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ASSESSMENT OF A HISTORIC MASONRY BUILDING:
A CASE STUDY OF THE 15" GYMNASIUM

KEYWORDS

AUSTRO-HUNGARIAN BUILDINGS
DRONE INSPECTION

INFRARED THERMOGRAPHY

SEISMIC ASSESSMENT

UNREINFORCED MASONRY STRUCTURES

ABSTRACT

In this research, a rapid seismic assessment of the | Gymnasium in
Sarajevo (Bosnia and Herzegovina) was conducted. Structural infor-
mation was obtained from original designs, visual inspection, and
supported by the usage of a drone and infrared thermography. The
vulnerability of the structure was assessed by implementing the Vul-
nerability Index Method (VIM), producing a vulnerability curve that
quantifies mean damage grades for various seismic intensities
according to the EMS-98 scale, enabling the quantification of risk for
various seismic scenarios. The structure would experience no to
minor damage if exposed to weaker earthquakes (IV-V), while inten-
sities VII-VIII, relevant for Sarajevo, lead to moderate damage with
mean grades of 1.86 and 2.93 and increasing probabilities of very

severe damage and collapse (=24% and 2% at VIII). For earthquakes
of higher intensities (X-XII), there is a significant increase in heavy
and severe damage, leading to the complete collapse in the case of
Xl intensity level (mean grade 4.89). While this assessment focuses
on a single building, its reinforced concrete frame with masonry infill
represents a common typology in Sarajevo, making the results
broadly relevant for similar educational structures. The paper further
discussed the effects that have a direct impact on the degradation of
masonry material, leading to a reduction of its resilience. An aspect of
inadequate strengthening is emphasized, together with the impor-
tance of regular maintenance for prolonging the life of these types of
structures.
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INTRODUCTION

-I:e period of Austro-Hungarian rule in Bos-
nia and Herzegovina (1878-1918) marked a
significant transformation in the region’s ar-
chitectural and construction practices, with
the introduction of contemporary principles
of urban planning, infrastructure develop-
ment, and European architectural styles. Dur-
ing this period, structures were made of ma-
sonry, either stone or brick load-bearing
walls, of various thicknesses, while the floors
were made of timber, representing flexible
floors. At that time, no seismic rules existed,
so most of these structures were constructed
without any seismic regulations.

This region became a part of the Austro-Hun-
garian Empire, so construction practices
changed significantly in relation to the Otto-
man Empire; however, certain local features
were kept. This approach led to the construc-
tion of numerous public buildings, residen-
tial houses, and administrative buildings that
reflected a combination of European histori-
cal styles and traditional Ottoman influences.
Masonry constructions with wooden ceilings
became a recognizable sign of this period
due to their adaptability and the availability
of materials.

Bosnia and Herzegovina is located within a
seismically active region influenced by the
complex interaction between the Adriatic mi-
croplate and the Eurasian plate. Moderate
to strong earthquakes have been recorded

SCIENTIFIC PAPER

throughout history, highlighting the built envi-
ronment’s seismic vulnerability. In particular,
the 1969 Banja Luka earthquake caused sig-
nificant damage to masonry buildings, expos-
ing their inadequate seismic resistance and
leading to the first systematic implementation
of seismic design regulations in the former
Yugoslavia. Similarly, the 1979 Montenegro
earthquake had widespread regional impacts,
further emphasizing the need for improved
seismic assessment methodologies.

A large portion of the existing building stock,
including structures constructed during the
Austro-Hungarian period, was designed with-
out consideration of seismic actions. These
buildings are typically characterized by unre-
inforced masonry walls, flexible diaphragms,
and insufficient connections between struc-
tural elements, making them particularly vul-
nerable to seismic loading. Therefore, their
assessment represents a critical task within
the broader framework of seismic risk mitiga-
tion in Southeast Europe.

In this paper, the seismic vulnerability of a
single school building from the Austro-Hun-
garian period has been assessed. The analy-
sis focuses exclusively on this building, ex-
amining its historical construction character-
istics, structural typology, and potential
damage level due to various macro seismic
intensities of earthquake.

STRUCTURAL ELEMENTS
OF MASONRY STRUCTURES

Elements made of stone and fired bricks were
most frequently used for the construction of
the load-bearing walls in masonry structures,
and lime mortar as a binder. This type of con-
struction has several benefits, including fast
construction, good thermal insulation, im-
portant for the climate conditions of this re-
gion. Due to higher compressive strength,
stone was often used for the construction of
load-bearing walls at the lower floors, and
the upper floors were usually made of fired
brick. The dimensions of the bricks during the
Austro-Hungarian era were approximately
3ocmxiscmxzem (Ademovic, 2024), which
was larger than the standard bricks (25 cm x
12 cm x 6.5 cm) used today.

The thickness of the walls often varied, with
public buildings having more massive walls
for increased durability and protection. The
outer walls of public and administrative
buildings could have reached a thickness of
5o cm and up to 1 meter, especially on the
lower floors, due to the need for structural
stability and thermal insulation. On higher
floors, the thickness of the walls was smaller,
around 30-40 cm. The inner walls of residen-
tial buildings and less massive buildings
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were around 25-30 cm thick, while partition
walls had dimensions of 7 to 15 cm. The walls
surrounding the staircase and the elevator in
the basement are 60 and 45 c¢m thick, where-
as all other floors have their thickness re-
duced by 15 cm. The wall thickness was pre-
scribed in the Viennese building code (Kol-
bitsch, 1989: 15).

SEISMIC BEHAVIOUR OF STRUCTURES
WITH RESPECT TO FLOOR TYPES

Timber was extensively used for floor con-
structions due to its availability and ease of
construction. Floors were typically supported
by wooden beams embedded in the stone
walls, and wooden planks formed the walk-
ing surface (Fig. 2a). In some cases, the
beams were reinforced with iron elements to
increase their resistance and longevity. Al-
though there were no universal standards as
they exist today, certain characteristics were
typical of wooden ceilings of that time. The
typical dimensions of these beams were 12 to
20 cm x 20 to 30 cm (Peulic, 2022: 512), de-
pending on the length and load-bearing ca-
pacity required for the construction. Beams
were typically placed at a distance of 60-100
c¢m, depending on the load and the room’s
size. The ceiling height was on average be-
tween 2.5 and 4 m, but in administrative or
larger public buildings, the ceiling height
could reach larger dimensions, even up to 5
m in some cases. For older buildings with
larger spans Peulic, 2022: 512), such as
schools and halls, it was recommended to re-
tain double-beamed ceilings. Although larger
beams had a larger volume, they did not com-
pletely eliminate vibrations.

A common practice in seismic analysis of
buildings is to assume that diaphragms, or
floors, are rigid. This assumption is consid-
ered acceptable for reinforced concrete
floors, which, due to their massive character-
istics and strength, can effectively transfer
seismic forces to vertical elements. This type
of action is known as “box action”. However,
this assumption does not apply to wooden
floors, which, due to their relatively lower
mass and elastic properties, behave differ-
ently from reinforced concrete floors. For
buildings with wooden floors, it is necessary
to carry out specific analyses that take these
characteristics into account.

A floor structure is considered flexible when
the maximum lateral deformation of the dia-
phragm is twice the average displacement of
the floor. This can be confirmed by compar-
ing the calculated displacement of the mid-
point in the floor plane under lateral load
with the displacement in adjacent vertical el-
ements under the same lateral load (Elsher-
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beny, 1999: 11). Unlike rigid floors, flexible
floors cannot redistribute forces resulting
from torsional deformations of the structure.
This inability to transfer the forces can lead to
serious problems and structural failure, be-
cause the forces are not distributed evenly
throughout the structural elements. On the
other hand, rigid floors better distribute tor-
sional effects to vertical elements, with the
distribution being proportional to the stiff-
ness of these elements.

Thus, in older masonry buildings with flexible
floors without horizontal bracing, and in
which the wooden beams are not firmly con-
nected to the walls, the walls separate from
each other during an earthquake. Due to the
lack of adequate bonding, vertical cracks
form at the joints of the walls, especially on
the end walls, i.e., those perpendicular to the
direction of the earthquake. These cracks are
caused by the walls bending out of plane,
which is a type | failure mechanism.

Additionally, cracks appear at the ends of
walls parallel to the direction of earthquake
action due to their limited tensile strength,
which is not sufficient to transfer inertial
forces. In such conditions, uncoordinated
movement of individual walls occurs, which
increases the overall vulnerability of the struc-
ture. The outer walls are particularly suscepti-
ble to overturning and breaking, which further
jeopardizes the stability of the building.

Figure 1 shows the influence of the connec-
tion between the floors and walls and the
stiffness of the floors on the seismic action of
the structure. The variants shown illustrate
different seismic response scenarios depend-
ing on the degree of interconnection of struc-
tural elements.

Fig. 1a illustrates a structure with a flexible
floor without a rigid connection between or-
thogonal walls. In such a case, each wall acts
as a separate element, without the possibili-
ty of working together with other load-bear-
ing walls. This configuration significantly
weakens the resistance to horizontal forces.
As the walls are not mutually supported, this
increases the risk of a local or global collapse
during seismic loading. Fig. 1b shows a con-
struction in which the walls are connected by

FIG. 1 INFLUENCE OF CONNECTION AND STIFFNESS
OF FLOOR ON THE “BOX” MODEL:

A) FLEXIBLE FLOOR WITHOUT HORIZONTAL BOND
BEAMS; B) FLEXIBLE FLOOR WITH HORIZONTAL
BOND BEAMS; C) RIGID FLOOR WITH HORIZONTAL
BOND BEAMS (GALLONELLI, 2007: 57)
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FIG. 2 INADEQUATE STRENGTHENING METHODS
(BINDA AND MODENA, 2011)

horizontal bond beams at the junction with
the floor, while the floor remains flexible.
This solution somewhat improves seismic re-
sistance because horizontal bond beams
connect the walls and enable their partial as-
sociated deformation. It is what reduces the
possibility of complete separation of the
walls during an earthquake. In this type of
construction, the significant out-of-plane
bending of the walls is still present, which
may lead to local collapse mechanisms. The
construction of the rigid floors and horizontal
bond beam is illustrated in Fig. 1c. This
changes the action of the structure once ex-
posed to an earthquake. Now the structure
overall demonstrates “box action,” which is
more favourable. In this case, horizontal forc-
es are efficiently transferred onto the walls
with respect to their stiffness.

The recognized dominant problem in all com-
binations of flexible floors is the possibility of
out-of-plane failure due to the fact that in
these structures, walls are not mutually con-
nected, and they are also not connected to
the floors, leading to significant relative
movements between individual elements.

The case study building (1st Gymnasium) is
characterized by a masonry structural system
with timber floor diaphragms. The load-bear-
ing system consists of longitudinal and trans-
verse masonry walls with variable thickness,
forming a predominantly regular plan layout.
Openings constitute approximately 17.55%
of the facade surface, locally reducing wall
stiffness and load-bearing capacity.

The floor system is composed of timber
beams with plank decking, acting as flexible
diaphragms with limited in-plane stiffness.
No effective horizontal bracing or diaphragm
stiffening elements were identified, and con-
nections between floors and walls are as-
sessed as insufficient to ensure composite
action. Consequently, diaphragm continuity
is limited, and load transfer between orthog-
onal walls is not fully achieved.

Inadequate strengthening of unreinforced
masonry structures (URM) may lead to cata-
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strophic scenarios. An example of this was
seen, after the earthquake in the Friuli re-
gion, where improper interventions on his-
torical buildings caused the so-called ham-
mering effect. In particular, the installation of
reinforced concrete slabs significantly al-
tered the dynamic response of the structure.
The increased stiffness of the floor led to the
concentration of seismic forces in the walls,
which resulted in out-of-plane failure (see
Fig. 2).

There is empirical evidence from recent re-
gional seismic events, specifically the 2020
Zagreb and Petrinja earthquakes, which
prominently affected the URM buildings. The
2020 Zagreb earthquake struck the city’s ur-
ban area, resulting in extensive damage to
historic URM buildings, including school fa-
cilities and cultural heritage buildings, de-
spite moderate seismic intensity levels. Many
buildings experienced cracking, partial fa-
cade collapses, and other forms of structural
degradation, highlighting the seismic vulner-
ability of traditional masonry construction
without adequate diaphragms, ties, or retro-
fitting measures (Arbutina et al., 2025; St-
epinac et al., 2023; Luli¢ et al., 2021).

Later that same year, on 29 December 2020,
a Mw 6.4 earthquake occurred near Petrinja,
causing widespread damage in Sisak-Mo-
slavina County and surrounding areas, with
URM buildings being among the most severe-
ly affected structural types. Post-earthquake
reconnaissance and damage assessments
reported significant structural failures in
schools and other public buildings, underlin-
ing the limitations of conventional strength-
ening techniques such as rigid insertions or
poorly detailed infill repairs.

EDUCATIONAL INSTITUTIONS

In Bosnia and Herzegovina, several schools
are situated in buildings constructed during
the Austro-Hungarian period, which still
serve their original purpose today. Some of
the examples are:

First Gymnasium (High School) in Sarajevo:
Founded in 1879, this is the oldest secular
high school in Bosnia and Herzegovina. It was
originally located in other locations; however,
in 1891, it was moved to a new building built in
neo-Renaissance style (Fig. 3a).

Elementary School “Safvet-beg Basagic”:
The building of this school was constructed
between 1890 and 1892, specifically for edu-
cational purposes (Fig.3b).

Sarajevo High School of Applied Arts: This
school, founded during the Austro-Hungarian
administration, is in a building built in 1893
(Fig. 30).
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The building of the public institution “High
School of Agriculture, Food, Veterinary Medi-
cine and Services” (Fig.3d) is located across
the street.

All these structures date from the Austro-
Hungarian period and display the character-
istic architectural features of that era, marked
by rapid urbanization and the construction of
many public and educational buildings in
modern architectural styles.

For this study, the focus is limited to a single
building, the First Gymnasium in Sarajevo
(Fig. 3a), selected due to its historical signifi-
cance, representative construction charac-
teristics, and the fact that only this building
was a part of the project: “Austro-Hungarian
Educational Buildings and their Sustainabili-
ty in Specific Conditions, with Special Refer-
ence to the First Gymnasium of Sarajevo* The
other institutions are mentioned here solely
to provide contextual background on the ty-
pology and architectural trends of Austro-
Hungarian school buildings in the region.

METHODOLOGICAL FRAMEWORK
AND VULNERABILITY INDEX

In studies assessing the seismic vulnerability
of school buildings, the vulnerability index is
often used as a quantitative measure of their
sensitivity to seismic impacts. Nonlinear
parametric analysis, which allows the calcu-
lation of the Seismic Vulnerability Index
(SVI), or the Vulnerability Index Method
(VIM), which is based on the statistical rela-
tionship between macro seismic intensity
(e.g., according to the EMS 98 scale) and ac-
tual observed damage to buildings (Bene-
detti and Petrini, 1984), GNDT (1993). In this
model, parameters are defined (e.g., type of
construction, irregularities in the floor plan,
number of floors, age of the building, etc.) to
which weight values are assigned. By com-
bining these parameters, the final vulnerabil-
ity index is calculated.

In Europe, the RISK-UE (Milutinovic and Tren-
dafiloski, 2003) significantly contributed to
the development of simplified methodolo-

gies for assessing seismic vulnerability.
These approaches use vulnerability indices
based on key building parameters, such as
typology, materials, number of floors, and
geometric irregularities, to classify buildings
into predefined vulnerability classes. The
methodologies are suitable for large-scale
assessments when detailed engineering
analyses are not feasible. For example, in
Mostaganem (Algeria), the RISK UE method-
ology was applied to 516 school buildings,
generating vulnerability curves and damage
scenarios according to EMS 98 intensities
(Bendehiba et al., 2023: 7).

In the specific case, seismic assessment of
the | Gymnasium was carried out in accor-
dance with the RISK-UE Methodology (Miluti-
novic and Trendafiloski, 2003), taking into
account several parameters, such as struc-
tural typology, including the type of the floor,
location of the building, number or floors,
roof type, layout dimensions, soil morpholo-
gy, complex structure, maintenance, irregu-
larity in height and plan, and a vulnerability
curve was obtained (Fig. 4).

The vulnerability index, V, for a building is ob-
tained according to the well-known equation
(1), where V°, the vulnerability index, de-
pends on the building’s typology and the
seismic action modifier AV,, into account,
which takes into account the above men-
tioned parameters.

V,=V? +AV, @

The mean damage grade u,, representing the
average level of physical damage (in this
case, only for this structure) when exposed to
a specific earthquake intensity, is obtained
using equation (2), primary employed in the
macro seismic method

/+6.25V —13.
ynzz.5{1+tanh[+6zsa’mﬂ ®)

Where / represent the intensity according to
the EMS-98 scale, and Qrepresent the ductility
factor taken as 2.3 for this masonry structure.

FIG. 3 A) | GYMNASIUM; B) SAFVET-BEG BASAGIC
ELEMENTARY SCHOOL; €) HIGH SCHOOL OF APPLIED
ARTS; HIGH SCHOOL OF AGRICULTURE, FOOD,
VETERINARY MEDICINE AND SERVICES
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FIG. 4 VULNERABILITY CURVE FOR THE BUILDING
OF THE | GYMNASIUM

FiG. 5 DAMAGE PROBABILITY MATRIX

FIG. 6 MOISTURE PENETRATION, CRACKING,
AND PEELING OF THE MATERIAL (AUTHOR’S PHOTOS)

The vulnerability curve illustrates the rela-
tionship between the expected mean dam-
age grade of the building and the earth-
quake’s intensity as per the EMS 98 scale.
Structure action is assessed for different
earthquake intensities, from the weakest (IV)
to the most catastrophic earthquake (XII). Ac-
cording to the assessment, the building
where the | Gymnasium is located would ex-
perience small damage if exposed only to
earthquakes of lower intensity (IV), keeping
the mean damage grade lower than o.5, indi-
cating superficial or negligible damage to the
structure and facades. The slope of the vul-
nerability curve gradually increases as the
earthquake intensity rises. The most interest-
ing intensities for Sarajevo are VIl and VIlI,
whereby the mean damage grade reaches
values of 2.12 and 3.19, indicating moderate
damage, which would be manifested with
cracks in the non-load-bearing walls and po-
tential damage to load-bearing elements. At
intensity VII, the building shows moderate
resilience, with the highest probabilities in
moderate damage (=34.3%) and substantial
to heavy damage (=25.3%). As the intensity
rises to VIII, the probability of substantial to
heavy damage increases sharply to =34%,

and very serious damage would be experi-
enced by 30% of all structures, reflecting a
significant escalation of vulnerability with
stronger ground shaking. This is following
the observed damages in the Croatian
schools of this typology (Salaman et al.,
2023: 10, 15; Luli¢ et al. 2021: 2; Atalic et al.
2023). These results highlight the building’s
sensitivity to higher-intensity earthquakes
and emphasize the importance of targeted
risk reduction measures, structural strength-
ening, and informed seismic risk manage-
ment strategies (Fig. 5). The quantified prob-
abilities provide a reliable basis for planning
targeted risk reduction measures, structural
strengthening, and informed seismic risk
management. The main limitation of this
analysis is that it does not account for the
strengthened floor; a more detailed assess-
ment incorporating this element will be con-
ducted in subsequent analyses.

For earthquakes of higher intensities (X-XII),
the curve shows a rapid, sharp increase, indi-
cating a significant increase in heavy and se-
vere damage, leading to the complete col-
lapse in the case of Xll intensity level, where
the mean damage grade reaches the value of
4.91. This kind of information is very valuable
as it identifies earthquake intensities when
the building becomes particularly vulnerable.
Useful information for engineers and planners
when in the processes of decision-making
with respect to strengthening, rehabilitation,
and seismic safety of educational facilities.

DEGRADATION OF MASONRY STRUCTURES

Factors that have a direct influence on the
degradation of masonry structures are mois-
ture and water penetration, chemical reac-
tions, biological activity, and mechanical im-
pacts. These elements can accelerate the
degradation of the material and reduce the
load-bearing capacity of these structures. For
that reason, it is of the utmost importance to
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understand this process and use this knowl-
edge for adequate maintenance, and if need-
ed, the strengthening of masonry structures.

MOISTURE PENETRATION

One of the most common causes of masonry
deterioration is the penetration of moisture
into walls (see Fig. 6), which can have various
negative consequences. Water penetrating
the walls carries soluble salts that crystallize
on the surface, weakening the mortar and re-
ducing the building’s aesthetic value.

In colder areas, freeze-thaw cycles of water
absorbed into the walls can cause cracking
and peeling of the material (see Fig. 6), espe-
cially in porous walls such as limestone or
sandstone. Incomplete or inadequate drain-
age can lead to moisture rising through the
walls due to capillary action, causing the rot-
ting of wooden structural members, mold
growth, and deterioration of stone or brick
walls, reducing the durability and safety of
the building.

The aerial and thermographic documentation
was carried out using a DJI Mavic 3T drone
equipped with an integrated thermal imaging
system. The thermal sensor is based on an
uncooled VOx microbolometer with a resolu-
tion of 640x512 px, 30 Hz frame rate, 12 pm
pixel pitch, and NETD < 50 mK, which makes it
suitable for the non-contact detection of sur-
face temperature differentials potentially as-
sociated with moisture ingress, detachments,
fissures, and other material discontinuities.
The platform also ensured stable flight per-
formance and reliable positioning, enabling
inspection of elevated and otherwise diffi-
cult-to-access areas. The survey was per-

ASSESSMENT OF A HISTORIC MASONRY BUILDING...

formed through three separate recording
sessions during winter temperature inver-
sion conditions, with the interior space addi-
tionally heated to enhance the thermal gradi-
ent between interior and exterior surfaces.
Recordings were undertaken during three
different parts of the day, each with a dura-
tion of approximately 10 minutes. This re-
peated acquisition strategy was adopted to
improve the consistency of thermal observa-
tions and to reduce the possibility of inter-
preting isolated or transient anomalies as
representative defects. During image acqui-
sition, the thermal camera operated in auto-
matic calibration mode, which was main-
tained as the standard survey setting.

The conditions of the building envelope were
clearly revealed by infrared thermography.
Zones with higher temperatures are marked
in colours going from yellow, orange to green,
while areas with lower temperatures are
marked with cyan and dark blue. Locations

N. ADEMOVIC, A. AKSAMIJA, A. SABIC  3-13 34[2026] 1[71] PROSTOR
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FIG. 7 INFRARED THERMOGRAPHY METHOD
OF THE | GYMNASIUM (AUTHOR’S PHOTOS)

FIG. 8 STRENGTHENING OF THE THIRD FLOOR
OF THE | GYMNASIUM WITH HORIZONTAL BOND
BEAMS (AUTHOR’S CONTRIBUTION)
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OF THE THIRD FLOOR
(AUTHOR’S CONTRIBUTION)

where magenta colour is present are of par-
ticular significance, as it indicates not only
the lowest surface temperatures but also the
presence of moisture in the material, consid-
ering that water, due to its thermal conduc-
tivity and evaporation, often causes charac-
teristic thermal deviations.

The magenta colour is seen on the ground
surface next to the school (see Fig. 7). This
phenomenon directly indicates the capillary
rise of moisture from the foundation soil to-
wards the walls. Such moisture distribution is
characteristic of masonry buildings without
adequate horizontal waterproofing, where
porous materials enable capillary transport of
water to higher zones of the structure. Identi-
fication of these cold and damp areas utilizing
the infrared thermography method is an im-
portant step in diagnosing the condition of
the building, as it allows the identification of
locations with an increased risk of material
degradation, reduced thermal efficiency, and
the development of biological damage.

It should be noted that no quantitative mea-
surements, such as in-situ moisture content
or laboratory testing of material properties,
were performed as part of this study. There-
fore, the interpretation remains qualitative
and is based on visual assessment, historical
documentation, and standard thermographic
analysis. Despite this limitation, the observa-
tions provide important guidance for conser-
vation planning, highlighting areas of con-

cern that may require targeted monitoring,
further material testing, or preventive inter-
vention to ensure the building’s structural
and architectural integrity.

The construction of additional storeys of ex-
isting structures, made as unreinforced ma-
sonry structures (URM) without vertical and
horizontal tie-beams, represents a significant
challenge from the aspect of statics and con-
servation requirements, illustrated by the ex-
ample of the | Gymnasium. From the perspec-
tive of seismic safety, partial and localized
strengthening can cause non-uniformity in
stiffness and strength distributions between
the strengthened and original floors. Such
discontinuities in the structural system can
lead to stress concentration at transitions,
which increases the building’s susceptibility
to seismic damage. For the strengthening
measure to be effective, it is of the utmost
importance to apply consistent measures to
the entire height of the structure, and not just
localized as is done in this structure. In this
case, the original load paths were not re-
spected, which, as a result, has an impact on
the overall action of the structure once ex-
posed to ground shaking. The construction of
the third floor included the introduction of
the horizontal bond beams and tie columns
(marked in red), as illustrated in Fig. 8 and
Fig. 10 by red colour.

Cement mortar was most probably used in
the construction of the new additional floor.
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As the rest of the structure is made of lime
mortar, this is completely inconsistent with
international guidelines for historic struc-
tures, (ICOMOS, 2003: 5), where the impor-
tance of material compatibility is empha-
sized. Cement mortars are significantly stiffer
and less vapor permeable than traditional
lime mortars, which leads to mechanical and
chemical incompatibility with original materi-
als. This kind of incompatibility can have
negative impacts on the structure, which can
be seen in the accumulation of stress, possi-
ble crack formations, and salt accumulation.
This all could and most probably would ac-
celerate the deterioration of the structure.

Fig. 9 illustrates the current state of the struc-
ture, indicating the creation of the additional
third floor. This addition has increased the
mass of the structure, and with the usage of
the reinforced concrete bond beams and tie
columns, this has significantly altered the dy-
namic action of the original URM structure.
The addition of the mass and the change in the
stiffness of the upper floor have had an impact
on the natural frequency. If the connection of
the old part of the structure and the new part
is not conducted in a proper way, this could
have an impact on the structure’s seismic re-
sponse. At the location of intervention, there
is an obvious stiffness and mass discontinuity,
which may lead to differential movements,
cracks, and stress concentrations, as seen in
similar cases in Italy (Fig. 2). The dynamic

properties of reinforced concrete elements
(bond beams and tie columns) are not fully
compatible with URM walls, together with un-
even stiffness distribution, may cause the am-
plification of the vibration effects, especially in
the transition zones, reducing overall seismic
resistance.

In conclusion, the construction of the new
floor added new mass to the structure, and
localized reinforced concrete elements
changed the localized stiffness of the struc-
ture, which altered the original dynamic ac-
tion of the URM structure, increasing its
vulnerability. One of the most important
elements in the process of strengthening ex-
isting structures is to maintain and ensure
uniform mass and stiffness distribution along
the building height. This is crucial as, in this
way, the dynamic behavior of the structure
will not be changed, or this change will be
kept to @ minimum, leading to higher struc-
tural resistance.

PREVENTION AND MITIGATION
OF DEGRADATION

Poor maintenance can be identified as one of
the crucial causes of masonry structures’
degradation (Fig. 11). If regular inspections
and timely repairs are conducted, many of
the causes (water infiltration, crack forma-
tion, and biological influences) can be signifi-
cantly mitigated. Progressive deterioration is

FiG. 10 | GYMNASIUM,
STRUCTURAL REINFORCEMENT
OF THE SECOND-FLOOR CEILING
(SOURCE: ARCHIVAL MATERIALS
OF THE FIRST GYMNASIUM)
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FIG. 11 | GYMNASIUM, INADEQUATE MAINTENANCE
(AUTHOR’S CONTRIBUTION)

usually seen on masonry structures that are
not timely and well-maintained, which may
lead to severe damage that requires expen-
sive and extensive interventions.

Therefore, regular maintenance is seen as the
first step for preventing the various effects that
can have a direct impact on the deterioration
and degradation of the material, which would
lead to the reduction of the structural resis-
tance. Key measures include proper drainage
and waterproofing, removal of surface salts,
timely repair of cracks, and the use of aggre-
gates, mortars, and protective coatings that
limit moisture and pollutant penetration.

CONCLUSION

The assessment based on the RISK-UE meth-
odology was conducted on a | Gymnasium, a

SCIENTIFIC PAPER

school masonry building located in Sarajevo
(Bosnia and Herzegovina).

It was noted that the masonry structure ex-
hibits low vulnerability under very weak
seismic events (mean damage grade <o.5 at
intensity 1V), but a pronounced increase at
intensities VII-VIII, characteristic of Saraje-
vo, where mean damage grades reach 2.12
and 3.19.

At intensity VI, the structure is most likely to
experience moderate (=34.3%) and substan-
tial damage (=25.3%), while at intensity VIII,
the probability of substantial damage in-
creases to =34%, and very serious damage
affects approximately 30% of cases, confirm-
ing a non-linear escalation of vulnerability.
These results are consistent with observed
damage patterns in comparable school build-
ings of similar typology in Croatia, providing
validation of the applied methodology. The
analysis’s primary drawback is that it ignores
the stronger floor; a more thorough evalua-
tion that takes this factor into consideration
will be carried out in later assessments.

Infrared thermography and drone usage
proved to be very helpful tools, as it was pos-
sible to determine the current condition of the
building’s envelope. With the help of infrared
thermography, defects of the structure were
identified, such as the location of cracks,
moisture regions, and other signs of degrada-
tion. The findings further highlight that mate-
rial degradation, and non-uniform strengthen-
ing interventions significantly reduce seismic
resilience, emphasizing the need for system-
atic maintenance and comprehensive, com-
patible retrofitting strategies.

Regular inspection, together with proper and
timely maintenance, can lead to the preser-
vation of cultural heritage buildings and the
extension of their service life.
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ABSTRACT

Assessing urban heritage in historic cities remains challenging where
building decay, urban pressure and difficult-to-regulate tourism dynam-
ics intersect. Monetary approaches reflect market benefits but inade-
quately account for non-market values, conservation limits, and the
complexity of inhabited historic fabric. This paper operationalises a
sustainability-based multicriteria decision-support framework, inte-
grating economic dimensions, for the tourist route of the Casbah of
Algiers. The model is formalised as a reproducible protocol integrating

five dimensions: heritage, environmental (urban), social, economic and
institutional, weighted through structured questionnaires administered
to ten (10) qualified experts in economics, sociology, environment, heri-
tage, and administrative management. A hierarchical structuring (AHP)
is complemented by a network-based modelling of interdependencies
(ANP), implemented in SuperDecisions. The results generate weights,
final priorities and a limit matrix, supporting a structured interpretation
of vulnerabilities and value patterns at the route scale.
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INTRODUCTION

Historic urban centres are complex socio-
spatial systems in which architectural heri-
tage, economic functions and cultural prac-
tices converge. Their conservation involves
demanding governance trade-offs, particu-
larly under conditions of constrained public
resources and rapidly shifting urban dynam-
ics. In this setting, economic evaluation has
progressively become a key instrument for
appreciating multiple benefits (both tangible
and intangible) associated with heritage
conservation and enhancement (Alaouchiche
et al., 2025; Pujol Galindo, 2023; Throsby,
2012; Basilio et al., 2022). International fra-
meworks emphasise that urban heritage, in
its material and immaterial components, con-
stitutes a strategic resource for improving
liveability while supporting economic devel-
opment and social cohesion (UNESCO, 2011).
Development actors likewise increasingly
recognise heritage as a lever for local growth
and territorial cohesion (World Bank, 2012;
Licciardi and Amirtahmasebi, 2012; Kyte,
2012).

Yet, standard economic appraisal tools often
fail to capture the full economic value of heri-
tage assets embedded in inhabited historic
fabrics (Dalmas et al., 2014). Conventional
approaches tend to privilege market-visible
flows while under-representing indirect use
values (positive externalities, induced ef-
fects) and non-use values (identity, collective
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memory, existence and bequest), for which
no straightforward monetary measurement
exists (Dalmas et al., 2014; Dalmas et al.,
2015). This limitation strengthens the case
for evaluation frameworks that can account
for both market and non-market benefits,
and that can represent trade-offs across het-
erogeneous dimensions of value.

Recent conceptual renewals have therefore
mobilised the Total Economic Value frame-
work and the notion of strong sustainability
to argue for integrated evaluation approach-
es capable of reflecting the multidimension-
ality of urban heritage (Dalmas et al., 2015).
Unlike weak sustainability, whereby different
forms of capital are considered broadly sub-
stitutable, strong sustainability assumes that
certain heritage components are effectively
non-substitutable: beyond critical thresh-
olds, losses in one dimension cannot be com-
pensated by gains in another (Dalmas et al,,
2015). This premise calls for multicriteria de-
cision analysis (MCDA) in which monetary
and non-monetary indicators are combined
to reflect, in a single decision-support archi-
tecture, the economic, social, cultural, envi-
ronmental and institutional dimensions of
heritage value (Alaouchiche et al.,, 2025;
Della Spina, 2020; Ferretti and Comino, 2015).
Such an orientation is consistent with the
broader international shift-promoted by
UNESCO, ICOMOS and further elaborated in
the Historic Urban Landscape approach, to-
wards holistic heritage management aligned
with sustainable development objectives
(UNESCO, 2011; Bandarin and van Oers,
2012). In particular, the UNESCO recommen-
dation on the Historic Urban Landscape ex-
plicitly encourages the integration of conser-
vation policies into wider urban strategies,
thereby reinforcing the need for decision-
support tools that would allow for the appli-
cation of multiple criteria instead of relying
solely on market logics (UNESCO, 2011).

Within this methodological landscape, an in-
tegrative framework was recently proposed
to connect strong-sustainability reasoning
with multicriteria evaluation for urban heri-
tage, by structuring value dimensions and
ensuring procedural transparency in deci-
sion-making (Alaouchiche et al., 2025). The
present paper operationalises that study on
the tourist heritage route of the Casbah of Al-
giers, identified as a structuring axis in the
Permanent Plan for Safeguarding and Enhan-
cement ofthe Safeguarded Sector (PPSMVSS)
(Ministry of Culture of Algeria, 2009). In-
scribed on the UNESCO World Heritage List
since 1992, the Casbah offers a particularly
demanding testing ground: it concentrates
outstanding heritage values while facing per-
sistent vulnerabilities related to building con-
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dition, residential pressures, and implemen-
tation capacity (UNESCO World Heritage
Centre, 2023; Djedi and Belakehal, 2022).
Although safeguarding instruments have
been elaborated over time, the capacity to
monitor, evaluate and adjust interventions
remains limited, which constrains evidence-
based prioritisation and weakens long-term
effectiveness (UNESCO World Heritage Cen-
tre, 2023). This evaluation gap motivates the
use of multicriteria tools that can support ex-
plicit prioritisation under strong sustainabili-
ty constraints.

Heritage routes, in this sense, constitute a rel-
evant operational unit because they organise
a sequence of heritage assets and everyday
urban functions into a readable system that
can be managed, compared and prioritised
(Zhang et al., 2024). The route is therefore
treated here not as a mere itinerary of visits
but as an integrated urban-heritage device,
combining monuments, residential fabric,
public space and local activities, hence re-
quiring a multidimensional evaluation (Lin et
al., 2024). Consistently with this framing, the
study develops an MCDA protocol that: elicits
expert preferences through pairwise compari-
sons within an Analytic Hierarchy Process
(AHP) structure (Talukder and Hipel, 2021),
models interdependencies through an Ana-
lytic Network Process (ANP) and applies a rat-
ings procedure to consolidate performance
levels when direct quantitative evidence is
uneven (Zhang et al., 2023). This operational
chain is implemented in SuperDecisions to
ensure traceability and reproducibility of the
calculations (Saaty, 2016).

To the best of our knowledge, MCDA applica-
tions addressing Algerian urban heritage in
indexed academic outlets have primarily re-
lied on the AHP for specific planning or de-
limitation purposes: such as the definition of
Historic Urban Landscape (HUL) boundaries
in Algiers (Boukratem and Djelal, 2021), rath-
er than on an integrated decision-support
chain combining AHP, ANP and performance
ratings to derive a synthetic index of (global
value) for an inhabited heritage route treated
as a system. Building on the UNESCO Histo-
ric Urban Landscape framework (UNESCO,
2011), which explicitly calls for the integration
of heritage conservation with broader urban
development, social and governance pro-
cesses, this study operationalises sustain-
ability as a formal decision constraint embed-
ded directly within the multicriteria structure
itself (through the definition of criteria, the
weighting scheme and the modelling of inter-
dependencies) rather than treating sustain-
ability as a purely descriptive or narrative
background.
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METHODOLOGY Fic. 1 METHODOLOGICAL

OVERALL RESEARCH DESIGN

This study adopts a mixed-methods design
combining qualitative inputs and quantita-
tive processing to operationalise a sustain-
ability-based multi-criteria evaluation frame-
work for urban heritage (Fig. 1). Rather than
reducing heritage value to a single monetary
metric, the approach constructs a multi-crite-
ria value intended as a decision-support out-
put, integrating heritage, environmental, so-
cial, economic, and institutional dimensions
within a transparent aggregation procedure.

UNIT OF ANALYSIS:
THE HERITAGE TOURISM ROUTE

The case study focuses on the heritage tour-
ism route of the Casbah of Algiers (Fig. 2), a
historic urban area inscribed on the UNESCO
World Heritage List since 1992. Rather than
being considered a simple sequence of mon-
uments, the route is approached as an inte-
grated urban-heritage system, combining ar-
chitectural assets, residential fabric, public
spaces, everyday practices and local activi-
ties. This approach is consistent with the His-
toric Urban Landscape perspective, which
emphasises the interaction between tangible
heritage, social life and urban dynamics in
living historic centres.

The selected route constitutes a structuring
spatial axis within the Casbah, identified

WORKFLOW

(FROM THE SELECTION
OF THE MCDA
APPROACH TO

THE AHP-ANP
IMPLEMENTATION)
(AUTHORS, 2026)
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FiG. 2 CASE STUDY: THE HERITAGE TOURISM ROUTE
OF THE CASBAH OF ALGIERS (AUTHORS, 2026)

through the Permanent Safeguard and En-
hancement Plan (PPSMVSS) and updated
through field observation. It brings together
a heterogeneous set of components, includ-
ing major monuments, religious buildings,
historic housing units, commercial spaces,
public facilities and urban open spaces.
These elements are spatially and functionally
interconnected, forming a coherent itinerary
that supports both heritage interpretation
and daily urban use. The diversity of compo-
nents makes the route particularly suitable
for testing a multi-criteria evaluation frame-
work grounded in sustainability principles.

The choice of the tourism route was further
validated through an expert survey, which
compared several potential heritage devices
within the Casbah (including individual mon-
uments and larger complexes). Experts con-
verged on the route as the most relevant op-
erational scale for an integrated evaluation,
as it allows the articulation of conservation
issues, urban conditions, social practices and
economic dynamics within a single analytical
framework. This validation ensures that the
case study is not only contextually relevant
but also methodologically justified.

By considering the route as a global entity
rather than disaggregated objects, the case
study enables an assessment of the overall
sustainable value of the Casbah’s heritage
system. It provides an operational testing
ground for the combined AHP-ANP model
and allows the identification of structural
strengths, vulnerabilities and priority areas
for intervention. In this sense, the Casbah of
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Algiers is not treated as an isolated or excep-
tional case, but as a representative example
of a dense, inhabited Mediterranean historic
centre facing the challenge of balancing heri-
tage conservation, social continuity and sus-
tainable tourism development.

SUSTAINABILITY-BASED
ANALYTICAL FRAMEWORK

A structured literature-based review was
used to define and stabilise the evaluation
framework around five core sustainability di-
mensions: environmental (C2), social (C3)
and economic (C4) (Purvis, Mao and Robin-
son, 2019; Barbier, 1987), widely recognised
as the foundational pillars of sustainable de-
velopment. Complemented by: the cultural/
heritage (C1) dimension increasingly for-
malised as a distinct sustainability domain
(Soini and Dessein, 2016; UNESCO, 2013),
and an institutional/governance (Cs) dimen-
sion capturing implementation capacity, reg-
ulatory effectiveness and coordination mech-
anisms required for long-term sustainability
(Biermann, Kanie and Kim, 2017).

Following the definition of the five core sus-
tainability dimensions, a set of context-spe-
cific sub-criteria was identified through a
structured literature review and adapted to
the urban and heritage specificities of the
Casbah of Algiers to capture operational and
observable variables (Table I; Fig.3). This
step ensured that the assessment grid re-
flects both technical attributes and the
broader sustainability requirements associ-
ated with inhabited historic urban fabrics (La-
badi et al., 2021).

EXPERT SURVEY:
VALIDATION AND ELICITATION OF JUDGMENTS
(AHP AND ANP)

An expert survey was designed as the core
instrument for model calibration (0’Hagan,
2019). The questionnaire was administered
to a panel of 10 qualified experts with com-
plementary profiles in economics, sociology,
environmental issues, heritage, and adminis-
trative management. The experts were se-
lected on the basis of their professional expe-
rience, institutional involvement, and famil-
jarity with both the Casbah of Algiers and
heritage evaluation issues.

The questionnaire was organised into sec-
tions enabling:

e validation of the evaluation support,
through the selection and ordinal ranking of
pre-identified heritage valorisation devices
(tourism route, mosque route, Bastion 23,
Citadel), complemented by open-ended justi-
fications;
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TABLE | SUB-CRITERIA, THEORETICAL BASIS AND REFERENCES (AUTHORS, 2026)

Criterion Sub-criterion Scientific Justification Reference
C1 Heritage Heritage value Captures historical, architectural and symbolic significance fundamental to heritage | (Jokilehto, 2006)
evaluation and transmission.
Conservation condition Physical state determines viability for sustained use and long-term preservation. (Rypkema and Cheong, 2011).
Authenticity/Integrity Critical for judging heritage value and consistent with international conservation (UNESCO, 2011).
principles.
Historical value Reflects stratification and depth that enhance cultural significance. (Bandarin and van Oers, 2012).
Urban permanencies Invariants like street patterns and focal points underpin spatial coherence. (Rossi,1982)
Historical layering Multiple chronological layers contribute to narrative richness. (Bandarin and van Qers., 2012)
Key monumental anchors Major monuments structure spatial experience and generate positive externalities. (Rypkema, 2005)
C2 Urban/ Urban quality Defines legibility, accessibility and comfort essential for sustainable routes. (UN-Habitat., 2020).

