatjana Schneider, and 
Jeremy Till tried to synthesise the landscape 
of spatial activism agencies in 2011 - first as 
a web database, later as the book Spatial 
Agency: Other Ways of Doing Architecture, 
published by Routledge - we confirmed the 
uniqueness of raumlaborberlin’s practice, 
highlighting its influence on contemporary 
spatial activism and experimental urbanism. 
Schneider and Till presented raumlaborberlin 
as a group of Berlin-based architects who 
came together in 1999 in response to rapid 
and unrestrained city development following 
the fall of the Berlin Wall. raumlaborberlin is 
understood as a space laboratory - an inter-
disciplinary initiative wherein architecture 
serves as a pivotal instrument. Working be-
tween architecture and public art, they create 
projects based on events, performance, and 
theatre. Collaboration is central: engineers, 
sociologists, ethnographers, local experts, 
and citizens contribute. Their work is politi-
cally motivated, aiming to influence decision-
making within governments, academia, or 
other institutions. Projects addressing social 
relations often challenge existing norms and 
private claims, producing lasting interven-
tions. Their practice is simultaneously experi-
mental, pedagogical, and socially engaged, 
revealing multiple layers of urban potential.
They do not see their profession as problem-
solving, but as creating productive problems. 
Placing themselves in the utopian tradition of 
the 1960s, particularly Yona Friedman, Buck-
minster Fuller, and Haus-Rucker-Co, raum-
laborberlin anticipated experimental and re-
versible architecture also practised by Urban 
Catalyst and Exyzt. Their projects transform 
urban landscapes through “urban proto-
types” - temporary interventions such as 
pneumatic structures or submarines from 
waste materials. Residents are directly in-
volved in shaping their neighbourhoods. No-
table projects include Working on Common 
Ground (2022, Pristina), Floating University 
(2018, Berlin), and Allmänna Badet (since 
2014, Gothenburg). Their Venice Biennale 
contribution, Instances of Urban Practice 
(2021), earned the Golden Lion.
Nearly fifteen years after Spatial Agency, raum-
laborberlin released its first monograph, Poly-
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lemma, awarded the DAM Architecture Book 
Award in 2024. Although Polylemma (Greek 
poly = many; lemma = assumption or proposi-
tion) denotes a situation with more than two 
- often difficult or undesirable - options, the 
same cannot be said for raumlaborberlin’s 
practice. They may have had to choose the 
lesser evil, yet each time emerged richer 
through experience. The book presents the 
collective’s work: nine members revisit sites, 
meet colleagues and critics, dissect process-
es, and reflect on tools and methods. Topics 
include strategies for collective learning, ex-
perimental building, and radical recycling. 
Their discourse unfolds through exhibitions, 
lectures, workshops, publications, and radio.
The book resists conventional structure: it 
lacks chapters or standard contents. Instead, 
it presents projects and texts with thematic 
anchor points such as action-oriented prac-
tice, experimental building, spaces of encoun-
ter, and recycling. Materials are organised as 
bookwalks, conversations, footnotes, project 
recipes, archive texts, and commentary by 
theorist Christopher Dell, guiding readers. The 
book’s design, realised by the studio Bonbon, 
reflects its playful, experimental, and hetero-
geneous content, enhancing engagement. All 
of this can be found in the introductory com-
pass, a navigational guide that helps readers 
approach the heterogeneous material. Like a 
city with many entrances and exits, the book 
can be read non-linearly. Specific projects are 
presented as stories, experiments, or recipes, 
reflecting the collective’s iterative approach. 
Polylemma challenges us to expand our no-
tion of space and serves as a plea for the city 
as a sphere of action. This heterogeneity mir-
rors raumlaborberlin’s engagement with cit-
ies, materials, and communities - always 
context-sensitive, socially embedded, and re-
sponsive to urban complexity
At the same time, this work benefit from a 
more explicit thematic grouping - or a net-
work analysis - to clarify interrelations be-
tween methods, collaborators, and sites 
without diminishing the experimental spirit.
Living with the climate emergency demands 
systemic change with deep implications for 
how we produce and inhabit space. Architec-

ture after Architecture - Spatial Practice in 
the Face of Climate Breakdown (2021-2024) 
examines how spatial practices address the 
cultural and socioeconomic conditions shap-
ing architectural action. raumlaborberlin’s 
Floating University features as a key case 
study, exemplifying experimental, socially 
engaged, and climate-responsive practice, 
aligning with Schneider’s initiative Architec-
ture is Climate: Reconstructing the Curricu-
lum. The publication of Polylemma is there-
fore especially timely, offering insight into 
the forms of spatial practice these projects 
identify as crucial in a climate-critical era.