Environmental

Immediate environment

Local environmental conditions directly affect usability and visitor/inhabitant
experience.

(Licciardi and Amirtahmasebi, 2012)

Life-cycle condition

Addresses vulnerability due to aging fabric and maintenance needs.

(Dalmas et al., 2015)

C3 Social Local uses and practices Daily uses preserve vitality and prevent functional stagnation. (Throsby, 2012)

Social revitalization Living heritage (practices, traditions) underpins cultural continuity. (UNESCO, 2003)

and intangible heritage (Djedi and Belakehal, 2022)
C4 Economic Facilities Infrastructure supporting use and services contributes to economic activation. (Rypkema, 2005)

Functional diversity

Mixed functions enhance resilience and local economic vitality.

{World Bank, 2012)

Local activities

Local economic activities generate spillovers and enhance sustainability.

(Throsby, 2012)

Local economic viability

Economic vitality is an indicator of sustainability of heritage uses.

(Licciardi and Amirtahmasebi, 2012)

Leverage effects

Heritage can catalyze wider economic investment and multipliers.

(Rypkema and Cheong, 2011).

Heritage marketing

Interpretation and information systems contribute to sustainable engagement.

(Ashworth and Tunbridge, 2000)

Cs Institutional/
Governance

Legal status

Legal recognition ensures protection and defines regulatory frameworks.

(UNESCO, 2011)

Institutional coordination

Effective coordination is key to implementing multi-actor heritage strategies.

(Labadi et al., 2021)

Governance regime

Governance shapes decision processes and prioritization capacity.

(Ostrom, 2010)

Management capacity

Technical and human resources determine operational effectiveness.

(World Bank, 2012)

Maintenance capacity

Routine maintenance is crucial to avoid deterioration and risk accumulation.

e content validation of criteria and sub-crite-
ria (relevance checks, additions, deletions, re-
formulations) to ensure contextual adequacy;
e pairwise comparisons for weighting crite-
ria and sub-criteria, based on Saaty’s funda-
mental scale (1-9, with intermediate values),
providing the comparison matrices required
for AHP-derived priorities (Saaty, 1990)

¢ identification of direct influences among
dimensions, using a o-3 intensity scale, to
specify the network structure compatible
with ANP modelling (Saaty, 2006);

e interpretive reinforcement through open-
ended questions, addressing investment pri-
orities, vulnerabilities, bottlenecks, and gov-
ernance-related messages.

Accordingly, the expert survey functions not
merely as a validation step but as a struc-
tured elicitation device producing the inputs
needed for weighting (AHP), interdepen-
dence modelling (ANP), and sustainability-
oriented interpretation. The consistency of
pairwise comparison matrices was systemat-
ically verified using Saaty’s Consistency Ra-
tio (CR), and only matrices with CR values
below 0.10 were retained. In the final model,

six main pairwise comparison matrices were
controlled: the 5 x 5 objective-criteria matrix,
the 7 x 7 patrimonial sub-criteria matrix, the
3 x 3 environmental sub-criteria matrix, the
2 x 2 social sub-criteria matrix, the 6 x 6 eco-
nomic sub-criteria matrix, and the 5 x 5 insti-
tutional sub-criteria matrix. All non-trivial
matrices remained below the conventional
threshold of 0.10, with CR values of 0.098 for
the objective-criteria matrix, 0.089 for the
patrimonial matrix, 0.046 for the environ-
mental matrix, 0.084 for the economic matrix,
and 0.069 for the institutional matrix. The so-
cial matrix, being a 2 x 2 comparison, had a
CR of o by construction. These results con-
firm that the expert judgments used for prior-
ity extraction were sufficiently consistent.

PERFORMANCE SCORING:
COMPONENT-BY-COMPONENT ASSESSMENT
AND TREATMENT OF MISSING INFORMATION
(DELPHI)

In the second phase, the model was populat-
ed through a rating procedure aimed at eval-
uating the route component by component

(Jokilehto, 2006)
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STRUCTURING OF CRITERIA AND SUB-CRITERIA
(AuTHORS, 2026)

through 37 individually assessed compo-
nents (Fig.4), including monuments, residen-
tial segments, public spaces, facilities, and
urban sequences, against the selected sub-
criteria (Nocca, Bosone and Orabona, 2024;
Creative Decisions Foundation, 2024). The
scoring process relied on documentary, spa-
tial, field, and institutional sources, and was
consolidated whenever relevant sub-criteria
could not be documented directly orin a fully
quantitative manner.

Rather than excluding such dimensions,
which would have artificially narrowed the
evaluation scope, a Delphi procedure was
used to address information gaps and stabi-
lise score attribution. This Delphi stage in-
volved five experts selected for their direct
knowledge of the study area and the evalua-
tion framework. It was conducted in two
rounds: the first to propose and justify plau-
sible values for insufficiently documented
scoring fields, and the second to promote
convergence where disagreement or uncer-
tainty remained. Responses were synthe-
sised using the median, while the interquar-
tile range (IQR) was used to assess the de-
gree of consensus. This step was intended to
preserve the integrity of the model by main-
taining sub-criteria deemed necessary for the
overall evaluation, while ensuring transpar-
ency regarding the origin and consolidation
of performance data (Beiderbeck et al., 2021;
Boulkedid et al., 2011).

IMPLEMENTATION AND COMPUTATION
IN SUPERDECISIONS:
AHP, ANP, AND RATINGS

The full model was implemented in Super-
Decisions (Creative Decisions Foundation,
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2024), used as a single computational envi-
ronment ensuring traceability and reproduc-
ibility. Three modules were employed:

— AHP, to derive hierarchical weights for cri-
teria and sub-criteria from pairwise compari-
sons (Fig.3);

— ANP, to account for interdependencies
through the construction of supermatrices
(unweighted, weighted, and limit) and the in-
terpretation of stabilised priorities;

Ratings, to transform ordinal performance
levels assigned to route components into ag-
gregated priorities.

Within this framework, the route can also be
treated as a single global entity when the ob-
jective is to produce a decision-oriented syn-
thesis at the system level. Exported outputs
(priorities, matrices, and synthesis tables)
constitute the basis for the tables and figures
presented in the Results section. To ensure
reproducibility, the full SuperDecisions out-
puts, including the unweighted supermatrix,
weighted supermatrix, limit matrix, and clus-
ter matrix, are provided as supplementary
material.

OUTPUTS AND REPORTING STRATEGY

The reported results rely on: AHP weights
(criteria and sub-criteria priorities), ANP sta-
bilised priorities (limit matrix), and Ratings
synthesis (global score and contributions).
Interpretation focuses on producing a sus-
tainability-oriented reading of the route’s
overall multi-criteria value, highlighting dom-
inant dimensions, critical vulnerabilities, and
decision implications (intervention priorities,
governance leverage points, coordination
needs, and maintenance capacity).

RESULTS

DELPHI CONSOLIDATION:
FINAL VALUES INTEGRATED FOR PARTIALLY
DOCUMENTED SUB-CRITERIA

For sub-criteria that could not be document-
ed in a sufficiently discriminant manner
through documentary sources and observa-
tion alone, a Delphi procedure was applied in
order to stabilise ratings through an expert
consensus process. In accordance with ordi-
nal data practice, the median was used as the
final consolidated score and convergence
was monitored through the interquartile
range (IQR).
The final values integrated into the scoring
table are:
C2.1=3;C2.2=2;C2.3=3;C3.1=4;
03.2=14;C4.3=3;C4.4=3;C4.5=3;
C4.6 = 2;C5.4 = 3; C5.5 = 3.
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This consolidation strengthens the complete-
ness and internal coherence of the dataset
while maintaining traceability between docu-
mented or observed information and consen-
sus-based expert inputs (Table II).

SCORING RESULTS (1-5): DESCRIPTIVE
PERFORMANCE PROFILE OF THE ROUTE

In parallel with ANP priorities, the rating-
based scoring (ordinal scale 1-5) provides a
descriptive profile of the route’s relative per-
formance across criteria. The aggregation of
scores (sub-criteria means and criterion
means) results in the following profile:

Overall mean score
(all sub-criteria combined): =3.17 / 5

Mean scores by criterion:

C1 Heritage: =3.54 /5

C2 Environmental/urban: =2.50/ 5
(3 Social: = 4.00 / 5

C4 Economic: =2.78 / 5

Cs Institutional: =3.12 / 5

This distribution indicates a relatively strong
performance on the social dimension and in-
termediate performance on the heritage di-
mension, while the environmental/urban and
economic dimensions appear more constrai-
ned. The institutional dimension remains at a
medium level, suggesting the presence of ac-
tors and frameworks without uniformly strong
coordination and operational capacity.

The central result emerges when scores are
interpreted jointly with ANP priorities: the
most heavily weighted criteria (C1and C2) are
not necessarily those achieving the highest
mean scores. This contrast points to a struc-
tural gap within the model, as the dimen-
sions driving the global priority system are
also those where performance levels remain
moderate to limited.

The weighted synthesis combines the de-
scriptive scoring profile with the priorities
derived from the ANP model. In this perspec-
tive, the overall weighted pathway score
reported in Table Il (1.7439) should not be
interpreted as a monetary value or as an
isolated raw output, but as a composite deci-
sion-support index resulting from the aggre-
gation of performance levels and multicrite-
ria priorities. More specifically, this value is
obtained by summing the weighted contri-
butions of the 23 sub-criteria (ANP global
weight X average pathway score). Since the
ANP weights used in this table sum to 0.5329
rather than 1.0, the resulting figure should be
read as a raw composite index rather than di-
rectly as a score on the original 1-5 scale.
Given the sum of ANP weights used in this
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1. Ketchaoua Mosque 22. Charitable Association
2. Dar Hassen Pacha 23. Residential buildings
3. Commercial and residential buildings ~ 24. Bastion No. 11
4. Dar Aziza 25. Residential buildings
5. Commercial and residential buildings ~ 26. Sidi Ramadane Mosque
6. Hammam Sidna 27. Ain Sidi Ramdane
7. Dar Mustapha Pacha 28. Residential buildings
8. Dar El Souf 29. House of the Millennium
9. Dar El Kadi 30. Archaeological remains of the wall
10. Training Centre 31. National Gendarmerie
11. P.U.P.E DCWA / APC Service 32. PTT Agency
/ Police Security Service 33. Police Station
12. Dar Ahmed Pacha 34. National Gendarmerie
13. Association for the Deaf 35. Casbah Foundation Association
e Mute‘ et Aormieoies 36. Save the Casbah Association
14. Place Jenina

37. Residential buildings

15. Residential buildings
Ahmed Abdelatif School
17. Dar Khedaoudj El Amia
Residential buildings
19. Oum Selma School

20. Ahmed Yacef School
Residential buildings

table, the theoretical range of the raw com-
posite score extends from 0.5329 to 2.6643.
Expressed as a normalized weighted mean,

FIG. 4 LOCATION OF THE EVALUATED COMPONENTS
OF THE HERITAGE TOURISM ROUTE IN THE CASBAH
OF ALGIERS (AUTHORS, 2026)

TABLE Il IMPLICATIONS FOR THE “INTEGRAL VALUE” READING OF THE ROUTE (MODEL-BASED SYNTHESIS)

(AUTHORS, 2026)

Criterion | Code Sub-criterion a’:rgﬁ?bal QZE:Z%ispfthway \(I‘\Ilveei{ggl;]ts:i s:::gp;)ribution
C1 C11 Homogeneous zones 0.021592064 4.027027027 0.086951826
C1 C1.2 State of conservation 0.025680168 3.945945946 0.101332553
C1 C1.3 Building typology 0.020215782 3.75 0.075809182
C1 C1.4 Heritage value 0.049399487 3.555555556 0.175642619
C1 Ci.5 Structure of permanencies | 0.027088187 2.833333333 0.076749864
C1 C1.6 Historical layering 0.027209132 3.649 0.099286122
C1 C17 Major monuments 0.043255752 3.135135135 0.135612627
C2 C21 Urban quality 0.069847423 3 0.209542268
C2 C2.2 Immediate environment 0.044001161 2 0.088002322
C2 C2.3 Life-cycle performance 0.027718917 3 0.08315675
C3 C3.1 Population / uses 0.015636 4 0.062544
C3 C3.2 Social revitalization and 0.046908 4 0.187632
intangible heritage
Cy C41 Facilities / amenities 0.003264344 3.411764706 0.011137175
C4 C4.2 Functional structure 0.003264344 2.285714286 0.007461359
Cq4 C4.3 Investments 0.005930888 3 0.017792664
C4 C4.4 Local economic vitality 0.012250983 3 0.036752949
Cy C4.5 Investment leverage effect | 0.021879628 3 0.065638885
Cy C4.6 Heritage marketing and 0.001987715 2 0.003975429
territorial attractiveness
Csg C5.1 Legal status 0.032190482 3.5 0.112666687
Cs Cs5.2 Regulatory prescriptions 0.017383758 3.540540541 0.061547901
Csg C5.3 Managing bodies 0.008306254 2.540540541 0.021102375
Cs C5.4 Management regime 0.004959547 3 0.014878642
Cs Cs.5 Management/maintenance 0.002898958 3 0.008696875
capacity
Overall weighted pathway score (Z weightxscore) 1.743913074
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Global weight = criterion weight x local weight (ANP result).

FIG. 5 STRUCTURE

OF GLOBAL PRIORITIES
(MACRO-LEVEL
WEIGHTING OF CRITERIA)
(AUTHORS, 2026)

FIG. 6 IDENTIFICATION
OF STRUCTURING
LEVERS OF SUB-CRITERIA
(AUTHORS, 2026)

this result corresponds to approximately
3.27/5, indicating an overall intermediate
level of systemic performance. In this sense,
the score of 1.7439 expresses not a low patri-
monial significance of the route, but a moder-
ate overall performance once the structural
priorities of the model are considered. This
result should therefore be interpreted as a
relative performance indicator within the
model, rather than as an absolute or stand-
alone measure.

ANP OUTPUTS: MACRO-LEVEL WEIGHTING
OF CRITERIA (C1-C5)

The ANP computation performed in SuperDe-
cisions (weighted supermatrix and limit ma-
trix) provides a clear structure of global pri-
orities aligned with the objective of a multi-
criteria assessment of the heritage tourism
route of the Casbah of Algiers. The final limit
priorities highlight the predominance of the
heritage dimension C1 (0.4289) and the envi-
ronmental/urban dimension C2 (0.2831). So-
cial, economic and institutional dimensions
occupy secondary but non-marginal posi-
tions, with C3 (0.1251), C4 (0.0972) and Cs
(0.0657), respectively (Fig. 5).

This hierarchy indicates that the overall per-
formance of the route is primarily driven by
heritage-related attributes (value, integrity
and conservation) and by urban/environ-
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mental conditions, whereas social, economic
and governance-related dimensions act as
enabling layers within a constrained and in-
habited heritage system.

GGLOBAL CONTRIBUTION OF SUB-CRITERIA:
IDENTIFICATION OF STRUCTURING LEVERS

The analysis of global sub-criterion weights
derived from the ANP structure shows that
influence is not evenly distributed across
variables. Instead, the model focuses on a
reduced set of dominant levers structuring
the multi-criteria value of the route.

The most influential sub-criteria are:

C2.1 Urban quality (0.06985), ranked as the
primary determinant of the system.

C1.4 Heritage value (0.04940), confirming the
role of intrinsic historical/architectural sig-
nificance as the central foundation of the
route’s overall value.

(3.2 Social revitalisation and intangible heri-
tage (0.04691), highlighting the contribution
of “living heritage” dynamics to the system’s
value.

C2.2 Immediate environment (0.04400) and
(1.7 Major monuments (0.04326), both func-
tioning as structuring factors for coherence
and attractiveness.

Cs.1Legal status (0.03219), reflecting the rel-
evance of legal/security conditions as a pre-
requisite for effective protection.

A second core group of influential variables
relates to temporal depth, integrity and con-
servation performance, including: C2.3 Life
cycle (0.02772), C1.6 Historical layering
(0.02721), Ca.5 Structure of permanencies
(0.02709) and C1.2 State of conservation
(0.02568).

Conversely, sub-criteria linked to tourism
equipment and micro-economic structuring
receive substantially lower weights within
the ANP outputs, particularly C4.6 Heritage
marketing (0.00199), and at a low level C4.1
Facilities (0.00326) and C4.2 Functional
structure (0.00326). In the context of this
model, these variables therefore appear as
less determinant than the heritage-urban-
social core variables shaping the global value
of the route (Fig. 6).

SYSTEMIC INTERPRETATION:
CONTRIBUTION OF INTERDEPENDENCIES TO
THE FINAL PRIORITIES

A key contribution of the ANP approach is to
incorporate interdependencies rather than
relying on a strictly hierarchical decision
structure. The supermatrix outputs and their
synthetic readings indicate that governance-
related performance (Cs) remains strongly
conditioned by the other dimensions. Institu-
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tional capacity is influenced by social pres-
sures (C3), urban/environmental constraints
(C2), and heritage protection and conserva-
tion requirements (C1).

This configuration is consistent with the func-
tioning of an inhabited historic urban fabric,
whereby governance acts primarily as a coor-
dination and arbitration mechanism within
multiple constraints. Within this systemic in-
terpretation, the multi-criteria value of the
route results from the interaction of: heritage
capital as a reference base (C1), urban/envi-
ronmental quality as an enabling condition
(C2), social continuity and appropriation
(C3), partial economic translation into bene-
fits (C4), and institutional effectiveness and
long-term stabilisation (Cs) (Table Il).

Overall, the results converge toward a con-
sistent interpretation: the multi-criteria eco-
nomic value of the route is not governed by a
single register (e.g., tourism attractiveness),
but by the system’s capacity to preserve an
equilibrium between:

— a strongly significant heritage capital (C1
as dominant criterion),

— urban and environmental conditions that
act as a primary lever (C2.1 and C2.2 among
the most influential sub-criteria, while the
mean score of C2 remains comparatively low),
— a relatively robust living and social base
(C3, strongly scored and non-marginally
weighted),

— economic and marketing variables that re-
main weakly weighted within the ANP struc-
ture, and

— institutional capacity required to stabilise
long-term trajectories (Cs).

In this configuration, the model provides a
quantified basis for understanding how the
global value of the heritage route emerges
from combined heritage, urban and social de-
terminants, with economic and institutional
dimensions functioning as enabling condi-
tions within the system.

DISCUSSION

INTERPRETING THE ANP STRUCTURE
UNDER A STRONG SUSTAINABILITY
PERSPECTIVE

The ANP results confirm that the multi-crite-
ria economic assessment of the heritage
tourism route in the Casbah of Algiers cannot
be interpreted as a simple aggregation of
monetary performance or tourism attractive-
ness indicators. The criterion priorities-domi-
nated by the heritage dimension C1 (0.4289)
and the environmental/urban dimension C2
(0.2831)-are fully consistent with a strong
sustainability stance, in which the overall
value depends primarily on the long-term
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TABLE Il CRITERIA INTERDEPENDENCIES (WEIGHTED SUPERMATRIX SYNTHESIS) (AUTHORS, 2026)

Ca — Patrimonial | C2 — Environmental | C3 — Social | C4 — Economic 7%;\}::::#:;0"31
C1 — Patrimonial 0.083333 0.16374
C2 — Environmental | 0.040481
C3 — Social 0.129961
C4 — Economic 0.094197 0.0625
Cs — Institutional 0.365322 0.416667 0.4375 0.206299

integrity of heritage capital (material and
symbolic) and on the urban-environmental
conditions that enable conservation, appro-
priation, and use without irreversible degra-
dation. In this configuration, the route is not
treated as a tourism “product”, but as a living
heritage system in which economic outcomes
appear as contingent effects rather than au-
tonomous determinants. This reading is par-
ticularly relevant for dense Mediterranean
historic centres, where fragility of the built
fabric, urban carrying constraints, social
vulnerability, and institutional complexity
strongly shape the sustainability of valorisa-
tion strategies.

URBAN QUALITY (C2.1)
AS THE PRIMARY LEVERAGE MECHANISM

A central outcome of the sub-criteria ranking
is the dominance of C2.1 Urban quality
(0.06985) as the most influential variable in
global weight. This highlights a structural
mechanism typical of historic urban fabrics:
intrinsic heritage significance alone is not
sufficient to generate territorial benefits if
the urban environment does not allow for ef-
fective “heritage experience” through legi-
ble, continuous, safe and comfortable move-
ment. In route-based valorisation, urban
quality operates as a conversion mechanism
between heritage assets and visitor experi-
ence-and therefore between cultural po-
tential and practical operability. The Casbah
simultaneously concentrates exceptional
heritage density and significant urban con-
straints; thus, the model logically assigns
high influence on the urban dimension. Im-
portantly, this confirms the analytical value
of separating what pertains to the heritage
object (heritage components) from what per-
tains to the surrounding medium (urban con-
ditions) when operationalising a sustainabili-
ty-based multi-criteria framework.

STRUCTURING HERITAGE COHERENCE:
VALUE AND ANCHORS WITHIN THE ROUTE

Within the heritage criterion, C1.4 Heritage
value (0.04940) and C1.7 Major monuments
(0.04326) belong to the most determinant
sub-criteria, confirming that the overall route
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experience depends on internal hierarchies
and strong “anchors” capable of structuring
attention and strengthening the overall im-
age and coherence of the system. In the Cas-
bah, major monuments function as strategic
poles that can generate positive spillovers
across surrounding sequences; however,
such spillovers remain conditional on the
sustainability of connecting urban segments,
directly reinforcing the previous finding on
the pivotal role of C2.1.

Additionally, the non-negligible influence of
(1.6 Historical layering (0.02721) and C1.5
Structure of permanencies (0.02709) shows
that the route’s value is strongly tied to nar-
rative readability and temporal depth. This
indicates that evaluation is not reducible to
the physical state of components alone but is
also dependent on the intelligibility of heri-
tage stratification and urban continuity, con-
sistent with the Casbah being interpreted as
a palimpsest system rather than a collection
of isolated assets.

SOCIAL PERFORMANCE
AND THE ROLE OF LIVING HERITAGE

The high global weight of C3.2 Social revitali-
sation and intangible heritage (0.04691),
combined with favourable social mean scores
(= 4/5), underlines a core characteristic of
the Casbah: its value is strongly linked to
practices, everyday uses, social relations,
knowledge, and forms of inhabiting, in addi-
tion to built heritage components. This di-
mension supports the model in two comple-
mentary ways. First, it constitutes a resilience
factor, as appropriation and active use can
reduce vacancy and accelerate neither physi-
cal nor functional decline. Second, it reflects
a key set of non-market values that remain
central in an expanded economic assess-
ment of heritage, particularly for existence-
and transmission-related value components.
Nevertheless, the interpretation of this result
requires caution: in historic centres poten-
tially exposed to tourism pressure, valo-
risation may generate substitution effects
(changes in uses, conflicts, commodification
pressures) that can weaken social sustain-
ability. Therefore, the route must remain in-
terpretable as a means compatible with ev-
eryday inhabiting, rather than a strictly tour-
ist staging of space.

ECONOMIC DIMENSION:
LOW WEIGHTS AS A STRUCTURAL
POSITIONING, NOT IRRELEVANCE

The economic criterion C4 (0.0972) is weight-
ed lower than heritage and urban/environ-
mental dimensions, and some economic sub-
criteria appear particularly weak in global
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weight, notably C4.6 Heritage marketing
(0.00199), as well as C4.1 Facilities (0.00326)
and C4.2 Functional structure (0.00326). This
outcome should be interpreted with preci-
sion: it does not imply that these variables
are useless, but rather that within the mod-
el’s systemic logic and expert-informed inter-
dependencies, they are positioned as ampli-
fiers rather than core determinants of value.

In the context of the Casbah, this finding is
consistent with the idea that tourism equip-
ment or marketing, if disconnected from urban
constraints and conservation requirements,
may increase pressure without improving sus-
tainability. The ANP structure therefore re-
mains coherent with a strong sustainability
perspective: economic dynamics are placed in
service of a fragile heritage system rather than
treated as the overriding driver of value.

INSTITUTIONAL DIMENSION
AS A CONDITION OF EFFECTIVENESS

The institutional criterion Cs5 (0.0657) is the
lowest among macro-level priorities, yet rel-
evant governance variables remain signifi-
cant within the system, particularly Cs5.1 Le-
gal status (0.03219), alongside the manage-
ment regime and maintenance capacity
elements consolidated through Delphi. These
results suggest that governance functions
primarily as a condition of activation: without
legal security, clear responsibility allocation
and minimum coordination capacity, conser-
vation and valorisation remain unstable. The
relatively lower weight of C5 may also reflect
a contextual effect typical of complex gover-
nance environments, in which institutional
dimensions operate more as structural con-
straints than as fully controllable variables in
the short term. Consequently, governance
enters the model not as an autonomous gen-
erator of value, but as a necessary layer en-
suring continuity, feasibility, and long-term
effectiveness.

METHODOLOGICAL ROBUSTNESS
AND LIMITATIONS

The combined design (AHP structuring, ANP
network modelling, ordinal scoring 1-5, and
Delphi consolidation) presents several meth-
odological strengths. First, it ensures tracea-
bility by connecting documentary and obser-
vational inputs to explicit scoring procedures,
rather than relying on implicit assumptions.
Second, ANP integration of interdependencies
is particularly appropriate for historic urban
systems, where heritage, social dynamics,
urban conditions and governance interact
through feedback mechanisms. Third, the Del-
phi procedure reinforces dataset complete-
ness without masking uncertainty, and the
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use of median (and IQR monitoring) is compat-
ible with ordinal-scale logic.

At the same time, two limitations remain struc-
turally inherent to the approach. The 1-5 scor-
ing scale improves comparability but may re-
duce nuance; this effect is mitigated by trans-
parent reporting and cross-reading with ANP
weights. Data availability remains heteroge-
neous across sub-criteria; the Delphi step ad-
dresses this constraint but requires maintain-
ing a clear distinction between documented
and consensus-derived values.

IMPLICATIONS DERIVED
FROM THE MODEL’S INTERNAL LOGIC

The ANP-based results indicate that maximis-
ing the route’s overall multi-criteria value un-
der a strong sustainability perspective re-
quires a sequenced strategy that treats the
heritage route as a coherent urban-heritage
system rather than a set of isolated assets.
Priority should be given to upgrading urban
quality and continuity, as these conditions
are the main “conversion” mechanism through
which intrinsic heritage significance becomes
usable, socially appropriable, and economi-
cally productive. In parallel, conservation ef-
forts should be targeted according to heri-
tage value and structuring anchors, while
safeguarding living heritage and everyday
appropriation as a core determinant of resil-
ience. Economic activation (services, inter-
pretation, and communication) should remain
incremental and proportionate, designed to
amplify benefits without overloading a fragile
fabric. Finally, governance should focus on
operational capacity-clear responsibilities,
legal security, and maintenance routines-so
that interventions remain effective and dura-
ble over time (Fig.7).

CONCLUSION

This study developed and implemented a
sustainability-based multicriteria economic
evaluation applied to the heritage tourism
route of the Casbah of Algiers, considered as
an integrated urban heritage system rather
than a mere sequence of monuments. By
adopting a strong sustainability perspective,
the framework prioritizes the long-term in-
tegrity of heritage capital and the urban con-
ditions that enable tourism use without irre-
versible degradation.

Methodologically, the model combined AHP
and ANP to structure priorities across five di-
mensions-heritage, environmental, social,
economic, and institutional-while a 1-5 rating
scale ensured consistent assessment across
route components. Where documentary and
observational information was insufficient, a
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two-round Delphi procedure was used to sta-
bilize ordinal scores using medians and inter-
quartile ranges, ensuring transparency and
completeness.

The ANP results highlight the predominance of
heritage and environmental dimensions, con-
firming that overall value is primarily driven by
conservation-related attributes and by the
quality of the urban setting that supports ac-
cess, legibility, and safe appropriation. Social
dynamics also emerge as a major asset, rein-
forcing the importance of living heritage in
sustaining the route. Economic and institu-
tional dimensions, although less dominant,
remain crucial as enabling conditions for con-
verting heritage value into territorial benefits.

Beyond its empirical application, this study
contributes by developing a fully operational
and reproducible evaluation protocol for ur-
ban heritage. Its contribution is therefore not
limited to a case-specific application: it dem-
onstrates how a sustainability-based multi-
criteria framework can be implemented in
practice through the articulation of weight-
ing, interdependencies, scoring, and expert-
based consolidation within a single coherent
decision-support structure. In this sense, the
study provides a methodological bridge be-
tween conceptual heritage valuation and op-
erational urban heritage management.

Limitations relate to the simplified resolution
of the 1-5 scale and the unequal availability
of fine-grained data. Future work may inte-
grate more detailed quantitative indicators
where feasible. Overall, the proposed frame-
work provides a transferable decision-sup-
port tool to prioritize interventions for sus-
tainable heritage route management in com-
plex historical urban contexts.

FIG. 7 STRATEGIC
GUIDELINES

FOR THE SUSTAINABLE
ENHANCEMENT

OF THE CASBAH

OF ALGIERS’ HERITAGE
TOURISM ROUTE
(AUTHORS, 2026)
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ABSTRACT

Radosav Zekovic’s (1930-2010) architectural oeuvre constitutes a
highly significant corpus within Montenegro’s modernist legacy. This
paper examines the approach through which Zekovic, operating amid
radical socio-political transformations, transposed the symbolic val-
ues of context while striving to articulate spatial and historical conti-
nuity. His architectural production is notably diverse, revealing a
distinct approach to contextual architectural reasoning that positions
him among the most notable proponents of critical regionalism in the
region. Through his realized works, Zekovic introduced a distinctive,
personalized form of modern architecture into Montenegrin cities,

emphasizing the creation of an authentic, locally grounded contem-
porary urban identity. In some of his works, principles of his mentor’s
architectural approaches can be observed, as shall be analyzed in the
following sections. The aim is to present the architectural oeuvre of
Radosav Zekovi¢ and emphasize the importance of preserving his
buildings as part of the cultural and architectural heritage, especially
at a time when Montenegrin cities are exposed to globalization pro-
cesses that frequently result in the transformation and falsification of
identity. In this regard, critical regionalism may hold a crucial role in
shaping contemporary architectural practice.
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INTRODUCTION

/ \rchitect Radosav Zekovic (1930-2010),
both through his professional biography and
architectural oeuvre, occupies a leading posi-
tion among Montenegrin architects, despite
the lack of systematic research covering his
complete built work. His most acclaimed
projects remain among the most distin-
guished examples of architecture in Monte-
negrin cities. This paper identifies the lesser-
known architectural corpus of Radosav Zeko-
vic. Special attention shall be paid to tourist
facilities (hotels), with reference to the spa-
tial framework of cities of that period, in
which tourism was the leading development
resource, and hotel architecture created the
identity of cities. The goal is to demonstrate
the architect’s place within the modern archi-
tectural tradition through the mapped works,
while simultaneously highlighting the pro-
nounced characteristics of critical regional-
ism?. The objective is to clarify the origins of
critical regionalist thought within his oeuvre,
which reflects the interaction between global
modernist influences and local specificities.
By examining the collected material, much of
it previously unpublished and provided by
the Zekovic family, this research reveals the
significant role he played in shaping the vi-
sual identity of Montenegrin cities and in
maintaining the spatial continuity he consis-
tently advocated. The research aims to ad-
vance knowledge of Montenegro’s architec-
tural heritage and to underscore the impor-
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tance of Zekovic’s oeuvre, whose value
exceeds regional boundaries.

As a rare representative of critical regional-
ism in Montenegro, his work requires ade-
quate protection and valorization, particular-
ly at a time when many of his buildings face
removal or inappropriate transformations.
The fact that his creative oeuvre has not yet
been fully examined highlights the necessity
and justification for addressing this topic.
Several important contributions® have been
published on his distinctive architectural ex-
pression, whereby architect lvica Mladenovic,
in the book ‘11 Prominent Architects of Yugo-
slavia’ (Mladenovic, 1989), explicitly lists Ze-
kovic among the eleven leading Yugoslav ar-
chitects, affirming his position as one of the
most significant authors of that milieu. Simi-
larly, The Lexicon of Fine Arts of Montenegro
notes that his work captured the attention of
distinguished theorists and critics, such as
Udo Kultermann, who highlighted Zekovi¢ as
an especially important architect within the
Yugoslav context in his book Zeitgendssische
Architektur in Osteuropa (Mitrovic, 2021).

The methodological framework is based on a
combination of approaches grounded in a
comparative analysis of both theoretical and
practical examples to identify the genetic
code and contextual elements embedded in
his modernist reasoning. Therefore, it is im-
portant to reconsider the concepts and meth-
ods advanced by theorists of critical regional-
ism. Rural, traditional (vernacular) architec-
ture is approached as a source of underlying
principles rather than formal models, whose
reinterpretation allows for continuity instead
of rupture. In this sense, the Mediterranean
is understood as a space that mediates be-
tween universal modernism and local identity
(Lejeune and Sabatino, 2009). Critical region-
alism represents a form of resistance to the
homogenization and uniformity of global ar-
chitecture, safeguarding regional cultural
identity while maintaining a strong connec-

1 Critical regionalism: The roots of the philosophy
of critical regionalism go back to the phenomenology
of French theoretician Paul Ricour, and its theoretical
basis was developed in the works of architect Chris-
tian Norberg-Schulz (1963), Intentions in architecture;
Genius Loci: Towards a Phenomenology of architec-
ture (1980), as well as in theorists Frampton, K. (1983).
Towards Critical Regionalism: Six Points for an Archi-
tecture of Resistance. In The Anti Aesthetic: Essays on
Postmodern Culture, and Archetypes in Architecture,
1987 by Thomas Thiis-Evensen.

2 Manevi¢, 2000; Markus, 2008: 84-88; Stiller,
2013; Radonjic, 2021.

3 BornonJune 28, 1930 in Slatina near Andrijevica
(Montenegro). He was arrested as a high school stu-
dent at the age of 18 and spent several years as a po-
litical prisoner on Goli Otok, from which he returned
with a disability and consequently spent two yearsin a
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tion to the local context (Canizaro, 2007).
Canizaro refers to this as a sense of place,
emphasizing the importance of spatial expe-
rience as well as the authenticity of materials
and construction techniques, which is clearly
evident in several of Zekovic’s works. Ranko
Radovic argues that every new space should
evoke curiosity, invite exploration, and en-
courage interaction (Radovic, 1990), thereby
rendering space dynamic and open to the un-
expected. Regionalist theorists have long
emphasized the importance of a sense of be-
longing to place, which reinforces spatial
identity (Umbach and Huppauf, 2005). In this
regard, an approach that mediates between
vernacular values and global modernist ten-
dencies emerges as key to articulating an ar-
chitectural language. This ultimately sug-
gests that modernism should not be un-
derstood as a fixed style, but rather as a
heterogeneous and open-ended framework
of responses (Umbach and Huppauf, 2005).

REVIEWING THE ARCHITECTURAL LEGACY
OF RADOSAV ZEKOVIC

To understand Zekovic’s architectural ap-
proach, it is necessary to consider his distinc-
tive biographical trajectory3, which shaped
his diverse architectural production. He en-
rolled at the Faculty of Architecture in Sara-
jevo in 1956, where Professor Juraj Neidhardt
(1901-1979), a student and later colleague of
German architect Peter Behrens (Vienna,
1930-32), quickly recognized his exceptional
talent. Under Neidhardt’s mentorship, Zeko-
vic completed his diploma project on 28 June
1960, designing the “lvangrad” Hotel (today
Hotel Berane), constructed two years later on
the banks of the Lim River, which serves as a
central case study for this research.

At the age of thirty, he declined the opportu-
nity to pursue an academic career and re-
turned to his hometown to establish the Ur-
ban Planning Institute of lvangrad. The late

hospital in Rovinj. After that, he enrolled in the pro-
gram study Yugoslav literature at the Faculty of Philo-
logy in Belgrade, and published a couple of significant
literary works, Tales from Bare Island (1998); Devil’s
Time (2000); Silent Hell (2008).

4 Bozidar Mili¢, one of the authors of the book: “Ar-
chitecture of the 20" Century”, states: “In the 1960s
and early 1970s, generations of Montenegrin archi-
tects graduated from Yugoslav universities (Belgrade,
Zagreb, Ljubljana, and Sarajevo) who took a leading
role in the urbanism and architecture of Montenegro.
Its most important representatives are: Bajo Mirkovic,
Ksenija Radovi¢, Nada Radovic, Andelija Pavicevic,
Dordije Minjevi¢, Milorad Vukotic¢, Vukota Vukotic,
Jovan Milosevic, Bozidar Milic, Ilija Scepanovic, Slobo-
dan Vukajlovic, Svetlana-Kana Radevic, Milan Popovic,
Pavle Popovic, Mileta Bojovic, Batric Mijovic, Milorad
Petijevic, Vasilije Knezevic, Vladimir Plamenac, Rado-
sav Zekovic, Nikola Drakic, Predrag Dmitrovic.”
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1950s and early 1960s marked a formative
period of Montenegrin architecture, as many
architects returned to Montenegro and later
came to define its architectural identity“. Dur-
ing his tenure at the Urban Planning Institute
(1960-1968), Zekovic designed and built nu-
merous projects, representing Montenegro in
the international project “South Adriatic.” In
1968, he relocated to Belgrade and founded
an architectural office within the foreign
trade company Industrija Import Titograd,
which later evolved into the design bureau
Beoplan. From 1990 until his retirement in
1997, he worked at Kablar Engineering, con-
tributing to a series of projects in Russia and
Ukraine (Radonjic, 2021).

This research focuses primarily on Zekovic’s
architectural oeuvre realized in Montenegro,
which encompasses some of the most valu-
able works of Montenegrin architectural heri-
tage. His dispersed architectural production
is dominated by tourist facilities particularly
in northern Montenegro, which, through their
form and siting, have become identity mark-
ers of their respective urban contexts. Among
his most notable works are: the “lvangrad”
Hotel (diploma project, completed 1962);
Motel Jelovica, near Berane (1963); Hotel
Sandzak, Phase | in Bijelo Polje (1967) and
Phase I, co-authored with Z. Petrovi¢ and A.
Radojevi¢ (1972); Hotel Rozaje in Rozaje
(1971); Hotel Bjelasica in Kolasin (1979); Mo-
tel Petnjica, co-authored with Ervin Zekovic¢
(1986); and Motel Lokve in Berane (1980-
1986).

His impressive oeuvre also extends to com-
mercial and public buildings. Notably, Busi-
ness Complex with Bank in Ivangrad (Fig.
1.a.), co-authored with Zlatko Ugljen and J.
Finci (designed in 1966, completed in 1979),
demonstrating the dynamic and collaborative
character of the Yugoslav architectural scene.
In addition, he designed the Terminal Build-
ing of Berane Airport (1963) in Ivangrad (to-
day Berane). Zekovic¢’s remarkable versatility
across architectural typologies is evidenced
by his authorship of numerous mixed-use
residential and commercial buildings, as well

FIGURE 1 A. BANK IN IVANGRAD, 1966-1979;
B. RESIDENTIAL AND COMMERCIAL BUILDING
IN BiJELO POLJE
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FIGURE 2 A. COMPETITION, 2"° PRIZE,

“JuG” Bus STATION, BELGRADE, MODEL 1977;

B.C. COMPETITION ENTRY FOR THE PROKOP RAILWAY
STATION IN BELGRADE, 3% PRIZE

as residential complexes throughout Yugo-
slavia. Notable examples include the residen-
tial complex opposite the bank in Ivangrad
(1966) and a distinctive mixed-use residential
building in Bijelo Polje (Fig. 1.b.), co-authored
with Ervin Zekovic (1982-1988).

Zekovic¢’s active engagement in northern
Montenegro also led to the construction of
the Veletrgovina commercial building in
Kolasin (1983). Among his administrative
projects, the headquarters of the Central
Committee of the League of Communists of
Montenegro (CKSKCG)5, for which he ob-
tained the Republic “Borba” Award for Archi-
tecture in 1979 (Kolacio, 1980b). Although
this building is not the subject of this re-
search, as it does not belong to critical re-
gionalism, it is important to highlight its sig-
nificance as the crown of Zekovi¢’s oeuvre.
This project demonstrates that the architect
had a profound understanding of the princi-
ples of modern architecture that dominated
Yugoslav cities at the time, particularly in the
representative building of Central Committee
of the League of Communists of Yugoslavia
(CK SKJ Novi Beograd, 1964), CK SKH Zagreb
(1963-68), CK SK Skoplje (1968-1970). In this
building, Zekovic showcased his mastery of
the language of functional and spatially ex-
pressive modernism, clearly connecting his
work to the broader context of Yugoslav mod-
ernism between the two world wars, while
also confirming his ability to apply contem-
porary architectural principles in an ambi-
tious significant state building. The distin-
guished Croatian architect Zdenko Kolacio
reviewed this building in the journal Arhitek-
tura, offering a critical assessment of its ar-
chitectural expression (Kolacio, 1980a). Ar-
chitectural theorist Adolf Stiller further evalu-
ated the building as an exceptional work of
modern architecture, not only within the Yu-
goslav context but on the European scale®.

He also produced multiple competition en-
tries that received international recognition,
including the Belgrade Bus Station project,
awarded Third Prize (co-authored with Alek-
sandar Dokic, 1977), as well as the design
proposal for the Prokop Railway Station in

Belgrade (Fig. 2). These projects reveal a con-
tinuity in addressing formal and spatial chal-
lenges, exemplified by Zekovic¢’s strategies
of volumetric hierarchy and spatial organi-
zation, particularly evident in the CKSKCG
building in Titograd (Fig. 3).