The Floating University project remains a key 
illustration of raumlaborberlin’s approach: a 
self-organised space transforming transition-
al sites into platforms for engagement and 
collective imagination. Beyond physical in-
terventions, the Floating University serves as 
a platform for discourse, workshops, and 
pedagogical experiments, where ideas about 
urbanism, climate, and social responsibility 
are explored. Their use of recycled materials 
complements interventions, functioning as a 
practical, political, and conceptual tool rather 
than only an aesthetic gesture.
For a quarter of a century, raumlaborberlin has 
pioneered new spaces for action, charting 
unique paths in cooperative urban develop-
ment and creating places to foster encounters. 
Together with experts across various fields, 
they explore forms of urban practice, partici-
pation, and the joint production of space. Ar-
chitecture is understood not as an object, but 
as a layer of history and a tool for creating cit-
ies of possibility - a city of tomorrow.
In conclusion, Polylemma is more than a mo
nograph: it embodies a philosophy of prac-
tice. raumlaborberlin demonstrates how ex-
perimental, collaborative, and context-sensi-
tive architecture responds to contemporary 
challenges. As architectural culture faces so-
cial, ecological, and disciplinary turbulence, 
their approach remains relevant and neces-
sary. Their methods can move beyond activ-
ism into mainstream practice, offering a mod-
el for future architectural action that merges 
experimentation with social and environmen-
tal responsibility.
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Heterogeneous Constructions can be read as 
a manifesto opposing established building 
norms, advocating an open, flexible frame-
work of heterogeneity that embraces the 
rawness and imperfection of architectural ap-
pearance. This research introduces the idea 
of offering a new perspective on the hetero-
geneity of construction, in which each mate-
rial constitutes an inseparable segment of 
the whole, with multiple roles in relation to 
other materials and to the system as a unified 
entity. A collage of several different materials 
has a greater impact than the sum of individ-
ual characteristics of each material on its 
own. At the same time, the material becomes 
an inseparable component of the structure, 
acting as the building’s envelope while si-
multaneously asserting itself as the aesthetic 
identity of the whole.
The idea for this thesis on the heterogeneity 
of structure emerged as a response to the ho-
mogeneous approach to constructing lay-
ered systems, whereby each layer plays a 
distinct role within the whole. The monofunc-
tionality of each structural layer dates back 
to the twentieth century, taking the form of 
structural and aesthetic paradigms that dom-
inated practice and had a profound impact on 
architectural discourse. On the surface, the 
final layer of the construction does not reveal 
anything about the structure it encloses; 
rather, it conceals it, creating a fictional im-
age of the building. As a result, contextual 
conditions and cultural differences are over-
looked, leading to problematic uniformity 
and regulation. In this approach, houses - 
despite being located in geographically and 
climatically diverse regions - are built ac-
cording to identical construction standards 
and conventional notions of uniformity.
The research is structured around three 
methodological approaches: analysis, essay, 
and prototyping. Two key chapters form the 
backbone of this study: one provides an anal-
ysis of relevant case studies, while the other 
details the implementation of full-scale struc-
tural prototypes, developed by students from 
UC Berkeley, the Harvard Graduate School of 
Design, and the Rhode Island School of De-
sign. These efforts directly contribute to the 
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study's overarching objectives. The fifteen 
selected examples of heterogeneous con-
structions span a wide historical range, from 
Mesopotamian and vernacular architecture 
to the Industrial Revolution and contempo-
rary experimental practices. They are typo-
logically diverse, encompassing residential, 
social, and industrial structures.
All case studies were analysed and cata-
logued with basic data on location, purpose, 
and construction date, along with a represen-
tative photograph and a concise explanation 
of their heterogeneity. What makes this anal-
ysis particularly valuable is the use of ana-
lytical drawings, in which each material group 
is assigned a distinct colour. Each structure is 
represented through three linear drawings, 
as well as 2D and mathematically precise ax-
onometric projections. This part of the re-
search resulted in the identification of six 
categories of structures, classified by materi-
als and construction types: Stacks, Sand-
wiches, Fills, Wraps, Collages, and Scaffolds.
The second part of the research involved 
hands-on work with an experimental model 
that collages simple, readily available con-
sumer construction materials into spatial in-
stallations, each illustrating the logic behind 
one of the six material groups. The goal of 
this practical work is not to construct fully re-
alized static models of columns, walls, or 
ceilings, but to explore the fundamental prin-
ciples that govern the connections between 
different materials and elements in creating 
stable structures. In this way, the combina-
tion of drawings and the immediacy of build-
ing materials in dialogue serves as a key di-
dactic tool for both theoretical and empirical 
investigations into how systems operate and 
how individual elements interact.
The very titles of the critical in-depth essays 
- Making Do, Category Errors, The Difficult 
Imperfect Whole, Mixed Media, Grid, Ma-
chine, Mud, Work, Air, and How to Build Het-
erogeneously - reflect the breadth of this re-
search in interpreting heterogeneity. The au-
thors, all of whom, in addition to their 
practical work, teach at one of the three 
aforementioned schools, highlight several 
key experimental models of heterogeneity: 

19th-century constructions such as the Manier 
Chocolate Factory in France (1871-1872); 20th-
century modernism, exemplified by Mies van 
der Rohe’s Barcelona Pavilion (1929); and 
contemporary 21st-century design practices, 
represented by Belgian architects Jan De 
Vylder and Inge Vinck, and Swiss architect 
Roger Boltshauser.
These essays explore heterogeneity from 
multiple perspectives: material, structural, 
formal, cultural, economic, and ecological. 
Heterogeneous constructions present an un-
conventional approach in which the act of 
construction becomes an inseparable part of 
the design process itself. This approach em-
bodies what might be termed “Inventive 
Pragmatism”. No single material can fully 
satisfy all requirements. All materials, wheth-
er organic or artificial, inevitably wear out, 
age, and deteriorate over time. In terms of 
materials, only the amount absolutely neces-
sary is used.
All processes are considered acceptable, 
from reconstruction and redefinition to the 
construction of entirely new buildings. The 
heterogeneous approach integrates estab-
lished construction practices with contem
porary technologies, utilizing available mate-
rials while adhering to construction norms 
and standards. However, standard proce-
dures and static calculations do not apply to 
these structures. Despite this, they continue 
to be determined, verified, and empirically 
proven, as they have been throughout hi
story. Ultimately, the beauty of these build-
ings lies precisely in their incompleteness 
and imperfections.
The book makes a substantial contribution to 
the advancement of both architectural theory 
and professional practice. One of its key mes-
sages is that practicing architects must re-
think and innovate construction, becoming 
more actively engaged in the building pro-
cess itself. Architecture, in this context, 
should be viewed as a permanently open pro-
cess. At the same time, the academic commu-
nity must foster open discourse on heteroge-
neity, preparing for a different and better 
world.
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Climate-neutral, energy-efficient, and circular 
building design is an area of expertise for Al-
exandros V. E. Ioannou-Naoum, a research 
associate at TU Wien and the Institute of 
High-Rise and Industrial Construction. He de-
velops solutions to reduce resource usage, 
CO2 emissions, and energy consumption 
with an emphasis on sustainable enhance-
ment and smart technologies like artificial 
intelligence and machine learning.
His first book, Architecture Follows Climate  
- Traditional Architecture in the Five Clima- 
te Zones, structured according to five clima- 
te zones (tropical, arid, temperate, continen-
tal, polar), explores traditional architecture 
through the lens of climatic conditions. The 
focus of this research endeavour is to point 
out traditional vernacular techniques across 
all five climate zones. These techniques have 
enabled humans to live or survive in extreme 
climatic conditions by recognising, under-
standing, and using the natural energies and 
materials that are specific to their surround-
ings. Although traditional architectures are 
often attributed to past and outdated societ-
ies, they embody the common heritage of ar-
chitectural knowledge that has been accumu-
lated, tested and continuously developed 
over generations.
However, Ioannou-Naoum is not alone in this 
line of thought. Bernard Rudofsky and Viktor 
Papanek worked in different fields - the for-
mer in architecture and the latter in industrial 
design - their perspectives converged in their 
critique of the modernist, technologically de-
pendent approach to building and design. In 
1964, in Architecture Without Architects Ru-
dofsky emphasised the value of vernacular 
architecture, shaped by collective experience, 
in harmony with natural conditions, and with-
out reliance on industrial infrastructure.
In his pamphlet Form Follows Climate (1967), 
Charles Correa redefined the well-known 
modernist principle form follows function 
into a new maxim, emphasising climate-re-
sponsive architectural form. Correa argued 
that architecture cannot be universal but 
must derive from local climatic, cultural, and 
social conditions. For him, a building’s form 
- its section, plan, orientation, and mass - is 
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not an aesthetic decision but a response to 
the sun, wind, humidity, and temperature.
A few years later, in Design for the Real World 
(1971), Papanek voiced a similar concern in 
the field of design, urging design that meets 
actual human needs rather than the consum-
er market and cautioning against the social 
and ecological irresponsibility of modern in-
dustry. Rudofsky, Correa, and Papanek’s 
theories gained particular significance during 
the 1973 energy crisis, which exposed the 
vulnerability of fossil fuel-based systems and 
sparked a renewed interest in sustainability, 
energy efficiency, and local resources.
Glenn Murcutt, active in the early 21st century, 
exemplified the effective implementation of 
these principles by creating climate-sensitive 
buildings that integrate traditional knowl-
edge and environmental responsiveness. His 
architecture demonstrates that climate con-
trol is not merely a technical matter of shad-
ing or ventilation but an integral part of the 
building’s form, section, and essence.