Zekovic’s oeuvre, in addition to receiving the
Borba Award, earned him numerous pro-
fessional and state recognitions’. A special
acknowledgment of his architectural con-
tribution lies in the exhibitions where his
projects were presented to an international
audience: Vienna (2013), MoMA New York
(2018), and the 14" Venice Architecture Bien-
nale. He passed away in Belgrade on 28 June
2010, after fifty years devoted to architectur-
al practice.

The following section provides a tabular
overview of all available architectural works
of architect Zekovic, including both realized
and unrealized projects, as well as those in
which he participated as a coauthor. Howev-
er, in the subsequent discussion, only those
works that feature elements of critical region-
alism shall be analyzed, as they represent a
significant and key contribution of Zekovic to
Montenegrin architecture, which is also the
subject of this paper.

THE INFLUENCE OF THE SARAJEVO SCHOOL
OF ARCHITECTURE AND JURA) NEIDHARDT
ON THE MODERNIST OEUVRE

OF RADOSAV ZEKOVIC

As previously noted, upon returning to lvan-
grad from Sarajevo, Zekovi¢ was presented
with the opportunity to construct the city’s
central hotel. A series of circumstances led to

5 As a very young architect, at the Yugoslav archi-
tectural competition, Zekovi¢ won the prestigious first
prize, which was followed by the realization in 1975 —
1979. The jury, consisting of architects Pavle Popovic,
Novak Jovovic, Spir Milevic and editor Slavko Vuka-
sinovic, particularly emphasizes the project due to its
clear functional approach, consistent design, rational
use of materials, respect for the quality of the location
and adaptation to contemporary needs, Borba (Kola-
cio, 1980a).
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the realization of his diploma project, with
certain modifications, in 1962. The building
was among the first in that region of Monte-
negro to display marked modernist features,
amid an urban fabric long defined by Otto-
man and traditional Montenegrin vernacular
influences. Zekovic’s inaugural architectural
gesture thus embodied a radical modernist
approach: a pure cubic volume positioned
along the riverbank of the Lim (Fig. 4.a.b.). He
aligned the building with the linearity of the
riverbank, accentuating it through a deep
ground-floor canopy, evocative of prominent
architectural references of the period. This
gesture visually separates the hotel room
block above, establishing a strong and domi-
nant base within the urban landscape.

In the context of openness to the functional-
ist tendencies of the time, the deep eaves of
the restaurant terrace of the Hotel Berane, its
rational function and strong facade grid, sug-
gest possible analogies with the works of the
modernists whose postulates were adopted
by his teacher Neidhardt, as well as with cer-
tain examples of modern Dutch architecture,
especially in the treatment of horizontality
and pronounced structural articulation. This
can be seen through the rational organiza-
tion of the functional program, which will also

6 The building of the CKSKCG (2013) was exhibited
at the exhibition titled Montenegro: Kontrast Land-
schaft, Architecture of Montenegro in Vienna, and
Adolf Stiller was the curator of the exhibition.

7 Ivangrad “July 21” Award (1966); Rozaje SO “Sep-
tember 30” award (1972); Award of SO Kolasin “De-
cember 29” (1979); Large plague of the Association of
Fighters of Yugoslavia (SUBNOR) “for monuments and
memorials”... He was also a prominent member of the
Association of Serbian Architects (ASA).

be represented in all subsequent projects, as
typical for modernist functionalism. Zekovic
can be analyzed as part of the wider System
of Yugoslav tourist architecture, whereby his
solutions confirm or partially interpret given
typological and spatial patterns, which can
be seen in the theoretical analyzes of Bao Zhi
Fang (Zhi Fang, 1983). All his hotels have a
clear functional organization, plan of rooms,
public spaces, while the facade, roofs and
materials reflect vernacular elements and lo-
cal values. Zekovic’s modernist approach in
the diploma project likely rooted in the direct
influence of his mentor Juraj Neidhardt, wide-
ly recognized as the ideological successor of
Le Corbusier in the Balkans. Le Corbusier in
the preface of the book ‘Architecture of Bos-
nia and the way of modernity’ criticized folk-
lore and imitative approaches and empha-
sized the importance of the design method:
‘The method of continuity of spirit, continuity
of evolution, including the revolution that
marks that path’ (Gabrijan and Neidhardt,
1957: 7). In the framework of the overview
of Bosnian architecture of the 20" century,
Naidhardt is considered a key figure in con-
necting modernism with regional tradition
(Manevic et al., 1986). However, Neidhardt’s
critical interpretation of modernism did not
accept the universal modernist language lit-
erally; but rather, he adapted it to the local
context, climate, and cultural patterns, dem-
onstrating sensitivity toward local tradition
and material authenticity (Novakovic, 2024).
Neidhardt employed regional natural and cul-
tural characteristics, such as topography,
landscape, ambience, instead of applying a
uniform modernist formula (Zatri¢, 2024).
Parallels in the treatment of form, particularly

FIGURE 3 A. BUILDING OF THE CENTRAL COMMITTEE
OF THE LEAGUE OF COMMUNISTS OF THE SOCIALIST
REPUBLIC OF MONTENEGRO, TITOGRAD,
REALIZATION; B. DRAWING, SITE PLAN; C. MODEL;

D. MODEL OF THE COMPETITION ENTRY; E. SECTION;
F. FACADE VIEWS
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TABLE | OVERVIEW OF ALL RADOSAV ZEKOVIC’S AVAILABLE PROJECTS
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Architectural project Location Year of realization Status
Hotel “Ivangrad” (diploma project) Berane (formerly lvangrad), 1962 Modified
Montenegro In use
Motel Jelovica Near Berane, Montenegro 1963 Not in use
Terminal Building of Berane Airport Berane, Montenegro 1963 Devastated
Not in use
Hotel Sandzak, Phase | co-authored Bijelo Polje, Montenegro 1967 Modified
with Z. Petrovic¢ and A. Radojevic Not in use
Commercial/restaurant use only
Residential buildings settlement Bele Vode Belgrade, Serbia 1970 Inuse
(co-authorship with Dobrivoje Miljevic, project
organization Industrija import Inzenjering)
Hotel Rozaje Rozaje, Montenegro 1971 Modified
Not in use
Hotel Sandzak, Phase I, co-authored Bijelo Polje, Montenegro 1972 Modified
with Z. Petrovic¢ and A. Radojevic Not in use
Commercial/restaurant use only
The Otoka Hotel project, Durmitor, Zabljak, Montenegro 1972 Unrealized project
(co-authored with Vesna Vuica) Unrealized project
Prokop Railway Station in Belgrade Belgrade, Serbia 1975 Competition entry — Third Prize
(Co-authors with unknown team, according Competition entries Unrealized project
to the information from Ervin Zekovic) Awarded Third Prize
Unrealized project
Bus Station “Jug” Belgrade Belgrade, Serbia 1977 Competition entry — Third Prize

(co-authored with Aleksandar Dokic
and collaborators)

Competition entries
Awarded Third Prize
Unrealized

Unrealized project

Central Committee of the League of Communists
of Montenegro (CKSKCG)

Republic “Borba” Award for Architecture
(Kolacio, 1980b)

Podgorica, Capital of Montenegro | 1979

Functional transformation

*Currently undergoing adaptation and conversion
into a facility for the Special State Prosecutor Building
(procurement/tendering process ongoing).

Hotel Bjelasica Kolasin, Montenegro 1979 Modified

In function
Business Complex with Bank Berane (former lvangrad), 1979 In function
co-authored with Zlatko Ugljen and J. Finci Montenegro
Reconstruction of the prewar hotel Komovi Andrijevica, Montenegro 1982 In function
Commercial building “Veletrgovina” Kolasin, Montenegro 1983 In function
Mixed-use residential building, Bijelo Polje, Montenegro 1982-1988 In function
co-authored with Ervin Zekovic¢
Motel Petnjica, co-authored with Ervin Zekovic Petnjica, Montenegro 1986 Not in function

the pronounced separation between the
ground floor and the upper volumes, can be
observed in Neidhardt’s Faculty of Philoso-
phy building in Sarajevo (Fig. 4.c.), while the
specificity of this influence is further evi-
denced in his reinterpretation of the Bosnian
house (Fig. 4.d.).

A similar architectural method can be identi-
fied in Neidhardt’s Hotel Metalurg in Zenica
(1967) (Fig. 4.e.), particularly in its pro-
nounced linear podium from which accom-
modation units rise, articulated through re-
petitive windows and balconies, parallels
that resonate with Zekovic¢’s approach in Ho-
tel Berane. These correspondences indicate
shared modernist design principles charac-
teristic of the period. The significance of the
Hotel Berane project lies primarily in its intro-
duction of architectural modernism to north-
ern Montenegro, a context in which such a

language had not previously existed. Al-
though early in his career Zekovi¢ strongly
displayed modernist influences shaped dur-
ing his studies in Sarajevo, his subsequent
architectural responses in northern Montene-
gro increasingly incorporated elements of
critical regionalism, grounded in contextual
sensitivity. Zekovic neither applied modern-
ist principles uncritically nor romanticized
tradition; rather, he remained attentive to the
overwhelming natural context of the northern
region, which profoundly influenced his spa-
tial perception and architectural expression.
This approach is further exemplified in his
award-winning design for the republican
competition organized by the Association of
Architects of Montenegro for the CKSKCG
building in Titograd (Fig. 3). While the build-
ing appears to be a quintessential modernist
and structuralist work, the conceptual sketch
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behind the design reveals an unexpected
source of inspiration: the stylized form of the
Montenegrin  ‘packhorse’ (org. tovarno
kljuse), symbolizing the burden of the nation.
As Zekovic explains, “Buildings of this type
are rarely designed, and for that reason |
tried to emphasize national and folkloric ele-
ments as much as possible through stylized
archaic forms and the use of simple materi-
als, without pretense, pomp, or luxury” (Jovi-
cevic, 2017: 72).

In the Yugoslav context, critical regionalism
was not formally defined as a theory, but in
the same period it was created by many ar-
chitects, such as Bogdan Bogdanovi¢ and
Ranko Radovic, and their projects were later
interpreted through the concept articulated
by Frempton (1983). In this sense, Zekovic’s
oeuvre can be understood as part of a broad-
er generational effort to critically reassess
and reinterpret the universal language of
modernism through the specific conditions of
the local context.

CRITICAL REGIONALISM
AND THE USE OF METAPHOR
AS A RESPONSE TO CONTEXT

To better understand Zekovic’s architecture,
it is necessary to give a brief overview of the
socio-spatial context in the cities where he
built, but also to analyze the key methods of
critical regionalism, which Zekovi¢ knew and
applied.

Tourism development in the SFR) was a fun-
damental factor shaping architecture and ur-
banism, where tourist facilities became not
only functional accommodation capacities
but also strong visual and symbolic markers
of urban identity, particularly during periods
of intensified tourism policies and planning
after World War Il (Antesevi¢, 2022). Ante-
sevic emphasizes that the intensive construc-
tion of such facilities was linked to ambitions
for socio-economic development through
tourism. This is clearly reflected in the North-
ern Montenegrin context, whereby in the de-
cades after the 1950s, dominant hotel facili-
ties emerged as instrument of local develop-
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ment and regional strategies. The following
presents examples of such tourist facilities,
designed by Zekovic, which shaped a new ur-
ban identity. Also, the cities of the northern
region are characterized by slow urban devel-
opment, and a young urban society, which
was just transitioning from the village to the
city, so the construction of tourist facilities
was an important instrument of social trans-
formation and improvement of the living
standard of the population, but also a symbol
of modernization and emancipation. It can
be said that in such a context, Zekovi¢’s ar-
chitectural expression represented an inter-
mediary method between tradition and mo-
dernity, but also as a form of social and cul-
tural processes (Canizaro, 2007). Radovic
believes that the use of local materials and
forms evokes a sense of belonging and con-
tinuity (Radovi¢, 1990), and that such ar-
chitecture can become a carrier of meaning
and memory of the community (Umbach and
Huppauf, 2005).

Following the completion Hotel Berane, he
demonstrated a more mature approach, less
rigidly modernist and more deeply contextu-
al. An analysis of his most notable projects,
discussed in the following sections, reveals
that he did not employ predefined design
mechanisms or typological formulas, which
explains the remarkable diversity of his archi-
tectural oeuvre, encompassing various forms
and expressions. A key determinant of this
diversity was the influence of nature, which
played a decisive role in shaping his architec-
tural language (Mitrovic, 2021). His architec-
ture does not seek reference in pre-existing
models; rather, it emerges from a nuanced
reading of local and natural contexts, whose
programmatic requirements he masterfully
composes into expressive architectural forms.
Thus, his oeuvre, highly varied and never re-
petitive, represents a synthesis of place and
the architect’s ability to render it in spatially
distinct manifestations. This explains why his
hotel architecture in northern Montenegro is
defined by strong and dynamic forms. Al-
though he consciously introduced recogniz-
able traditional motifs, he simultaneously
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FIGURE 4 A.B. HOTEL IVANGRAD, REALIZED DIPLOMA
PROJECT; C. FACULTY OF PHILOSOPHY, SARAJEVO
(1959); D. Ski HOUSE ON TREBEVIC;

E. HOTEL METALURG, ZENICA (1967).
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FIGURE 5

A. THE PLOTTER’S HOUSE IN THE VILLAGE
OF DRAGOSAVA NEAR BERANE;

B. DUBIROG IN BIHOR;

C. HOTEL, LOKVE: MODEL;

D. HOTEL LOKVE: BUILT FORM;

E. HOTEL LOKVE: TYPICAL FLOOR PLAN
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purified his structures of vernacular literal-
ism. This interpretative approach to critical
regionalist architecture, where tradition is
interpreted rather than imitated, functions as
a mediating method that preserves cultural
identity through contemporary architectural
expression. It may be considered Zekovic’s
most significant contribution to the Monte-
negrin architectural scene. Drawing upon
the theories of Frampton (1983) and Schulz
(1963, 1980), regionalism may serve as a
framework for understanding Zekovic’s archi-
tecture: it does not emerge from literal tra-
ditional elements, but from the way such
generalized characteristics are interpreted,
organized, and expressed. In this sense, re-
gionalism becomes a formal strategy through
which elements are interconnected, a simul-
taneously local and contemporary approach
capable of generating high-quality context-
driven architecture.

Zekovic consistently avoided nostalgic and
uncritical approaches, aligning him with au-
thors of ‘mediatory regionalism’ such as his
colleague Zlatko Ugljen, also a student of Ju-
raj Neidhardt. Ugljen’s work embodies ‘a pro-
found engagement with the intersection of
regional identity and universal architectural
values’, synthesizing traditional principles
with modernist expression through a contin-
uous interplay of spatial and cultural mean-
ings (Bradi¢, 2025). He cultivated a re-
strained, resistant form of modernism, a
quality also found in Zekovic¢’s work, where
stylized archaic forms reinterpret the robust
morphology of the Dinaric landscape.

The hotel typology provided Zekovi¢ with a
flexible framework for experimentation with
form and materialization, resulting in sculp-
turally expressive works that deeply shaped
the visual identity of the cities in which they
were constructed. This approach is particu-
larly evident in the Motel Lokve (1980-1986),
conceived as a reminiscence of the tradition-
al dubirog-savardak (Fig. 5.a.b.), marking a
phase in which the architect began transpos-
ing traditional spatial schemes and forms
into a contemporary architectural language
(Fig. 5.c-e.).
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Critical regionalism, however, does not refer
solely to local architectural tradition grounded
in the interpretation of archetypes positioned
in opposition to modernism. Rather, it mani-
fests in architecture that seeks to counter uni-
versality and the absence of meaning by em-
ploying elements and influences of the sur-
rounding environment, thereby reinforcing a
sense of belonging and cultural significance.

Other examples of Radosav Zekovic’s hotel ar-
chitecture incorporate elements that are firmly
rooted in the local context, clearly illustrating
the principles of critical regionalism. The Oto-
ka Hotel project on Durmitor (1972), which
was never realized (co-authored with Vesna
Vuica), represents a significant exploration of
mountain, vernacular, and original architec-
tural forms (transposition of the Durmitor
mountain ridge), featuring a highly refined
gallery-type functional scheme (Fig. 6.a.b.).

This approach, in which the roof assumes a
fundamental compositional role, is also evi-
dent in the design of the Petnjica Motel
(1986), a collaboration between Radosav
Zekovic and Ervin Zekovic. In this project, the
architects drew upon dominant elements of
the Petnjica landscape and the traditional
houses of the Bihor region. These influences
are expressed through the adoption of a mas-
sive, hipped roof, effectively transposing the
archetype of the local vernacular house into a
larger-scale architectural articulation.

Conversely, the “Bjelasica” Hotel in Kolasin
(1979) appears as a conceptual extension of
the Otoka project, the outcome of the collab-
orative team of Radosav Zekovi¢ and Dorde
Mitrovic. The dynamically modeled form of Ho-
tel Bjelasica shaped in response to the Bjelas-
ica mountain range (Fig. 7.b.) and the promi-
nent peaks of the Kolasin landscape, exhibits
a pyramidal reduction towards an imagined
ridgeline (Fig. 7.b.). It is noteworthy that
Zekovic’s design constituted a reconstruction
of the former Bjelasica Hotel (Fig. 7.a.).

This contextual response is again guided by
the mountain environment, while the archi-
tect surprises with specific details within the
composition, such as the honeycomb geom-
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etry of the window openings (Fig. 8.a-f.). His
affinity for natural forms occasionally renders
his architecture nearly organic. The triangu-
lar form embodies the principles of critical
regionalism, invoking the local landscape,
climate, and traditional vernacular construc-
tion of the region. The design presents a fu-
turistic interpretation of the traditional wood-
en hut or ski lodge, enriched with visionary
elements of modern architecture.

A similar approach is evident in Zekovic’s de-
sign for the Rozaje Hotel, positioned to de-
fine the urban street front and mediate be-
tween the main pedestrian zone and the
town square. In this composition, two strong
pyramidal volumes are positioned in linear
succession, with shifting roof planes that de-
pict the dominant mountainous landscape
surrounding Rozaje more convincingly and
metaphorically (Fig. 9.a-d.). This procedure
ensures harmony and spatial unity, and the
physiognomy of small, picturesque agglom-
erations such as Rozaje can be preserved
(Petrovic, 1967). The design also demon-
strates a deliberate reinterpretation of the
“group form” principle, characteristic of the
traditional city center (carsija), by reworking
the typology of the traditional house into a
new contemporary architectural expression.

Particular attention is warranted by the Hotel
Sandzak in Bijelo Polje (Fig. 10.a-f.), where
Zekovic, in collaboration with Zoran Petrovic
and Aleksandar Radojevic, creates a domi-
nant architectural and visual landmark of the
town through specific geometry, volumetry,
and height. Like the Hotel Berane, the San-
dzak Hotel (today known as Hotel Bijela
Rada), consists of two clearly articulated
parts: a base housing commercial and ser-
vice functions, and a tower accommodating
guest rooms. The lower volume forming the
pedestal of the vertical belongs to a distinctly
modernist architectural language, featuring a
large terrace with colonnades and a canopy,
reminiscent of the solution at Hotel Berane.
The verticality of Hotel Sandzak does not
conceal its aspiration to become the town’s
leading height and visual reference point; on

the contrary, it asserts itself prominently with
its rotated facade facing the town square, en-
gaging directly with Slobode Street and the
wider urban fabric. Such architectural deci-
sions confirm Zekovic¢’s awareness of the ar-
chitect’s evolving role in response to contem-
porary urban challenges, as he himself artic-
ulated in reflections on design and urbanism
(Mladenovic, 1982: 105). Alihodzic Jasarovic
(2021: 148) further emphasizes in her doc-
toral dissertation that Zekovic¢’s buildings
functioned as recognizable spatial land-
marks, generating a clear visual identity, em-
bodying modernity, and serving as symbols
of development, thereby elevating the urban
character of former small settlements into
the status of cities.

Zekovic’s architectural philosophy, often ex-
pressed through dramatic roof geometries
contrasted with simplified base volumes,
may be traced to the visual character of his-
torical towns, whereby the dominant compo-
sition was shaped by the roofs of residential
houses. Through the abstraction of such im-
agery and the creation of a new composition,
again employing the principle of “group
form”, a result emerges that can be clearly
observed in the upper levels and roof capes
of Hotel Sandzak. A deeper compositional
analysis reveals elements of traditional archi-
tecture, such as doksat (bay window), trans-
posed into an idealized linearity that appears
in nearly all his projects.

In the summary of conclusions, and in accor-
dance with the previously mentioned meth-
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FIGURE 6 A. TRADITIONAL DURMITOR HOUSE;

B. OTOKA HOTEL, 1972: PLAN AND ELEVATION;
C. OTOKA HOTEL DRAWING; D. HOUSE TYPES

IN RZANICA: AN OLD LOG HOUSE COVERED

WITH STRAW AND A NEWER STONE HOUSE

WITH SHINGLE ROOF (SOURCE: LUTOVAC, 1957);
E. PETNJICA MOTEL, 1986

FIGURE 7 A. ORIGINAL BJELASICA HOTEL PRIOR TO
ZEKOVIC'S INTERVENTION; B. TRADITIONAL HOUSE
IN THE BJELASICA HIGHLAND SETTLEMENT
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FIGURE 8 A. B. C. MODELS OF HOTEL BJELASICA;
D. TYPICAL FLOOR PLAN; E. BUILT FORM;
F. CHARACTERISTIC SECTION

FIGURE 9 A. HOTEL RoZAJE (MLADENOVIC, 1989);

B. PERSPECTIVE; C.1. PLAN OF THE GROUND FLOOR;

C.2. PLAN OF THE 2"° FLOOR; D. SECTION
AND ELEVATION (PETROVIC, 1967)

ods of critical regionalism, we can conclude
that Zekovic applied and combined the fol-
lowing principles of critical regionalism:

a) Dialogue: mediation between universal
modernism and local / tradition — we can
name this principle regionally sensitive func-
tionalism. This method is read in the form of
clear, functional plans and rational construc-
tions, whose form becomes sensitive to the
local context and genius loci. It can also be
read in the realization of social and cultural
continuity. (Hotel Berane, Bank Berane, Buil-
ding of the Central Committee of the Union of
Communists of the SR of Montenegro);

b) Sense of place: interpretation of the ver-
nacular tradition — listening to the topographi-
cal and climatic context, especially in the cities
of the northern region. Adoption of local con-
structive methods and stylistic characteristics.
Dynamic shaping of volumes and spatial orga-
nization in accordance with the local landscape
(Hotel Lokve, Hotel Bjelasica, Hotel Rozaje,
Motel Petnjica, Hotel Durmitor, Residential
and commercial building in Bijelo Polje);

©) Materiality — emphasizing local architec-
tural culture and techniques, as well as the
use and interpretation of local materials (Ho-
tel Lokve).
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Despite their unquestionable value, many of
his buildings are nowadays faced with threats
of demolition, inappropriate alterations, and
neglect (Table I). Dealing with the analysis of
the architecture of tourist facilities of the 20"
century, as well as issues related to their
renovation, valorization and integration into
the contemporary social context, Antesevic
(2023: 132-145) states that this architecture
should not be viewed as an artifact of the
past, but as a resource that requires thought-
ful protection, creative adaptation and sus-
tainable use in the present. In this sense,
Zekovic’s work is recognized as a significant
part of the local identity and cultural heri-
tage, i.e. as such, it deserves a strategic ap-
proach to protection that will enable its sus-
tainable function.

CONCLUSION

In summary, the architectural oeuvre of Ra-
dosav Zekovic represents a conceptual real-
ization of the principles of critical regional-
ism, drawing upon theoretical and peda-
gogical influences as well as a profound
connection to place. His work demonstrates
that critical regionalism can serve as a means

of preserving continuity and identity, articu-
lated through the specificities of local con-
text. Many of his projects, now key urban
landmarks, illustrate a thoughtful application
of regionalist principles, establishing an ar-
chitectural language that is both innovative
and deeply rooted. This mode of regionalism
provides an extraordinary contribution to
mediating and shaping contemporary identi-
ty, grounded in an architecture that already
possesses tradition and confidence in the
reinterpretation of vernacular elements. Ze-
kovic’s practice shows that the preservation
of identity is not an obstacle to modernism,
but rather an essential tool for maintaining
cultural continuity. His work succeeds in
skillfully transposing established architec-
tural patterns, whereby the broader land-
scape becomes a leading element in new
compositions. Globalization trends directly
affect urban continuity and identity and con-
sidering that Zekovic was among the last re-
gionalist architects working in Montenegro,
it is crucial to emphasize the need to pre-
serve his architectural oeuvre as an impor-
tant component of the anthology of Monte-
negrin architecture.

FIGURE 10 HOTEL SANDZAK: A. DRAWING BY
ALEKSANDAR RADOJEVIC; B. TYPICAL FLOOR PLANS;
C. FACADE; D.E.F. BUILT FORM
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ABSTRACT

The paper explores the residential architecture of the port-industrial
town of Ploce in the period from 1945 to 1971, affirming the town as
a unique example of planned modernist realization on the eastern
Adriatic. Ploce is a unique town that developed on the Dalmatian
karst in a deep natural harbour at the mouth of the Neretva River, in
which a modern port-industrial town was built for the needs of the
magnificent harbour, combining the principles of modern architecture

with elements of tradition, and urbanism that affirms views of the har-
bour, pedestrian connections, and autochthone horticulture. By
employing various methods — historiographical and morphological
analysis of residential architecture, as well as the study of unpub-
lished archival materials — the paper valorises the contribution of
local architecture within the broader context of Croatian postwar
Modernism.
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INTRODUCTION

Since its founding and first presentation
in the professional journal Arhitektura (***
1955), the modern architecture of the port-
industrial town of Ploce has largely remained
unexplored and unknown to scholars, profes-
sionals, and the general public. Inspired by
the quality of architecture from seven de-
cades of neglected and unexamined modern
heritage, this work aims to investigate the
residential architecture of Ploce (1945-1971).

This research therefore seeks to identify the
locations of residential buildings in Ploce, the
architects, architectural offices and construc-
tion companies responsible, and to analyse
the typology, design, and specific architectu-
ral approaches of the residential architectu-
re. A database like this would allow quicker
comparison of Croatia’s residential archi-
tecture from that period and support develo-
ping guidelines and criteria for recovery and
resilience of the housing stock. To under-
stand residential architecture from different
periods, it is necessary to know the socioeco-
nomic and political-legal conditions under
which it was planned and realized. A valuable
attempt to create a database of residential
architecture in Croatia and its typology from
the modern period is a project of the Depar-
tment of Housing, Faculty of Architecture,
University of Zagreb, which began in 2022.
This project collects and records high-quality
examples of Croatian residential architecture
since 1945 (Josic, Korlaet and Virag, DASA),
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however, it only includes one example from
Ploce. (Fig. 1)

In the larger cities along the Croatian Adria-
tic, modern residential and industrial archi-
tecture has been researched, contributing to
the recognition and affirmation of their mo-
dern architectural heritage and urban iden-
tity. In that regard, it is the research on the
modern architecture of Rijeka (Valusek, 1996;
Palini¢ and Bjelanovic, 2021), Zadar (Arbuti-
na, 2001; Mlikota, 2021), Split and Dalmatia
(Keckemet, 1976; Tusek, 2018), Dubrovnik
(Bace, 2023) that stands out. Among the stu-
dies of modern architecture in smaller towns,
Omis (Barisic Marenic and Perkovic¢ Jovic,
2023) and Duga Resa (Bilic and Barisi¢ Mare-
nic, 2021) stand out.

Modern architecture is explored through the
work of individual architects. The architectu-
ral contributions of key figures in modern ar-
chitecture such as Lovro Perkovic (Keckemet,
1979; Uskokovic, 2015), Ivan Viti¢c (Grimmer
and Kisi¢, 2005/2006), Nikola Dobrovic (lva-
nisin, 2000; Ivanisin, 2015), lvo Bartoli¢ (Bo-
bovec, Korlaet and Virag, 2015) and others,
also demonstrate their engagement in resi-
dential architecture projects.

OBJECTIVE AND METHODOLOGY

The objective of this paper is to provide a
comprehensive insight into the development
of residential architecture in Ploce between
1945 and 1971 through a reconstruction of
the historical planning process and a critical
analysis of the architectural quality of the re-
alized projects. The study seeks to investiga-
te how specific socio-political conditions and
the role of Ploce as a ‘new town’ influenced
the formation of a high standard of living that
successfully integrates modernist idea with
human needs and the local context.

The town Ploce, has recently been the su-
bject of research on urban development
(Kranjcevic, Barisic Marenic and Jelcic, 2024)
and public architecture (Barisi¢c Marenic,
Kranjcevic and Jelcic, 2025). The aim of this
paper is therefore to explore the largely
unexamined residential architecture of Ploce
from 1945 to 1971, to identify the works of
both prominent and lesser-known modern ar-
chitects from Croatia and the surrounding
region, to specify addresses and dates, and
to analyse architectural achievements and
contextualise them within the framework of
Croatian modern architecture.

1 Duringthe socialist era (in Croatia and Yugoslavia),
legal regulations on planning and construction of settle-
ments and construction land were divided into two ba-
sic time periods. The first period refers to 1946-1971,
and the second to 1972-1987 (Krstic¢ and Pajovic, 1987).
2 Modernist residential architecture could be inter-
preted through two distinct lenses: as a derivative imi-
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The research employs a multidisciplinary
approach, combining the historiographical
method — through the analysis of archival re-
cords — with a spatial morphological analysis
of residential blocks (contour lines, sea
views, and pedestrian accessibility). Empha-
sis is placed on field surveys and architectu-
ral valorisation; the paper evaluates the ae-
sthetic and functional qualities of Late Mo-
dernism in Ploce, identifying elements of
synthesis between international style and
local building traditions. In doing so, it deter-
mines the degree of preservation of original
concepts and the relationship between the
planned structure and the existing landsca-
pe. Using a comparative method, the study
positions the residential development of Plo-
¢e within the broader context of ex-Yugoslav
and European postwar Modernism (WWII)?,
highlighting parallels and deviations relative
to contemporary urban planning practices.

Research into the residential architecture of
Ploce is primarily based on the examination
of difficult-to-access and scarce archival ma-
terial of the Town of Ploce Archives, Croatian
State Archives Zagreb, State Archives Du-
brovnik, Metkovic Branch, Croatian Railway
Museum, as well as limited biographical data
from the biographies of individual architects
(such as Vuko Bombardelli and Lovro Perko-
vic¢, for whom either information on construc-
tions in Ploce is missing or it is unclear which
buildings they designed), and on professio-
nal articles and several published books
about Ploce or the port intended for the gene-
ral public (Kovacevic, 1996; Kovacevic, 2003;
Smoljan, 1996). The research into the modern
residential architecture of Ploce was conduc-
ted through fieldwork in Ploce, photo-
graphing the current state, interviewing resi-
dents, and searching various online sources
to obtain a more complete picture. The re-
sults of this research can help establish gu-
idelines and criteria for its sustainable use,
renovation, and resistance.

A limitation of the research is the limited pro-
ject documentation, which does not cover all
buildings, and often the preserved inventory
units lack complete documentation. The
documentation is difficult to read and repro-
duce due to very faded, old copies. Further-
more, the Ploce Folk Collection [Zavi¢ajna
zbirka] is closed for renovation and its con-
tents are unknown.

tation of Western architectural models, or as a mani-
festation of ‘socialist modernity,” a concept champi-
oned by theorists Stephen Kotkin and Victor Buchli.
Socialist residential architecture was predicated upon
social ownership and the intentional construction of a
new society, a ‘new man,’ and a reconfigured spatial
paradigm (Kotkin,1995; Buchli, 1999).
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INTRODUCTORY OVERVIEW OF HOUSING
CONDITIONS IN CROATIA FROM 1945 TO
1971 AND LITERATURE REVIEW

After WW I, the initial reconstruction of Croa-
tia, a war-torn country, focused on industriali-
sation and electrification. The intensive pro-
cesses of industrialisation and urbanisation
had a significant impact on the construction
sector, especially in cities where industry was
concentrated, as it was necessary to provide
housing for employees. The first Five-Year
Plan Act of the People’s Republic of Croatia
from 1947 (Zakon o petogodisnjem planu ra-
zvitka, 1947) addressed the construction in-
dustry and housing. Article 14 stated that it
was necessary to “build 2,350,000 m, of resi-
dential buildings” in cities and villages and to
ensure “over five years a total amount of 4
billion 980 million dinars”. It was also nece-
ssary to begin and develop mass industrial
production of prefabricated residential hou-
ses with standardised parts at the fastest
pace (Five-Year Plan Act, 1947: 234). Resol-
ving the housing issue and its architecture
became an important socio-political, legal,
economic, cultural, and consequently urban-
architectural and technical-technological
challenge. To build enough apartments, it
was necessary to secure sources of financing,
implement new legal regulations and standar-
ds, roll out a design range, and operationalise
construction through the application of mo-
dern technology and the education sector.
“The right to an apartment” was a principle of
social care for workers that was closely linked
to housing construction and architecture, as
well as to economy and law (***1954).

Architecture and construction sector faced va-
rious challenges in housing construction,
such as functional apartments (floor plans),
design, construction speed and construction
quality, as shown in Table I. Architectural
competitions were also held for typification
and prefabricated construction. Comparisons
of housing construction with other countries
were made. Ownership of apartments was a
special issue, and some proposed introducing
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FiG. 1 VIEW OF THE
TOWN OF PLOCE,

AREA OF UPPER PLOCE,
SOURCE: AUTHORS
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issel from the Architectural Department of

TABLE | OVERVIEW OF LITERATURE ON RESIDENTIAL ARCHITECTURE IN PROFESSIONAL JOURNALS the Ministry of Construction of the People's
Challenges in the construction of | , (1 Republic of Croatia was soon sent to Ploce.
fesidentialiarchitectue Town of Ploce was not exempt from the de-
Design of apartments Balrtolic (1950a); Kosar (1950); Gombos (1950); Antolic (1952); mand for apartments (convicts and emplo-

Balagovic (1967) yees). Some residents turned directly to the
Apartment construction Baylon (1950); Bartolic (1950b); Kosar (1950); Bartolic (1951); Baylon (1952); Ministry of Construction in 1945 to request the
P . . .
: - (1954) construction of family houses, which respon-
Apartment size Planic (19493) ded that a regulatory plan with collective buil-
Apartment lighting, apartment Baylon (1950), Teodorovic (1952) dings (HR-HDA-248) was in progress.
hygiene i
— — - It was emphasized that urban plans were be-
Specific form of apartments Dumendzic (1950); Tusek (1950) ing drawn up either for parts of the settle-
Ownership Perco (1954); Mreela (1981) ment or for the entire settlement. That is how
Architectural competitions for Tusek (1952a); Tusek (1952b); Tusek (1952¢) the unique construction of a modern, planned
the construction of apartments port-industrial town on the southern Adriatic
Standard and prefabricated Planic (1949b); Planic (19490); Bartolic (1951); Matijevi¢ Barcot (2020) begun.

construction

Near Crna Rijeka, various institutions, go-

Collective construction Tuckoric¢ (1958); Badnjar Gojnic (2023) vernment offices, facilities, a cinema,’ shops,
Legislation Planic (1949a); Kahle (2021) and taverns were located, while in the upper
Sociological Approach to Housing | *** (1954); Paljan (1972); Paljan (1974); Badnjar Gojnic (2023) part of the town, there was a bakery and a
Financing the construction Zakon o doprinosu za stambenu izgradnju (1955); Osnovni zakon o priviednom churchin a barracks (Kovacevic, 1996). Often,
of residential buildings poslovaniju i gospodarenju stambenim zgradama (1965). the first workers did not have adequate

, ) accommodation and were housed in wooden
Source: Author's processing barracks while seeking work (Sunjic, 2025).
condominium ownership. Housing constructi-  The configuration of the terrain and the regu-
on was also discussed at the conference of lation of the Neretva delta determined the
Yugoslav cities in Sarajevo in 1954, whichwas ~ “division” into two spatial and thus residenti-
attended by economists, lawyers and archi- al units of Upper Ploce (north of Crna Rijeka)
tects (Perco, 1954). It is worth noting that past ~ and Lower Ploce (south of Crna Rijeka). The
FIG. 2 STRUCTURE OF PLOCE WITH MARKED experiences are sought to address the chall-  residential zone of Lower Ploce (located_di-
RESIDENTIAL BUILDINGS (LISTED IN TABLE II), enges of hOUSing construction in the 21st cen- VEC“V next to the port) represents the first

SOURCE: AUTHORS PROCESSING tury (Badnjar Gojnic, 2023). planned organized residential zone. This
zone is a smaller-scale residential building

but is more connected to the port. Upper Plo-
ce is an area of a larger residential zone and
with its imposing buildings dominates the
views from the town to the south and vice
versa. In this context, the “modern landsca-
pe” of the new town was formed (Fig. 2).

1 gimnazija i osnovaa Skola RESIDENTIAL ARCHITECTURE

2 industrijski Skolski centar

04 3 dom ina ~ | OF PLOCE 1945-1971

N 4 hotel

e The complexity of the challenges the residen-
sessslipreteToniatsnavan tial architecture of Ploce was faced with is
\ evident from the correspondence of the Regi-
onal People’s Liberation Committee [Oblasni .
Narodno oslobodilacki odbor] for Dalmatia as LOWER PLOCE
early as July 1945. The Regional NOO sent

lettgr; to ththr?tlanTﬁndDBosntlan —thferée- mouth of the Neretva, the first construction
govinian authorities. fhe bepartment of ke- of residential buildings took place on Prisnica

gqla}tion, the Architecjcural Department ?t the Hill, south of the mouth of the Crna Rijeka.
M|n|§try of Con§truct|on of the People’s Re- This marked the initial phase of constructing
public of Croatia were requested to form a 1o <o called “solid buildings” as a replace-
team of urban planners before the Regula- ment for the barracks where citizens were

tory Plan for Ploce was drawn up to assess t -
emporarily housed as port workers.
and determine the needs of the future settle- P y P

ment on site. The Ministry of Construction of  Residential buildings on Prisnica

the People’s Republic Bosnia and Herzegovi-  (architect Lovro Perkovic, 1947-1948)

na was requested to provide urgent assistan-

ce in building materials for the repair of the  The first construction of residential buildings
buildings (the administration building, the nearthe port for the project client, the Mariti-
unfinished power plant and the workers’

camps), as they were S|gn|f|cantly damaged. 3 The cinema was later demolished (Kovacevic,
In short, the letters emphasize the seriousne-  Ig9¢).

ss of the hOUSin‘g problem for_ ConViCt_S and 4 Terms used by the local population for Straznica
port employees in Ploce. Architect Josip Se- hillis referred to as Strazbenica or Izvidnica.

In addition to the magnificent port at the
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me Administration, dates to 1947-1948 on the
rocky terrain of Prisnica hill (Ulica Prisnica 2,
3, 4, 6). Lovro Perkovi¢ as an architect at the
department of the Dubrovnik Regional Con-
struction Company Graditelj, planned a resi-
dential neighbourhood and designed longitu-
dinal standard stone residential buildings.
This part of the town is characterised by pa-
rallel rows of longitudinal buildings, arran-
ged in a staggered layout to ensure open
views towards the new town area. (Fig. 3).

Longitudinal standard stone buildings were
designed with four possible execution vari-
ants: variant |, three identical two-room apar-
tments per floor (Fig. 4a); variant Il, three
different apartments per floor — one three-ro-
om, one two-room, and one studio apartment
(Fig. 4b); variant Ill, six studios per floor 8 (Fig.
4¢); and variant IV, a hostel with seven rooms
per floor (***The Town of Ploce, Archives). Va-
riant | was implemented with three two-room
apartments per floor, featuring a circular
connection around the kitchen and toilets, as
well as access via the hallway and loggia. The
sanitary core with kitchen enabled these vari-
ant solutions. At the foot of Prisnica hill, four
stone storey houses were built with double-
pitched roofs and roofs made of channel tiles
(three identical and one partially modified bu-
ildings). The houses were designed in the spi-
rit of traditional architecture, reflecting the
extremely modest post-war period and the
largely destroyed construction technology in
the Second World War.

Despite this, the interfloor structure is built
as a reinforced concrete fine-ribbed system,
with the direction of the ribs determined by
the shorter span. The use of modern structu-
res and materials, the subtle design of the
buildings, traditional yet with a modern
expression, and the rationally variable spati-
al-functional solution, all attest to the refine-
ment of an unknown modern achievement in
residential architecture in southern Croatia.

The stone facades reflect the thoughtfulness
of the modern architect, evident in the
analysis of wall surfaces, the formats of win-
dows and French windows, and shady loggias
with balcony consoles for each apartment,
centrally located on three facades (Fig. 5).
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The post-war creation of the residential com-
plex on Prisnica remains completely unknown
in professional and scientific literature, as
well as within the oeuvre of architect Lovro
Perkovic. It is not even presented in the mo-
nograph specifically dedicated to architect
Lovro Perkovi¢ by Sandra Uskokovi¢ (Usko-
kovic, 2015).

UPPER PLOCE

Northwest of the mouth of the Crna River, re-
sidential buildings and structures for social
and public purposes were built on predomi-
nantly rocky, hilly terrain. In the second pha-
se, the melioration of the marshy area south
of the slopes of Straznica* created flat terrain
(the present-day area of Ban Josip Jelacic
Square and its surroundings), after which the
southern waterfront was filled and develo-
ped, now known as Coast (Obala) dr. Franjo
Tudman.