While Ioannou-Naoum does not directly cite 
these prior intellectuals, his research can be 
seen as belonging to the same continuum. His 
book bridges the theoretical and practical is-
sues explored by Rudofsky, Correa, Papanek, 
and Murcutt, reaffirming the enduring princi-
ples of climate-responsive architecture and 
providing a methodological framework for fu-
ture projects. The book examines traditional 
architecture across all climate zones, analys-
ing key parameters that shape buildings in har-
mony with their environment. It demonstrates 
that attentiveness to materials, site condi-
tions, and climatic factors - as emphasised by 
the earlier authors - remains essential for cre-
ating sustainable and comfortable spaces.
During periods of significant turmoil - regard-
less of whether climate change is the immedi-
ate concern - the book shows how traditional 
architecture has long adapted to local condi-
tions, serving as a reminder that every site 
and location has its own rules to which archi-
tecture must respond. Materials, climate, and 
design solutions strongly influence planning, 
making this work not only a reference for a 
specialised study but also a universal guide 
for teaching traditional construction and sus-

tainable design principles. The author urges 
us to become global architects, capable of de-
signing anywhere - in tropical, arid, temper-
ate, polar, or continental zones - creating 
comfort for people rather than debating 
whether climate change is real.
Although the book offers concrete recom-
mendations, it lacks an overall conclusion 
and a diagram summarising how similar or 
different techniques can be applied. Never-
theless, the primary strategy remains clear: 
observe traditional construction, be present, 
and experience the site firsthand.
Ioannou-Naoum’s book has significant edu-
cational and pedagogical value. Offering tra-
ditional architectural building techniques as 
a framework for low-tech, climate-responsive 
planning, it provides students and practitio-
ners with practical tools to design sustain-
ably. The book covers all five climatic zones 
of the Earth, illustrating techniques from di-
verse, often non-European or historical soci-
eties. Its low-tech approaches are explained 
in clear texts and schematic drawings, offer-
ing inspiration for energy-autonomous and 
environmentally sensitive buildings. The 
comprehensive overview of centuries-tested 
passive techniques, combined with insights 
on building solutions, spatial concepts, ma-
terials, structural physics, design elements, 
and urban planning, makes the book a valu-
able resource for both teaching and practice 
- bridging historical knowledge with modern 
sustainable design principles.
As Vitruvius himself emphasised: “Just as the 
universe is organised by nature with regard to 
the Earth, in terms of the inclination of the zo-
diac as well as the orbit of the sun and its diver-
sity, a building must be aligned with particular 
climatic conditions in different regions.”
In this way, Ioannou-Naoum’s work connects 
centuries of traditional knowledge with mod-
ern design practice, completing the concep-
tual continuum initiated by Rudofsky, Correa, 
Papanek, and Murcutt. With the constant 
shifts and changes to which we are continu-
ously exposed, the zones themselves might 
one day exchange places. However, with this 
handbook, we can design from any point on 
the planet - for any point on the planet.
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The phenomenon of working from home in 
multi-residential buildings is part of a broad-
er research field examining the influence of 
digitalization and the development of com-
munication technologies on everyday life. 
Two key developments have contributed to 
the growing number of people working from 
home and have made this topic particularly 
relevant within the current social, economic, 
and technological context: the digitalization 
and advancement of information and commu
nication technologies (ICT) and the COVID-19 
pandemic, which forced numerous compa-
nies and employees to work from home, at 
least temporarily.
An analysis of existing research shows that 
most studies focus primarily on the relation-
ship between living and working within the 
live/work unit, without addressing the wider 
context of the multi-residential building or its 
immediate neighborhood. To address this gap, 
the present research examines historical prec-
edents of home-based work and establishes a 
theoretical framework for studying its spatial 
dimension. Three fundamental relationships 
between living and working were identified, 
depending on the location of the workspace: 
integration within the dwelling, within the 
building, and within the neighborhood.
The research conducted for this thesis focuses 
on the architectural dimension of integrating 
home-based workspaces within multi-residen-
tial buildings, with an emphasis on the rela-
tionship between the work-from-home space 
and the shared building spaces. The building’s 
ability to integrate home-based workspaces 
depends on various spatial, hygienic-techni-
cal, socioeconomic, and urban parameters 
analyzed through a Catalogue of Selected Ex-
amples. The aim is to establish a typological 
classification of both home-based workspaces 
and building types with home-based work-
spaces; and to define architectural criteria  
for integrating work-from-home spaces into 
multi-residential contexts.
The study identified four types of home-
based workspaces, each characterized by a 
different degree of integration into the spa-
tial structure of a multi-residential building: 
open workspace, transitional workspace, en-
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closed workspace, and a grouped workspace. 
The intensity of integration varies across 
workspace types and corresponds to the lev-
el of spatial separation between the home-
based workspace and the adjacent spaces.
The analysis of multi-residential building 
types revealed that buildings integrating 
home-based workspaces are characterized 
by complex spatial relationships among liv-
ing areas, working areas, the building’s 
shared spaces, and public spaces in the sur-
rounding urban environment. Comparative 
analysis led to an expanded typology of six 
types of multi-residential buildings with inte-
grated home-based workspaces:
1.  buildings with home-based workspaces 
integrated within the dwelling;
2.  buildings with home-based workspaces 
integrated between the dwelling and the 
building;
3.  buildings with home-based workspaces 
integrated within the building;
4.  buildings with home-based workspaces 
integrated between the building and the 
neighborhood;
5.  buildings with home-based workspaces 
integrated into the neighborhood;
6.  buildings with home-based workspaces 
integrated between the neighborhood and 
the dwelling.
This typology, together with the parameters 
shown to be relevant in defining building 
types and home-based workspace types - in-
cluding the intensity of integration - served 
as a foundation for establishing architectural 
criteria for integrating home-based work-
spaces into multi-residential buildings. These 
criteria describe spatial relationships and 
patterns of building use rather than formal 
architectural expression, and they constitute 
the theoretical contribution of this research, 
forming a basis for future architectural prac-
tice. Four sets of architectural integration cri-
teria were defined: (1) criteria for the home-
based workspace, (2) the dwelling unit, (3) 
the building’s shared spaces, and (4) the im-
mediate neighborhood. Their goal is to sup-
port the positive interaction of two distinct 

aspects of life - living and working - within 
residential environments.
Recognizing the importance of shared spaces 
in multi-residential buildings, a graphical 
spatial analysis was conducted on examples 
where home-based workspaces interact with 
communal areas. Two modes of integration 
were highlighted, depending on ownership 
status and usage model: home-based work-
spaces as privately-owned spaces and as 
shared communal facility. The analysis 
showed that, in both cases, additional shared 
spaces (such as expanded circulation areas 
or communal rooms) provide spatial and 
functional support for work-from-home, com-
plementing rather than disrupting the dwell-
ing’s residential purpose.
The findings are discussed in the context of 
Croatia’s Publicly Subsidized Housing Pro-
gram (POS), the only regulated housing mod-
el in the country. The study identified limita-
tions in existing regulations, particularly re-
garding the prescribed relationship between 
dwelling size and number of occupants, and 
the absence of positive standards for design-
ing shared communal spaces for residents. 
While the POS program established valuable 
norms for regulating dwelling units and inter-
nal room layouts, earlier versions failed to 
set positive examples for the regulation of 
shared building spaces. No universal pro-
grammatic model of integration home-based 
workspaces can be applied to all contexts; 
instead, integration strategies must be 
adapted to the spatial, economic, and social 
conditions of each project.
The findings indicate the need to develop 
new socially subsidized housing programs 
that incorporate diverse spatial solutions and 
support alternative housing models capable 
of integrating home-based workspaces as 
part of the program. Within this context, the 
thesis proposes recommendations for im-
proving the integration of home-based work-
spaces within multi-residential buildings. 
Such approaches can optimize the interac-
tion between home-based workspaces and 
shared building areas, contribute to more 
adaptable and resilient housing typologies, 
and inform future socially oriented housing 
policies and architectural practice.
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This Ph.D. thesis represents the first compre-
hensive examination of the monetary institu-
tion building type in Croatia during the late 
nineteenth and early twentieth centuries, 
within the disciplines of technical studies, ar-
chitecture, and urbanism. Its aim is to define, 
analyse, and valorise a new typology of build-
ings designed for monetary institutions, i.e. 
structures intended to house banks, savings 
banks, insurance companies, and stock ex-
changes in the period between 1846 and 
1929. The goal is to offer a new perspective 
on the significance of these buildings within 
the city’s urban fabric, in the context of the 
development of European urban centres, par-
ticularly Vienna and Budapest.
The research establishes the emergence of 
this architectural typology in Croatia, delin-
eating its principal formal and spatial compo-
nents, along with its key characteristics and 
defining elements. It documents and system-
atises the most significant examples of such 
buildings from the Austro-Hungarian Empire’s 
capitals, the larger centres of the Yugoslav re-
gion of the Empire and in Croatia. The basic 
architectural design principles behind the 
projects that were completed are also identi-
fied. Based on an analysis of a representative 
sample of monetary institution buildings con-
structed in Zagreb and designed by Croatian 
architects, their functional, constructive, and 
architectural design characteristics are estab-
lished. The study identifies and assesses the 
distinctive design strategies employed in cre-
ating buildings characterized by heteroge-
neous functions. It also situates and analyses 
the contribution of Croatian architects to the 
development of this new building typology 
within the spatial and political context of the 
early twentieth century.
An analysis of the historical development of 
monetary institutions in Croatia has allowed 
for an emergence of four periods with rele-
vance for this study. The first, 1846-1900, was 
the formative phase; the second, 1900-1914, 
was marked by the accumulation of capital in 
Croatia, and an increase in the number of 
buildings constructed; the third phase, 1914-
1918, was characterised by stagnation as a 
result of the First World War and the fourth, 
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and most productive phase, 1918-1929, was 
marked by a powerful momentum in the con-
struction of monetary institution buildings, 
and the culmination of the development of 
this building typology.