Residential buildings along
Vladimira Nazora and Rogotinska
streets (unknown author, 1950s)

On the southern slopes of Straznica hill, the
concentric arcs of Vladimir Nazor Street and
Rogotinska Street were laid out, approxima-
tely following the contours of the terrain with

FIG. 3 DETAILED URBAN
PLAN FOR PRISNICA,
PLOCE, SOURCE:
HR-HDA-248.
MINISTARSTVO
GRADEVINE NRH,
2.2.2. LUKA PLOCE, SIG.
(1945-1947)

FIG. 4A RESIDENTIAL BUILDING AT PRISNICA
(ARCH. LOVRO PERKOVIC), FLOOR PLAN, VARIANT |.
SOURCE: THE TOWN PLOCE, ARCHIVES

FIG. 4B RESIDENTIAL BUILDING AT PRISNICA
(ARCH. LOVRO PERKOVIC), FLOOR PLAN, VARIANT II.
SOURCE: THE TOWN PLOCE, ARCHIVES

FIG. 4C RESIDENTIAL BUILDING AT PRISNICA
(ARCH. LOVRO PERKOVIC), FLOOR PLAN, VARIANT llI.
SOURCE: THE TOWN PLOCE, ARCHIVES
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FIG. 5. PHOTOGRAPH
OF RESIDENTIAL
BUILDINGS AT PRISNICA
(ARCH. LOovrO
PERKOVIC),

SOURCE: ***(1955)

FIG. 6A RESIDENTIAL BUILDINGS
AT VLADIMIRA NAZORA STREET, NR. 1, 3,5,7,9, 11
(UNKNOWN AUTHOR), SOURCE: AUTHORS

FIG 6B PHOTOGRAPH OF RESIDENTIAL BUILDINGS
AT VLADIMIRA NAZORA STREET 13

(ARCH. BRANKO DOSEN) AND VLADIMIRA NAZORA
STREET 15-17, 19-21, 23-25 (UNKNOWN AUTHOR),
SOURCE: AUTHORS

a gentle slope (Fig. 1). The southern arch of
the former Vranjak canal within the unregula-
ted Neretva Delta determined the alignment
of these streets, which concentrically follow
the geometry of the original southern natural
shoreline. The first stage of realisation of the
port-industrial settlement, that is, the typical
residential buildings, is also visible in a seri-
es of aerial photographs from 1955, 1960,
1966, 1968, and 2017, published in 2024
(Kranjcevic, Barisi¢ Marenic and Jelcic, 2024:
301-302). In the first phase of realisation, a
series of typical longitudinal residential buil-
dings, either four-storey or two-storey with
gable roofs, were built along streets that
follow the contours of the terrain, namely
Vladimira Nazora and Rogotinska streets.
The residential buildings form an urban
structure of three concentric arc segments
with slight deviations (Fig. 6a).

The western segment of Vladimira Nazora
Street is characterised by two elongated,
two-storey stone buildings whose concave
ground floor plan follows the arc of the street.
The rhythm of the concave southern fagade is
defined by the features of the loggia zone,
entrance zone, perforated stone windows,
and balcony zone, as well as the alternating
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arrangement of the stone facade and smooth
wall panels. The arrangement of front gar-
dens and elevated entrances above the stone
retaining wall, alongside the internal parallel
access road that follows the slope as a ramp,
establishes a gradual transition from public
to private space and further reinforces the
coherence of the overall design solution. The
buildings are colloquially known as Rail-
waymen’s Houses, as they were intended for
railway personnel, or because of the large
hewn stones that define their facades, as well
as a series of typical railway houses built
along the railway line. The central section of
Vladimira Nazora Street is characterised by
four longitudinal, four-storey buildings with
two entrances and a sloping roof. The gro-
und-floor business premises have increased
ceiling heights, and the building typology
includes two flats per staircase. The northern
staircases are marked by a vertical band of
horizontal concrete louvres. The residential
buildings were built before 1956, but do not
match the designs by Pavle Krat preserved
in the Ploce Archives (***The Town of Ploce,
Archives).

The northern Rogotinska Street is lined with
fourteen two-storey elongated residential
buildings, arranged parallel to the street and
isohypse (Fig. 7). The living areas of the flats,
with balconies, face south and overlook the
bay. The buildings have a design suited to
the local climate and tradition, with partially
stone facades made of large hewn stones
and gable roofs. Construction was completed
in the 1950s.

Residential and commercial building
H — 3 (architect Branko Dosen,

1967, 1971)

More than fifteen years later, between the
two-storey and four-storey buildings at 13
Vladimira Nazora Street (Fig. 6b), the resi-
dential and commercial building H-3 (1967,
1971) was built according to the design of
Branko Dosen (Project Office at the Banja
Luka Technical School) (*** The Town of Plo-
ce, Archives). The transverse layout of the
north—south residential building differs from
all the previously mentioned buildings along
Vladimira Nazora Street and Rogotinska
Street, and it’s axes extends to the southern
residential building by Mladen Frka, built on
low-lying flat terrain. The difference in the
approach to urban planning and the use of

5  Documentation for other projects by architect Ivo
Gersic has not been preserved in the Archives of the
Town of Ploce and DAD, Metkovic Branch.

6 Since in Croatian the word “building” is feminine,
the building is colloquially called Bombardella.
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the hipped roof by the Banja Luka architect is
evident here, and the imperative of open
views towards the south and the bay charac-
terises the southern gable facade.

High-rise residential building,
the so-called Blok
(architect Ivo Gersic, 1949)

Architect Ivo Gersic’s residential and commer-
cial building is a spatial and urban landmark
of upper Ploce. Colloquially known as Blok, it
was the largest residential building in the
town of Ploce at the time of its construction in
1949 (Fig. 8). A photograph of the Ploce mo-
del includes a description of the building:
“The new residential block, through its ma-
ssing, defines and encloses the settlement’s
structure, giving it a distinct character.” (***
1955). The building was built on Kominska
Street, numbers 2-5, on the slopes of Strazni-
ca hill, at one of the highest points in the
town, and dominates the view of the town
from the south. The five-storey longitudinal
building is oriented east—west. Four entran-
ces with four staircases and a grid of circular
windows create a rhythmic pattern on the
northern facade. The northern entrances are
grouped in two pairs. Two entrance zones for
each pair of entrances enhance the quality of
the residential neighbourhood with a shady
porch, partial changes in level, and stone
cladding, evoking a place for neighbours to
gather and talk, children to play, and the for-
mation of a spirit of community among the
residents of the impressive building. The sta-
ircases are double-flighted, and between the
two flights there is a lift, which was a rarity in
southern Dalmatia at the time. Along the sta-
ircase core, there are three flats on each flo-
or. Two larger apartments with dual-aspect
orientation flank a smaller, centrally located
apartment with a south-facing orientation.
The living areas of all apartments face south,
offering impressive views of the bay and the
sea near Neretva Channel. Shaded southern
loggias create a rhythm along the southern
facade of the residential building. Due to the
southward slope of the terrain, the base of
the building comprises two prominent base-
ment floors with storage rooms and a ground
floor, all clad in roughly hewn stone. Accor-
ding to Tomislav Premerl, lvo Gersic built “se-
veral residential buildings in Ploce” in 1949
(Premerl, 1998), but within this research only
one building had been detected.

7  The gallery building in Ploce was modelled on the
six-apartment E-57, Experiment — 1957, which Vuko
Bombardelli used for apartment buildings in Split
(1958-1961), Kastel Sucurac, Dugi Rat, Capljina, and
Mostar (Matijevic Barcot, 2020).
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Residential building,
the so-called Bombardelli
(architect Vuko Bombardelli, 1959)

West of the so-called “Blok”, a residential bu-
ilding colloquially known as Bombardelli was
built in 1959, named after its architect Vuko
Bombardelli (Kominska 1).¢ The building fea-
tures a gallery system, with a northern gallery
and a staircase accentuated by a vertical,
prominent wall panel (Fig. g9b). Architectural
documentation has not been preserved in the
archives in Ploce (***Town of Ploce, Archi-
ves). The construction of this residential buil-
ding in Ploce is not recorded in the biblio-
graphic units dedicated to the architect Vuko
Bombardelli (Tusek, 2018: 30).” Six apar-
tments are arranged within eight transverse
modules, accessed from the northern gallery
(Fig. 9¢). The clear grid of the southern faca-
de of the modern building (Fig. 9a) contrasts
with the lower, more traditional stone houses
in Rogotinska Street. More modern construc-
tion technology, rationalisation, standardisa-
tion, and a shift away from traditional archi-
tecture fifteen years after World War Il are
evident in these two recently mentioned
examples of residential buildings in Ploce.

The so-called former officers’
residential buildings
(unknown author, 1950s)

In the 1950s, five residential buildings, collo-
quially known as officers’ buildings, were bu-
ilt along the eastern side of Tin Ujevic¢ Street
(Staklarevi¢ and Stefanac, 2015: 289). The
urban layout along the street comprises of an
alternating sequence of elongated three-sto-
rey buildings with larger or smaller front gar-
dens, a stone base, and loggias facing west,
overlooking the western part of the bay. The
floor plan features two symmetrical, tran-
sversely oriented apartments per staircase.
The architectural documentation for all these
apartment buildings has not been preserved
in the Town Ploce, Archives and the archi-
tects remain unknown (***The Town of Ploce,
Archives).
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FIG. 7 PHOTOGRAPH OF RESIDENTIAL BUILDINGS
AT ROGOTINSKA STREET (UNKNOWN AUTHOR),
SOURCE: AUTHORS

FiG. 8 RESIDENTIAL BUILDING, THE SO-CALLED BLOK
(ARCH. Ivo GERSIC) ABOVE RESIDENTIAL BLGS.

IN ROGOTINSKA AND VLADIMIRA NAZORA STREETS,
SOURCE: DUJE JELCIC
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FIG. 9A PHOTOGRAPH OF THE RESIDENTIAL BUILDING,
THE SO-CALLED BOMBARDELLI
(ARCH. VUKO BOMBARDELLI), SOURCE: AUTHORS

FiG. 9B PHOTOGRAPH OF THE RESIDENTIAL BUILDING,
THE SO-CALLED BOMBARDELLI
(ARCH. VUKO BOMBARDELLI), SOURCE: AUTHORS

F1G. 9C RESIDENTIAL BUILDING, SO CALLED
BOMBARDELLI (ARCH. VUKO BOMBARDELLI),
TYPICAL FLOOR PLAN OF FLOOR E-57,
SOURCE: BILTEN 4. SPLIT: ARHITEKT, 1960.

Residential building
(architects Mile Jovanovic
and Mladen Frka, 1966)

Although no complete architectural docu-
mentation has been preserved in the Metko-
vi¢ Archives (HR-DAD, Metkovic), nor any
other material in Ploce (***The Town of Plo-
ce, Archives), a draft of the water and sewage
connection at that location, the outlines of
the building with an almost square floor plan,
and the ground floor plan with water and
sewage connections indicate that the apar-
tment building at 2 Silvije Strahimir Kranjce-
vic Street is the work of architects Mile Jova-
novi¢ and Mladen Frka from the Ploce Con-
struction Company, dating from 1966. The
five-storey building with a flat roof dominates
the elevation north of the original JNA Hall in
the western part of Gornje Ploce.

Residential buildings Progres I
(architect Ivo Kurtovi¢, 1966-1967)

Two standard buildings in Stjepan Radic
Street 3-5, 7-9 were built in 1966-1967, based
on the Progres Standard residential buildings
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project from 1963-1964 for Ploce (exact loca-
tions unknown), and in accordance with the
requirements of the construction company
GP Lavcevic, from Split. These longitudinal,
five-storey buildings with flat roofs have two
entrances, each serving two apartments per
staircase (two- and three-bedroom apar-
tments). The basement floor contains smaller
apartments, due to the sloping terrain, as
well as a shared laundry room and wood-
shed. The living rooms and larger bedrooms
have balconies, and three such vertical zones
provide rhythm to the longitudinal facades.®

Residential Row Family Houses
(architect Zoja Dumengjic,
unrealised project, 1952)

An interesting project by architect Zoja Du-
mengjic from 1952 for a row of single-storey
stone family houses with an “L” layout and
an asymmetrical gable roof (Barisic Marenic,
2020: 268) remains unrealised.?

Residential buildings
at Ban Josip Jelacic Square
(architect Mladen Frka, 1961-1962)

Four typical three- and two-storey residential
buildings were built on the reclaimed and le-
velled flat terrain beneath the arches of Vla-
dimira Nazora and Rogotinska streets, at 2-9
Ban Josip Jelacic Square. The residential buil-
dings have flat roofs and loggias oriented to
the south or west, and the ground floor, or
base, is clad in carved stone. In the Ploce Ar-
chives, only partial construction documenta-
tion of the cross-section details of the Resi-
dential Building with 16 apartments from
1961 (Town of Ploce) has been preserved. The
cross-section detail of the facade is signed by
Mladen Frka from the Dubrovnik Project Bu-
reau Arhitekt. In this cross-section detail,
alongside the reinforced concrete walls and
cantilevered loggia overhangs, the interme-
diate floor structure of prefabricated “I” rein-
forced concrete beams 20 cm high and prefa-
bricated panels is evident. The use of modern
prefabricated systems enabled faster con-

8 The buildings are three stories above a low
ground floor.

9 A typologically similar example is the later con-
struction of the atrium residential rows by architect
Ana Marija Jelincic Semencic in Siget, Zagreb (1969-
1971, now mostly upgraded).

10 Born in Odessa and emigrated from Russia after
October revolution.

11 Pavao Krat (19/6/1907 Saratov, Imperial Russia —
1969, USSR) architect graduated in 1931. Between the
two world wars he worked in Belgrade in the design
office of Dragisa Krsovan. Designed the main post of-
fice building in Belgrade. Deported to the USSR be-
cause of the Imformbiro.
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struction and demonstrates the development
of technology in southern Croatia. The rese-
arch of this previously unknown realisation is
a contribution to the largely unexplored oeu-
vre of the distinguished architect Mladen
Frka. The residential buildings were designed
by Mladen Frka from Dubrovnik, at the same
time as he designed and built the exceptional
modern hotel Vila Dubrovnik, east of Dubrov-
nik’s Old Town. Framing shady loggias and
maximising the best views, the contrasting
articulation of the upper floors from the rou-
gher stone base, or rocks in Dubrovnik, cha-
racterises both the hotel for wealthy guests
in the south of Dubrovnik and the typical
apartments in the port-industrial settlement.

DISCUSSION ON THE AUTHOR’S
CONTRIBUTIONS AND CONTEXTUALIZATION
OF RESIDENTIAL ARCHITECTURE

The residential architecture of Ploce was ma-
inly designed by Croatian architects and by
few others from various backgrounds, contri-
buting to the construction of the modern
town. The authorship of several buildings is
unknown, as no architectural documentation
has been preserved, nor have the buildings
been presented or evaluated in professional
or scientific literature.

Building contractors are most often construc-
tion companies from Croatia, such as “lz-
gradnja” from Ploce, “lzvodac” from Makar-
ska, “Graditelj” from Dubrovnik, the district
construction company “Norin” from Metkovic
(HR-HDA-248), and the Lavcevic Construction
Company from Split.

Zagreb based architects Zoja Dumengjic
(1904-2000)* and Ivo Gersic (1915-2002) de-
signed i.e. realised residential projects for
Ploce. Architect Lovro Perkovic worked in Du-
brovnik (1939-1954) and then in Split (from
1954). Architect Vuko Bombardelli (1917-
1996) was Split based architect (from 1950
until his retirement) with his first professio-
nal experience in Belgrade (1946-1950). Ar-
chitect Ivo Kurtovic (1928-2013) was a aSplit
based architect and worked for the construc-
tion company Lavcevic. Architect Mladen
Frka (1929-2011) was a Dubrovnik based ar-
chitect. Architect Mile Jovanovic from Serbia
(1902-1994) worked in Dubrovnik. The Russi-
an architect Pavao Krat, who worked in
Belgrade and Ploce and was expelled from
Yugoslavia in the 1950s, is little known.*

The first residential buildings were designed
in Ploce by Lovro Perkovi¢ (1947-1948), and
they were built closest to the port. The mo-
dest post-war period and the traditional ar-
chitecture of stone houses in southern Dal-
matia influenced the climate-appropriate ar-
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chitecture — stone houses with gable roofs.
Their urban layout, designed for privacy, is
intended to provide open views of the sea
from the living rooms and balconies.

Most residential buildings are in the area of
Veliki Milosavac and on the northern slopes
of Prisnica hill. The so-called residential zone
of collective construction in Veliki Milosavac
covered 6.5 ha, while in Prisnica it covered
2.5 ha. For comparison, the area designated
for the port was 22 ha (Urbanisticki zavod
Dalmacije, 1973: 61).

By 1973, with the adoption of the Master Plan
of Ploce [Generalni urbanisticki plan Ploce]
(Urbanisticki zavod Dalmacije, 1973), appro-
ximately 60 residential buildings were built in
Ploce. “The number of apartments in social
ownership approximately corresponds to the
number of apartments in collective residential
buildings and amounts to 821 apartments,
which is about 14-15 apartments per building”
(Urbanisticki zavod Dalmacije, 1973: 62).

The Master Plan indicates that there was still
demand for housing in Ploce, as several hou-
seholds shared a single apartment and more
than 200 people lived in barracks. The
attached table shows that most housing was
built after World War I, primarily in the late
1960s and early 1970s. Apartments were also
built in the neighbouring settlement of Rogo-
tin. The Master Plan further shows that the
barracks were still used for housing, there
was demand for new apartment construction,
and that in the early 1970s some residential
areas still lacked utilities (Urbanisticki zavod
Dalmacije, 1973).

CONCLUSION

The earliest post WW2 residential architectu-
re buildings realised in Ploce display design
features close to tradition, such as the use of
stone, while later projects show a more con-
sistent articulation of modern architecture,
refined with elements like roughly hewn sto-
ne, shady porches, and loggias.

Almost all living spaces in residential buildin-
gs offer impressive views of the sea bay or
face south or west; this underpins the arran-
gement of residential buildings according to
the urban plan. The pursuit of sea views is a
key principle in Ploce’s residential constructi-
on. Positioning staircases to the north (or
toward the hinterland) aligns with this aim,
and the design of this secondary facade vari-
es with each architect’s approach. The care-
ful placement of residential buildings parallel
to the terrain contours, the system of graded
approaches and front gardens (green area),
the transverse urban stairs providing pede-
strian links to the sea, and the lush vegetati-
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FIG. 10A RESIDENTIAL, SO-CALLED OFFICERS’
BUILDINGS AND RESIDENTIAL BUILDINGS
(ARCH. MILE JOVANOVIC AND MLADEN FRKA),
SOURCE: AUTHORS

FiG. 10B RESIDENTAL BUILDING
(ARCH. MLADEN FRKA),
SOURCE: DAD, METKOVIC BRANCH
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TABLE Il OVERVIEW OF RESIDENTIAL BUILDING ARCHITECTS IN PLOCE BY TOWN AREA, LOCATION AND YEAR (RELATED TO MARKS AT FIG. 2, AND FIG. 3- 10)

Marks . . q q g .
Related to Fig.2 Architect Ploce area and Address Year Residential building Figures
Lower Ploce
L1 Lovro Perkovic Prisnica 2, 3, 416 1947-1948 | Four residential buildings, two storeys high, three flats at staircase Fig. 3-5
Upper Ploce
U1 Unknown author Vladimira Nazora Street 19505 Three residential buildings, the so-called Railwaymen’s Houses, Fig. 6
1,3,5,7,9,11 two storeys high, three entrances
U2 Branko Dosen Vladimira Nazora Street 13 1967; 1971 | Residential and commercial building, four storeys high, four flats at staircase
Us Unknown author Vladimira Nazora Street 1950S Four residential buildings, four-storey high, two entrances Fig. 7
15-17, 19-21, 23-25, 27-29
Pavle (Pavao) Krat | Vladimira Nazora Street ~ 19508 Residential building, four storeys high, two flats at staircase
—unrealised project
Usg Unknown author Rogotinska Street 19508 Residential buildings, one and two storeys high
Usg Ivo Gersic Kominska Street 2-5 1949 Residential building, the so-called Blok building, five storeys high, Fig. 8
two twin entrances with common porch, three flats at staircase
ueé Vuko Bombardeli | Kominska Street 1 1959 Gallery type residential building, the so-called Bombardelli, Fig. 9 abc
four storeys high, six flats per staircase
Uz Unknown author Tina Ujevic Street 19505 Residential buildings, the so-called officers’ buildings three storeys high
us Ivo Kurtovic Stjepana Radic Street 1966-1967 | Residential building, four storeys high, two entrances, two flats at staircase
3-5,7-9
Ug Mile Jovanovic, Silvija Strahimira Kranjcevica | 1966 Residential building, five storeys high Fig 10a
Mladen Frka Street 2
U1io Mladen Frka Ban Josip Jelacic Square 2-9 | 1961-1962 | Four typical residential building, three- and two-storey high, 16 flats Fig 10b
Unknown location
Zoja Dumengjic Unrealised project 1952 Row houses, ground floor level, “L” shaped floor plan

Source: Author’s processing

TABLE Il HOUSING INDICATORS IN PLOCE

Housing indicators Number

Total number of apartments 1.136

Occupied business premises 11

Premises occupied out of necessity 81

Average number of households 1,02

in one apartment

The average number of inhabitants 3,76

in one apartment

Average apartment size in m? 54,3

Apartment

— built until 1918 22
— From 1919 t0 1945 59
— From 1946 do 1960 448
— After 1970 594

Apartments equipped with all communal 957

installations

The average area of the apartment 14,5 m?

per 1tenant in m?

Occupied workers’ barracks and collective 22

apartments

Number of people in barracks 247

Source: Urbanisticki zavod Dalmacije (1973:50), arran-

ged by the author

on of unfenced external areas all contribute
to the town’s authenticity. Late modern archi-
tecture is interwoven with influences from
the region’s traditional architecture, inclu-
ding the use of stone cladding and, in part,
gable roofs. Residents use the shaded
loggias facing the sea as extensions of their
living rooms throughout the year.

Several prominent Croatian architects who
promoted modernism, such as Lovro Perko-
vi¢, Ivo Gersic, Zoja Dumengji¢, Vuko Bom-
bardelli, Mladen Frka, Mile Jovanovic, and Ivo
Kurtovic, as well as architects from other par-
ts of Yugoslavia, including Pavle Krat and
Branko Dosen, participated in designing the
residential buildings. Zoja Dumengji¢c and
Pavle Krat were Russian emigrants.

The attribution of individual residential buil-
dings to specific designers remains uncerta-
in, highlighting the need for further and more
detailed research into this largely unexplored
topic of modern architecture in the newly
planned town of Ploce, which was almost en-
tirely constructed during the socialist period.

This research, in addition to highlighting the
previously unknown modern residential ar-
chitecture of Ploce, contributes to raising
awareness about the architecture of small
towns and affirms modern architecture wit-
hin the broader architectural heritage of Cro-

atia, as well as the architecture of a port indu-
strial town within the heritage of Dalmatia.
The work also aims to increase local resi-
dents’ awareness of the value of the modern
architectural heritage in their own town. Ar-
chitecture of Ploce can be promoted as a tou-
rist attraction, helping to diversify tourist
routes in southern Dalmatia and ease pressu-
re on overcrowded tourist hotspots. Despite
the above, further research of the available
data is needed to determine their inclusion in
the Croatian corpus of residential architectu-
re from that period.

Without much pretentiousness, urban gree-
nery in residential areas is often associated
with pedestrian sidewalks. Residential buil-
dings in Ploce built until 1971 have remained
almost unchanged since its construction and
preserved from the damage caused by inten-
se tourism and consumerism. For all these
reasons, the residential architecture of Ploce
has created a town on a human scale, offe-
ring an alternative to the overloaded tourist
hotspots of Dalmatia.

This paper also points to the need to affirm
and adapt modern architectural heritage to
contemporary needs, not only for the sake of
preserving the essence of this urban fabric,
but also as a possible starting point for
shaping future housing strategies.
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Perkovic), floor plan, variant Ill. Source:

The Town Ploce, Archives
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Fic.5  Photograph of residential buildings at
Prisnica (arch. Lovro Perkovic), Source:
***(1955)

Photograph of residential buildings at Vla-
dimira Nazora Street 1,3,5,7,9,11 (un-
known author), Source: Authors

Photograph of residential buildings at
Vladimira Nazora Street 13 (arch. Branko
Dosen) and Vladimira Nazora Street 15-17,
19-21, 23-25 (unknown author), Source:
Authors

Photograph of residential buildings at
Rogotinska Street (unknown author),
Source: Authors

Residential building, the so-called Blok

(arch. Ivo Gersic) above residential blgs.

in Rogotinska and Vladimira Nazora

streets, Source: Photo: Duje Jelcic

Photograph of residential building, the

so-called Bombardelli (arch. Vuko Bom-

bardelli), Source: Authors

Photograph of residential building, the

so-called Bombardelli (arch. Vuko Bom-

bardelli), Source: Authors

Residential building, the so-called Bom-

bardelli (arch. Vuko Bombardelli), typical

floor plan of floor E-57, Source: Bilten 4.

Split: Arhitekt, 1960.

Fig. 10A Residential, the so-called officers’ buil-
dings and residential building (arch. Mile
Jovanovi¢ and Mladen Frka), Source: Au-
thors

Fic. 10B Residental building (arch. Mladen Frka),

Source: DAD, Metkovic Branch

FiGc. 6A

Fic. 68

Fic. 7

Fic. 8

FiG. 9a

Fic. 98

FiG. 9c

LiST OF TABLES

TaBLE | Overview of literature on residential ar-
chitecture in professional journals
TaBLE Il Overview of residential building archi-

tects in Ploce by town area, location and
year (related to marks at Fig. 2, and Fig-
ures 3-10)

TABLE Il Housing indicators in Ploce
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ABSTRACT

Mileta Bojovic, a Montenegrin architect, is regionally and internation-
ally recognized as the author of housing complex Blok 5 in Podgorica.
Yet, his multi-decade oeuvre extends far beyond the scope of this
single, albeit seminal, work. The aim of this paper is to present and
critically contextualize Bojovic’s substantial contribution to the deve-
lopment of multi-family housing in Montenegro, particularly within
the context of self-managing socialism and primacy of use over mar-
ket value. Methodologically, the research is primarily grounded in
previously unpublished primary sources, including original project

documentation, architectural drawings, and competition materials by
the author. Additionally, the paper seeks to illuminate both the the-
matic diversity and the conceptual consistency of Bojovic’s work, as
well as his sustained advocacy of praxis. This dialectical unity of the-
ory and practice is particularly evident in his long-term engagement
with the development of Zabljak, where his multilayered involvement
extended from urban planning to architecture, thereby significantly
influencing the spatial and morhological identity of this northern
city’s nucleus.
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INTRODUCTION

-I:e 1970s and 1980s were a pivotal period
for the development of multi-family and
mass-housing architecture in Yugoslavia. Out-
standing results were particularly achieved in
terms of use value, i.e. the functional value
and organization of dwelling. This was pri-
marely affirmed through the institution of ar-
chitectural competitions, in which the win-
ning teams were most often composed of
young, emerging architects (Bajlon, 1975:
37). This kind of “housing revolution” was
preceded by numerous conferences and con-
gresses, from 1950 until the beginning of the
1980s (Bajlon, 1975: 30), at which the topic of
adequate housing and dwelling was consis-
tently discussed. This period is characterized
by plans and projects of new, socialist cities,
which were accompanied by socialist self-
management and a new urban everyday life.

It was precisely during this period that the
design practice of the Montenegrin architect
and urban planner Mileta Bojovic? began, re-
gionally, and in recent years also internation-
ally known as the author of the residential
settlement Blok 5 (1977-1983) in Podgorica.
The almost fiftieth anniversary since the in-
ception of Blok 5 represents an appropriate
opportunity for a more detailed presentation
of the lesser-known, altbeit very diverse,
scope of the author’s work. Therefore, this
paper examines a segment of Bojovic’s de-
sign practice, i.e. analyses and contextualiz-
es his highly significant contribution in the
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domain of multi-family housing in Montene-
gro. This will be carried out through the ana-
lytical interpretation of four characteristic
projects from the 1980s (1973-1977), three of
which represent realized projects, and one an
award-winning competition design. Addition-
ally, through the presentation of the early
phase of Bojovic’s oeuvre, the paper pro-
vides insight into a segment of Montenegrin
architectural practice related to multi-family
housing in the stated period, since it has
been the least represented in the literature,
in comparison to contemporaneous develop-
ments in the rest of the region3.

Through the analysis of selected works, this
study investigates the themes that have
marked Bojovic’s architectural practice from
its earliest phase, and that he has continued
to develop over several decades. These in-
clude praxis, as the unity of theory and prac-
tice, the abolition of segregation of people,
functions, and space, mixed-use at both
planning and architectural levels, the human-
ization of residential environments, volumet-
ric articulation, the covering of pedestrian
circulation, and the concept of “circular con-
nection” within the apartment. The articula-
tion of this thematic continuity evokes a dif-
ferent mode of spatial thinking, one that
privileges use over market value.

Additionally, the article demonstrates that
consistency in conceptual framework and in
the configuration of residential units does not
necessarily result in volumetric uniformity. On
the contrary, through a recognizable design
logic and the use of a similar spatial organiza-
tion of residential units, it is possible to
achieve markedly different architectural ex-
pressions and building forms — adapted to the
local climate, immediate context, construction
technologies, materials, as well as different
regulatory frameworks and standards.

Methodologically, the study is grounded in a
combined qualitative research approach. The

1 | Consultation of Architecture Students, Zagreb,
1950.; | Consultation of Architects and Urban Planners
of Yugoslavia, Dubrovnik, November 23-25, 1950 (Baj-
lon, 1975: 30).

2 Throughout his multi-decade career, Bojovic has
been actively engaged in spatial and urban planning
and architecture. He is the recipient of the first Life-
time Achievement Award of the Chamber of Engineer-
ing of Montenegro — for achievements in the field of
spatial planning and building construction, 2011, as
well as the first award of the Montenegrin Days of Ar-
chitecture for “Special Contribution to the Develop-
ment of Architecture and Urbanism”, 2024 (Crnogor-
ska akademija nauka i umjetnosti, 2018).

3 This mainly concerns the availability of published
materials on the Belgrade School of Housing, along
with documentation on the Split Ill residential complex
and comparable design achievements from the period.
Lea Horvat, a Croatian theorist and art historian, in an
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analysis and interpretation of primary sourc-
es, including previously unpublished archival
material, are aimed at reconstructing, under-
standing, and critically examining the au-
thor’s work at the intersection of theory and
practice. This body of material is comple-
mented by oral testimonies of the author,
used both as an independent source and to
further support interpretation of documenta-
ry evidence. In addition, the study incorpo-
rates an analysis of relevant literature, with
the aim of contextualizing the author’s work
within a broader framework, as well as within
the socio-spatial milieu of socialist self-man-
agement and the corresponding Montenegrin
everyday life.

The selection of projects that structure and
guide the research process has been carried
out based on their typology, temporal frame-
work, and their significance for the formation
of Bojovic’s design approach, as well as for
examining the implementation of his theo-
retical positions in practice.

BIOGRAPHY OR FRENCH DEPARTURES
AND ITS RETURNS:
MONTENEGRO PRAXIS*

Mileta Bojovic, a full member of the Montene-
grin Academy of Sciences and ArtsS, was born
in 1941, in the northern, mountainous part of
Montenegro, in the village of Zminica, in the
municipality of Zabljak. His childhood was
formative and eventful. At the age of ten, he
left his family home to attend primary and
secondary school in Niksic, an experience
that early on shaped him into a highly mature
and independent individual, with a wide
range of diverse interests during those for-
mative years in post-war Niksic®. At the Fac-
ulty of Architecture, University of Belgrade,
where he enrolled in 1959, he studied under
some of the leading figures of the architec-
tural scene of the time. His design studio was
led by Milan Zlokovi¢, Bogdan Bogdanovic

interview conducted in connection with her analysis of
the projects of Split Ill and Blok 5, points out the dis-
crepancy in the exposure of these two residential set-
tlements (Kucinac, 2024).

4 The subtitle of this chapter derives from the title
of an article by Serbian architect, professor, architec-
tural historian and theorist Ljiljana Blagojevic (2017)
— ,French Architectural Departures and Its Returns:
Belgrade Chic, Balkan Mission, Montenegro Praxis“,
addressing the connections between graduates of the
Faculty of Architecture at the University of Belgrade
and France.

5 Bojovic is the first — and to date the only — archi-
tect in Montenegro elected as an associate member of
the Montenegrin Academy of Sciences and Arts in
2018, and in 2025 as a full member.

6 He wasamember of the literary and photographic
clubs, as well as of the Niksic¢ aero club.
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thought the studio for Urbanism, Aleksandar
Deroko taught the History of Architecture,
Durde Boskovic the History of Art, and Nikola
Dobrovic — Contemporary Architecture.

Following the suggestion of Professor Zlo-
kovic to his students, Bojovi¢ went to France
in 1964, to Nancy, in his final year of studies,
and began his professional career in the of-
fice of architect Jean Marconnet (1925-2014).
He returned to Belgrade briefly in 1966 to
graduate, thenreturnedto France (Blagojevic,
2017). In the same office, Bojovic worked on
the design of residential (HLM) Quartier
Saint-Sébastien in Nancy, in collaboration
with the Paris office of Jean Faugeron (1915-
1983), a prominent French architect, profes-
sor at the Ecole des Beaux-Arts in Paris and
recipient of the Grand Prix de Rome. Having
seen Bojovic¢’s work on the study of prefabri-
cated facades and central service core for
this residential quarter, Faugeron proposed
that he move to Paris, thereby marking the
beginning of the author’s Paris years and the
inception of a theme he would later consis-
tently pursue in his design practice.

At Faugeron’s office on Place des Invalides,
Rue Faber 26, the detailed design of the
French Pavilion for the 1967 World Exposition
in Montreal was underway. Bojovic worked
across a variety of typologies, including the
extension of a secondary school in the city of
Charleville, as well as the Les Halles project
and the Bercy district, both in Paris. At the
same time, he attended a two-year postgrad-
uate program at the Institute of Urbanism in
Paris (1967-1969), where one of his profes-
sors was Henri Lefebvre (1901-1991), an un-
disputed authority in philosophy and urban
sociology, with whom the architect agreed on
the topic of his doctoral dissertation. During
those years, Lefebvre was also present in the
intellectual circles of the former Yugoslavia,
notably through his participation in the
Korcula Summer School (Kangrga, 1997). It is
with Henri Lefebvre that the author’s interest
in urban sociology and in the contemporary
problem of segregation — and its abolition at
all levels — began to take shape. In May 1967,
Lefebvre’s assistants and followers launched
the journal Utopie, which focused on the cri-
tique of urbanism, architecture, and every-
day life.

Later, at the Faculty of Literature and Social
Sciences, University of Paris X in Nanterre,
Bojovic continued his work under Henri Lefe-
bvre at his Chair of Sociology, developing his
doctoral dissertation entitled “Urbanism and
Architecture in Yugoslavia between Self-
Management and the Withering Away of the
State” (1969-1978) supported by a three-year
scholarship awarded by the French Govern-
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ment in 1975. At that time, Lefebvre’s assis-
tant was Jean Baudrillard (Kellner, 2020). The
author’s collaboration with the French phi-
losopher significantly influenced the overall
trajectory of his design practice, as well as
the thematic orientation of his writings, pub-
lished up to the present day. This formed the
foundation of his enduring commitment to
praxis, conceived as the inseparable unity
of theory and practice, a concept also pro-
moted by the Korcula Summer School, yet
largely absent from the practice of urbanists
and architects.

At the same time, in Yugoslavia, the imple-
mentation of the renowned regional project
“JuzniJadran”” began in 1967. After five years
in France, Bojovic decided to return to Monte-
negro, and on 1 October 1969 he began work-
ing on the project in Budva, through the Re-
public Institute for Urban Planning and De-
sign®. He collaborated with a Swiss team on
the plans for Cape Marko and Morinj in the
Bay of Kotor, while independently developing
the plans for Przno Beach in the municipality
of Tivat and the General Urban Plan of Herceg
Novi, as part of the unified general plan for
the Bay of Kotor (Bojovic, 2025).

After the completion of the “Juzni Jadran”
project, Bojovic, given the choice between
working on the plans for Herceg Novi or
Zabljak, chose his native Zabljak. With this
decision, in September 1971, a new, highly
significant and defining phase of his profes-
sional activity in urbanism and architecture
begun. His long-term work on the urban plan-
ning of Zabljak, alongside the simultaneous
design of several important administrative,
tourism, and multi-family housing buildings,
began to shape the morphology of the moun-
tain tourist center, while also marking the
emergence of a distinct physiognomy and
spirit of the author’s architectural oeuvre.
Additionally, Bojovi¢ consistently continued
to advocate for mixed-use spaces and the in-
tegration of functions rather than zoning
and their strict separation®, a principle he
implemented throughout his practice. This
approach promoted a mixed-use program,
namely the creation of a residential-tourist
settlement without rigid zoning or division
between these two primary functions, while
also supporting concentrated development
and a natural, phased growth from the center
toward the periphery. Furthermore, it en-
ables the two main urban roads to be trans-
formed into pedestrian zones during the ski
season, while supply and servicing are han-
dled via service routes (General Urban Plan
of Zabljak, 1988). The foregoing indicates an
affirmative and protective attitude towards
space®™.
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MIXED USE BUILDING IN ZABLJAK
— THE “DEPARTMENT STORE”

(1973-1983)

The combined program building® was among
the author’s earliest projects designed for
Zabljak, although not the first to be realized.
As this programmatically complex project
marks the beginning of the author’s indepen-
dent investigation of multi-family housing
and the application of his theoretical con-
cepts in practice, it will therefore be exam-
ined in greater detail.

The building, located on the western side of
the main town square, stands out for its, at
the time, advanced program of design and
construction, through which it established
new standards of living in this mountain
town, enhancing the existing habits and needs
of the local population. Namely, through the
plans that preceded the building®, the archi-
tect had already established multifunctional-
ity as an urban planning objective, which con-
sequently shaped the uture program of the
mixed-use building. Bojovic believed that a
combined program building conceived as a
kind of city within a city® corresponded both
to the needs of future users and to those of
Zabljak as a whole (Bojovi¢, 2015). The proj-
ect brief therefore envisaged a department
store, a supermarket, a bank, the Social Ac-
counting Service, electricity distribution fa-
cilities, underground garages, a laundry, a
kindergarten and a wide range of apartment
typologies intended for existing and future
personnel needed for further development of
this northern tourist center.

This self-sufficiency of the building, particu-
larly relevant today in the light of a post-pan-
demic future, largely stems from the archi-
tect’s interest in nineteenth-century utopian
socialists and their phalansteries, as well
as in Le Corbusier, and most notably in Rus-
sian Constructivists and revolutionaries who

7 ,JuzniJadran“ (The “Southern Adriatic”) in Mon-
tenegro was carried out through a consortium com-
prising the Republic Institute for Urban Planning and
Design (RZUP) as the local bureau, in collaboration
with the French and Italian firms OTAM and URBAM,
and Tourconsult. (Plan fizickog razvoja regije Juzni
Jadran: Generalni plan Boke Kotorske, 1970).

8 From 1969 to 1994, Bojovic worked at the Institute
for Urban Planning and Design — RZUP, after which he
established his private practice.

9 Bojovic¢’s opposition to zoning and advocacy of
mixed-use as an integrated urban system aligns with
Jane Jacobs’ (1992) concept of “mixed primary uses”
as generators of diversity, Henri Lefebvre’s (1974) cri-
tique of abstract space as a mechanism of functional
segregation, and Christopher Alexander’s (1977) view
of the city as a continuum structured through overlap-
ping functions within “activity nodes.”

10 Bojovic was engaged in urban planning of Zabljak
over four decades (1971-2010).
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sought, to change ways of living and vice
versa through transformations of the city and
architecture. The architect notes (Bojovic,
2015) that future residents, a “small pha-
lanx” of relatives, friends, and colleagues,
followed the process of design and construc-
tion, which enabled their identification with
the building, its appropriation, and the devel-
opment of a relationship to the house as their
own. All of this was possible within a period
that represented a totality of ideas, realities,
and ideals (Blagojevi¢, 2017), and the aboli-
tion of boundaries between urban planners,
architects, and users was seen as an oppor-
tunity (Bojovic, 1981).

The building’s multifunctionality and self-
sufficiency are more than adequate in the
context of the harsh climatic conditions of
this municipality with the highest altitude in
Montenegro. The transition between the pub-
lic space of the square and the interior of the
building is resolved through the provision of
a covered sidewalk six metres wide, along
the entire length of the building. The func-
tional integration of all programs is also en-
sured by an internal pedestrian street at first-
floor level, enabling users to maintain close
interaction and access all facilities within the
building. In this project, the inseparability of
urbanism and architecture is evident, as the
boundary between them dissolves.

From a compositional standpoint, the playful
masses and dynamic volumes, skilfully com-
posed within the canon of mountain architec-
ture aesthetics, render the building aligned
with local identity, contextual, rhythmic, and
at times even dramatic (Fig. 1). Given the
building’s imposing scale within its context
— both in terms of its overall length and num-
ber of storeys — the architect strategically
fragmented the massing and articulated the
volumes in order to achieve compatibility
with the scale of the surrounding buildings,
while also avoiding the obstruction of the

11 In the project documentation, the building is offi-
cially designated as the Residential-Commercial Build-
ing in Zabljak, whereas Blagojevic (2017) describes it
as a combined-program urban block — housing and
commercial. In public discourse, however, it is com-
monly referred to as the “Department Store”, after the
department store that once occupied four levels of
commercial wing — now the supermarket.

12 At the beginning of his engagement with the Mu-
nicipality of Zabljak, Bojovic first developed the Gen-
eral Urban Plan (1971), followed by the Detailed Urban
Plan (1973), both of which advocated the integration
of functions, from which the design programme for
this multifunctional building subsequently emerged.
13 In line with Koolhaas’s concept of ,,culture of con-
gestion“ (1978), a mixed-use (vertical) city within a city.
14 At that time, Zabljak had a policy of allocating
apartments for use to personnel who came to the town
to work (Bojovic, 2025).

HousINGg ONE PrRAXIS... M. BOJOVIC, I. RAJKOVIC  57-69 34[2026] 1[71]

PROSTOR 61

most significant views towards Durmitor
mountain and the town square, by cutting the
roof planes at a 45-degree angle.

In her text on the academic and professional
connections between architects from the re-
gion and France, Blagojevic (2017) highlights
this work by Bojovic, along with Blok 5. She
recognizes that, through the focus on the tri-
adic foundational code of architecture-city-
society, both works interpret Henri Lefeb-
vre’s unitary theory as praxis, further demon-
strating that the theory of self-management
was critically deployed and implemented in
the production of space (Blagojevic, 2017).

The building, with @ maximum height of five
storeys, comprises four residential entranc-
es, each with a staircase, and one elevator
providing a direct connection between the
apartments and the garage. The typical floor
combined a gallery-access layout with a cen-
tral double-loaded corridor and duplex units.
Several apartment types of varying layouts
were designed, in a generous structural grid

FIG. 1 THE “DEPARTMENT STORE” MIXED-USE
BUILDING: CORNER VIEW OF THE FIRST PHASE
FROM THE MAIN CITY SQUARE, FOLLOWED BY
THE NORTHERN VIEW SHOWING BOTH PHASES
OF THE BUILDING, COMPLETED, 1990

FIG. 2 SECOND-FLOOR PLAN OF THE FIRST PHASE

OF THE “DEPARTMENT STORE” MIXED-USE BUILDING,
PRESENTED TOGETHER WITH A THREE-BEDROOM
APARTMENT FROM THE THIRD FLOOR. SECOND FLOOR
INCLUDES A KINDERGARTEN — DAYCARE, A LARGE
CORNER TERRACE, AND ELEVEN RESIDENTIAL UNITS,
1973
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FIG. 3 SEGMENT OF THE BUILDING’S VOLUMETRIC
COMPOSITION (2021), ACCOMPANIED BY
A CROSS-SECTION, 1974
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up to 7,5 meters — ranging from studio apart-
ments to three-bedroom units. Given the fo-
cus of this study, particular importance is
placed on those apartments that feature a
central core and a “circular connection”, as
found in a number of two-bedroom and three-
bedroom units (Fig. 2). Through this organi-
zation of residential space, the architect tran-
scends the conventional division between
day and night zones, achieving instead a fluid
spatial arrangement and multiple intercon-
nections between spaces. This, consequent-
ly, enables numerous possibilities of use,
enhances spatial quality, ambience, and us-
ability, while also reducing unnecessary cir-
culation and allowing for a more efficient use
of the overall available area, fostering social
integration of family members (Knezevic,
1989; Lojanica, 2019). In this way, residential
space becomes the smallest unit for testing
the author’s theoretical assumptions in prac-
tice. The “Department Store” building dem-
onstrated a synthesis of all Bojovic’s key
theoretical concepts, including a pronounced
absence of segregation of space, functions,
and people and would be fully realized in two
phases over the next ten years.

RESIDENTIAL-COMMERCIAL BUILDING
AT THE ENTRANCE TO ZABLJAK (1974)

Another residential-commercial building, of a
smaller scale, located at the southeastern en-
trance to the town, with a total floor area of
1,500 m?, is situated within a residential zone
designated by the Detailed Urban Plan Zab-
liak I, on a triangular plot between what was
at the time one existing and two newly
planned traffic routes (Bojovic, 1974). The ar-
chitect notes that the building adjoins the

zone of individual housing along its south-
western side, effectively enclosing it, which
constituted one of the key conditions for the
formation of the spatial concept. To establish
a spatial relationship between the inherited
and the newly designed fabric, the architect
fragmented the massing of the new building
on the floors above the ground level, so that
the building becomes volumetrically closer to
the existing structures, almost forming a se-
quence of individual units. The building en-
trances are approached via a covered zone
measuring 2.7 meters in width, which repre-
sents one of the recurring themes in the au-
thor’s architecture.

In terms of volumetric composition and over-
all aesthetics, Bojovic, once again, skilfully
employed the canonized aesthetic patterns
of the vernacular architecture of the region in
which he is designing. The roofs have a pitch
of 45 degrees, characteristic of the climatic
conditions of Zabljak and of traditional con-
struction in this northern area. The building
entrances are approached via a covered zone
measuring 2.7 meters in width, which repre-
sents one of the recurring themes in the au-
thor’s oeuvre.

The residential space is organized around
three separate entrances, and the functions
across the floors are arranged in split levels.
The basement accommodates storage, while
the second split level contains the service ve-
hicular access and garages for residents. At
the level of pedestrian circulation, along the
newly designed street, commercial spaces
are provided, whereas the residential units
are located on the upper floors.

The articulation of volumes is further achieved
through the variation of apartment typologies
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across the floors. Two-bedroom apartments
are designed on the first floor, thereby cover-
ing access to the recessed ground floor; one-
bedroom apartments are located on the sec-
ond, while studio apartments occupy the attic.
This results in a distinctive cross-section, char-
acteristic of the author’s architecture — canti-
levered overhangs, covered pedestrian routes
and entrances, and a pronounced dynamism
of massing (Fig. 3). The building is designed
on sloping terrain, allowing access to the first
floor from the upper street via bridges — an-
other recurring theme in the author’s work.

The project brief emphasized rational apart-
ment areas and economic efficiency. Conse-
quently, the service installations are grouped
within the units, with ventilation and chimney
ducts integrated alongside the vertical
shafts, while the design overall aimed to min-
imize construction interventions within the
apartments (Bojovic, 1974).

In terms of the organization of residential
units, the architect continued to develop the
principle he had advocated in the previous
project, adapting it to a new concept, smaller
floor areas, and significantly reduced spans.
Within a structural grid of 5.4 metres, all
three apartment types are designed, of which
the one-bedroom and two-bedroom units
feature circular connection (Fig. 4).

Unfortunately, the present condition of the
building is far from its original design intent.
Following years of damage, the original

wooden fagade and roof covering were ini-
tially replaced with ashestos cement panels
and, in recent years, the entire building has
been cladded in corrugated metal, leading to
substantial visual degradation.

COMPETITION ENTRY FOR SOLIDARITY
APARTMENTS, ZABJELO, PODGORICA, 1973

These years marked an especially intensive
creative period for the architect. In 1973,
while engaged in the design of the mixed-use
building in Zabljak, a national architectural-
urban design competition was announced for
the residential block “Solidarity Apartments”
in Zabjelo, in what was then Titograd. The ti-
tle of the competition was derived from the
broader constitutional framework of socialist
self-management, which established hous-
ing as a domain of social redistribution based
on the principles of solidarity, reciprocity,
and workers’ self-management (Ustav SFRJ,
1974). In the mid-1980s, during the second
phase of self-management, housing became
decentralized, introducing a complementary
system of “solidarity apartments” alongside
socially owned housing. This program func-
tioned as a corrective mechanism for ad-
dressing the housing needs of the segments
of the population unable to obtain housing
through their workplaces (Nikolic, 2023).

The first prize was awarded to the entry by
Arsenije Martinovic (Markus, 2008: 106), who
was also working at the Republic Institute for

FIG. 4 FIRST-FLOOR PLAN FEATURING TWO-BEDROOM
APARTMENTS ORGANIZED WITH A CIRCULAR
CIRCULATION SCHEME, 1974
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FiG. 5 COMPETITION ENTRY MODEL ILLUSTRATING
THE CHARACTERISTIC VOLUMETRIC COMPOSITION
OF THE APARTMENT BLOCK, DISTINCTIVE

OF THE ARCHITECT’S VOLUMETRIC LANGUAGE, 1973

Urbanism and Design. Bojovic’s design re-
ceived the second or third prize®. In contrast
to the competition-winning scheme — subse-
quently realized between 1974 and 1976 —
which structured the buildings along the
block perimeter, Bojovi¢ proposed a funda-
mentally different urban concept. The build-
ings were grouped in the centre, with the am-
bition of establishing a residential street
(Kovacic, 2016) and square, as well as a sig-
nificant green buffer zone between the hous-
ing and the surrounding traffic arteries. The
competition entry was submitted under the
code PRAXIS and was the author’s first com-
petition entry on the topic of multi-family
housing and has remained unknown to the
professional public to date. At the same time,
it anticipates his later competition proposal
for Blok 5.

The proposed buildings, four storeys high,
are volumetrically distinctive. The massing is
adapted to the climatic context for which the
project was designed, while access routes
and pedestrian circulation around the block
is covered over a width of four and a half me-
tres. The architect effectively achieved volu-
metric dynamism through a characteristic
shifting of residential units across the floors,
resulting in articulated cross-sections, and
leading to cantilevered overhangs and cov-
ered pedestrian access (Fig. 5).

The two buildings, positioned opposite each
other, consist of three wings each, and are
each organized around eleven staircases.
The apartments are accessed from a main
landing, reflecting the author’s characteristic
organization of the typical floor with integrat-
ed vertical circulation (Knezevic, 1989: 29-30).
In this project too, the author explores the
possibilities of a modular organization of the
typical floor and residential units, establish-
ing a modular grid with an axial span of 5.4
metres, allowing for the achievement of a
highly dynamic spatial expression, while
meeting the required number and structure

SCIENTIFIC PAPER

of apartments as defined by the competition
brief.

Three variants of two-bedroom apartments
are provided. Common to all is the circular
connection around a centrally designed bath-
room and through the kitchen. Three-bed-
room apartments follow a similar organiza-
tional logic, emerging from the basic two-
bedroom module through the addition of a
third bedroom and a bathroom (Fig. 6).

HOUSING ESTATE BLOK 5,
PODGORICA (1977-1984)

All the above served as a prelude to the to the
Blok 5%, a residential neighbourhood in
Podgorica and the author’s most well-known
work. Unlike the previously discussed proj-
ects, in which Bojovic also acted as the urban
planner, Blok 5 represents the realization of a
first-prize competition entry, based on an al-
ready adopted detailed urban plan (Fig. 7).
Namely, in the context of self-managed so-
cialism, an invited competition for a new resi-
dential neighbourhood in Titograd was an-
nounced in Montenegro in early 1977, orga-
nized by the Investor — Self-Managed Interest
Community (SIZ). The Republic Institute for
Urban Planning and Design participated with
three entries, of which Bojovic’s was consis-
tently submitted under the code PRAXIS.

The competition program required a precise
number and structure of apartments and strict
adherence to the prescribed floor areas, in ac-
cordance with the standards for socially ori-
ented housing. By employing a 6x6-meter
module, Bojovic’s proposal succeeded in
meeting all the stipulated programme require-
ments — 1,800 residential units, ranging in
structure from studio (36 m?) to four-bedroom
apartments (108 m?) (Bojovic¢ and Baji¢ Sesto-
vi¢, 2020; Jovicevic, 2017).

Prior to the competition for Blok 5, the archi-
tect spent two years in Paris, working on his

15 Official data on this competition are scarce, and
Bojovic, in direct conversation, cannot recall with pre-
cision whether his entry received the second or third
prize.

16 Blok 5 is widely regarded as the most renowed
housing estate of the socialist period in Montenegro,
and it was also recently ranked the most desirable
residential area for living in Podgorica, in a survey con-
ducted by a private media outlet (***, 2026). In recent
years, there has been a significant increase in schol-
arly interest.

17 Blok 5 (originally ,.Stambena zajednica broj 5 —
Krusevac u Titogradu“ — Housing Community number
5 — Krusevac, in Titograd, in English) was planned and
designed at the level of a local community with six
thousand inhabitants.

18 The author of the detailed urban plan was archi-
tect Vukota Tupa Vukotic, Bojovic’s colleague from
RZUP, where the plan was designed and adopted in
1976.
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doctoral dissertation under the supervision of
Henri Lefebvre (Lefebvre, 1976). Through the
project of this residential neighbourhood, the
author continued, in practice, his own re-
searchinto the relationships between the indi-
vidual, society, and the city — relationships
that Lefebvre had theorized in his seminal
works “The Production of Space” (1974) and
“The Right to the City” (1968). The focus was
placed on the individual, on the role of the
user as the central figure around whom both
plans, and the city itself are formed (Dragovic,
2018). In this sociologically and politically spe-
cific moment for Montenegro, during the peri-
od of Yugoslav self-managed socialism —when
state policy itself implied the participation of
individuals in decision-making — Bojovic con-
sidered the involvement of users in the cre-
ation of their own living environment to be es-
sential, and introduced the concept of flexibil-
ity in residential space, a quality that most
clearly distinguished the first-prize proposal
(Bojovic and Bajic¢ Sestovi¢, 2020).

The first level of flexibility lies in the volumet-
ric differentiation of buildings through vary-
ing compositions of the same elements,
while the second concerns the internal struc-
ture of apartments, allowing adaptation to
specific needs within a fixed building volume
and resulting in a dynamic massing. Overall,
the dramatic volumetry of the buildings in
this neighbourhood — particularly the five
high-rise towers in the central area (Fig. 8),
with cantilevered overhangs of up to five me-
ters® — constitutes a key spatial quality by
which the complex is recognized (Straus,
1991). The third level of flexibility concerned
the possibility of organizing the interior ac-
cording to the needs of the users.

At the time, Blok 5 represented a major design
and construction undertaking for Montenegro.
The buildings — thirteen in total, with an over-
all floor area of 190,000 square metres — were
constructed sequentially, with construction

19 The five-meter cantilevers constituted a structur-
ally demanding solution for the engineers collaborat-
ing on the Blok 5 project. Consequently, the Institute
of Earthquake Engineering in Skopje, Macedonia, giv-
en their experience with the devastating earthquake
of 1963, was engaged as a consultant for the structural
design throughout the entire process, providing tech-
nical verification and full support for the proposed
structural system (Bojovic, 2025).

20 The thesis remained unfinished, due to the im-
mensity of the subject matter and retirement of the
Mentor. However, its returns were to be evidenced in
the author’s praxis (Blagojevic, 2017: 143)

21 After the longitudinal building A3 had been paint-
ed in accordance with the projected chromatic
scheme, intended to accentuate its volumetric compo-
sition, the process was discontinued by Bojovic’s col-
leagues, and a Commission for Fagade Painting was
constituted, with the building ultimately repainted
(Fig. 10) (Bojovic, 2025).
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beginning as early as autumn 1977 and con-
tinuing until 1983 (Bojovic, 2025). The phased
construction was followed by phased occu-
pancy. At the same time, Bojovi¢ was working
on his doctoral dissertation®.

At the conceptual design stage, Blok 5 was
tested in a prefabricated system. Following
the selection of the contractor, however, the
project was designed and subsequently exe-
cuted using a system of monolithic reinforced
concrete walls and slabs. The interior ele-
ments, including built-in equipment and cer-
tain partition components were prefabricat-
ed, allowing for a high degree of flexibility.
The departure from the original design con-
cerned the colour treatment of the fagades,
which, rather than following the author’s de-
sign, were ultimately executed according to a
later proposal by a specially appointed Com-
mission for Fagade Painting? (Bojovic, 2025).

Due to its modular organization, the architect
offered a large number of variants within the
same floor areas and using the same ele-
ments (Fig. 9). The apartments were orga-
nized with only the wet core fixed, while all
other partition walls were movable, allowing
for relocation or removal in coordination with
the architect, who remained available to fu-
ture users during the design and construc-

FIG. 6 COMPETITION ENTRY MODEL ILLUSTRATING
THE DYNAMIC SPATIAL COMPOSITION OF THE
APARTMENT BLOCK, TOGETHER WITH THE APARTMENT
TYPOLOGIES, DISTRIBUTED ACROSS FOUR FLOORS,
1973
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FiG. 7 DETAILED URBAN PLAN OF BLOK 5,
AUTHOR ARCHITECT VUKOTA TUPA VUKOTIC, 1976

FiG. 8 TWO CENTRAL TOWERS IN BLOK 5,
VIEW FROM THE INNER COURTYARD
AND FROM THE CENTRAL PARKING SPACE, 1989

tion process>. (Stamatovic and Bojovic,
2023; Bojovic and Baji¢ Sestovic, 2020).

The basic apartment type, which served as
the foundation for an impressive number of
variations on the theme, is a two-and-a-half-
room apartment organized within an axial
grid of 6 x 14.4 metres, with a centrally posi-
tioned fixed wet core, around which the toi-
let, bathroom, and kitchen are arranged,
further enabling circular connection in the
majority of apartments (Fig. 10).

Horvat (2020, 2024) argues that this residen-
tial neighbourhood can be regarded as one of
the most theoretically and practically consis-
tent and enduring examples of (socialist) self-
management in Yugoslav mass housing. It
undoubtedly represents a realization of praxis
— a synthesis of the author’s theoretical ambi-
tions and their practical testing, as well as a
social advancement aimed at enabling users
to identify with their own living environment.
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CONCLUSION

This paper analyses a segment of the design
oeuvre of the Montenegrin architect Mileta
Bojovic, through the example of four archi-
tectural works from the very beginning of the
author’s professional career. Particular em-
phasis is placed on the continuity of ideas
that the author consistently tested through
his practice. Bojovic persistently embedded
his own research into his buildings, exploring
the underlying principles of production of
space, that is, the individual-society-city-
-architecture nexus. Furthermore, the analy-
ses clearly demonstrate that each project
represents a form of contextual architectu-
re, while simultaneously remaining avant-
garde? in terms of its programme, volumetric
expression and massing dynamics, as well as
its functional organization. Norberg-Schulz
(1982) argues that to connect with a place
means to care for that place. For him, true ar-
chitecture is an architecture of care — an ar-
chitecture of participation that helps individ-
uals realize their role as inhabitants. Bojovic’s
architecture emerges from a deep and multi-
layered understanding of the socio-spatial
context, particularly that of his hometown,
Zabljak, with a clear ambition to enhance
people’s habits, values, and needs through
urban planning and architecture.

In terms of form, the dynamism of massing is
a result of a reflective approach to (architec-
tural) space and to living within that space —
cantilevered overhangs, covered pedestrian
circulation, and the articulation and fragmen-
tation of volumes in response to the inherited
context collectively produce an architectural
expression of markedly dynamic, and at
times even dramatic, volumetry. The theme is
even more complex given that it concerns
housing, the most sensitive task for any ar-
chitect. The author approaches it with the
ambition of fostering a sense of community,

22 Within the broader European context, Bojovi¢’s
work aligns with a wider shift toward participatory, so-
cially engaged housing, distinguished by its grounding
in Yugoslav self-management. In the United Kingdom,
Ralph Erskine designed the Byker Wall (1969), where
future residents took part in shaping their homes
through a pilot project, emphasizing the social dimen-
sion of housing (Erskine, 2009). In Belgium, Lucien Kroll
collaborated with residents on La Mémé, linking partici-
pation to the protests of May 1968 (Turkkul, 2022). In
Italy, Villaggio Matteotti (1969-1975), designed by
Giancarlo De Carlo with Domenico De Masi, followed
similar participatory principles (Felci, 2015). In theory,
John Habraken (1972) proposed separating collective
“support” from individual infill, opposing mass housing
uniformity — an approach resonant with Yona Fried-
man’s utopian projects (Cline and di Carlo, 2002), both
aiming to restore social agency in housing design.

23 Bojovic (2024) argues that architecture is, by its
very nature, predisposed to the avant-garde, since it is
designed only in part for its own time and predomi-
nantly for the future — for generations yet to come.
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the individuation of spatial units and en-
abling users to identify with the space, so
that its appropriation may be as complete
as possible. At the level of the apartment
itself, the elimination of segregation gener-
ates a fluid, more humane space, multiply
interconnected and open to interpretation —
a space of pronounced qualitative, that is,
use value.

Bojovic’s fundamental orientation is ground-
ed in praxis, incorporating user participation
in decision-making regarding their own living
environment, as well as a conceptual open-
ness of architectural space to accommodate
future needs. Within the context of socialist

self-management, such an approach aligned
with the prevailing ideological framework,
with the conviction that every society produc-
es its own space (Lefebvre, 1974), albeit
marked by an inevitable tension with estab-
lished traditional Montenegrin spatial prac-
tices. In conclusion, the architectural oeuvre
of architect Mileta Bojovic is grounded in con-
sistent theoretical convictions and clearly
shaped by artistic tendencies, positioned be-
tween the spirit of space and the spirit of the
time (Bojovic, 2006). Thus, as Norberg-Schulz
(1982) argues, architecture becomes a work
of art precisely when it reveals the spatiality
of the lived universe. The foregoing analysis
reinforces its contemporary relevance.

FIG. 9 TYPOLOGY OF THE APARTMENTS IN ELONGATED
BUILDING D2, RANGING FROM STUDIO TO THREE
BEDROOM APARTMENTS. APARTMENTS FEATURE
FLEXIBLE LAYOUT DUE TO FIXED CENTRAL CORE

AND REMOVABLE PARTITIONS. MOST UNITS ARE
CONCEIVED WITH CIRCULAR CONNECTION

FiG. 10 PHOTOGRAPH OF THE ELONGATED BUILDING
A3, WITH SEGMENTS PAINTED IN THE ORIGINAL
COLOUR SCHEME (1978), FOLLOWED BY THE BASIC
TWO-AND-A-HALF BEDROOM APARTMENT,
FEATURING CIRCULAR CONNECTION
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ABSTRACT

This paper introduces a framework for a qualitative study of factors
influencing daylight considerations in the architectural design pro-
cess. Following the Grounded Theory method, a five-step analytical
protocol was adopted to first elaborate an abstract diagram of day-
light design factors. This diagram was subsequently employed to
analyse the architectural representations of thirty houses designed
during the first decade of the 21% century. Applying multiple corre-
spondence analysis to the results led to the identification of five dis-
tinct groups. Exploring these groups’ characteristics enabled the

development of a representative model for the studied phenomena.
The results reveal that daylight design was largely inspired by local
daylight culture, the sites’ luminous characteristics, and the opportu-
nities offered by digital mediation. The findings also indicate that the
early and mid-decade contexts were marked by a successive evolu-
tion in daylight representation. Finally, this research serves as a basis
for future studies on daylight in architecture, thereby contributing to
the expansion of the knowledge base on qualitative daylight factors
in design research.
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INTRODUCTION

l \rchitecture is nowadays significantly in-
fluenced by the use of architects’ websites as
the primary mediator of architectural produc-
tion (Paule and Pereira, 2021: 1). These web-
sites typically curate a portfolio of architects’
continuous and evolutionary design work
(Pramono and Yuninda, 2022: 291; Briigger,
2008: 156). Consequently, the digital media-
tion of architectural production has intro-
duced a transformative shift in the way con-
temporary architecture is thought, practiced,
and documented (Joklova and Budreyko,
2019: 102). As such, architects’ websites
serve as a reliable resource for investigating
contemporary architectural production (Su-
setyarto et al., 2023: 5).

The beginning of the 21st century witnessed
a growing interest among architects in incor-
porating daylight throughout their design
process (Jiang et al., 2022: 6; Sun et al., 2021:
293). Accordingly, the consideration of day-
light has become one of the defining features
of contemporary architectural practice (Re-
veyron, 2020: 201). Despite its importance,
studies concerning daylight in architecture
usually focus on quantitative indicators such
as those associated with daylight metrics
(e.g., daylight factor, daylight autonomy,
useful daylight illuminance, and annual light
exposure) or those based on spatial charac-
teristics (e.g., orientation, window-to-wall
ratio, and shading devices) (Jones, 2017: 17;
Fang and Cho, 2019: 8). As a result, the exist-
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ing analytical methods for the evaluation of
qualitative daylight indicators in architecture
remain notably limited and mostly devoid of
a theoretical framework (Gojnik, 2018: 403).

Throughout the various steps of their design
work, architects regularly employ diverse
modes of representation to articulate their
intentions (Ewenstein and Whyte, 2009: 8;
Tufano, 2015: 81). Handmade sketches are
commonly employed by architects in the ini-
tial stages to express their intentions in an
abstract way (Derycke, 2012: 154), while or-
thographic drawings such as plans, sections,
elevations, and axonometric projections are
used during advanced stages to coordinate
technical details (Baudez, 2015: 58). Further-
more, physical models and photography are
specifically utilised to integrate the artistic
and technical aspects of their design inten-
tions (Pilard, 2014: 3). Ultimately, architec-
tural representation is regarded as a valuable
source of data for studying architects’ deci-
sion-making processes.

The identification of design factors has been
consistently recognized as a specific area
within architectural design research (Parsaee,
Motealleh and Parva, 2016: 328). This is pri-
marily due to the field’s capacity to be ex-
plored by various scientific disciplines (Marin,
Lequay and Bignon, 2009: 12). Early studies
primarily sought to differentiate between de-
sign factors derived from the arts and those
borrowed from the engineering sciences (Si-
monnot, 2009: 2). Subsequent research em-
phasized the necessity of implementing theo-
retical models capable of addressing their in-
herent complexity (Claeys, 2013: 89). More
recently, studies have indicated the need for a
methodological framework that can serve as a
guideline to analyse architectural design fac-
tors across different design stages and situa-
tions (Lojanica and Dragisic, 2018: 752).

To address these identified gaps, the present
research’s main purpose is to propose an
analytical framework for investigating day-
light design factors, and to test its reliability
with a limited corpus of houses. Thus, the
adoption of a purely qualitative approach
based on the analysis of daylight’s visual rep-
resentation will contribute to complementing
the predominant studies typically reliant on
quantitative indicators. In light of these con-
siderations, this study proposes the follow-
ing research questions: (i) What factors pri-
marily influenced the consideration of day-
light in architecture at the beginning of the
21st century? (i) How did these factors inter-
act and impact the visual representation
among contemporary architects? (iii) What
role did architects’ websites play in the
choice of representation modes during the
design process?
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RESEARCH METHODOLOGY
GROUNDED THEORY

Grounded Theory is an inductive and system-
atic research method used to reveal patterns
in qualitative data, with the aim of develop-
ing a theoretical position (Bollo and Collins,
2017: 87; Corbin and Strauss, 2007: 59). The
specificity of this method is the emergence of
theories from qualitative data rather than
from predetermined hypotheses (Charmaz
and Bryant, 2010: 409). Adopting Grounded
Theory for this research allows for a qualita-
tive study of architects’ decision-making pro-
cesses during their design work. Such a task
is achieved through a characterisation, cod-
ing and comparison processes that provide a
framework for the practical implementation
of qualitative indicators. These are identified
within architectural representations shared
by architects on their websites to describe
the role of daylight in the formulation of their
design strategy and the choice of representa-
tion modes throughout the design stages.

ANALYSIS PROTOCOL

Following the Grounded Theory standard
workflow, a five-step analytical protocol was
developed to investigate how architects con-
sider daylight in their design (Fig. 2). (i) The
first step consists of theoretical sampling,
which is achieved by fixing a corpus of houses
that meet the pre-established selection crite-
ria. The websites of the corresponding archi-
tects are then consulted to collect various
modes of representation used to present the
selected houses. The qualitative data are sub-
sequently characterised according to prede-
termined criteria. (ii) The second step involves
open coding (Karimimoshaver et al., 2020: 2);
it is conducted through a content analysis of
the architects’ textual representations. The
extracted concepts are first structured into
concept maps and then organized hierarchi-
cally into factors, categories, and subcatego-
ries using pyramid charts. These charts are
eventually integrated into an overall abstract
diagram. (iii) The third step implies axial cod-
ing (Vassili and Nicolas, 2008: 145); it is oper-
ated by using the abstract diagram for the vi-
sual analysis of the collected houses’ archi-
tectural representation. This process enables
the generation of analytical diagrams that
quantify the factors, categories, and subcate-
gories adopted for the design of each house.
(iv) The fourth step involves selective coding
(Birks and Mills, 2015: 12); it is based on the
identification of similarities that may exist be-
tween the obtained analytical diagrams in or-
der to assemble them into distinct groups.
These similarities are statistically extracted
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by means of multiple correspondence analy-  FiG. 1 SKETCH EDITED BY ED LIPPMANN
sis (MCA). The coding level results in repre-  FOR THE DESIGN OF BUTTERFLY HOUSE:
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identified group. (v) The final step consists of
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TABLE | THE SELECTED HOUSES AND THEIR CORRESPONDING ARCHITECTS’ WEBSITES

N° | House Architect Country Year | Architect’s website

o1 | House 20x20 Assadi Felipe Chili 2005 | www.felipeassadi.com

02 | CasaRaveau Assadi Felipe Chili 2006

03 | Casa Schmitz Assadi Felipe Chili 2001

o4 | Casa Serrano Assadi Felipe Chili 2006

o5 | Glass Shutter House Ban Shigeru Japan 2003 | www.shigerubanarchitects.com
06 | Naked House Ban Shigeru Japan 2002

07 | Arkansas House Blackwell Marlon United States | 2004 | www.marlonblackwell.com
08 | Tower House Blackwell Marlon United States | 2000

09 | Asencio House Baeza Alberto Campo | Spain 2000 | www.campobaeza.com

10 | Holman Residence Durbach Block Australia 2004 | www.durbachblockjaggers.com
11 | Spry Residence Durbach Block Australia 2003

12 | Guesthouse Kanner Stephen United States | 2006 | www.residentialarchitect.com
13 | Malibu 3 Kanner Stephen United States | 2004

14 | Butterfly House Lippmann Associates | Australia 2005 | www.lippmann.com.au

15 | Pearl Beach House Lippmann Associates | Australia 2007

16 | Tree House Lippmann Associates | Australia 2001

17 | Balmoral House Moore lan Australia 2006 | www.ianmoorearchitects.com
18 | Rose House Moore lan Australia 2000

19 | Cell Brick House Tekuto Atelier Japan 2004 | www.tekuto.com

20 | Lucky Drops House Tekuto Atelier Japan 2005

21 | Wafers House Tekuto Atelier Japan 2004

22 | Engawa House Tezuka Architects Japan 2005 | www.tezuka-arch.com

23 | Machiya House Tezuka Architects Japan 2006

24 | Anthill House Tezuka Architects Japan 2001

25 | Canopy House Tezuka Architects Japan 2006

26 | Observatory House Tezuka Architects Japan 2003

27 | Chicken Point Cabin Olson Kundig United States | 2002 | www.olsonkundig.com

28 | Boxenbaum Residence | Steven Ehrlich United States | 2004 | www.eyrc.com

29 | Leonard Residence Steven Ehrlich United States | 2000

30 | Webster Residence Steven Ehrlich United States | 2000

cess. This is performed by comparing the re-
sults of the characterisation and coding pro-
cesses. The findings are afterwards used to
develop a representative model of the stud-
ied phenomenon.

THEORETICAL SAMPLING

The adopted qualitative data for this research
encompass the various modes of architec-
tural representation employed by architects
during the design of single-family houses.
This choice was based on the fact that the
house has historically fostered the experi-
mentation of new architectural approaches
(Bell, 2006: 10).

PRIMARY DATA

The primary data for this study were drawn
from Peter Hyatt’s (2007) book, entitled “Mas-
ter of Light: Designing the Luminous Houses.”
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It was selected as a unique reference due to
the significant number of featured architects
who are internationally renowned for their nu-
merous architectural awards, including the
Pritzker Prize. Furthermore, this book was cho-
sen as the main source for case selection due
to the geographical diversity of the presented
houses, which are located in Europe, South
America, North America, Asia, and Australia.
Such a wide selection increases the richness
and representativeness of the study corpus,
and serves as an additional criterion for a com-
parative analysis.

DATA SELECTION

The exploration of the content of the reference
book was conducted through an initial selec-
tion process based on two main criteria. The
first criterion considered the project type,
which had to be exclusively a single-family
house, and the design period, which was re-
stricted to the 21st century. The second selec-
tion criterion related to the luminous atmo-
sphere. For this, an overview of the luminous
characteristics of each location was carried
out to classify the houses according to their
dominant sky conditions. The associated data
were obtained from the meteorological web-
site www.currentresults.com, which has been
validated as a reliable source for scientific re-
search (Herrera et al., 2017). The result is a
final selection of thirty houses designed by
twelve architects from around the world.

DATA COLLECTION

The data collection process was performed
by consulting the corresponding architects’
websites of the selected houses (Table ). The
objective was to gather the diverse architec-
tural representations used to present each
case. The collected data were then organized
according to the following categories: textual
descriptions, handmade sketches, orthogo-
nal drawings (plans, sections, elevations, and
axonometries), photography of the building
and interior space, and pictures of the physi-
cal and digital 3D models.

The obtained corpus does not include any
cases from Africa due to the absence of Afri-
can examples in the reference book, which by
no means reflects a voluntary exclusion of
the continent. Incorporating supplementary
books to include African houses would risk
excessively increasing the number of cases
and, consequently, further expanding a data-
set that is sufficient to test the reliability of
the provided methodological framework.

DATA CHARACTERISATION

A preliminary analysis of the collected data
reveals that a half of the selected houses
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. Decade beginning (2000-2003)
Mid-decade (2004-2006)
. Decade end (2007-2010)

- Clear sky with sun
Clear sky without sun

. Overcast sky CIE

Overcast sky

. Photography
Text

. Sketch

Orthogonal projection

were designed between 2000 and 2003,
while the other half were designed between
2004 and 2006. The end of the decade (2007-
2010) is represented by fewer houses (Fig.
3a). Consequently, the study corpus covers
the early and mid-decade contexts. It will en-
able the analysis of the transitional period
between the late 20th and early 21st centu-
ries. The analysis also discloses that two-
thirds of the houses are located under a clear
sky with sun, a quarter are situated under a
clear sky without sun, and a fifth are located
under an overcast sky (Fig. 3b). The diversity
of sky conditions will allow a comparative
study between the architects’ daylight design
and the characteristics of the site’s light. The
analysis of the representation modes reveals
the use of photography in all cases; sketches
and texts emerge as the second most em-
ployed modes, while orthogonal projections
are the least used representation mode (Fig.
30). Thus, the study will consist of detecting
the design stages during which each mode is
significantly used.

CODING PROCESSES

In consequence of the insufficient existing re-
search on the subject, the coding process fol-
lows J.F. Wong’s (2010) work. Furthermore,
given the volume of generated diagrams, this
section will present only the final diagram ob-
tained for each level of coding.

OPEN CODING

The first level of coding was conducted by ex-
tracting key concepts referring to daylight
considerations from the textual representa-
tion of the selected architects. The concepts
were initially transcribed verbatim and illus-
trated through concept maps. They were then
categorised hierarchically into factors, ca-
tegories, and subcategories. The criteria for

identifying core categories during text ana-
lysis were derived from those proposed by
Strauss (1987: 36). Consequently, five main
factors were defined: (i) The Ideation factor
describes the design references that inspired
the architects while formulating their day-
light intentions. (ii) The Conformation factor
addresses the spatial configuration of the lu-
minous atmosphere; it includes daylight ty-
pology, representing the daylight system;
daylight topology, describing the qualitative
specifications of daylight distribution; and
daylight morphology, indicating the propor-
tions, positions, and sizes of the daylight sys-
tem components. (iii) The Representation
factor encloses the various modes used by
architects to express their daylight consider-
ations, incorporating handmade sketches,

FiG. 3 DATA CHARACTERISATION ACCORDING TO
THREE SELECTION CRITERIA: (A) HOUSE DESIGN
YEAR; (B) TYPE OF SKY CONDITION;

(c) REPRESENTATION MODE

FiG. 4 OVERALL
ABSTRACT DIAGRAM
OF DAYLIGHT DESIGN
FACTORS

Ideation

Referencel

Internal
External
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orthographic projections, and photography.
(iv) The Style factor classifies the characteris-
tics of daylight representation according to
architectural movements. (v) The Usage fac-
tor identifies the primary functional features
of the architects’ design. The next step in-
volved the consolidation of the relevant cat-
egories and subcategories constituting each
factor into corresponding hierarchical pyra-
mid charts. The five pyramid charts were fi-
nally integrated into an overall abstract dia-
gram, in which the factors are situated in the
inner ring, the related categories in the mid-
dle ring, and the subcategories in the outer-
most ring (Fig. 4).

AXIAL CODING

The second level of coding involves applying
the previously developed diagram to analyse
the selected houses as performed through a
visual content analysis of the architectural
representations published on the architects’
websites to describe the houses design. This
process generated thirty individual analysis
diagrams corresponding to the number of the
houses. The content of the diagrams was
then summarised in a comparison table, with
rows representing the factors, categories, and
subcategories, and columns representing the
houses. Colour-coded columns are employed
to distinguish between considered and non-
considered factors (Table I1).

SELECTIVE CODING

The third level of coding was performed by
subjecting the results of the previous steps
to multiple correspondence analysis (MCA).
The visual interpretation of the distribution
of the thirty analysed houses across the ob-
tained scatter plot graph reveals a clear
structuring of daylight consideration into five
distinct groups, defined by Dimension 1
(29.55%) and Dimension 2 (12.12%). Dimen-
sion 1 (horizontal axis) corresponds to the
Representation factor; it acts as the primary
differentiator that isolates Group V from the
rest of the sample. Dimension 2 (vertical axis)
refers to the Ideation factor; it provides a hi-
erarchical classification of the remaining
groups (Groups I-IV) and highlights a pro-
gressive shift in daylight design intention.
Furthermore, the majority of the analysed
houses are clustered along the vertical axis
(Dimension 1 = 0). This proximity indicates a
high level of convergence in adopting day-
light in their design, while their vertical dis-
persion reflects variations in the employed
representation modes for expressing the
daylight intention, from Group | (negative val-
ues) to Group IV (positive values). In con-
trast, three houses (Group V) are isolated
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from the rest of the sample along Dimension
1; this indicates a major difference in their
features, which do not align with those of the
other 27 cases (Fig. 5).

The visual exploration of the houses within
each identified group led to the extraction of
their main characteristics.

Group | is characterised by the adoption of
the site’s luminous environment as an im-
plicit reference during the design ideation
phase. A second feature is the common spa-
tial conformation of daylight, composed of
openings as the daylight typology compo-
nent and proportions as the daylight morpho-
logical descriptor. The third characteristic is
the use of photography as the principal mode
of daylight representation (Fig. 6a). The real-
ism of the photography aligns with the aes-
thetic principles of the Modernist style. Fi-
nally, the space usage emphasizes the conti-
nuity between the interior space and the
natural surroundings.

Group Il is defined by a design ideation that
mixes references and creativity by reinter-
preting traditional daylight components of
the local culture. The spatial conformation of
daylight includes courtyards, openings, and
control devices within the daylight typology,
as well as the geometric distribution of day-
light within the daylight topology. The third
attribute is the use of handmade sketches as
the primary mode of representation (Fig. 6b).
This encompasses both the artistic features
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FIG. 5 SCATTER PLOT CLUSTERING THE THIRTY
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of pre-modern architecture and the virtuality
of the Modernist style. Spatial usage accen-
tuates the symbolism of natural light in defin-
ing space identity.

Group Il is distinguished by an innovative
design approach focused on the effect of
daylight on the perception of space. The spa-
tial conformation of daylight is defined by a
combination of openings and control devices
within the daylight typology, and the non-
geometric distribution of daylight within the
topology. During the houses’ design process,
the desired daylight effect is tested using
physical models (Fig. 6c), which is clearly
demonstrated through subsequent photog-
raphy. These practices align with Modernist
architecture. Spatial usage underlines the
intended comfort and sociability within the
space.

Group IV is identified by the technical manip-
ulation of the daylighting system. Conse-
quently, the spatial conformation of daylight
is composed of control devices as the main
daylight typology component, and position
as the unique morphological descriptor. The
third feature is the use of orthogonal draw-
ings, mainly axonometric projections (Fig.
6d), as the primary mode of representation.
The adopted aesthetic principles combine
the realism of the Modern Movement with
the innovation of Postmodern architecture.
Spatial usage evokes the relationship with
the urban environment while preserving the
privacy of the space.

Group V is defined by an explicit declaration
of embracing the Modernist architectural
style. The spatial conformation of daylight is
based exclusively on openings within the
daylight typology. Notably, this group is dis-
tinguished by the use of textual representa-
tion exclusively to express the architect’s
daylight design strategy. These written de-
scriptions usually reflect the adopted Mod-
ernist aesthetic principles. Spatial usage
highlights sociability within the space.

A REPRESENTATIVE MODEL
OF DAYLIGHT DESIGN IN ARCHITECTURE

This section constitutes the writing-up step; it
discusses the interrelationship between the
results of the coding and characterisation pro-
cesses in an aim to develop a representative
model that reflects the main factors of daylight
consideration by the studied architects.

REPRESENTATION MODES THROUGHOUT
THE DESIGN PROCESS

The representation of the studied architects
is largely impacted by the nature of their de-
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sign ideation: (i) In contextual design, usually
inspired by local daylight culture, the archi-
tects employ handmade sketches to express
their daylight intentions from the earliest
stages of their design process. This practice
characterises the work of the Group | archi-
tects (Felipe Assadi, Stephen Kanner, Olson
Kundig and lan Moore Architects); similarly,
it defined the work of the Group Il architects
(Alberto Campo Baeza, Lippmann Associates
and Tezuka Architects). (i) In creative design,
mostly characterised by the manipulation of
the building skin, architects use axonometric
projections and physical models during the
intermediate stages. This practice identifies
the work of the Group IlI architects (Durbach
Block and Marlon Blackwell Architects) as
well as the work of Group IV architects
(Shigeru Ban and Atelier Tekuto). (iii) In cas-
es where the design is entirely inspired by a
specific architectural style, architects use
text and photography as the only modes to
describe the luminous atmosphere during
the advanced stages of their design process.
This practice is evident in the work of Group
V, represented by Steven Ehrlich.