The thesis analyses the first examples of the 
buildings constructed in Vienna and Buda-
pest for monetary institutions and synthesis-
es their unique features, followed by a dis-
cussion of the criteria used to select fifteen 
representative examples of buildings con-
structed in Zagreb, and discussed in detail in 
a catalogue appended to the thesis. The cri-
teria were: they are located in Zagreb; they 
were constructed within the established 
timeframe; they are the work of local archi-
tects; they were designed as entirely new 
buildings; and they were designed for het-
erogeneous purposes.
The results are presented in a comparative 
fashion, and the dominant characteristics of 
this building type are highlighted.
The contribution made by Croatian architects 
to the emergence of a new monetary institu-
tion building type in the early twentieth cen-
tury is demonstrated through clearly defined 
parameters.
The architectural typology of monetary insti-
tution buildings in Croatia in the late nine-
teenth and early twentieth centuries is sys-
tematised through a precise definition of its 
formative elements and its relations with the 
urban context, within a clearly defined time-
frame. It is valorised in a central European 
architectural context. The basic architectural 
principles and approaches that lead to high-
quality spatial and functional solutions 
adapted to the specific needs of monetary 
institutions are defined, simultaneously acti-
vating the urban environment and construct-
ing a powerful identity for the institutions 
themselves. The key elements include care-
fully selected sites, an authoritative urban 
position, a hierarchically elaborate spatial 
composition with an emphasis on the spaces 
for client-facing business (the vestibule and 
the cashier’s hall), the selected style and the 
artistic and artisanal refinement of certain el-
ements, a heterogony of function, and techni-

cal and constructional innovations. Through 
these elements, the functional and symbolic 
needs of the projects were successfully inte-
grated. The thesis expands the knowledge 
about leading Croatian architects in the tran-
sitionary period between the nineteenth and 
the twentieth centuries. Through this re-
search, the clear interrelationships between 
the education of Croatian architects abroad, 
their professional relationships with the 
leading European architects of the period, 
and the influence that these relationships 
had on the design of monetary institution 
buildings in Croatia are recognised.
The central hypothesis of the thesis is that the 
establishment and development of monetary 
institutions led to the creation of a new type of 
building. This hypothesis is supposed by the 
analysis of examples from Zagreb. This build-
ing type developed under the influence of Eu-
ropean architectural movements and socio-
economic conditions. Vienna, the cultural and 
architectural centre of the Empire, had an 
overwhelming influence on the style and func-
tion of Zagreb’s monetary institution architec-
ture. The research also supports the second 
hypothesis, which is that the buildings of mon-
etary institutions in Zagreb are characterised 
by good spatial organisation, constructional 
and design solutions, and an emphasis on rep-
resentativity. The key characteristics of this 
building type can be recognised in design ap-
proaches such as maximal use of the building 
plot, drawing attention to the building with the 
addition of cupolas and monumental entranc-
es, enhancement of the building’s form with 
artistic works, and constructive innovations. 
The buildings become impressive city land-
marks, and their architecture, which largely 
adopts the style of historicism, Art Nouveau, 
and the modern, communicate security, pow-
er, and the social standing of the institutions. 
The research also supports the third hypothe-
sis, that at the beginning of the twentieth cen-
tury, Croatian architects developed a new type 
of building for monetary institutions in Zagreb, 
relying on Viennese and central European 
models. Of the twenty-two projects construct-
ed, nineteen buildings were the work of Croa-
tian architects.
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This research examines the smart city con-
cept and explains how rapid advances in digi-
tal technology are reshaping urban planning 
worldwide. It recognises benefits such as 
better resource management, sustainability, 
greater energy efficiency, and reduced con-
gestion, while noting unresolved risks to eco-
logical viability, public inclusion, and person-
al privacy. The central claim is for human 
centred design that balances technology with 
resident wellbeing and place identity.
The research pursues four connected aims. 
First, it identifies gaps and biases in existing 
planning and design standards used in smart 
city contexts, many of which elevate technical 
metrics over social, psychological, and cultur-
al needs. Second, it evaluates smart neigh-
bourhood practice from inclusive and sustain-
able standpoints, documenting where privacy, 
accessibility, and cultural or psychological 
wellbeing are neglected. Third, it formulates 
revised criteria that reconcile innovation with 
human values, embedding mental health, 
community engagement, and equity into plan-
ning. Fourth, it insists on equitable access to 
municipal resources and services across in-
come, age, ability, and location.
Methodologically, the research uses a purpo-
sive, multi stage case selection. From about 
two hundred European neighbourhoods, 
twenty were analysed in depth; five were 
then chosen through two step criteria and 
maximum variation sampling. Selection pri-
oritised data sufficiency, maturity, scope, 
geographic spread, scale, governance mod-
els, and thematic focus. Cases with limited 
documentation or very narrow pilots were 
excluded, and close duplicates removed. 