THE SITE’S LIGHT AS TANGIBLE
DESIGN INGREDIENT

The luminous attributes of the site are con-
sidered by the studied architects to be an es-
sential element that determines their design
choices regarding the daylight system com-
ponents: (i) Under a clear sky without sun,
the daylight system is based on shaping
openings. This practice characterises the
houses of Groups | and Il, where large win-
dows are conceived to establish a direct con-
nection between the building and its sur-
roundings. (i) Under an overcast sky, the ad-
opted daylight system focuses on the control
elements. This strategy is frequently adopted
for the houses of Group I, where daylight
design typically incorporates multiple layers
of the building envelope to provide views to
the outside while maintaining privacy within
the space. (i) Under a clear sky with sun, the
daylight system comprises various compo-
nents, including courtyards, windows, and
control devices. This sky condition constrains
architects’ choices, often leading them to
draw on traditional local daylight strategies
to reproduce the qualitative characteristics
of a typical luminous atmosphere.

THE EVOLUTION OF DAYLIGHT
REPRESENTATION OVER THE DECADE

The representation of daylight by architects
on their websites underwent significant
changes throughout the first decade of the
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21st century. This evolution was largely driv-
en by the opportunities offered by digital
sharing, which encouraged them to express
diverse aspects of their daylight consider-
ations throughout the design process: (i) At
the beginning of the decade, the architec-
tural representations shared on architects’
websites consisted primarily of handmade
sketches describing the incorporation of cul-
tural background into daylight design. (ii)
The mid-decade context was marked by sig-
nificant progress in the handling of new day-
lighting techniques. As a result, the architec-
tural representations shared on architects’
websites shifted to include physical models
and orthogonal drawings for explaining the
components of the innovative daylight sys-
tems. (iii) The end of the decade was charac-
terised by sharing photography and texts to
reveal the architects’ intentions and the qual-
ity of the resulting luminous atmosphere.

The linking of the obtained results from the
whole steps led to the elaboration of a repre-
sentative model of daylight design and repre-
sentation by the studied architects (Fig. 7).

CONCLUSIONS

This paper presents the results of a study that
employs a grounded theory methodology to
establish an initial analytical framework for
evaluating qualitative daylight indicators
within the design process of contemporary ar-
chitects. To this aim, the architectural repre-
sentations of thirty houses designed during
the first decade of the 21% century were inves-
tigated via a five-step analytical protocol.

The study’s findings indicate that the early
and mid-decade contexts were a key period
for daylight consideration in architecture,
which has evolved from the paper version to a
digital sharing of their graphic representa-
tions. This shift was notably driven by the
emergence of websites as a primary mediator
for the architects’ work. The use of these plat-
forms allowed architects to share various
modes of daylight representation correspond-
ing to the different stages of their design pro-
cess. Moreover, this period was marked by a
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significant evolution in the role of daylight in
formulating the architects design ideation,
largely inspired by local daylight cultures, the
sites’ luminous characteristics, and the new
opportunities afforded by digital sharing.

The main advancement of this research con-
sists in the establishment of an abstract dia-
gram which will serve as a conceptual model
for future studies to analyse a broader range
of architects and case studies. Likewise,
the developed representative model should
serve as a reference for comparing future re-
search findings, thereby contributing to the
expansion of the database on qualitative
daylight factors in design research.

However, the primary limitation of this re-
search, which affects its representativity, is
the restricted number of reference books
and, consequently, the limited number of
studied cases. This was due to the study’s
main objective, which was to test the reliabil-
ity of the proposed analytical framework
rather than the generalisability of the find-
ings. For this reason, further studies are re-
quired to incorporate a larger selection of
reference books and a broader corpus of ar-
chitects and houses, aiming toward the de-
velopment of an integrative framework for
daylight design within contemporary archi-
tectural practice.

FIG. 7 REPRESENTATIVE MODEL OF DAYLIGHT DESIGN
AT THE ONSET OF THE 21°" CENTURY
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ABSTRACT

Acoustic comfort in educational buildings plays a key role in user sat-
isfaction and learning efficiency. This study investigates the effects of
multiple physical environmental parameters-air temperature, relative
humidity, air velocity, mean radiant temperature, sound pressure
level, and horizontal and vertical illuminance-on auditory perception
and comfort in educational spaces. The research was conducted in
two design studios and one classroom at Adana Alparslan Tiirkes
Science and Technology University, using simultaneous subjective

surveys with 88 participants and objective environmental measure-
ments taken at the same locations. After reliability and normality
checks, Pearson correlation and multiple linear regression analyses
were applied. Results show that sound pressure level is the only sig-
nificant determinant of auditory perception, while auditory comfort is
significantly influenced by sound pressure level, relative humidity,
and horizontal illuminance. The findings emphasize the importance of
a holistic approach to evaluating indoor auditory comfort.
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INTRODUCTION

ndoor environmental quality is generally de-
fined by four main comfort components: ther-
mal comfort, auditory comfort, visual comfort,
and indoor air quality (Lee, Lee and Lee,
2023). Each of these components is repre-
sented by measurable physical parameters
such as air temperature, relative humidity, air
velocity, mean radiant temperature, illumi-
nance, and sound pressure level (Riffelli,
2021). In recent years, particularly in indoor
environments where users spend extended
periods — such as educational spaces — the
effects of these environmental conditions on
occupants have been extensively investigat-
ed. User comfort and health are directly influ-
enced by indoor environmental conditions,
and inadequate environments may result in
dissatisfaction, reduced attention, and de-
creased performance (Vischer, 2008). For this
reason, adopting a holistic approach to com-
fort criteria, with particular emphasis on audi-
tory comfort, is of critical importance in terms
of both user well-being and productivity.

Indoor comfort is a multidimensional phe-
nomenon, and improving acoustic parame-
ters alone cannot be assumed to fully en-
hance user experience. Adequate thermal
comfort conditions (air temperature, mean
radiant temperature, humidity, and air veloc-
ity) and visual comfort conditions (illumi-
nance levels) must also be ensured. The lit-
erature emphasizes that different comfort
domains interact with one another and, when
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evaluated collectively, significantly influence
overall comfort perception (Wu et al., 2020).
One study reported that thermal and acoustic
environments exhibit a veto effect on user
satisfaction, meaning that severe dissatisfac-
tion with either of these conditions may inde-
pendently determine overall satisfaction
(Huang et al., 2012). Similarly, a review study
has revealed that thermal comfort and acous-
tic comfort are the most influential factors af-
fecting overall comfort, followed by visual
comfort (Du et al., 2023). Nevertheless, user
perception of indoor comfort may vary de-
pending on context. While some office and
classroom studies identify thermal condi-
tions and air quality as the most critical fac-
tors (Riffelli, 2022), others indicate that the
influence of acoustic comfort on overall satis-
faction can be at least as strong as, or even
more dominant than, thermal comfort (Sakel-
laris et al., 2016).

LITERATURE REVIEW

Auditory comfort in educational environ-
ments is widely recognized as a critical factor
influencing learning processes and users’
overall environmental satisfaction. Beyond
purely acoustic characteristics, however, re-
cent research increasingly emphasizes that
auditory comfort is shaped through interac-
tions with other physical environmental di-
mensions, particularly thermal conditions.
Studies have shown that identical noise lev-
els tend to be perceived as more disturbing
under thermally uncomfortable conditions,
such as elevated air temperatures, whereas
tolerance to noise increases under thermally
neutral or cooler conditions (Yang, 2017; Jin,
Jin and Kang, 2020; Lin et al., 2023; Chen et
al.,, 2024). Multi-parameter experimental
studies further demonstrate that thermal
conditions can exert cross-modal effects on
perceived acoustic comfort, while noise lev-
els may simultaneously influence thermal
comfort perception (Wu, Sun and Wu, 2020;
Yang and Moon, 2019). In addition to air tem-
perature, other thermal parameters such as
relative humidity and air velocity have been
reported to indirectly affect auditory comfort
by increasing sensations of stuffiness or in-
troducing additional background noise
through ventilation systems (Wu et al., 2019;
Yang, Moon and Kim, 2018; Bhandari, Tade-
palli and Gopalakrishnan, 2025). Moreover,
evidence suggests that these thermal-acous-
tic interactions are context-dependent and
may diminish under extreme environmental
conditions, where a single dominant discom-
fort factor overrides other sensory influences
(Pellerin and Candas, 2004; Wen et al., 2025).

Visual comfort conditions also constitute an
important component of user experience in
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indoor environments. Although illuminance
levels may not appear to be directly related
to auditory perception, several studies sug-
gest that lighting conditions and visual stim-
uli can influence noise tolerance and per-
ceived auditory comfort (Yang and Moon,
2018). Recent research on multisensory com-
fort has provided valuable insights into visu-
al-auditory interactions.

Within this context, Li et al. (2025) investigat-
ed combined temperature-lighting-noise con-
ditions in a learning environment and reported
cross-modal effects between lighting and
acoustics. Their results suggest that higher il-
luminance can reduce acoustic acceptability,
with identical noise levels perceived as more
disturbing under brighter conditions. The
study also indicated that higher sound levels
may negatively influence visual comfort evalu-
ations, highlighting the integrated nature of
multisensory environmental perception.

However, the literature does not present a
full consensus regarding visual-acoustic in-
teractions. Some studies report no signifi-
cant influence of visual environmental condi-
tions on auditory comfort. An experimental
study conducted in an office laboratory in Vi-
enna exposed participants to varying illumi-
nance and noise levels and found that visual
conditions did not statistically affect auditory
comfort evaluations (Berger and Mahdavi,
2021). In that study, the temperature range
was limited, and lighting was manipulated
only in terms of glare presence, which may
have constrained the detection of cross-mod-
al effects. Consequently, other studies also
report statistically insignificant effects of vi-
sual and thermal conditions on auditory com-
fort (Du et al., 2023). These inconsistencies
suggest that the emergence of cross-modal
interactions may depend on experimental de-
sign, the intensity of sensory stimuli, and par-
ticipants’ sensitivity.

Overall, existing studies indicate that audito-
ry perception and comfort in indoor environ-
ments are shaped not only by acoustic char-
acteristics but also by thermal and visual
conditions, highlighting the growing impor-
tance of multisensory interactions in indoor
comfort research. Because users perceive in-
door environments holistically, discomfort in
one domain may limit the effectiveness of
improvements in others, particularly in edu-
cational buildings where learning efficiency
and user satisfaction are strongly linked to
environmental quality. However, despite in-
creasing evidence of cross-modal interac-
tions, the literature reveals a lack of studies
that simultaneously and comprehensively
examine the effects of multiple physical envi-
ronmental parameters on auditory percep-
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tion and auditory comfort in indoor educa-
tional spaces. Therefore, the present study
aims to analyse the combined effects of air
temperature, relative humidity, air velocity,
mean radiant temperature, sound pressure
level, and horizontal and vertical illuminance
on users’ auditory perception and auditory
comfort. By integrating objective environ-
mental measurements with subjective user
evaluations, the study seeks to contribute
new insights into the multidimensional na-
ture of environmental comfort in educational
settings.

METHODOLOGY

Both quantitative environmental measure-
ments and subjective user survey data were
collected simultaneously, and the resulting
dataset was evaluated through statistical
analyses to identify the effects of multiple
physical variables on auditory comfort. The
study was conducted in accordance with in-
stitutional ethical guidelines. Ethical approv-
al was obtained from the relevant ethics com-
mittee prior to data collection. All partici-
pants were informed about the purpose and
scope of the study, and written informed con-
sent was obtained through a Voluntary Par-
ticipation Form.

STUDY AREA AND PARTICIPANTS

The study was conducted in three different in-
door educational spaces — Studio 1, Studio 2,
and the Architecture Classroom — within the
Faculty of Architecture and Design at Adana
Alparslan Tiirkes Science and Technology Uni-
versity (Fig. 1). The studios are group-work en-
vironments characterized by high ceilings,
open-plan layouts, and access to natural light-

FIG. 1 LOCATION OF THE STUDY AREA IN ADANA
ALPARSLAN TURKES SCIENCE AND TECHNOLOGY
UNIVERSITY
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FIG. 2 INDOOR SPACES WHERE THE FIELD SURVEYS
AND MEASUREMENTS WERE CONDUCTED

ing, whereas the Architecture Classroom has a
conventional classroom layout designed for
individual focus and note-taking activities
(Fig. 2). The study was carried out in Decem-
ber, under winter conditions, and active split-
type air-conditioning systems were observed
in all spaces. This context provides an impor-
tant environmental setting for interpreting us-
ers’ comfort evaluations.

Data were collected through survey applica-
tions conducted with undergraduate stu-
dents from the Department of Architecture
who were present in the study areas. This
participant group, consisting entirely of indi-
viduals who actively used the studied envi-
ronments, provides an appropriate sample in
terms of the reliability of user experience.
The study was conducted on a voluntary ba-
sis, and data were obtained from a total of 88
participants. Participants’ ages ranged from
19 to 27, and a balanced gender distribution
was maintained. In addition, participants’ fa-
miliarity with the study environments con-
tributed to the sound implementation of the
evaluation process. The distribution of par-
ticipants across the study spaces was as fol-
lows: 36 participants in Studio 1, 28 in Studio
2, and 24 in the Architecture Classroom. Due
to the nature of the study design, partici-
pants were not restricted to a single space.
Data were collected from students present in
each environment at the time of measure-
ment; therefore, some participants took part
in the study in more than one space (two or
three), depending on their presence in differ-
ent sessions.

DATA COLLECTION PROCESS
AND MEASUREMENT INSTRUMENTS

During the survey administration for each par-
ticipant, seven different environmental physi-
cal parameters were measured simultaneous-

SCIENTIFIC PAPER

ly at the same spatial position: air tempera-
ture, relative humidity, air velocity, mean
radiant temperature (Tmrt), sound pressure
level, horizontal illuminance, and vertical illu-
minance. All measurements were conducted
using pre-calibrated instruments, and each
measurement value was directly matched with
the corresponding survey response. Each sur-
vey and measurement lasted approximately 5
minutes per participant. During the data col-
lection process, the researcher moved be-
tween participants and conducted measure-
ments individually at each participant’s seat-
ing position while they were engaged in
routine drawing activities. No controlled or ar-
tificial sound sources were introduced during
the measurements; participants were exposed
only to typical background noise conditions of
the indoor environment.

In addition to demographic information such
as age, gender, and educational status, the
questionnaire included items related to audi-
tory perception and auditory comfort levels.
The auditory perception items were struc-
tured on a 7-point Likert-type scale ranging
from “very noisy” to “very quiet.” The audi-
tory comfort items were assessed using the
same scale, ranging from “very uncomfort-
able” to “very comfortable.” The question-
naire comprised of a total of six items, includ-
ing three statements related to auditory per-
ception and three statements related to
auditory comfort. The auditory perception
dimension included items asking participants
how they would describe the sound environ-
ment in the space, how noisy or quiet they
perceived the environment, and how they
evaluated the level of surrounding sounds.

The auditory comfort dimension included
items asking participants how comfortable
they felt in terms of the acoustic environ-
ment, to what extent the sound environment
disturbed them, and how satisfied they were
with the acoustic conditions of the space.
This integrated data collection approach en-
abled the direct linking of users’ subjective
evaluations of environmental experience
with simultaneously recorded physical mea-
surement data, thereby supporting a more
reliable analysis of relationships between en-
vironmental conditions and user perceptions.
In this study, auditory perception and audi-
tory comfort were treated as conceptually
distinct constructs. Auditory perception re-
fers to participants’ subjective evaluation of
the acoustic environment in terms of how
noisy or quiet it is, whereas auditory comfort
reflects the degree of satisfaction or discom-
fort experienced under those acoustic condi-
tions. Accordingly, auditory perception in this
study does not refer to the mere ability to
hear sounds, but rather to the subjective ap-
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praisal of the acoustic environment, which
allows meaningful interpretation of its rela-
tionship with sound pressure level.

To provide a clearer understanding of the en-
vironmental context in which the data were
collected, descriptive statistics of the mea-
sured environmental parameters are presen-
ted below. Across all measurement points,
air temperature ranged between 21.70 and
25.90 °C (mean: 23.58 °C), relative humidity
varied between 25.37% and 43.22% (mean:
35.41%), and air velocity remained generally
low, ranging from 0.03 to 0.84 m/s (mean:
0.26 m/s). Mean radiant temperature (Tmrt)
ranged between 23.88 and 25.35 °C (mean:
24.91°0).

Sound pressure levels (SPL) ranged from
46.40 to 54.20 dB(A), with a mean value of
50.07 dB(A), representing typical background
noise conditions in educational spaces. Hori-
zontal illuminance levels varied between 387
and 1972 Ix (mean: 789.00 Ix), while vertical
illuminance ranged from 195 to 875 Ix (mean:
407.65 1X).

DATA ANALYSIS METHODS

The collected data were analysed using IBM
SPSS Statistics 25. In the first stage, Pearson
correlation analysis was applied to determine
relationships between environmental physical
variables and auditory perception and audito-
ry comfort evaluations. This method is suit-
able for identifying the strength and direction
of linear relationships between variables.

In the second stage, only variables that
showed statistically significant relationships
with auditory comfort were included in mul-
tiple linear regression analysis. This analysis
aimed to determine the extent to which audi-
tory comfort, as the dependent variable, was
influenced by environmental variables. A sig-

RELATIONSHIP BETWEEN AUDITORY PERCEPTION AND COMFORT... 0. SIMSEK

nificance level of p < 0.05 was adopted as the
criterion for statistical significance in the
model. All environmental variables included
in the analysis were expressed in their origi-
nal measurement units: air temperature (°C),
relative humidity (%), air velocity (m/s),
mean radiant temperature (°C), sound pres-
sure level (dB(A)), horizontal illuminance (x),
and vertical illuminance (x). Prior to the sta-
tistical analyses, outlier diagnostics were
performed to ensure the robustness of the
results. Boxplot inspections and standard-
ized z-scores were examined for all variables.
No extreme outliers were detected, and
therefore no data points were removed from
the dataset.

RESULTS

Internal consistency of the scales was as-
sessed using Cronbach’s alpha (a). Cron-
bach’s a was calculated as 0.812 for the au-
ditory perception items and 0.868 for the
auditory comfort items. These values indi-
cate a high level of reliability for both sub-
scales (a > 0.70).

To assess the suitability of the dataset for
parametric analyses, the normality assump-
tion was tested. Based on the results of the
Kolmogorov-Smirnov and Shapiro-Wilk tests,
auditory perception and auditory comfort
scores were found to be normally distributed.
Accordingly, the normality assumption re-
quired for Pearson correlation analysis was
considered satisfied.

RELATIONSHIPS BETWEEN AUDITORY
PERCEPTION AND ENVIRONMENTAL
PHYSICAL PARAMETERS

Based on the collected data, relationships
between auditory perception and air temper-

83-91 34[2026] 1[71] PROSTOR
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TABLE || PEARSON CORRELATION RESULTS BETWEEN AUDITORY COMFORT
AND ENVIRONMENTAL PHYSICAL VARIABLES

Variable Pearson (r) p-value Significance Variable Pearson (r) p-value Significance
Temperature 0.199 0.099 Not significant Temperature 0.055 0.650 Not significant
Relative humidity -0.157 0.195 Not significant Relative humidity -0.263 0.027 Significant
Mean radiant temperature (Tmrt) | 0.078 0.521 Not significant Mean radiant temperature (Tmrt) | -0.016 0.894 Not significant
Air velocity -0.104 0.392 Not significant Air velocity -0.018 0.883 Not significant
Sound pressure level (SPL) -0.530 <0.001 Significant Sound pressure level (SPL) -0.963 <0.001 Significant
Horizontal illuminance 0.084 0.487 Not significant Horizontal illuminance -0.050 0.678 Not significant
Vertical illuminance 0.062 0.611 Not significant Vertical illuminance 0.137 0.256 Not significant

TABLE Ill MULTIPLE LINEAR REGRESSION RESULTS

FOR AUDITORY COMFORT

L:?gﬁ:dent f.l:))effluent p-value | Significance
Temperature | -0.046 0.745 | Not significant
Eﬁﬁ?mﬁy 0.021 0.023 | Significant
Mean radiant

temperature | 0.003 0.986 | Not significant
(Tmrt)

Air velocity -0.650 0.233 Not significant
Sound

pressure -0.605 <0.001 | Significant
level (SPL)

Horizontal -
illuminance | ©-0°03 0.017 Significant
?{leurrtr:?r?;nce -0.0003 0.302 | Not significant

ature, relative humidity, air velocity, mean
radiant temperature (Tmrt), sound pressure
level (SPL), horizontal illuminance, and verti-
calilluminance were examined using Pearson
correlation analysis. The results are present-
edinTable .

As shown in Table 1, a statistically significant
relationship was identified only between au-
ditory perception and sound pressure level
(SPL) (r =-0.530, p < 0.001). This relationship
was negative and indicates a strong correla-
tion. No statistically significant relationships
were found between auditory perception and
the remaining environmental variables.

A weak positive relationship was observed
between temperature and auditory percep-
tion (r = 0.199); however, this association
was not statistically significant (p = 0.099).
Relative humidity showed a weak negative
association with auditory perception (r =
-0.157), which was also not statistically sig-
nificant (p = 0.195). The relationship between
mean radiant temperature (Tmrt) and audi-
tory perception was very weak (r = 0.078, p =
0.521) and non-significant. Similarly, air ve-
locity exhibited a weak negative relationship
with auditory perception (r = -0.104, p =
0.392), which was not significant. Horizontal
and vertical illuminance were associated with
very weak positive relationships with audito-
ry perception; however, these relationships
were not statistically significant.

RELATIONSHIPS BETWEEN AUDITORY
COMFORT AND ENVIRONMENTAL PHYSICAL
PARAMETERS

Based on the collected data, relationships
between auditory comfort and air tempera-
ture, relative humidity, air velocity, mean ra-
diant temperature (Tmrt), sound pressure
level (SPL), horizontal illuminance, and verti-
cal illuminance were evaluated using Pear-
son correlation analysis. The results are pre-
sented in Table 2.

As shown in Table Il, a very strong, negati-
ve, and statistically significant relationship

was identified between auditory comfort
and sound pressure level (SPL) (r = -0.963,
p < 0.001). This finding indicates that audi-
tory comfort decreases as sound pressure
level increases.

In addition, a weak negative and statistically
significant relationship was found between
relative humidity and auditory comfort (r =
-0.263, p = 0.027). No significant relation-
ships were found between auditory comfort
and the remaining environmental physical
variables. Temperature showed a very weak
positive association with auditory comfort (r
= 0.055), which was not statistically signifi-
cant (p = 0.650). Mean radiant temperature
(Tmrt) exhibited a very weak negative and
non-significant relationship with auditory
comfort (r = -0.016, p = 0.894). Air velocity
also showed a very weak relationship (r =
-0.018, p = 0.883). Neither horizontal nor ver-
tical illuminance was significantly associated
with auditory comfort.

REGRESSION RESULTS

To determine the effects of environmental
physical parameters on auditory comfort, mul-
tiple linear regression analysis was performed.
Auditory comfort was considered as the de-
pendent variable, while temperature, relative
humidity, air velocity, mean radiant tempera-
ture (Tmrt), sound pressure level (SPL), hori-
zontal illuminance, and vertical illuminance
were included as independent variables. The
results are presented in Table IIl.

The model was statistically significant overall
(p < 0.001), and the independent variables
collectively explained 95.2% of the variance
in auditory comfort (R, = 0.952). Sound pres-
sure level (SPL) had a statistically significant
negative effect on auditory comfort (b =
-0.605, p <0.001), indicating that increases in
SPL lead to decreases in auditory comfort
scores. Relative humidity had a statistically
significant positive effect on auditory comfort
(b =0.021, p=0.023). Horizontal illuminance
also showed a statistically significant posi-
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tive effect (b ff 0.0003, p = 0.017), indicating
that higher horizontal illuminance was asso-
ciated with higher auditory comfort scores.
The remaining independent variables — tem-
perature, mean radiant temperature (Tmrt),
air velocity, and vertical illuminance — did not
have statistically significant effects on audi-
tory comfort (p > 0.05).

To facilitate a clearer interpretation of the
statistical findings, the relationships be-
tween auditory perception, auditory comfort,
and the examined environmental physical pa-
rameters are synthesized and schematically
illustrated in Fig. 4. This relational diagram
visually distinguishes the variables that were
found to have statistically significant effects
from those that did not, based on the correla-
tion and regression analyses. By providing an
integrated overview, the figure supports a
holistic understanding of how multiple envi-
ronmental factors collectively influence audi-
tory comfort and perception in educational
spaces.

AUDITORY COMFORT
PREDICTION MODEL

Based on the significant predictors identified
in the regression analysis, a simplified audi-
tory comfort prediction model was developed
(Table IV).

An auditory comfort prediction model was es-
tablished using only the variables found to
be statistically significant. The coefficients
and constant term are presented in the fol-
lowing equation:

Auditory Comfort = 31.763 + (0.024 x Rela-
tive Humidity) — (0.599 x SPL) + (0.0003 x
Horizontal Illuminance)

This regression model may be used as a prac-
tical prediction tool for similar indoor studies
or applied research contexts. By entering the
measured relative humidity (%), sound pres-
sure level (dB(A)), and horizontal illuminance
(lux) values for a given indoor environment,
the model enables a numerical estimation of
users’ expected auditory comfort perception
in that setting. The auditory comfort value
obtained from the model yields an outcome
within the range of -3 to +3 in accordance
with the 7-point Likert scale used. Values ap-
proaching the negative end indicate that the
environment is perceived as uncomfortable
by users, whereas values approaching the
positive end indicate a comfortable auditory
environment. In this respect, the model pro-
vides an applicable tool for comparing audi-
tory comfort across different spaces or de-
sign alternatives and for anticipating the ef-
fects of changesin environmental parameters
on user perceptions.

RELATIONSHIP BETWEEN AUDITORY PERCEPTION AND COMFORT... 0. SIMSEK  83-91 34[2026] 1[71] PROSTOR
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DISCUSSION

This study aimed to analyse the effects of mul-
tiple physical environmental parameters — in-
cluding air temperature, relative humidity, air
velocity, mean radiant temperature, sound
pressure level, horizontalilluminance, and ver-
tical illuminance — on users’ auditory percep-
tion and auditory comfort evaluations in indoor
educational spaces. The findings of the study
reaffirm the decisive role of sound pressure
level in auditory comfort, which has been con-
sistently emphasized in the literature. In par-
ticular, the very strong negative correlation
identified between sound pressure level and
auditory comfort, along with the dominance of
this variable as the strongest predictor in the
regression analysis, is in line with previous sci-
entific evidence (Dias, dos Santos and Maria-
no, 2019; Liang et al., 2021; Zhang et al., 2025).

From the perspective of auditory perception, a
statistically significant relationship was identi-
fied only with sound pressure level, while no
significant associations were found with the
other environmental parameters. This result
aligns with the well-documented finding that
noise level constitutes the primary determi-
nant of auditory perception (Yang, Moon and
Kim, 2018). However, the lack of confirmed
cross-modal interactions between thermal en-
vironmental conditions (such as temperature
and humidity) and auditory perception — re-
ported in some previous studies (Yang and
Moon, 2019; Li et al., 2025) — may be attribut-
ed to the characteristics of indoor settings and
user profiles examined in this study. In partic-
ular, the relatively limited range of thermal
conditions during the measurements and the
participants’ familiarity and adaptation to
these environments may have influenced the
absence of such effects.

Regarding auditory comfort, statistically sig-
nificant relationships were identified not only
with sound pressure level but also with rela-
tive humidity and horizontal illuminance. The
limited positive effect of relative humidity is
consistent with findings reported in certain
previous studies (Wu et al., 2019; Granzotto,
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TABLE |V SIMPLIFIED REGRESSION MODEL
RESULTS FOR AUDITORY COMFORT

:,Zfﬁ,'ﬁzde"t cocfident p-value | Significance
Eﬁﬁgjvitey 02y 0.023 | Significant
Sound pressure Sienifl

level (SPL) -0.599 <o0.001 | Significant
Horizontal -
illuminance O:C003 0.017 | Significant
Constant 3 ~

(const) 31.763

FIG. 4 RELATIONAL DIAGRAM OF ENVIRONMENTAL
PHYSICAL VARIABLES AFFECTING AUDITORY
PERCEPTION AND AUDITORY COMFORT
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Yan and Tronchin, 2023). However, the rela-
tionship between relative humidity and audi-
tory comfort should be interpreted with cau-
tion, as it may not represent a direct causal
effect. Relative humidity can influence users’
overall environmental perception by contrib-
uting to sensations such as stuffiness or re-
duced air freshness, which may in turn affect
tolerance to background noise. In this context,
the observed association may be explained
through cross-modal interactions between
thermal and auditory domains, where discom-
fort in one environmental dimension influenc-
es perception in another. Furthermore, the
role of relative humidity may vary depending
on its interaction with other environmental
variables. While its individual effect appears
limited, it may contribute indirectly to auditory
comfort evaluations through its combined in-
fluence with dominant factors such as sound
pressure level. Similarly, the modest positive
effect of horizontal illuminance supports exist-
ing evidence on visual-acoustic environmental
interactions (Yu et al., 2023). It is well estab-
lished that visual environmental conditions
can influence users’ overall environmental
perception and, consequently, their evalua-
tions of auditory comfort. Nevertheless, the
effect of lighting level observed in this study
remained relatively weak.

This study contributes to the literature as one
of the relatively few integrated environmental
analyses focusing on auditory comfort in edu-
cational spaces. Its originality lies in the simul-
taneous collection of multiple environmental
measurements and their direct association
with subjective user perception data. Howev-
er, several limitations should be acknowl-
edged. First, the study is limited to three in-
door spaces within a single university campus.
Second, the user profile represents a specific
demographic group. To enhance the general-
izability of the findings, future studies should
be conducted across different climatic re-
gions, involving more diverse user groups and
larger datasets. In addition, the auditory com-
fort prediction model developed in this study
was derived and tested using the same datas-
et. Therefore, the model has not been validat-
ed using an independent dataset or a separate
measurement campaign. This limitation sug-
gests that the predictive performance of the
model should be interpreted with caution, and
the findings should be considered preliminary.
Future studies should aim to validate the pro-
posed model using independent datasets or
cross-validation techniques to ensure its ro-
bustness and generalizability.

CONCLUSION

This study represents one of the relatively few
investigations that examine the effects of
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multiple physical environmental parameters
—including air temperature, relative humidity,
air velocity, mean radiant temperature, sound
pressure level, and horizontal and vertical il-
luminance — on users’ auditory comfort and
auditory perception in indoor educational
spaces from a multidimensional perspective.
At the same time, the limited but statistically
significant effects observed for secondary en-
vironmental variables such as relative humid-
ity and horizontal illuminance suggest that
acoustic comfort should not be considered
solely as an auditory phenomenon, but rather
as one that interacts with thermal and visual
components.

Regarding auditory perception, only sound
pressure level was found to have a statisti-
cally significant effect, while no meaningful
relationships were identified with other physi-
cal variables. This finding suggests that
acoustic perception may be more directly sen-
sitive to sound-related stimuli and relatively
more resistant to interactions with other envi-
ronmental factors. However, this outcome
may also be associated with the limited vari-
ability of environmental conditions in the
studied settings and the users’ familiarity
with these conditions.

One of the primary contributions of this study
to the literature lies in its simultaneous mod-
elling of the effects of multiple environmental
parameters on auditory comfort and in direct-
ly linking subjective user perceptions with ob-
jective measurement data. This approach
highlights the need for a more holistic evalua-
tion frameworks in user-cantered environ-
mental performance analyses of educational
spaces. In particular, the findings indicate
that visual and thermal environmental condi-
tions, even when their direct effects are limit-
ed, may influence users’ acoustic comfort
through indirect pathways.

Future research should replicate the findings
of this study across different climatic regions,
architectural typologies, and user groups to
enhance generalizability. In addition, experi-
mental designs capable of more deeply exam-
ining cross-modal sensory interactions should
be developed. Longitudinal studies that ac-
count for extended user experience are espe-
cially important for advancing an understand-
ing of how environmental comfort affects
learning, attention, and cognitive perfor-
mance over time.

In conclusion, this study suggests that audi-
tory comfort should be addressed within a
holistic framework of environmental per-
ception and comfort in spatial performance
evaluations. In educational buildings, multi-
comfort strategies that integrate acoustic,
visual, and thermal comfort components
form the foundation of user-cantered design
approaches.
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ABSTRACT

This paper proposes a comprehensive framework for understanding
urban cultural heritage (UCH). This is done by identifying and cate-
gorizing the elements that contribute to its layered significance
across multiple dimensions and scales. It conceptualizes UCH not
only as a group of historic objects or structures, but as a dynamic
cultural entity shaped through continuous historical evolution, social
practices, and spatial interactions. Following a qualitative methodol-
ogy, the study critically analyses the development of UCH definitions
in international documents. It maps the tangible and intangible

components of heritage—such as physical form, collective memory,
and symbolic meaning and investigates the complex interrelation-
ships among them. The study also investigates measuring tools and
interpretation instruments to help practitioners to document UCH.
Special attention is given to the experiential and representational
dimensions of historic urban areas, where identity and memory are
interwoven with material environment. The findings underscore the
need to recognize these multifaceted layers before undertaking any
intervention or documentation process.
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INTRODUCTION

Urban historical areas are a living witness
to the past that shaped them. They are con-
sidered spatial structures where the evolu-
tion of a society, its cultural identity and char-
acter can be manifested (ICOMOS CIVVIH,
2011). Cultural heritage within urban areas is
considered a process and a product that en-
riches communities with a wealth of resourc-
es (UNESCO, 2014). Therefore, its definition,
has dramatically evolved over time not only
to include isolated built elements but also
the setting and the urban context which con-
tributes to and is a part of its significance
(Fig. 1) (ICOMOS, 2005; Veldpaus, Pereira
Roders and Colenbrander, 2013: 4). Accord-
ing to UNESCOQ’s Sustainable Development
Goals (SDG) Urban Cultural Heritage (UCH) is
essential in creating an inclusive, safe, resil-
ient and sustainable city (UNESCO, 2014).
This includes the material and spiritual quali-
ties of UCH as well as the natural and man-
made contexts (ICOMOS CIVVIH, 2011).

Over the past decade, a holistic understand-
ing of Urban Cultural Heritage has been ad-
dressed in international doctrines, most no-
tably the Historic Urban Landscape (HUL) ap-
proach. HUL recognizes historic urban areas
as layered, dynamic environments which are
shaped by cultural, social, economic and spa-
tial processes (Bandarin and van Oers, 2012;
UNESCO, 2011a). While HUL approach repre-
sents a major conceptual shift by incorporat-
ing multi-dimensional and multi-scalar val-
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ues, presenting “what” should be valued, it
abstains from providing practitioners with
the “how” to systematically record these val-
ues using specific methods, indicators or
documentation tools. Therefore, the transla-
tion of the HUL approach’s principles into
systematic analytical frameworks remains
challenging while the identification of the el-
ements constituting UCH also remains con-
text-dependent (Ginzarly, Houbart and Teller,
2019; Veldpaus, 2015).

This shows a gap between the integrated
conceptualization and the practical docu-
mentation of UCH. Consequently, it raises the
need for a synthesized framework that makes
the components of UCH explicit and struc-
tured while following the holistic principles of
the HUL approach. This paper fills this gap by
providing a technical roadmap that allow
practitioners to deconstruct a complex urban
site into a systematic matrix of multi-dimen-
sional and multi-scalar indicators. By assign-
ing compatible documentation instruments
to each intersection, the framework trans-
forms theoretical values into a functional
manual for practitioners.

Accordingly, in order to address implementa-
tion challenges, the objective of this paper is
to develop a structured operational frame-
work that translates the holistic HUL concept
into specific documentation categories and
measurable indicators. While the frame-
work’s theoretical foundation is grounded in
international documents, its primary contri-
bution is the shift toward a technical method-
ology ready for field application. To achieve
this objective, the research follows a system-
atic workflow beginning with data collection
from international documents and literature
analysis. Followed by a coding process,
whereby heritage elements are categorized
into specific dimensions (tangible and intan-
gible) and scales (urban, object, and people).
The structured framework designed to make
the components of UCH explicit and opera-
tional for documentation is developed
through a cross-tabulation and synthesis of
these codes.

METHODOLOGY

To bridge the gap between the conceptual
depth of the Historic Urban Landscape (HUL)
approach and the documentation practice,
this research employs a systematic quali-
tative content analysis and framework syn-
thesis. The development of the proposed
multi-dimensional and multi-scalar matrix
followed a three-phase workflow designed to
translate international doctrine into opera-
tional categories.



SCIENTIFIC PAPER

PHASE |: ANALYSIS OF INTERNATIONAL
DOCUMENTS REGARDING URBAN CULTURAL
HERITAGE

The research involved a systematic collection
and analysis of international documents fo-
cusing on the evolution of UCH. Key docu-
ments were selected based on their global
role in expanding the heritage definition from
“monument” to “landscape”. These docu-
ments, spanning from the 1964 Venice Char-
ter to the 2011 Recommendation of the His-
toric Urban Landscape, provide the primary
data for identifying heritage elements and
values.

PHASE Il: CULTURAL HERITAGE
FRAMEWORK BUILDING

The selected doctrines were subjected to a
deductive coding process. UCH attributes
mentioned within the documents (e.g. “visu-
al relationships”, “social practices”, “build-
ing fabric”) were extracted and categorized

according to two primary axes:

— Dimensions: distinguishing between in-
tangible and tangible.
— Scales: categorizing elements according
to the spatial impact which is either urban,
object or people scale.

Where elements were assessed according to
their documentability which provide the pos-
sibility to identify, map and record them later
during urban surveys.

PHASE Ill: FRAMEWORK SYNTHESIS
AND URBAN CULTURAL HERITAGE MATRIX
CONSTRUCTION

The final step involved the cross-tabulation
of these elements into a synthesized matrix.
This methodology allows the systematic
identification of intersections between di-
mensions and scales. For example, by inter-
secting “Intangible” dimension with the “Ur-
ban” scale, the framework identifies “Senso-
ry Aspects” and “Visual Relationships” as
specific documentation targets. This synthe-
sis presents a foundation for the proposed
framework, making sure that all aspects of
the significant urban area are documented,
regardless of their scale or materiality.

DIMENSIONS AND SCALES
OF URBAN CULTURAL HERITAGE

The understanding of UCH’s nature has
evolved along time (ICOMOS, 2008a; UNES-
€0, 1972, 2003, 2011a). While earlier in 1964,
the Venice Charter stated that UCH was not
only a single architectural product but also
the urban or rural setting in which the evi-
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The case study of Souk Al-Midan Street
(Al Midan Market), Alexandria, Egypt characterized by
its heritage significance.

Cultural Landscape: the entire territory
as a result of nature-man interaction

Historic Urban Area: the container

where heritage exist

Urban Cultural Heritage: the specific tangible/
intangible components giving the area its value

---------- Place: Where the human scale (People) meets

the physical assets (Object/urban)

dence of a particular community was found
(ICOMOS, 1964), it wasn’t until 2003 that the
UCH was perceived as a multi-dimensional
construct. After the Convention for the Safe-
guarding of Intangible Cultural Heritage
(UNESCO, 2003), the notion of intangible cul-
tural heritage was mentioned without being
classified as an independent dimension con-
tributing to the identity of UCH.

In 2011, the Historic Urban Landscape Ap-
proach followed by the Burra Charter in 2013,
stated that UCH is multi-dimensional, encom-
passing tangible and intangible dimensions
(Australia ICOMOS, 2013; UNESCO, 2011a).
Accordingly, UCH was perceived as the physi-
cal significant cultural heritage and the non-
physical social living wealth (Australia 1CO-
MOS, 2013; UNESCO, 1972, 2003). This nota-
bly contributed to a greater understanding of
the multi-dimensional nature of UCH leading
to the inclusion of all elements, objects,
spaces and views in the recording process to
create a comprehensive interpretation of
UCH (Australia ICOMQS, 2013).

Simultaneously, urban-based expressions
and approaches to heritage management be-
gan to surge, putting into consideration the
multi-scalar nature of UCH (Australia 1CO-
MOS, 2013; UNESCO, 2011a). Gradually the
focus shifted from being solely on the object
of historic significance to include its urban
context, the people that contributed to it and
the relationship between them (Australia

FIG. 1 CONCEPTUAL HIERARCHY OF URBAN HERITAGE.
SOURCE: (AUTHORS, 2026)
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TABLE | INTERNATIONAL DOCUMENTS DEFINING AND LISTING NOTIONS INDICATING THE MULTI-DIMENSIONAL AND MULTI-SCALAR NATURE
OF URBAN CULTURAL HERITAGE. SOURCE: (AUTHORS, 2026)

Source Urban Object People
The Venice Charter Tangible Urban Setting® The architectural work
(1964) Intangible | History History
Urban Setting
Recommendation Tangible Groups of buildings Structures
Concerning the Safeguarding Historic towns Physical conditions of buildings
and Contemporary Role of Old urban quarters
Historic Areas Public & private open spaces
(1976) Natural/manmade setting
Intangible Values?
Human dimension
Cultural, religious, social & human activities
Washington Charter Tangible Urban patterns Material elements
(1987) Relationships between buildings and open spaces | Formal appearance
Building’s interior/exterior
Various functions
Intangible | Historic Character Historic Character Historic Character
Relationship between the urban area and its Spiritual elements
surrounding setting
Vienna Memorandum Tangible Land uses & patterns
(May 2005) Spatial organization
Visual relationships
Topography & soils
Vegetation
Elements of technical infrastructure
Intangible | Sense of place Sense of place Sense of place
Spatial organization Current & past social expressions
Visual relationships
Xi’an Declaration Tangible Setting including interaction with natural Physical aspects
(October 2005) environment
Physical aspects
Intangible | Visual aspects Visual aspects Social & spiritual practices
Traditional knowledge Traditional knowledge Customs
Use & activities Use & activities Traditional knowledge
Use & activities
Any forms of ICH aspects
The Quebec Declaration on | Tangible Sites Buildings
the Preservation of the Spirit Landscapes Objects
of the Place Routes
(2008) Intangible Memories
Narratives
Written Documents
Festivals & rituals
Commemorations
Traditional knowledge
Textures, colours, odours?
Recommendation on the Tangible Urban context
Historic Urban Landscape Geographical setting
(November 2011) Topography
Geomorphology
Natural features
Infrastructure
Open spaces gardens
Land use pattern
Spatial organization
Built environment
Intangible | Historic layering of cultural & natural values & Historic layering of cultural & Historic layering of cultural & natural values
attributes natural values & attributes & attributes
Visual relationships* Intangible dimensions of Social & cultural practices & values
heritage Identity
The Valletta Principles for Tangible Urban structure Architectural elements
the Safeguarding and Landscapes within & around the town Archaeological remains
Management of Historic Panoramas
Cities, Towns & Urban Areas Skylines
(November 2011) View-lines
Landmark sites
Intangible | Symbolic and historic functions Symbolic and historic functions | Activities
Cultural practices
Traditions
Memories
Cultural references that constitute the
substance of their historic value
Burra Charter Tangible Spaces
(2013) Land, water & sky
Intangible | Visual setting from a place & along a cultural route | Use & activities Sensory aspects like smells & sounds

Sensory aspects like smells and sounds
Historical, contemporary relationships
Relationships with other places
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ICOMOS, 2013; UNESCO, 2011a; Veldpaus,
2015; Veldpaus, Pereira Roders and Colen-
brander, 2013). According to the Recommen-
dation Concerning the Safeguarding and
Contemporary Role of Historic Areas (UNES-
€0, 1976), UCH include three main categories
of scales:

— The urban scale which includes the sur-
roundings, the environment, the urban con-
text, etc.

— The object scale which includes the archi-
tectural heritage itself, the shared character,
building materials, etc.

— The people scale which includes the hu-
man activities, values, memories, etc.

The Following Table | shows the different no-
tions included in international documents in-
dicating the multi-dimensional and multi-
scalar nature of UCH (Australia ICOMOS,
2013; ICOMOS, 1964, 1987, 2005, 2008b;
ICOMOS CIVVIH, 2011; UNESCO, 1976, 2005,
2011a).

According to table I, urban cultural heritage
can be considered a result of the entangle-
ment of elements and layers, whereby each
of them constitutes a part of the significance
and the authenticity of the UCH subjected to
study. Therefore, to comprehensively protect
and conserve UCH, the documentation pro-
cess should consider the multi-scalar and
multi-dimensional nature of UCH (Australia
ICOMOS, 2013; ICOMOS, 2010; Mezzino,
2017). Taking this into account, the elements
constituting UCH can be subcategorized as
follows (Fig. 2), whereby the Tangible Aspect
of UCH represents the intertwined relation-
ship between the tangible dimension and the
three main scales. The Intangible Aspect of
UCH represents the intertwined relationship
between the intangible dimension and the
three main scales.

1 Urban setting in the heritage field is perceived
as a multi-dimensional entity that encompasses both
material characteristics and physical features (build-
ings, open spaces, streets, etc.) as well as intangible
attributes and cultural meanings (social practices, cul-
tural values, uses, etc.) (Bandarin and van Oers, 2012;
UNESCO, 2005, 2011a).

2 Values are intangible constructs attributed by
people and communities to both tangible and intangi-
ble heritage (de la Torre, 2013; Historic England,
2017), hence, in this research they are identified as
elements of intangible nature.

3 Textures, colours and odours stem from physical
stimuli, yet they evoke memories, atmosphere and as-
sociations. Also, they are part of the sensory and expe-
riential fabric of heritage and contributors to the spirit
of place (ICOMOS, 2008b).

4 Despite involving physical elements (like sight
lines, vistas, spatial organizations, etc.) visual rela-
tionships are experienced and valued in intangible
ways (like beauty, symbolism, memory, etc.) (Austra-
lia ICOMOS, 1999)
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Urban Cultural Heritage

|
[ )
Tangible Dimension Intangible Dimension
Tangible assets of the Intangible assets of the
Urban Scale
Built Environment Built Environment
Architectural & . Intangible Cultural
Archaeological Assets Object Scale .
Heritage
Humanistic Evaluation
People Scale

{ J

Y
Tangible Aspect

Y
Intangible Aspect

TANGIBLE ASPECT
OF URBAN CULTURAL HERITAGE

To fully understand the multi-dimensional
and multi-scalar nature of UCH and to assure
a comprehensive approach to the conserva-
tion and protection of UCH elements, the tan-
gible aspect of UCH is classified into two
main sub-categories: Tangible Assets of the
Built Environment and Architectural and Ar-
chaeological Assets. Tangible Assets of the
built environment are concerned with the ele-
ments and components of the heritage urban
context (the urban scale) while Architectural
and Archaeological Assets is concerned with
the elements related to a single or a group of
heritage buildings and archaeological ele-
ments (the object scale).

TANGIBLE ASSETS OF THE BUILT
ENVIRONMENT

Urban built environment is a multi-dimen-
sional complex composition which is formed
under the influence of several factors. Ele-
ments of urban environment can include tan-
gible elements which incorporate two groups
of features: anthropogenic features and nat-
ural features. These tangible elements play
an important role in the creation and forma-
tion of intangible elements, which incorpo-
rate both anthropogenic and natural features
(Khusnutdinova, Faizrakhmanova and Khus-
nutdinov, 2020).

TANGIBLE ANTHROPOGENIC FEATURES

While heritage buildings are considered the
main element of UCH, it remains as only one
component of a wider set of important ele-
ments and parameters (Jamieson, 1990). Of-
ten it is other elements that give the area its

FIG. 2 TANGIBLE AND INTANGIBLE ASPECTS
OoF UCH. SOURCE: (AUTHORS, 2025).
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significance and special character. Therefore,
their inclusion in the documentation process
is crucial for the interpretation of the authen-
tic character of the UCH (Sirisrisak, 2007). It
is also important to take into consideration
the documentation and recording of all fea-
tures, not only those which seem to be his-
toric. Anthropogenic features can also be in-
cluded (Jamieson, 1990; Khusnutdinova,
Faizrakhmanova and Khusnutdinov, 2020;
Sirisrisak, 2007; Ulvi, 2021; Zhang, Ghosh
and Park, 2023):

— Layout / Street Patterns

— Land and Building Use & Densities

— Views / Vistas / Sceneries / Skyline

— Focal Points / Landmarks / Nodes

— Public Spaces

— Streetscapes of significant value.

— Groups of buildings

— Other structures

— Archaeological resources & ancient cities
remain

— Condition of resources

— Level & nature of the use of a resource
— Hardscape

TANGIBLE NATURAL FEATURES

Natural features constitute a part of the
UCH’s setting (Australia ICOMOS, 2013). It
could be a naturally generated setting associ-
ated with the urban area. Natural features
are considered as an important parameter
which gives an area its significant and unique
character. Like some natural elements that
can only grow or exists in some specific areas
or have a meaning or stories connected to the
local residents and users of the place (Sirisri-
sak, 2007). Tangible natural features can in-
clude (Jamieson, 1990; Khusnutdinova, Faiz-
rakhmanova and Khusnutdinov, 2020; Khalil
and Stravoravdis, 2019):

— Natural Setting

— Natural open spaces
— Topography

— Water bodies

— Flora & Fauna

— Vegetation

— Climate

Tangible assets of the built environment
mainly focus on the physical and spatial con-
figuration of the city. Prioritizing urban mor-
phology during the documentation process
can be achieved by measuring aspects such
as street patterns and connectivity, land-use
and building density through Geographic In-
formation Systems (GIS)-based morphologi-
cal analysis and historical map overlays
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(Zhang, Ghosh and Park, 2023). Also, visual
relationships, including the skylines and vis-
tas, which constitute the character of the his-
toric urban landscape can be captured using
3D Light Detection and Ranging (LiDAR) scan-
ning or Unmaned Arial Vehicule (UAV) to en-
sure that the visual ensemble as defined in
the Nairobi Recommendation and the HUL
approach is preserved (Ulvi, 2021; UNESCO,
1976, 2011a).

ARCHITECTURAL
AND ARCHAEOLOGICAL ASSETS

Tangible cultural heritage was the focus of
any documentation or recording process dur-
ing the late 2oth century. However, many
heritage buildings were left undocumented,
orit lacked an accurate comprehensive docu-
mentation that includes all the elements that
characterize the heritage building beside the
geometry. Being fragile wealth, tangible cul-
tural heritage is constantly threatened by
damage, accidents, natural disasters and ur-
ban development. Therefore, the documenta-
tion of tangible cultural heritage should in-
clude every aspect of the heritage building:
the geometry, its history, pathology and per-
formance (Khalil, Stravoravdis and Backes,
2020; Khalil and Stravoravdis, 2019)

ARCHAEOLOGY AND HISTORY

Archaeological and historical data aim to fo-
cus on the UCH’s history, the context that
helped shape it and the alterations, whether
in geometry or function, throughout its life-
time. This analysis deepens the understand-
ing of the heritage building’s architectural
style, construction techniques, building ma-
terials, structure and systems used at that
era (Khalil, Stravoravdis and Backes, 2020).
Also, the temporal dimension must be put
into consideration when documenting UCH.
Heritage buildings were subjected to a series
of alterations throughout their life span that
include additions or subtractions to the origi-
nal form, uses and functions that varied ac-
cording to users’ needs and what the histori-
cal building affected and represented to its
context (Santoni et al., 2021).

Archaeological and historical data can in-
clude qualitative and quantitative data re-
trieved from various sources (Historic Eng-
land, 2016; Khalil, Stravoravdis and Backes,
2020; Mckee, 1970). It includes:

— Historical records, text and photographs;
— Past drawings & sketches;

— Building archaeology;

— Oral histories;

— Multimedia.
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GEOMETRY

Geometry is the main perceived aspect of
heritage buildings. It is crucial to collect data
concerning the form, shape, size and identity
of every component of the heritage building
to achieve comprehensive documentation
(Khalil, Stravoravdis and Backes, 2020). Ac-
cording to The Historic American Buildings
Survey (HABS), the geometry of heritage
building includes the exterior envelope as
well as the interior fabric of the building
(Mckee, 1970). The data concerning the exte-
rior envelope and the heritage building can
include (Khalil, Stravoravdis and Backes,
2020; Mckee, 1970)

— Foundations;

— Wall construction;

— Structural system;

— Porches, stoops, terraces & bulkheads;
— Doorways & doors

— Windows and shutters

— Roof.

Also, data concerning various elements con-
stituting the interior of the heritage building
includes (Khalil, Stravoravdis & Backes,
2020; Mckee, 1970):

— Floor plan;

— Flooring;

— Walls & ceiling;

— Openings (doorways and doors);

— Interior trim;

— Hardware;

— Mechanical & electrical equipment.

PATHOLOGY

Pathology and damage recording is a crucial
part of the data collection for documentation
of UCH. Studying historical buildings’ pathol-
ogy and the reason of its decay help in the
decision-making and any future measures or
processes (Khalil and Stravoravdis, 2019).
Pathologic data collection and analysis aim
to deepen the understanding of the genuine
structural aspects of the heritage building.
Also, it helps to better understand the pres-
ent condition and the reasons of the actual
damage, to establish structural safety mea-
sures for several actions (like soil settle-
ments, earthquakes, etc.) and to determine
necessary remedial actions. Pathological in-
vestigation focusses on the analysis of the
material, inner and outer skin of the heritage
building and also the structural system
(Khalil, Stravoravdis and Backes, 2020). The
collected data can include information of the
main building materials and its characteris-
tics, the structural system and the building
techniques, the building’ decay maps and
crack patterns (Conti et al., 2022).
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PERFORMANCE

The collection of data concerning the heri-
tage building’s performance is considered
the first step to support any future decision-
making. The building performance data act
as the basis for the heritage building man-
agement and help in setting the objectives
for the required degree of intervention (Khalil
and Stravoravdis, 2019). The performance
data can include several aspects including
(Khalil, Stravoravdis and Backes, 2020; Khalil
and Stravoravdis, 2019):

— Energy, thermal & acoustic performance;
— Moisture survey;

— Lighting/visual performance;

— Indoor air quality;

— Furniture & equipment;

— Systems;

— Users’ behaviour;

— Accessibility;

— Functionality;

— Safety & security.

The documentation of architectural and ar-
chaeological assets can be collected using
instruments such as GIS mappings, Terrestri-
al Laser Scanning (TLS), photogrammetry
and non-destructive testing (NDT) like Infra-
Red technology, which provide high resolu-
tion 3D models and condition assessment
reports (Colucci et al., 2024; Khalil, Stra-
voravdis and Backes, 2020; Khalil and Stra-
voravdis, 2019). The use of such techniques
along with the architectural survey drawings
to measure the architectural and archaeo-
logical assets indicators (i.e. material condi-
tion, structural integrity, presence of period-
specific ornamentation, etc.) can ensure a
detailed documentation of material authen-
ticity that meet international standards.

INTANGIBLE ASPECT
OF URBAN CULTURAL HERITAGE

To fully understand the multi-dimensional
and multi-scalar nature of UCH and to assure
a comprehensive approach to the documen-
tation and recording of the UCH’s elements,
the Intangible aspect of UCH is classified into
three main sub-categories: Intangible Assets
of the Built Environment, Intangible Cultural
Heritage and Humanistic Evaluation. Intangi-
ble assets of the built environment are con-
cerned with immaterial elements and compo-
nents of urban heritage context (the urban
scale), while intangible cultural heritage is
concerned with immaterial elements related
to the heritage building, monument or group
of buildings (the object scale). Humanistic
evaluation is concerned with emotional and
socio-cultural values and aspects that define
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the interrelationship between the community
and the UCH (people scale).

INTANGIBLE ASSETS
OF THE BUILT ENVIRONMENT

Intangible assets of the built environment,
along with the tangible assets, constitute the
urban built environment. The intangible as-
sets of the built environment could be divid-
ed into main subcategories: intangible an-
thropogenic features and intangible natural
features. The intangible elements of the built
environment are radically attached and con-
nected to the physical elements (Khusnutdi-
nova, Faizrakhmanova and Khusnutdinov,
2020). The intangible assets of the built envi-
ronment significantly affect how UCH is per-
ceived and are, therefore, a major contributor
in its significance and unique character (Gar-
cia-Esparza, 2019).

Heritage urban areas can be considered a se-
quence of spaces that induce a rhythm, which
results from the interrelationships between
space, form, texture, colour, pattern and
light. One of the main aspects that gives the
environment an identity and a structure are
the visual sensations of shape, colour, light,
movement, but also other sensations like
touch, smell, hearing and kinaesthesia (Sec-
caroni, Aquinardi and Bettollini, 2021). Iden-
tifying and structuring the environment can
be considered a vital ability among all living
creatures (Lynch, 1964). Therefore, every
element contributing to the perception
and identification of the heritage environ-
ment through senses should be recorded and
documented.

INTANGIBLE ANTHROPOGENIC FEATURES

Intangible sensory factors (sounds — smells
— light and images) can be generated due to
several factors. Some could be considered
noise and disturbance elements, others
could be considered a source that increases
the connection with heritage urban context.
However, both contribute to how UCH is per-
ceived. For instance, intangible sensory fac-
tors could be a result of a specific activity or
a special festive event, a tradition, a cele-
bration, etc. (Garcia-Esparza, 2019). It could
include:

— Noisy markets, the sound of transport, cel-
ebrations, etc.

— Culinary smells

— Artificial lighting>

INTANGIBLE NATURAL FEATURES

Natural features include intangible sensory
factors (sounds — smells — light and images)
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generated from natural sources. It could be
natural elements from a natural setting at-
tached to UCH, or natural elements which are
man-made, like street trees or artificial lakes
(Khusnutdinova, Faizrakhmanova and Khus-
nutdinov, 2020). These elements could in-
clude:

— Birdsong, water noise, parks silence, etc.
— Flowering plants & trees
— Sunlight & natural trees’ shade

Intangible asset of the built environment cap-
tures the atmospheric and contextual values
that define a site’s spirit of place. Key indica-
tors including sounds, smells and lighting as
elements that can influence how the urban
area is perceived (Khusnutdinova, Faizra-
khmanova and Khusnutdinov, 2020). There-
fore, the documentation process can rely on
archive mining and semi-structured inter-
views to extract heritage narratives, as well
as satellite imagery to map environmental
context (Gupta, 2007; Mezzino, 2017). Using
tolls such GIS, HBIM and ArcGIS StoryMaps
can help in mapping and visualizing these
significant features.

INTANGIBLE CULTURAL HERITAGE

Intangible cultural heritage incorporates ev-
ery aspect that helped in defining the peo-
ple’s identity, the diversity of their culture
and their individual creative potential
throughout history (Mezzino, 2017). It also
includes all types of events that designate
places, their residents and their history.
Moreover, it incorporates skills, knowledge,
as well as the used tools and instruments,
practices, expressions, artefacts and every
object associated with a specific significant
site (UNESCO, 2003). Intangible cultural heri-
tage is prominent by being created specifi-
cally by the local community and groups
which are strongly connected with the history
and local environment (Mezzino, 2017).

According to the World Heritage Convention
for the Safeguarding of the Intangible Cultur-
al Heritage (UNESCO, 2003), intangible cul-
tural heritage is defined as “the practices,
representations, expressions, knowledge, ...
that communities, groups and, in some cas-
es, individuals recognize as part of their Cul-
tural Heritage. This Intangible Cultural Heri-
tage ... is constantly recreated by commu-
nities and groups in response to their
environment, their interaction with nature

5 While artificial lighting stems from physical stimu-
li, it is considered an intangible element in heritage
field because it shapes sensory experience perception
and reflects cultural traditions and social practices. It
also holds memory and symbolism (Bista et al., 2021;
Navaraj and Inkarojrit, 2024)
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and their history, and provides them with a
sense of identity and continuity, thus pro-
moting respect for cultural diversity and hu-
man creativity”. Intangible cultural heritage
can be manifested in several domains which
include the following:

— Oral traditions and expressions
— Performing arts
— Social practices, rituals & festive events

Knowledge & practices concerning nature
& the universe

— Traditional craftsmanship (UNESCO, 2003).

Being associated with tangible cultural heri-
tage and the tangible aspect of UCH, intangi-
ble cultural heritage could be manifested in
various scenarios. It could be skills, the
know-how and knowledge concerning the
building techniques, the materials’ selection
and assembly, various construction phases,
systems used and techniques to adapt to the
local climate. It could also be skills, the know-
how and knowledge concerning the building
localization and orientation, spatial design,
decorative elements suitable for every func-
tion (Mezzino, 2017).

Intangible cultural heritage is mostly de-
scribed as “Living Heritage”. These skills and
knowledge are the intangible cultural heri-
tage that today societies consider the main
part of their cultural identity (UNESCO,
2011b). Intangible cultural heritage is dynam-
ic, constantly evolving and trying to adapt to
different needs. It is a result of the fusion of
history, culture and tangible cultural heri-
tage. Therefore, intangible cultural heritage
can be considered as traditions vyet, it is, at
the same time, living and contemporary (Jigy-
asu, 2014).

Intangible cultural heritage is directly linked
to the symbolic and spiritual significance of
the built fabric. Indicators focus on the reli-
gious or social meanings related to architec-
tural elements or sites (UNESCO, 2003). Data
concerning the intangible heritage can be
collected through focus groups, rapid ethno-
graphic assessment procedure (REAP), digi-
tal 3D and 4D motion capture systems (Ali-
vizatou-Barakou et al., 2017; Gupta, 2007;
Low, 2002). It can be interpreted through
Augmented Reality (AR), Virtual Reality (VR),
facial expression analysis and modelling,
body and gesture recognition and sound pro-
cessing (Alivizatou-Barakou et al., 2017).

HUMANISTIC EVALUATION

The significance of UCH is the result of expe-
riencing the ensemble or the entity within its
context, acknowledging values that people
and society have placed on it and recognizing
its connection to other factors (Historic Eng-

land, 2017). It is considered a repertoire of
values, meanings and symbols embodied
and given by people and society (Park, 2011).
Therefore, to achieve comprehensive docu-
mentation for UCH, people and the humanis-
tic evaluation of UCH should be put into con-
sideration. These meanings and values could
be analysed by three main affected groups
which include: people, experts and govern-
ments (Del, Sedghpour and Tabrizi, 2020).

This section shalll discuss the humanistic
evaluation and societal aspects that contrib-
ute to the definition of the significance of
UCH. This will include (Historic England,
2017) values attributed by society, memory
and identity and a sense of place.

VALUES

To document a heritage object or a place,
there should be a certain or a group of values
that, later, affect the decision-making pro-
cess and help in choosing the type and de-
gree of intervention. Some values are more
important than others and that depends on
several social, economic and cultural as-
pects. It is to say that intangible values are
often what gives UCH its significance and are
considered the origin of identities and the
source of diversity and creativity. Despite
their intangible nature, their physical mani-
festation can be perceived in many aspects
such as thoughts, believes, language, etc.
(Del, Sedghpour and Tabrizi, 2020).

Values of UCH are characterized by being at-
tributed by either people, experts or govern-
ments but they are never inherent (de la
Torre, 2013). Practitioners and experts con-
stantly try to identify and categorize the val-
ues of intangible cultural heritage that reflect
the meanings, emotions and identity of the
UCH. These attributed values can be classi-
fied into scientific values and social values
(de la Torre, 2013; Del, Sedghpour and Ta-
brizi, 2020) and can include (Table II).

MEMORY

UCH is more than just what is seen: it is seen
with the eyes, interpreted by the mind and
valorised by intangible reasons. UCH is iden-
tified as the setting where people and the
society experience their everyday life (Taylor,
2008). This is why it is considered a reposi-
tory of intangible meanings and human val-
ues which constitute the base of society’s
existence. UCH and memory cannot be sepa-
rated because it is the core element of per-
sonal and collective memories (Apaydin,
2020b).

Memories can be classified according to their
scale. The individual scale which incorporates
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TABLE Il SCIENTIFIC AND SOCIAL VALUES
OF URBAN CULTURAL HERITAGE.
SOURCE: (AUTHORS, 2025)

Scientific Values

Social Values

Value Integrity
Aesthetic
Authenticity
Contextual
Heritage
Scientific
Architectural
Archaeological

Historical
Spiritual
Functional
Symbolic
Pride
Universal
Connecting
Bequest
Humanistic
Resilience
Individual
Visual
Recreational
Unwanted
Heritage

Political
Psychological

 Rarity
» Educational

Dominant
Opinion

» Grandeur
* Acquired

Emotional
Donor’s
Demolishing

* Moral

Tourist’s
Scenic
Local’s
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FiG. 3 URBAN CULTURAL HERITAGE MATRIX.
SOURCE: (AUTHORS, 2026).

memory of personal or individual experiences
such as losing and suffering (Apaydin, 2020b),
the communal or local scale which include
memory of events or experiences that took
place within small groups of people, societal
scale which include memory of experiences or
past narratives which affected a loosely inter-
connected population. Societal scale also in-
cludes public and national memory. These dif-
ferent scales of memories are common in the
fact that they are all attached to a certain
place, and they contribute to its identity. With-

out a memory, the identity, the sense of self,
culture and heritage are lost (McDowell, 2016).
Therefore, the various scales of memory
should be included in the recording and docu-
mentation of UCH.

UCH and memory are highly connected (Apa-
ydin, 2020b). Tangible cultural heritage is the
manifestation of the past and present knowl-
edge and experiences of people. And through
memories and commemorative events, this
knowledge can keep alive the collective iden-
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tity of those people. Urban heritage is a cul-
tural production which meanings and values
are attributed to later by the community and
the people. The memories developed from
UCH and its values and meanings are a sig-
nificant representation of the collective iden-
tity of the community (Apaydin, 2020a).

IDENTITY AND SENSE OF PLACE

UCH, which includes old heritage buildings,
traditional urban landscape, street patterns

and activities, is what gives a city its local sig-
nificance and reflects its culture and identity.
The presence of heritage urban areas con-
taining cultural heritage is important to its
people’s sense of place and belonging (Shin-
bira, 2012). It is the activities of ordinary peo-

ple, the traditions and the places that wit-
ness it that creates a rich cultural tapestry of
life, through the identification of the values
and meanings people give to their daily plac-

es as well as the sense of place and identity
(Taylor, 2008).
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A heritage place is more than just an abstract
location. It consists of tangible aspects that
have a certain shape, materials, texture and
colours as well as intangible elements. These
aspects are what gives a heritage place its
identity and character. A sense of place is the
ability to identify various places and various
identities of a place. In this process, people
depend on their imageability, symbolic
meanings and attachment to a place. As a
sense of place is a result of the attribution of
meanings to material forms, a heritage place
is influenced by people and in return, people
are influenced by heritage places.

This leads to interaction with the heritage
place instead of a simple response which en-
rich the heritage place with meanings (Shin-
bira, 2012).

A heritage place is mainly created due to the
relationship between people and a physical
setting, group and individual activities and
meanings.

The concept of a sense of place can describe
the quality of the people’s relationship to a
heritage place. This concept could be used in
studying and understanding the human-place
attachment, bonding and place meaning. It
could also define and explain the different
ways in which people sense and feel heritage
places, and how they attribute values and con-
cepts toit. Therefore, the recording, documen-
tation and preservation of the sense of place
of UCH is crucial in maintaining the integrity of
the community’s life within it as well as the
quality of the heritage urban area (Najafi and
Shariff, 2011).

The documentation of the humanistic evalua-
tion, whereby the indicators focus on the val-
ues attributed by the community, memory
and a sense of place depend on instruments
such as qualitative interviews, rapid ethno-
graphic assessments, 3D and 4D motion cap-
tion and GIS mapping (Colucci et al., 2024;
Jones, 2017; Low, 2002; Skublewska-Pasz-
kowska et al., 2022). These instruments are
important to capture community identity and
attachment to a place. Also, community-based
inventories that use participatory actions like
social mapping and semi-structures inter-
views (Nebot-Gomez de Salazar et al., 2023)
can ensure that memories, and a sense of
place of the inhabitants are recorded as a criti-
cal component of the urban ensemble.
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CONCLUSION

To conclude, this research has drawn atten-
tion to the evolution and expansion of the no-
tion of UCH as it evolved from a monument-
focused perspective towards a wider, more
inclusive understanding of the Historic Urban
Landscape approach. Through an analysis of
international doctrines, this research estab-
lishes that cultural heritage in urban contexts
cannot be fully understood through architec-
tural and historical evaluations alone. In-
stead, it is shaped by the complexity of inter-
twined social, spiritual, humanistic, and ma-
terial dimensions.

The proposed classification (Fig. 3) is based
on the amalgam of dimensions (tangible and
intangible) with scales (urban, object, and
people) to bridge the gap between the doc-
trines and practical documentation. This is
done by the classification of the significant
UCH into tangible assets of the built environ-
ment (tangible/urban scale), architectural
and archaeological assets (tangible/object
scale), intangible assets of the built environ-
ment (intangible/urban scale), intangible cul-
tural heritage (intangible/object scale), and
humanistic evaluations (intangible/ people
scale). This classification makes sure that all
significant components influencing the his-
torical urban cultural fabric are recorded and
preserved. The matrix provides measurable
indicators, data capture and interpretation
instruments to translate the abstraction of
the HUL approach into operational workflow.

The multi-dimensional and multi-scalar ap-
proach to understanding UCH is not only nec-
essary for theoretical reflection, but most im-
portantly it provide structured workflow for
practitioners to achieve comprehensive con-
servation and preservation of the UCH subject
to study. The proposed framework is designed
to maintain a modular and flexible structure,
to allow the calibration of indicators and meth-
ods to align with the specific nature and multi-
layered significance of the historical site sub-
ject to study. Based on this classification, fu-
ture research can focus on the empirical
validation of these indicators through site-
specific application. In other words, the frame-
work contributes to more complete, dynamic,
and contextually grounded heritage manage-
ment strategies in the digital age.



SCIENTIFIC PAPER

BIBLIOGRAPHY AND SOURCES

10.

. Auvizatou-Barakou, M., KiTsikiDIS, A., TSALA-

KANIDOU, F., DimITROPOULOS, K., GIANNIS, C.,
NikoLopouLos, S., et al. (2017) ‘Intangible Cul-
tural Heritage and New Technologies: Chal-
lenges and Opportunities for Cultural Preser-
vation and Development’ in Loannides, M.,
Magnenat-Thalmann, N. and Papagiannakis,G.
(eds.) Mixed Reality and Gamification for Cul-
tural Heritage. Cham: Springer International
Publishing, pp. 129-158.

. APAYDIN, V. (2020a) ‘The interlinkage of cul-

tural memory, heritage and discourses of con-
struction, transformation and destruction’ in
Apaydin, V. (ed.) Critical Perspectives on Cul-
tural Memory and Heritage. London: UCL
Press, pp. 13-30.

. APAYDIN, V. (2020b) ‘Introduction: Why cultur-

al memory and heritage?’ in Apaydin, V. (ed.)
Critical Perspectives on Cultural Memory and
Heritage. London: UCL Press, pp. 1-10.

. Australia ICOMOS (1999) The Burra Charter :

the Australia ICOMOS Charter for Places of Cul-
tural Significance 1999. [Online]. Burwood:
Australia ICOMOS. Available at: https://pati-
nations.com.au/wp-content/uploads/2023/
03/the-burra-charter.pdf

. Australia ICOMOS (2013) The Burra Charter :

the Australia ICOMOS charter for places of cul-
tural significance 2013. [Online]. Burwood:
Australia ICOMOS. Available at: https://aus-
tralia.icomos.org/wp-content/uploads/The-
Burra-Charter-2013-Adopted-31.10.2013.pdf

. BANDARIN, F., and vAN OERs, R. (eds) (2012)

The historic urban landscape: managing heri-
tage in an urban century’ Chichester: John Wi-
ley & Sons. doi: 10.1002/9781119968115

. BisTA, D., BISTA, A., SHRESTHA, A., DouLos, L.

T., BHUSAL, P., Zissis, G., TOPALIS, F., CHHETRI,
B. B. (2021) ‘Lighting for Cultural and Heritage
Site: An Innovative Approach for Lighting in
the Distinct Pagoda-Style Architecture of Ne-
pal’. Sustainability, 13(5), 2720. doi: 10.3390/
Su13052720

. Corucci E, MATRONE F, NOARDO F, ASSUMMA V,

DATOLA G, APPIOTTI F, BOTTERO M, CHIABRAN-
DO F, LomBARDI P, MiGLIORINI M, RINALDI E,
SPANO A, LINGUA A. (2024) ‘Documenting cul-
tural heritage in an INSPIRE-based 3D GIS for
risk and vulnerability analysis’ Journal of Cul-
tural Heritage Management and Sustainable
Development, 14(2), pp. 205-234. doi: 10.1108/
JCHMSD-04-2021-0068

. ConTl, A, FIORINI, L., MASSARO, R., SANTONI, C.

and Tuccl, G. (2022) ‘HBIM for the preserva-
tion of a historic infrastructure: the Carlo Il
bridge of the Carolino Aqueduct’ Applied Geo-
matics, 14(Suppl 1), pp. 41-51. doi: 10.1007/
$12518-020-00335-2

DE LA TORRE, M. (2013) ‘Values and Heritage

Conservation’ Heritage & Society, 6(2), pp. 155-
166. d0i:10.1179/2159032X13Z.00000000011

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

TowARDS A COMPREHENSIVE FRAMEWORK... L. A. AWAD, K. AL-HAGLA, D. M. NASSAR, M. RUKAVINA 93-107 34[2026] 1[71]

DEL, M. S. T. T., SEDGHPOUR, B. S. AND TABRIZI,
S. K. (2020) ‘The semantic conservation of ar-
chitectural heritage: the missing values’ Heri-
tage Science, 8(1), pp.1-13. doi: 10.1186/s40
£494-020-00416-W

GARCIA-ESPARZA, ). A. (2019) ‘Beyond the in-
tangible/tangible binary: An analysis of his-
toric built environments in Valencia, Spain’ In-
ternational Journal of Intangible Heritage, 14,
pp.124-137.

GINZARLY, M., HouBART, C. and TELLER, J.
(2019) ‘The Historic Urban Landscape ap-
proach to urban management: a systematic
review’ International Journal of Heritage Stud-
ies, 25(10), pp. 999-1019. doi: 10.1080/1352
7258.2018.1552615

GUPTA, D. (2007) Identification and documen-
tation of built heritage in India: Process for
identification and documentation of cultural
heritage. New Delhi: INTACH (UK) Trust.

Historic England (2016) Understanding Histor-
ic Buildings: A Guide to Good Recording Prac-
tice [Online]. Available at: https://historiceng-
land.org.uk/images-books/publications/un-
derstanding-historic-buildings/heagogg-
understanding-historic-buildings/

Historic England (2017) BIM fo Heritage: De-
veloping a Historic Building Information Mod-
el [Online]. Available at: https://historiceng-
land.org.uk/images-books/publications/bim-
for-heritage/heag-154-bim-for-heritage/
ICOMOS (1964) International Charter for the
Conservation and Restoration of Monuments
and Sites (The Venice Charter 1964. [Online].
Available at: https://www.icomos.org/imag-
es/DOCUMENTS/Charters/venice_e.pdf [Ac-
cessed: 9 May 2021]

ICOMOS (1987) Charter for the Conservation of
Historic Towns and Urban Areas (Washington
Charter 198y7). [Online]. Available at: https://
www.icomos.org/images/DOCUMENTS/Char-
ters/towns_e.pdf [Accessed: 21 March 2022]

ICOMOS (2005) X’ian Declaration on the Con-
servation of the Setting of Heritage Structures,
Sites and Areas. [Online]. Available at: https://
www.icomos.org/images/DOCUMENTS/Char-
ters/xian-declaration.pdf [Accessed: 19 March
2022]

ICOMOS (2008a) The Icomos Charter for the
Interpretation and Presentation of Cultural
Heritage Sites. [Online]. Available at: https://
www.icomos.org/images/DOCUMENTS/Char-
ters/interpretation_e.pdf [Accessed: 8 August
2022]

ICOMOS (2008b) Québec Declaration on the
Preservation of The Spirit of Place. [Online].
Available at: https://publ.icomos.org/publi-
comos/jlbSai?html=Bur&base=technica&ref
=43835&file=2450.pdf&path=GA16_Quebec
_Declaration_Final_EN.pdf

ICOMOS (2010) /COMOS New Zealand Charter
for the Conservation of Places of Cultural Heri-

PROSTOR

105


https://patinations.com.au/wp-content/uploads/2023/03/the-burra-charter.pdf
https://patinations.com.au/wp-content/uploads/2023/03/the-burra-charter.pdf
https://patinations.com.au/wp-content/uploads/2023/03/the-burra-charter.pdf
https://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
https://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
https://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
https://doi.org/10.1002/9781119968115
https://doi.org/10.3390/su13052720
https://doi.org/10.3390/su13052720
https://doi.org/10.1108/JCHMSD-04-2021-0068
https://doi.org/10.1108/JCHMSD-04-2021-0068
https://doi.org/10.1007/s12518-020-00335-2
https://doi.org/10.1007/s12518-020-00335-2
https://doi.org/10.1179/2159032X13Z.00000000011
https://doi.org/10.1186/s40494-020-00416-w
https://doi.org/10.1186/s40494-020-00416-w
https://doi.org/10.1080/13527258.2018.1552615
https://doi.org/10.1080/13527258.2018.1552615
https://historicengland.org.uk/images-books/publications/understanding-historic-buildings/heag099-understanding-historic-buildings/
https://historicengland.org.uk/images-books/publications/understanding-historic-buildings/heag099-understanding-historic-buildings/
https://historicengland.org.uk/images-books/publications/understanding-historic-buildings/heag099-understanding-historic-buildings/
https://historicengland.org.uk/images-books/publications/understanding-historic-buildings/heag099-understanding-historic-buildings/
https://historicengland.org.uk/images-books/publications/bim-for-heritage/heag-154-bim-for-heritage/
https://historicengland.org.uk/images-books/publications/bim-for-heritage/heag-154-bim-for-heritage/
https://historicengland.org.uk/images-books/publications/bim-for-heritage/heag-154-bim-for-heritage/
https://www.icomos.org/images/DOCUMENTS/Charters/venice_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/venice_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/towns_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/towns_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/towns_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/xian-declaration.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/xian-declaration.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/xian-declaration.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/interpretation_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/interpretation_e.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/interpretation_e.pdf
https://publ.icomos.org/publicomos/jlbSai?html=Bur&base=technica&ref=43835&file=2450.pdf&path=GA16_Quebec_Declaration_Final_EN.pdf
https://publ.icomos.org/publicomos/jlbSai?html=Bur&base=technica&ref=43835&file=2450.pdf&path=GA16_Quebec_Declaration_Final_EN.pdf
https://publ.icomos.org/publicomos/jlbSai?html=Bur&base=technica&ref=43835&file=2450.pdf&path=GA16_Quebec_Declaration_Final_EN.pdf
https://publ.icomos.org/publicomos/jlbSai?html=Bur&base=technica&ref=43835&file=2450.pdf&path=GA16_Quebec_Declaration_Final_EN.pdf

106

PROSTOR  1[71] 34[2026] 93-107 L. A.AWAD, K. AL-HAGLA, D. M. NASSAR, M. RUKAVINA TOWARDS A COMPREHENSIVE FRAMEWORK...

23.

24.

25.

26.

27.

28.

29.

30.

31.

tage Value. [Online]. Available at: https://
www.icomos.org/images/DOCUMENTS/Char-
ters/ICOMOS_NZ_Charter_2010_FINAL_11_
Oct_2010.pdf

ICOMOS CIVVIH (2011) The Valletta Principles
for the Safeguarding and Management of His-
toric Cities, Towns and Urban Areas. [Online].
Available at: https://civvih.icomos.org/wp-
content/uploads/2022/03/Valletta-Principles
-GA-_EN_FR_28_11_2011.pdf

JAMIESON, W. (1990) ‘Recording the Historic
Urban Environment: A New Challenge’ APT
Bulletin: The Journal of Preservation Technol-
ogy, 22(1/2), pp.12-16. doi:10.2307/1504267
JigyAsu, R. (2014) ‘The intangible dimension of
urban heritage’ in Bandarin, F. and van Oers, R.
(eds.) Reconnecting the City: The Historic Ur-
ban Landscape Approach and the Future of
Urban Heritage. Chichester:John Wiley & Sons,
pp.129-159. doi: 10.1002/9781118383940.chsg
JONES, S. (2017) ‘Wrestling with the social val-
ue of heritage: Problems, dilemmas and op-
portunities’ Journal of community archaeology
& heritage, 4(1), pp. 21-37. doi: 10.1080/
20518196.2016.1193996

KHALIL, A., STRAVORAVDIS, S., and BACKES, D.
(2020) ‘Categorisation of building data in the
digital documentation of heritage buildings’
Applied Geomatics, 13(1), pp. 29-54. doi: 10.
1007/512518-020-00322-7

KHUSNUTDINOVA, S., FAIZRAKHMANOVA, G., and
KHUSNUTDINOV, R. (2020) Tangible and intan-
gible assets of city environment: architecture,
city lighting and art aspects. In: /OP Confer-
ence Series: Materials Science and Engineer-
ing, 890, 012020. doi: 10.1088/1757-899X/890
/1/012020

Low, S. M. (2002) ‘Anthropological — Ethno-
graphic Methods for the Assessment of Cul-
tural Values in Heritage Conservation’ in de la
Torre, M. (ed.) Assessing the Values of Cultural
Heritage. Los Angeles: Getty Conservation In-
stitute, pp. 31-49.

LYNCH, K. (1964). The image of the city: MIT
press.

McDowELL, S. (2016) ‘Heritage, memory and
identity’ in Howard, P., Graham, B. (eds.) The

32.

33.

34.

35.

36.

37

38.

39.

SCIENTIFIC PAPER

Ashgate Reserach Companion to Heritage and
Identity. London: Routledge, pp. 37-53. doi:
10.4324/9781315613031

Historic American Buildings Survey and Mck-
ee, H. J. (1970) Recording Historic Buildings.
ompiled by Harley J. McKee. Washington: U.S.
National Park Service.

MEezziNo, D. (2017). Cultural built heritage’s
tangible and intangible dimensions and digi-
talization challenges. (Doctor of Philosophy).
Carleton University, Ottawa, Ontario.

NAJAFI, M., and SHARIFF, M. K. B. M. (2011) ‘The
concept of place and sense of place in architec-
tural studies’ International Journal of Humani-
ties and Social Sciences, 5(8), pp. 187-193.

NAVARAJ, P. and INKAROJRIT, V. (2024) ‘Beyond
Illumination: Stakeholder Perspectives on Ur-
ban Lighting Master Planning for Chiang Mai
0ld City, Thailand’ Sustainability, 16(21), 9411.
doi: 10.3390/suU16219411

NEBOT-GOMEZ DE SALAZAR, N., CHAMIZO-NIE-
70, F. J., CONEJO-ARRABAL, F. and ROSA-JIME-
NEZ, C. (2023) ‘Intangible cultural heritage as a
tool for urban and social regeneration in neigh-
bourhoods. Participatory process to identify
and safeguard ICH in the city of Malaga, Spain’
International Journal of Heritage Studies,
29(6), pp. 524-546. doi: 10.1080/13527258.20
23.2201821

PARK, H. Y. (2011) ‘Shared national memory as
intangible heritage: Re-imagining Two Koreas
as One Nation’ Annals of Tourism Research,
38(2), pp. 520-539. doi: 10.1016/j.annals.2010
.11.013

SANTONI, A., MARTIN-TALAVERANO, R., QUAT-
TRINI, R. and MURILLO-FRAGERO, J. |. (2021)
‘HBIM approach to implement the historical
and constructive knowledge. The case of the
Real Colegiata of San Isidoro (Le6n, Spain)’
Virtual Archaeology Review, 12(24), 49. doi:
10.4995/var.2021.13661

SECCARONI, M., AQUINARDI, C. M., AND BETTOL-
LINI, E. (2021) ‘Urban Atmospheres: Represen-
tation of Intangible Relations’ in Bianconi, F.
and Filippucci, M (eds.) Digital Draw Connec-
tions: Representing Complexity and Contradic-


https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
https://www.icomos.org/images/DOCUMENTS/Charters/ICOMOS_NZ_Charter_2010_FINAL_11_Oct_2010.pdf
https://civvih.icomos.org/wp-content/uploads/2022/03/Valletta-Principles-GA-_EN_FR_28_11_2011.pdf
https://civvih.icomos.org/wp-content/uploads/2022/03/Valletta-Principles-GA-_EN_FR_28_11_2011.pdf
https://civvih.icomos.org/wp-content/uploads/2022/03/Valletta-Principles-GA-_EN_FR_28_11_2011.pdf
https://doi.org/10.2307/1504267
https://doi.org/10.1002/9781118383940.ch5
https://doi.org/10.1080/20518196.2016.1193996
https://doi.org/10.1080/20518196.2016.1193996
https://doi.org/10.1007/s12518-020-00322-7
https://doi.org/10.1007/s12518-020-00322-7
https://doi.org/10.4324/9781315613031
https://doi.org/10.3390/su16219411
https://doi.org/10.1080/13527258.2023.2201821
https://doi.org/10.1080/13527258.2023.2201821
https://doi.org/10.1016/j.annals.2010.11.013
https://doi.org/10.1016/j.annals.2010.11.013
https://doi.org/10.4995/var.2021.13661

SCIENTIFIC PAPER

40.