Evaluation applies a six-domain smart city 
lens. Three primary dimensions frame the 
analysis: Smart Environment, Smart Living, 
and Smart People. Mobility, Governance, and 
Economy are treated as contextual facilita-
tors. Objectives, interventions, outputs, out-
comes, and evidence were coded to trace 
pathways from technology to lived effects. A 
critical review of global frameworks, includ-
ing ISO 37122 and guidance from the Euro-
pean Union, the European Investment Bank, 
and the World Bank, finds strong attention to 
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governance, administrative efficiency, tech-
nical readiness, environmental indicators, 
productivity, and innovation, but weaker cov-
erage of inclusion, equity, mental health, cul-
tural continuity, and rights. Many schemes 
overprivilege instrumentation while under-
specifying co-creation, stewardship, and 
long-term social resilience.
The research is organised in eight chapters. 
Chapter 1 situates the inquiry within debates 
on intelligent urbanism. Chapter 2 reviews 
trajectories, technologies, and challenges, 
using examples such as Barcelona, Singa-
pore, and Copenhagen to show both promise 
and risk. Chapter 3 clarifies concepts, stake-
holders, and models, noting concerns about 
surveillance and exclusion. Chapter 4 cri-
tiques top-down strategies and argues for 
hybrid, participatory planning. Chapter 5 as-
sesses existing criteria and standards, high-
lighting blind spots around social experience 
and unequal access. Chapter 6 examines 
neighbourhood scale projects as laboratories 
that combine digital systems with green in-
frastructure and resident participation. Chap-
ter 7 proposes revised planning and design 
criteria centred on inclusion, sustainability, 
governance, ethics, and privacy, with appli-
cations in Aspern, and Nordhavn. Chapter 8 
sets out contributions and implementation 
pathways in scientific, professional, and edu-
cational domains, and redefines success in 
terms of people and environment.
Findings show recurring implementation 
gaps. Safeguards for privacy and data securi-
ty are uneven; accessibility for underrepre-
sented groups is inconsistent; and cultural or 
psychological wellbeing is rarely designed 
from the start. Where programmes succeed, 
they integrate green infrastructure, renew-
able energy, circular resource use, and inclu-
sive mobility with local stewardship. Where 
they falter, technology advances faster than 
institutional capacity, and benefits skew to-
ward advantaged districts. The research 
therefore proposes criteria that redefine what 
counts as smart: resident centred planning 
that pairs interoperable digital systems with 
place specific social programs; transparent 
data governance and clear opt-in consent; 

metrics for equity, mental health, and cultural 
vitality; open standards and accountable pro-
curement; robust participation and co-design; 
climate adaptation and nature-based solu-
tions; and mobility and housing strategies 
that widen access without displacement. Mo-
bility, governance, and economy are treated 
as cross cutting enablers rather than deter-
ministic drivers. Policy and practice recom-
mendations follow. Cities should establish 
participation baselines, require social impact 
and privacy assessments alongside technical 
business cases, and budget for ongoing stew-
ardship rather than one-of deployment. Eval-
uation dashboards must include distribution-
al indicators as well as averages. Procure-
ment should reward modularity, re-use, and 
ethical data practices. Universities and pro-
fessional bodies should integrate human cen-
tred smart urbanism into curricula so that 
planners, architects, and technologists can 
embed ethics and inclusion in projects.
The research contributes threefold. Theoreti-
cally, it reframes smart urbanism around hu-
man wellbeing and ecological integrity, clari-
fying trade-offs and offering shared language 
and structure for future studies. Methodolog-
ically, it demonstrates a comparative, mixed 
methods approach that links standards criti-
cism with case outcomes through transpar-
ent selection and coding. Practically, it deliv-
ers criteria and guidance that city authorities, 
planners, and architects can use to design 
neighbourhoods that are technologically ca-
pable, socially inclusive, environmentally 
sustainable, and culturally responsive. Final-
ly, the research argues for a shift from tech 
centric performance to people centred, equi-
ty aware, climate responsible urban intelli-
gence. By aligning digital innovation with 
participation, ethics, and cultural context, 
smart neighbourhoods can move beyond pi-
lots to durable value for residents, while uni-
versities help train the next generation to 
carry this approach into policy, practice, and 
education. The work also outlines a practical 
monitoring framework with clear indicators 
and responsibilities encouraging learning, 
transparent reporting and adaptive gover-
nance so that smart programmes stay ac-
countable and resilient in time.
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The dissertation examines the planning of ur-
ban and architectural interventions that im-
pact the panoramic image of the city. The 
panoramic image, defined as an integrated 
visual construct comprising panoramas, sil-
houettes (skyline) and views, is understood 
as a multidimensional spatial expression of 
urban identity shaped by natural and anthro-
pogenic features. The central thesis is that 
the panoramic image is not a passive out-
come of urban processes but an identity 
framework that can be analysed, interpreted 
and applied in planning. The research there-
fore develops a system of criteria for assess-
ing and planning interventions that influence 
the panoramic image of the city.
The definition of the panoramic image was de-
veloped through the synthesis of theoretical, 
historical and international heritage perspec-
tives and the examination of its aesthetic, 
functional and symbolic dimensions. In this 
framework, the panoramic image integrates 
physical spatial characteristics, perceptual re-
lations and the elements of panorama, silhou-
ette and view into a single visual construct 
that reflects both the material structure of the 
city and its perception. Changes to the pan-
oramic image influence the visual and cultural 
continuity of the urban landscape, as con-
firmed through the analyses of historical pat-
terns in the formation of panoramic views and 
of the effects of contemporary interventions 
on their spatial and identity characteristics.
The methodological framework applies ana-
lytical, comparative and descriptive meth-
ods, typological classification, case study 
analysis and field observation within the ap-
proach of heritage urbanism. The research 
follows a multi-level analysis of European 
World Heritage cities. The initial sample com-
prised all 99 cities with formally protected 
historic urban areas, of which 56 explicitly 
recognise panoramas, views, silhouettes, the 
skyline, the image of the city or visual integ-
rity in their Outstanding Universal Value 
statements. From this group, 21 typologically 
representative cities were selected, together 
with four detailed case studies - Rome, Vi-
enna, Edinburgh and Dubrovnik. 
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The analysis examined the presence of pan-
oramic attributes in heritage protection and 
confirmed that natural setting, morphologi-
cal structure and the silhouette are common-
ly recognised as components of Outstanding 
Universal Value. It identified recurring spatial 
characteristics of panoramic images and 
their relationship to topography, settlement 
form and urban morphology, forming the ba-
sis for the development of planning criteria 
grounded in real urban contexts.
Across the studied European World Heritage 
cities, the panoramic image was found to be 
shaped by three groups of identity-forming 
characteristics: natural conditions that de-
fine geographical and topographic setting; 
anthropogenic characteristics such as urban 
scale, density and urban morphology; and 
the city silhouette formed in relation to the 
terrain. Together, these characteristics pro-
vide a stable analytical structure for compar-
ative analysis. On this basis, a typology of 
panoramic images was developed, including 
types defined by spatial-topographic config-
urations, types related to perceptual com-
plexity and types reflecting the relationship 
between natural and anthropogenic features, 
distinguishing static from dynamic panoram-
ic images. The typology supports the inter-
pretation of panoramic patterns in European 
historic cities and clarifies the spatial logic of 
their panoramic identity.
The four case studies further examined dif-
ferent planning systems addressing pan-
oramic values in World Heritage cities. De-
spite differences in regulatory and analytical 
traditions, the cases reveal a continuum be-
tween restrictive conservation frameworks 
and adaptive models that integrate contem-
porary interventions into established identity 
contexts. Two planning approaches were 
identified: a conservation approach focused 
on preserving recognised visual–spatial val-
ues and an adaptive approach aimed at en-
suring coherent integration of new interven-
tions. These recurring principles, confirmed 
in both the comparative sample and the case 
studies, form the conceptual basis for the cri-
teria developed in the dissertation.

The synthesis of the theoretical, historical 
and comparative-analytical work, together 
with the identification of typologies, identity-
forming spatial features and planning ap-
proaches, resulted in the development of a 
system of criteria for planning urban and ar-
chitectural interventions that influence the 
panoramic image of the city. 
The criteria were shaped by enduring princi-
ples identified in the comparative analysis, 
including the preservation of identity and vi-
sual recognisability, coherence with spatial 
context, the balance between conservation 
and transformation and systematic impact 
assessment. 
The criteria are organised into four groups: 
(1) contextual and identity criteria, including 
cultural-historical consistency and continu-
ity, preservation of Outstanding Universal 
Value and alignment with local spatial char-
acteristics; (2) morphological criteria, includ-
ing proportionality and alignment with the 
urban scale, preservation of the skyline, pro-
tection of views and the spatial form of build-
ings; (3) functional criteria, relating to land 
use, public open spaces and the integration 
of transport, utility and green infrastructure; 
and (4) criteria of sustainable management, 
including sustainability and climate resilien
ce, management of tourism pressures and 
the participation of users and the professional 
community. Each criterion is defined through 
a clear rationale, purpose and qualitative or 
quantitative indicators to support its applica-
tion during the planning process.
The scientific contribution of the dissertation 
lies in the analysis of urban spatial identity in 
European World Heritage cities and in the de-
velopment of a theoretical and methodologi-
cal framework for planning interventions that 
affect the panoramic image of the city. The 
professional contribution is reflected in the 
formulation of criteria and assessment indi-
cators applicable in urban and architectural 
practice, while the educational contribution 
arises from the possibility of integrating the 
results into teaching in urban planning, archi-
tecture and heritage protection.
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