41.

42.

43.

44,

45.

46.

47.

tion in Landscape. Cham: Springer Internation-
al Publishing, pp. 1111-1128.

SHINBIRA, I. A. (2012) ‘Conservation of the ur-
ban heritage to conserve the sense of place, a
case study Misurata City, Libya’ American
Transactions on Engineering & Applied Scien-
ces,1(3), pp. 253-264.

SIRISRISAK, T. (2007). Historic Urban Land-
scape: Interpretation and Presentation of the
Image of the City. In ICOMOS Thailand Interna-
tional Symposium.

SKUBLEWSKA-PASZKOWSKA, M., MiLosz, M.,
PowrozNIK, P. and LukAsik, E. (2022) ‘3D
technologies for intangible cultural heritage
preservation—literature review for selected
databases’ Heritage Science, 10(1), 3. doi: 10.
1186/540494-021-00633-X

KHALIL, A. and STRAVORAVDIS, S. (2019) ‘H-Bim
and the Domains of Data Investigations of
Heritage Buildings Current State of the Art’ /S-
PRS - International Archives of the Photogram-
metry, Remote Sensing and Spatial Informa-
tion Sciences, XLll-2/MW11, pp. 661-667. doi:
10.5194/isprs-archives-XLII-2-W11-661-2019
TAYLOR, K. (2008) ‘Landscape and Memory:
cultural landscapes, intangible values and
some thoughts on Asia. In 16th ICOMOS Gen-
eral Assembly and International Symposium:
‘Finding the spirit of place—between the tan-
gible and the intangible. Quebec. pp. 1-14.

ULvl, A. (2021) ‘Documentation, Three-Dimen-
sional (3D) Modelling and visualization of cul-
tural heritage by using Unmanned Aerial Vehi-
cle (UAV) photogrammetry and terrestrial laser
scanners’ International Journal of Remote Sen-
sing, 42(6), pp. 1994-2021. doi: 10.1080/0143
1161.2020.1834164

UNESCO. (1972) Convention Concerning The
Protection Of The World Cultural And Natural
Heritage. [Online]. Available at: https://whc.
unesco.org/archive/convention-en.pdf  [Ac-
cessed: 09 May 2021]

UNESCO. (1976) Recommendation Concerning
the Safeguarding and Contemporary Role of
Historic Areas. [Online]. Available at: https://
unesdoc.unesco.org/ark:/48223/pfoooo1140
38.page=136

48

49.

50.

51.

52,

53.

54.

55.

TOWARDS A COMPREHENSIVE FRAMEWORK... L. A. AWAD, K. AL-HAGLA, D. M. NASSAR, M. RUKAVINA  93-107 34[2026] 1[71]

. UNESCO. (2003) Convention for the Safeguard-
ing of the Intangible Cultural Heritage. [Online].
Available at: https://ich.unesco.org/doc/src/
15164-EN.pdf[Accessed: 09 May 2021]
UNESCO. (2005). Vienna Memorandum on
World Heritage and Contemporary Architec-
ture: Managing the Historic Urban Landscape
and Decision 29 COM 5D. [Online]. Available
at: https://unesdoc.unesco.org/ark:/48223/
pf0000140984

UNESCO. (2011a). Recommendation on the His-
toric Urban Landscape from UNESCO. [Online].
Available at: https://whc.unesco.org/uploads/
activities/documents/activity-638-98.pdf
UNESCO. (2011b). Convention for the Safe-
guarding of the Intangible Cultural Heritage.
[Online]. Available at: https://unesdoc.unes-
co.org/ark:/48223/pfo000242931

UNESCO. (2014). UNESCO Culture For Develop-
ment Indicators: Methodology Manual. [On-
line]. Available at: https://unesdoc.unesco.
org/ark:/48223/pf0000229608 [Accessed: 19
March 2022]

VELDPAUS, L. (2015). Historic urban landscapes :
framing the integration of urban and heritage
planning in multilevel governance. (Doctor of
Philosophy). Technische Universiteit Eindhoven.

VELDPAUS, L., PEREIRA RODERS, A. R. and Co-
LENBRANDER, B. J. F. (2013) ‘Urban Heritage:
Putting the Past into the Future’ The Historic
Environment: Policy & Practice, 4(1), pp. 3-18.
doi:10.1179/17567505132.00000000022
ZHANG, P., GHOSH, D. and PARrk, S. (2023) ‘Spa-
tial measures and methods in sustainable ur-
ban morphology: A systematic review’ Land-
scape and Urban Planning, 237, 104776. doi:
10.1016/j.landurbplan.2023.104776

SOURCES OF FIGURES AND TABLES

Fic.1  Authors, 2026
Fic.2  Authors, 2025
Fic.3  Authors, 2026
TABLE | Authors, 2026
TABLE Il Authors, 2025

PROSTOR 107

AUTHORS’ BIOGRAPHIES
AND CONTRIBUTIONS

LARA A. AWAD, PhD Candidate and Associate Lec-
turer, focuses on conserving and documenting
Alexandrian urban cultural heritage.

KHALID AL-HAGLA, PhD, Professor, works on urban
design and landscape architecture.

DINA M. NASSAR, PhD, Associate Professor, focuses
on heritage reuse and Alexandria’s revitalization.
MARKO RUKAVINA, PhD, Associate Professor, focus-
es on conducting research on spatial planning and
archaeological heritage.

Conceptualization: L.A.A., K.A., and D.M.N.; metho-
dology, L.A.A., K.A., and D.M.N.; validation, L.A.A.,
K.A., D.M.N., and M.R.; formal analysis, L.A.A., K.A.,
D.M.N., and M.R.; investigation, L.A.A.; writing—
original draft preparation, L.A.A.; writing—review
and editing,L.A.A., K.A., D.M.N., and M.R.; visual-
ization, L.A.A.; supervision, K.A., D.M.N., and M.R.
All authors have read and agreed to the published
version of the manuscript.

COPYRIGHT

© 2026 The Author(s). This is an open-access ar-
ticle distributed under the terms of the Creative
Commons Attribution 4.0 International License
(CC-BY 4.0), which permits unrestricted use, distri-
bution, and reproduction in any medium, provided
the original author and source are credited. See
https://creativecommons.org/licenses/by/4.0/.
Prostor is a peer-reviewed open access journal
published by University of Zagreb Faculty of Archi-
tecture.


https://doi.org/10.1186/s40494-021-00633-x
https://doi.org/10.1186/s40494-021-00633-x
https://doi.org/10.5194/isprs-archives-XLII-2-W11-661-2019
https://doi.org/10.1080/01431161.2020.1834164
https://doi.org/10.1080/01431161.2020.1834164
https://whc.unesco.org/archive/convention-en.pdf
https://whc.unesco.org/archive/convention-en.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000114038.page=136
https://unesdoc.unesco.org/ark:/48223/pf0000114038.page=136
https://unesdoc.unesco.org/ark:/48223/pf0000114038.page=136
https://ich.unesco.org/doc/src/15164-EN.pdf
https://ich.unesco.org/doc/src/15164-EN.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000140984
https://unesdoc.unesco.org/ark:/48223/pf0000140984
https://whc.unesco.org/uploads/activities/documents/activity-638-98.pdf
https://whc.unesco.org/uploads/activities/documents/activity-638-98.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000242931
https://unesdoc.unesco.org/ark:/48223/pf0000242931
https://doi.org/10.1179/1756750513Z.00000000022
https://doi.org/10.1016/j.landurbplan.2023.104776




SCIENTIFIC PAPER

SAMIRA SOUKANE?, MOHAMED DAHLI3

34[2026] 1[71] PROSTOR 109

"DEPARTMENT OF ARCHITECTURE, FACULTY OF SCIENCE AND TECHNOLOGY, MOHAMED KHIDER UNIVERSITY, BISKRA, ALGERIA
2DEPARTMENT OF ARCHITECTURE, FACULTY OF TECHNOLOGY, UNIVERSITY ABDERRAHMANE MIRA, BEJAIA, ALGERIA

HTTPS://ORCID.ORG/0009-0006-3210-309X

3>DEPARTMENT OF ARCHITECTURE, FACULTY OF CONSTRUCTION ENGINEERING, MoOuLoub MAMMERI UNIVERSITY, TizI-Ouzou

HTTPS://ORCID.ORG/0009-0001-4984-148X

samira.soukane@univ-bejaia.dz
mohamed.dahli@ummto.dz

PRELIMINARY COMMUNICATION

HTTPS://DOI.ORG/10.31522/pP.34.1(71).9

UDC 72.03:697 (652.11) ”1830/1930”

ARTICLE RECEIVED / REVISED / ACCEPTED: 16. 12.2025./2.2.2026./ 11. 5. 2026.

IMPROVING THE ENERGY PERFORMANCE
OF FRENCH COLONIAL BUILDINGS IN ALGERIA:
BALANCING HERITAGE VALUES AND ENERGY CHALLENGES

KEYWORDS

ALGIERS

B10-BASED THERMAL INSULATION
COLONIAL BUILDINGS

ENERGY EFFICIENCY

HERITAGE VALUES

ABSTRACT

Algeria inherited a substantial building stock of significant heritage
value, particularly concentrated in the historic center of Algiers, notably
within the Larbi Ben M’hidi district from the French colonial period
(1830-1962). However, these buildings generally exhibit poor energy
performance and high levels of energy consumption. This study investi-
gates how the preservation of heritage values can be reconciled with
improving the energy efficiency of colonial-era residential buildings in
the Larbi Ben M’hidi district of Algiers. A thermal diagnostic based on
infrared thermography was conducted on several buildings, leading to
the selection of the building located at 39 Rue Larbi Ben M’hidi as the

case study. Subsequently, dynamic thermal simulations were carried
out using ArchiWIZARD, based on the EnergyPlus calculation engine,
in order to evaluate four energy retrofitting scenarios. In parallel, a
bio-based thermal insulation material composed of cork waste and cel-
lulose was developed and thermally characterized. The optimal formu-
lation (75% cork) exhibited a thermal conductivity of A = 0.048 W/m-K
and a specific heat capacity of Cp = 1285 J/kg-°C. When integrated into
the simulation model, this insulation material enabled a reduction in
energy demand of 54.44% for heating and 22.64% for cooling, while
preserving the architectural integrity of the heritage facades.
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INTRODUCTION

l \large part of the architectural heritage
from the French colonial period in Algeria em-
bodies undeniable heritage values and repre-
sents a living testimony to the country’s ur-
ban and cultural history. These buildings are
distinguished by their richly decorated fa-
cades, generous volumes, and construction
techniques adapted to the climate, which still
contribute today to the identity of city cen-
ters with colonial cores (Mohdeb, Attar and
Saraoui, 2023). In Algiers, colonial architec-
ture (1830-1930) illustrates a dual approach:
the assertion of colonial authority through
monumental public buildings, ordered fa-
cades, continuous balconies, and Haussman-
nian cornices, and adaptation to local context
through Neo-Moorish and Art Deco styles in-
corporating arches, patios, and ornamental
motifs (Béguin, 1983; Chaouche, 2013). This
coexistence has produced a hybrid urban
fabric that forms the basis of Algiers’s archi-
tectural identity. However, these buildings
exhibit significant thermal losses, lack ther-
mal insulation, and suffer from material ag-
ing, leading to high energy consumption.
Their thermal rehabilitation therefore raises
both technical and cultural challenges: how
can historic heritage be adapted to modern
energy requirements without altering its ar-
chitectural authenticity?

Among available solutions, internal thermal
insulation (ITI) is often preferred for heritage
buildings, as it allows the preservation of the
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exterior appearance while improving energy
performance (Zagorskas et al, 2014). Bio-
based materials, in particular, offer a sustain-
able alternative compatible with historical
masonry and characterized by low environ-
mental impact (Claude, 2018). ITI combined
with roof insulation and the rational replace-
ment of joinery can reduce energy consump-
tion by 43 to 56% depending on the climatic
context (Galatioto et al, 2019), and may ex-
ceed 50% when high-performance systems
such as heat pumps are implemented (Qu et
al, 2021; Cho et al, 2020; Jiang, Lucchi, and
Del Curto, 2023; Gonzalez-Prieto et al, 2023).
Hybrid approaches integrating insulation,
system modernization, and renewable ener-
gy technologies make it possible to approach
near-nZEB or Net Zero Energy standards
(Franco et al, 2015; Sugér et al, 2020; Caro
and Sendra, 2020; Ahmad et al, 2021). In
Mediterranean contexts, the combination of
insulation, mechanical ventilation, and heat
recovery ensures a balance between energy
performance and indoor air quality (Coelho
and Henriques, 2021; Blazquez et al, 2019).

In the Algerian context, the energy rehabilita-
tion of colonial buildings goes beyond the
single objective of improving energy efficien-
cy. It is part of a broader heritage conserva-
tion approach aimed at extending the lifes-
pan of these buildings while respecting their
architectural identity. This study therefore
aims to:

e Characterize the thermal behavior of colo-
nial buildings in Algiers through infrared
thermography and in situ measurements;

e Evaluate the performance of a new bio-
based insulation material composed of cork
waste and cellulose;

e Simulate different dynamic thermal sce-
narios to estimate potential energy savings
and their compatibility with heritage preser-
vation.

The Larbi Ben M’hidi district is characterized
by a high concentration of French colonial-era
buildings, featuring construction systems and
facades emblematic of the historic center of
Algiers. This urban fabric therefore provides a
particularly relevant context for analyzing en-
ergy rehabilitation strategies while safeguard-
ing architectural and heritage values.

MATERIALS AND METHODS

This study aims to evaluate and improve the
energy performance of residential buildings
from the French colonial period in Algeria
(1830-1930) while preserving their architec-
tural and heritage values. First, eight buildings
in the Larbi Ben M’hidi district were selected
according to the Vitruvian triad: Firmitas, Utili-
tas, Venustas (Choay, 2001; Baba Ahmed et al,
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2013; Hadjilah and Zerouala, 2018), and were
subsequently subjected to a thermal assess-
ment using infrared thermography (Paoletti et
al, 2013; Ascione et al, 2015).

The combined analysis of these investiga-
tions led to the selection of the building lo-
cated at 39 Rue Larbi Ben M’hidi as the case
study, for which in situ measurements and
dynamic thermal simulations were carried
out. In parallel, a bio-based insulation mate-
rial made from cork waste and cellulose was
developed and experimentally characterized
using the transient hot-wire method. Finally,
the impact of this insulation material on the
building’s thermal behavior was evaluated
through dynamic thermal simulations using
ARCHIWizard/EnergyPlus (Ascione et al, 2015;
2016; Khadraoui and Sriti, 2017).

THERMAL DIAGNOSIS OF BUILDINGS
WITH HIGH HERITAGE VALUES

Criteria for selecting buildings

The urban landscape of Algiers is strongly
marked by buildings inherited from the French
colonial period, constructed between 1830
and 1930. The Larbi Ben M’hidi district (for-
merly Isly) represents the first planned exten-
sion of the colonial city beyond the former Ot-
toman ramparts (Oukaci and Kassab, 2021;
Oukaci, 2022) and constitutes one of the most
emblematic examples of this period (Petrucci-
oli, 1992; Belouchrani, 2012). Predominantly
residential in character, it contains remarkable
buildings distinguished by an eclectic archi-
tecture combining European and local influ-
ences, ranging from Neoclassicism to Art
Deco, including Art Nouveau and Neo-Moorish
styles (Chérif, 2017). The high concentration of
buildings with significant heritage value, par-
ticularly along the structuring axes of Larbi jng and the indoor temperatures measured ~ FiG. 1 REPRESENTATIVE BUILDINGS

Ben M’hidi, Ali Boumendjel, and Abane Ram- i, residential apartments were within the  WITHIN THE LARBI BEN M’HIDI DISTRICT, ALGIERS.
dane (Fig. 2), constituted a decisive factor in  thermal comfort range (22-25 °C) (AFNOR, (SOURCE: AUTHORS, 2025)

defining the study area. 2019; Liébard and De Herde, 2005).

At the end of this initial assessment, eight

representative buildings were selected, as
shown in Table I.

Measurements were carried out exclusively in
residential spaces, with the commercial prem-
ises on the ground floor excluded, in order to
A thermal assessment using infrared ther- calibrate the thermal model to reflect the ac-
mography was conducted for eight selected tual residential occupancy of the building. In-

buildings within the study area. ternal heat gains from occupants and house-
hold appliances were considered negligible,
Thermography protocol as most apartments were unoccupied at the

time of the measurements. Thermographic
measurements were performed in accordance
The thermographic measurement campaign  with the ISO 6781:2015 standard (ISO, 2015),
of eight selected residential buildings was under favorable weather conditions (overcast
conducted on g February 2021, between 8:00  sky to minimize the influence of solar radia-
a.m. and 11:00 a.m., during the winter period.  tion, low wind speed, and an indoor-outdoor
The main facades investigated were predom-  temperature difference greater than 10 °C)
inantly oriented east (80%), while the re- (Pajani, 2014; Ascione et al, 2015). Outdoor
maining 20% were oriented west (Fig. 2). All  temperatures ranged from 10 °C at 8:00 a.m.
the buildings are equipped with central heat-  to 12 °C at 11:00 a.m. An infrared thermal cam-

for eight selected buildings
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FIG. 2 IDENTIFICATION OF THE CASE-STUDY

BUILDINGS IN THE LARBI BEN M’HIDI DISTRICT
OF ALGIERS. (SOURCE: GOOGLE EARTH,
PROCESSED BY THE AUTHORS)
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1: 64 rue Larbi Ben M’Hidi Building.
2: 39 rue Larbi Ben M’Hidi Building.
3 : 37 rue Larbi Ben M’Hidi Building.
4 : 12 rue Ali Boumendjel Building.
5 : 8 rue Ali Boumendjel Building.

6 : 2 rue Ali Boumendjel Building.

7 : 3 rue Ali Boumendjel Building.

8 : 21rue Abane Ramdane Building.

Perimeter of the Larbi Ben M’hidi
neighborhood.

era (Flir i7), calibrated between 9 and 38 °C
with an emissivity of 0.93 corresponding to
that of stone, was used. Its operating temper-
ature range is between o and 50 °C, with a
spectral band between 7.5 and 13.5 um.

The heritage assessment, based on the Vitru-
vian triad (excellent habitability, very good
state of preservation, high heritage value),
combined with the results of the infrared
thermography presented in the Results sec-
tion (Fig. 7), guided the selection of the build-
ing at 39 Rue Larbi Ben M’hidi for indoor tem-
perature measurements and dynamic ther-
mal simulation

AMBIENT TEMPERATURE STUDY
OF BUILDING 39 RUE LARBI BEN M’HIDI

Presentation of the building

The study focuses on the building located at
39 Rue Larbi Ben M’hidi, in the historic center
of Algiers, constructed between 1905 and
1906 by architect L. Bourgarel (Daoudi, 2013).
The building has a compact layout organized
around an atrium that provides zenithal day-
light and natural ventilation for the interior

DAHLI IMPROVING THE ENERGY PERFORMANCE OF FRENCH COLONIAL BUILDINGS...

TABLE | SUMMARY OF THE MOST REPRESENTATIVE BUILDINGS IN THE LARBI BEN M’HIDI DISTRICT
ACCORDING TO THE VITRUVIAN TRIAD. (SOURCE: AUTHORS, 2021).

N° | Buildings State of preservation (firmitas) :Iuat?liitt:l;;lity :Iveer’i'tuasgt; sv)alues

1 64 Rue Larbi Ben M’hidi | Good state of preservation Excellent habitability | High heritage value
2 39 Rue Larbi Ben M’hidi | Very good state of preservation | Excellent habitability

3 37 Rue Larbi Ben M’hidi | Good state of preservation Good habitability

4 12 Rue Ali Boumendjel Good state of preservation Good habitability High heritage value
5 8 Rue Ali Boumendjel Good state of preservation Good habitability

6 2 Rue Ali Boumendjel Good state of preservation Excellent habitability

7 3 Rue Ali Boumendjel Good state of preservation Good habitability

8 21rue Abane Ramdane | Good state of preservation Excellent habitability | High heritage values

SCIENTIFIC PAPER

spaces (Fig. 3 C-D). It consists of a ground
floor topped by five upper floors (G+5).

The structural system is based on load-bear-
ing stone walls with a thickness of 55 cm (Fig.
3 F) and floors composed of vault infill blocks
supported by steel beams (IPN). The external
joinery is made of wood with single glazing
(4 mm), presenting a thermal transmittance
coefficient of U = 5.7 W/m>K.

Protocol for recording
indoor/outdoor ambient temperatures

To select an optimal day for temperature
measurements, several criteria were consid-
ered, including building access and the avail-
ability of co-owners. The mid-season day of
28 September 2022 was selected, ensuring
natural conditions without the use of heating
or air conditioning, in order to obtain mea-
surements representative of the building’s
actual thermal behavior.

The measurements were carried out in the liv-
ing room of an apartment located on the 4th
floor of the building at 39 Rue Larbi Ben M’hidi,
oriented toward the east facade, where ther-
mographic photographs were also taken (Fig.
4 A). This intermediate floor was chosen to
limit the influence of thermal gains from the
roof and the lower levels. The living room was
selected due to its primary function and its
thermal representativeness of the apartment.
Measurements were taken at two-hour inter-
vals between 8:00 a.m. and 6:00 p.m., at a
height of 1.2 m, both indoors and outdoors on
the balcony. The recorded parameters were:

¢ Indoor ambient temperature (T;,);

e Outdoor ambient temperature (T,,,).

All measurements were performed using a
multifunction Testo 480 anemometer, ensur-
ing accurate temperature recording. The evo-
lution of indoor and outdoor temperatures
provides information on the energy efficiency
of the building envelope and openings. The
T, values will be used for the validation of
the thermal simulation model.

Central Algiers is located at 36°41’ N and
3°12’ E, at an altitude of 25 m, and is charac-
terized by a temperate Mediterranean cli-
mate, with hot, dry summers and mild, humid
winters. Average temperatures in September
range from 18 and 29 °C, illustrating typical
mid-season conditions (Meteonorm V8, data
2012-2022, Fig. 4 B).

The main boundary conditions for the ther-
mographic and ambient temperature mea-
surements at the building located at 39 Rue
Larbi Ben M’hidi are presented in Table II.

Following the thermal diagnostic phase,
the methodological approach continues with
the development of a bio-based insulating
material.
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DEVELOPMENT OF THE CORK/CELLULOSE
COMPOSITE MATERIAL

Materials used: cork and paper waste

This study uses cork waste and paper waste
(cellulose) as raw materials to develop a bio-
based thermal insulation composite. The
cork was obtained from industrial waste gen-
erated during the manufacture of discs and
stoppers and collected from the public com-
pany EPE Béjaia Liége, supplied by several
forest conservations offices (Jijel, Souk-Ah-
ras, Sétif and Tizi Ouzou). The recovered cork
aggregates have a particle size ranging from
2.5 to 8 mm. Cork is widely used as a thermal
insulation material, either in expanded pan-
els or in composites such as cork-gypsum,
cork-wood, cork-clay or cork concrete (Kellati
et al, 2010; Cherki et al, 2014; Limam et al,
2016; Mounir et al, 2014; Ziregue et al, 2016;
Tedjditi et al, 2020). However, these compos-
ites often present relatively high thermal con-
ductivity (0.1-0.4 W/m-°C) due to the density
of the mineral matrices used to bind the ag-
gregates (Fino, Tadeu and Simdes, 2018).

To overcome this limitation, a cellulose matrix
derived from paper waste was used. The cel-
lulose was obtained from discarded newspa-
pers and cardboard. After cutting into small
pieces, the material was treated with a 7%
sodium hypochlorite solution, washed with
potable water, and dried to constant mass to
eliminate microorganisms and bleach the pulp
(Bentchikou et al, 2012). The dried material
was then finely ground to facilitate volumetric
dosing. The combination of cork aggregates
with recycled cellulose enables the develop-
ment of a bio-based cork/cellulose insulation
material, while simultaneously recovering
waste and contributing to circular economy
and energy transition.

Preparation of specimens

Proportioning, mixing of constituents,
and molding of specimens

The cork-paper mixtures were prepared ac-
cording to volumetric proportions of 75%,
50%, and 25% (Dahli and Toubal, 2010). The
volumes of the constituents were measured
using a graduated container. Mixing was car-
ried out using a 5 L mixer in accordance with
the EN 196-1 (ECS, 2016) standard, for 3 min-
utes: 90 s at 140 rpm followed by 9o s at 285
rpm, with an intermediate pause to scrape
the mixing bowl.

The specimens (15 x 10 x 3 cm) were then
molded according to the NF EN 993-15 (Afnor,
2005) standard in two layers with slight com-
paction in order to eliminate entrapped air
and improve cohesion. They were air-dried
for three days and subsequently demolded.

IMPROVING THE ENERGY PERFORMANCE OF FRENCH COLONIAL BUILDINGS... S. SOUKANE, M. DAHLI

Case study;
. 39 Rue Larbi Ben Mhidi
Larbi Ben M’hidi Street
O Emir Abd El Kader
square

Ali El Hamaoui
secondary street

Tertiary Street

~——— Bessad Mohamed
pedestrian Street

Drying and surface finishing of specimens

In order to limit the influence of moisture on
the thermal properties, the specimens were
dried at 103 °C in an oven (Fig. 5) to constant
mass was reached, and then polished to en-
sure better thermal characterization. The ex-
perimental measurements were carried out
on these dry and smooth samples according
to three series of tests.

Thermo-Physical characterization
of specimens

Measurement of the apparent density p
of the composites

Density corresponds to the mass of a materi-
al per unit volume. The specimens with differ-
ent cork/cellulose compositions were weighed
using a precision balance to determine their
mass M. Their volume V corresponds to the

109-119 34[2026] 1[71] PROSTOR
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1. gypsum plaster
2. Blue stone wall

3. Exterior rendering
(sand and lime)

v F

FiG. 3 A: LOCATION OF THE BUILDING

IN THE LARBI BEN M’HIDI DISTRICT;

B : MAIN FAGCADE OF THE BUILDING;

C : ATRIUM OF THE BUILDING;

D : ZENITHAL LIGHTING OF THE ATRIUM;

E : STAIRCASE WITH INTEGRATED ELEVATOR
F: WALL COMPOSITION OF THE BUILDING.
(SOURCE: AUTHORS, 2021).

FIG.4 A: SPACE SELECTED FOR INDOOR
TEMPERATURE MEASUREMENTS;

B: MONTHLY TEMPERATURES OF THE CITY

OF ALGIERS FOR THE PERIOD 2012-2022.
(SOURCE: AUTHORS, 2023; METEONORM V8)

Fourth Floor Plan A

Monthy temperafure

L}
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T R Wr Ar My n M Ag Sp 2 N Ok

B




114 PROSTOR  1[71] 34[2026] 109-119 S. SOUKANE, M. DAHLI IMPROVING THE ENERGY PERFORMANCE OF FRENCH COLONIAL BUILDINGS...

TABLE || BOUNDARY CONDITIONS OF THE THERMOGRAPHIC SURVEY AND INDOOR-OUTDOOR TEMPERATURE
MEASUREMENTS AT 39 RUE LARBI BEN M’HIDI. (SOURCE: AUTHORS, 2022).

Thermographic survey

Ambient measurements

Parameter of eight buildings —39 Rue Larbi Ben M’hidi
Date 09/02/2021 (winter) 28/09/2022 (mid-season)
Time range 8h—-11h 8 h —18 h (bi-hourly)
Outdoor temperature (°C) 10 — 12 22.8-24

Indoor temperature (°C) 22— 25 19 — 21

Cloud cover Overcast Partly cloudy

Internal gains (occupants, appliances) | Negligible (mostly unoccupied apartments) | Negligible

Emissivity 0.93 /

FIG. 5 CURING OF CORK/CELLULOSE COMPOSITE
SPECIMENS. (SOURCE: AUTHORS, 2022)

FIG. 6 EXPERIMENTAL SETUP FOR MEASURING
THERMAL CONDUCTIVITY AND SPECIFIC HEAT
(TC-METER). (SOURCE: AUTHORS, 2022)

dimensions 0.15 x 0.10 x 0.03 m®. The appar-
ent density was calculated using Equation
(1), and the results are presented in Table IV.

M
Kg/m’=— 1
prKgl v

Measurement of thermal conductivity A
and specific heat capacity C,
of the composites

The thermal conductivity and specific heat ca-
pacity of the cork-cellulose composite were
determined using the transient hot-wire meth-
od (Dahli and Toubal, 2010; Liu et al, 2019;
Tedjdit et al, 2020). The experimental setup
consists of a thermal probe placed between
two identical samples and connected to a data
acquisition unit (CT-meter) developed by the
CSTB, in accordance with the EN ISO 8894-
2:2007 standard (IS0, 2007) (Fig. 6). The prin-
ciple of the method is to induce localized heat-
ing in the material and then measure the tem-
perature rise over a short period of time.

DYNAMIC THERMAL SIMULATION
Presentation of the simulation tool

Dynamic thermal simulations were carried
out using the software ArchiWIZARD (v7),
based on the EnergyPlus (v8) calculation en-
gine, selected for its ability to accurately
evaluate energy performance while account-
ing for climatic, geometric, and material pa-
rameters. A climate file specific to Algiers was

TABLE Il THERMO-PHYSICAL CHARACTERISTICS OF THE BUILDING ENVELOPE MATERIALS
IN THE 39 RUE LARBI BEN M’HIDI BUILDING. (SOURCE: DTR, 1997; IS0, 2007).

Materials Thermal Conductivity Specific heat cp | Apparent density | Thickness
coefficient A (W/m K) 0/kg °c) p(kg/m3) cm
Exterior rendering (s lime) | 0,87 1080 1800 2,5
Blue stone 1,75 950 2400 50
Interior gypsum plaster 0,3 936 900 2,5
thermal transmittance U W/m?K thicckgess
Single-glazed 5,7 4
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generated in EPW format using Meteonorm
(v8.2) to ensure representativeness of local
conditions.

The geometric modeling of the building lo-
cated at 39 Rue Larbi Ben M’hidi was per-
formed using ArchiCAD (v22). The resulting
digital model, exported in SKP format, faith-
fully represents the current state of the build-
ing without any modification, and was used
both for model validation and for comparison
with the energy optimization scenarios. The
thermo-physical properties of the materials
composing the building envelope are de-
tailed in Table IIl.

Dynamic thermal simulation protocol

The dynamic thermal simulation was per-
formed on the building located at 39 Rue
Larbi Ben M’hidi, excluding the ground floor,
top floor, and attic to limit the influence of
heat transfer with the ground and the roof.
The simulation was conducted over a one-
year period with an hourly time step, ensur-
ing numerical stability of the calculations
(avoiding initialization errors) and enabling
the characterization of the building’s thermal
behavior during both winter and summer pe-
riods. The simulations were carried out using
fixed setpoints (heating at 20 °C and cooling
at 25 °(C), simplified occupancy profiles, a
constant air renewal rate, and an infiltration
rate of 0.7 vol/h, representative of the exist-
ing building conditions.

Four dynamic thermal simulation scenarios
were developed to examine the impact of the
thermal characteristics of glazed and opaque
surfaces on the building’s energy consump-
tion. The first scenario represents the refer-
ence model, corresponding to the actual
thermal performance of the building. The sec-
ond scenario evaluates the impact of argon-
filled double glazing (U = 1.1 W/m?K). The
third scenario analyzes the effect of a 15 cm
internal bio-based cork-cellulose insulation
layer \ = 0.048 W/m-K; Cp = 1285 ) /kg-K; p =
32.4 kg/m?3). Finally, the fourth scenario cor-
responds to an optimized model, combining
the improvement of glazing and the thermal
performance of the external opaque walls.

RESULTS DISCUSSION

RESULTS DISCUSSION
OF THE THERMOGRAPHY
OF THE EIGHT BUILDINGS

The thermographic results reveal significant
heat losses at the openings of the eight build-
ings studied (Fig. 7). All of them are equipped
with 4 mm single glazing, presenting a ther-
mal transmittance coefficient of U = 5.7 W/
m2K, which explains their poor energy per-
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formance. The integration of double or triple
glazing therefore appears necessary to im-
prove energy efficiency; this solution shall be
evaluated in the section dedicated to numeri-
cal simulation.

The facades also exhibit variable thermal
losses, ranging from low to very high levels.
These losses are mainly due to the massive,
uninsulated load-bearing stone walls. In ad-
dition, the junctions between facades and
floor slabs with balconies constitute sensi-
tive areas because of the presence of thermal
bridges. In this context, internal thermal insu-
lation is recommended in order to improve
energy performance while preserving the
heritage values of the facades.

RESULTS AND DISCUSSION
OF MEASURED INDOOR
AND OUTDOOR AMBIENT TEMPERATURES

The temperature measurements carried out
on 28 September 2022 (Fig. 8) confirm the
results observed during the thermographic
diagnosis. The difference between indoor
and outdoor temperatures remains low be-
tween 10:00 a.m. and 4:00 p.m. (ff 1 °C), indi-
cating significant thermal exchanges through
the building envelope. A slight time lag of
about one hour between the peaks of out-
door and indoor temperatures also highlights
the limited thermal inertia of the building.

= = —
7 3 Rue Ali Boumendjel bmldmg 8 : 21 Rue Abane Ramdane building.

FIG. 7 THERMOGRAPHY RESULTS TABLE IV SUMMARY OF THE THERMO-PHYSICAL PROPERTIES OF CORK/CELLULOSE COMPOSITES
OF THE 8 BUILDINGS. (SOURCE: AUTHORS, 2021) (SOURCE: AUTHORS, 2022).
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M’HIDI. (SOURCE: AUTHORS, 2022)
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Scénario 4: Optimized case.

FiG. 10 RESULTS OF THE DYNAMIC THERMAL
SIMULATION OF INDOOR TEMPERATURES UNDER
FOUR SCENARIOS. (SOURCE: AUTHORS, 2023)

This action is mainly explained by the low
thermal performance of the envelope, related
to the absence of wall insulation, the pres-
ence of single glazing, the influence of vari-
able solar gains associated with the build-
ing’s orientation promoting rapid heat trans-
fer, as well as the absence of significant
internal gains. This therefore indicates a
strong dependence of indoor thermal condi-
tions on external climatic variations.

RESULTS AND DISCUSSION

OF THE THERMO-PHYSICAL
CHARACTERISTICS OF CORK/CELLULOSE
COMPOSITES

The average values of the thermo-physical
properties are presented in Table IV. The re-
sults show that Group 1 (75% cork / 25% cel-
lulose) provides the best energy perfor-
mance, with a thermal conductivity of 0.048
W/m-°C and an apparent density of 32.4 kg/
m3, owing to the high porosity of the cork ag-
gregates. As the proportion of cork decreases
in favor of denser cellulose, both thermal
conductivity and apparent density increase.

The specific heat capacity varies only slightly
across compositions (1211-1285 J/kg-°C) and
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remains higher than that of concrete or natu-
ral stone, which represents an advantage for
heat storage and release during thermal ret-
rofitting operations. Based on these findings,
the Group 1 composite was selected for nu-
merical simulations.

NUMERICAL SIMULATION RESULTS
Validation of the numerical model

The numerical model was validated by com-
paring the measured and simulated indoor
temperatures on 28 September (Fig. 9). The
curves follow a similar trend with minimal de-
viations. Statistical indicators (Zhou et al,
2023) confirm this agreement: RMSE = 1.2 °C,
MAE < 1 °C, and Pearson correlation coeffi-
cient R = 0.90. These results confirm the
model’s reliability for simulating thermal ret-
rofitting scenarios.

Results discussion
of simulated indoor temperatures

The results of the dynamic thermal simula-
tion (Fig. 10) show that, in the reference sce-
nario, indoor temperatures closely follow
outdoor temperatures, ranging from 10-20 °C
in winter and 25-32 °Cin summer, resulting in
a high demand for heating and cooling. This
poor energy performance of the building at
39 Rue Larbi Ben M’Hidi is mainly due to the
absence of low-emissivity glazing and ther-
mal insulation on external walls. The integra-
tion of low-emissivity double glazing (Sce-
nario 2) slightly improves indoor tempera-
tures, reaching approximately 18 °C in winter
and 30 °C in summer, with a minor flattening
of thermal curves. However, its effect re-
mains limited, as a large portion of thermal
exchanges between the building and the ex-
terior occurs through the fagades. The addi-
tion of the bio-based thermal insulation (Sce-
nario 3) significantly improves indoor tem-
peratures, stabilizing at around 20 °C in
winter and 25 °C in summer. These improve-
ments are explained by the thermal proper-
ties of the material, notably its low thermal
conductivity (0.048 W/m-K) and high specific
heat capacity (1285 J/kg-K). The combination
of low-emissivity double glazing and bio-
based insulation strongly reduces thermal
exchanges. Indoor temperatures reach 20-23
°C in winter and just below 25 °C in summer,
enhancing both thermal comfort and the
overall energy performance of the building
compared to the previous scenarios.

The choice of internal thermal insulation pre-
serves the aesthetic integrity of the fagades,
a major concern for heritage buildings. Al-
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though conventional materials such as poly-
urethane offer higher performance, their hy-
grothermal and environmental incompatibili-
ty justifies their exclusion. The cork/cellulose
bio-based composite was therefore preferred
for its durability and compatibility with exist-
ing walls, confirming the relevance of an ap-
proach that balances energy efficiency and
heritage preservation (Ascione et al, 2015; De
Berardinis, Rotilio, and Marchionni, 2014;
Claude, 2018).

Energy consumption
results discussion

Figure 11 presents the annual heating and
cooling demands for four scenarios. Double
glazing (Scenario 2) reduces consumption by
11.31% for heating and 19.20% for cooling.
Insulation alone (Scenario 3) achieves a re-
duction of 46.71% for heating and 17% for
cooling. The combination of insulation with
double glazing (Scenario 4) delivers the best
performance, with 54.44% savings for heat-
ing and 22.64% for cooling, demonstrating
the effectiveness of these interventions in
improving the energy performance of resi-
dential buildings from the French colonial pe-
riod in Algeria.

CONCLUSION

The study of the buildings at 39 Rue Larbi
Ben M’hidi highlights the energy vulnerabili-
ty of French colonial constructions in Algeria,
despite significant heritage value. These
buildings, representative of the Larbi Ben
M’hidi district, exhibit high energy consump-
tion due to a thermally deficient envelope:
massive, uninsulated walls and single glaz-
ing. Infrared thermwography confirmed signi-
ficant heat losses through facades and
openings. To address these shortcomings,
two interventions were simulated using AR-
CHIWizard: the integration of low-emissivity
double glazing and the application of a bio-
based cork-cellulose insulation on the interi-
or walls (A = 0.048 W/m-K; Cp ff 1285 J/kg-°C
for the 75% cork formulation).

The results show that the combination of in-
ternal thermal insulation (ITl) and double
glazing is most effective, reducing heat loss-
es, stabilizing indoor temperatures between
20 and 25 °C, and decreasing energy con-
sumption by over 50% for heating and 20%
for cooling, while preserving the architectural
integrity of the fagades. Although focused on
a single building, its characteristics; massive
masonry, lack of insulation, single glazing,
and typical interior layout, allow these find-
ings to be extended to other colonial residen-
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Scénario 1: Reference case.
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Scénario 2: Integration of high-
performance double glazing.
I Besoins de chauffage: 70085 kWh

Besoins de refroidissement: 168802 kW
i

Scénario 3: Integration of 15 cm bio-based
thermal insulation..

_-
Scénario 4: Optimized case.

tial ensembles in Algeria. Limitations include
a simplified numerical model that does not
fully capture the hygrothermal complexity of
historic walls. Hygrothermal analyses, in-
cluding vapor migration, condensation risk,
and the long-term conduct, as well as studies
on other colonial typologies, would strength-
en the scope of the results. Despite these
limitations, the bio-based cork-cellulose in-
sulation emerges as a promising solution,
adaptable to diverse Algerian climates and
other built environments.

This study proposes an approach that recon-
ciles energy efficiency, thermal comfort, and
heritage preservation, contributing to the
wider discourse on the thermal rehabilitation
of colonial buildings in Algeria.

FiG. 11 HEATING AND COOLING DEMANDS ACCORDING
TO 4 SCENARIOS. (SOURCE: AUTHORS, 2023)
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INTRODUCTION

Business functions have always been the
driving force of urban development. Since an-
cient times, the location and organization of
business and commercial activities within the
urban fabric have profoundly shaped cities
and residents’ lives (Kostof, 1991; Hall, 2014).
Business/commercial areas have significant-
ly influenced the city’s sustainable develop-
ment! achievement and its Identity. As tech-
nology advanced, urban functions-trade,
crafts, manufacturing, and large-scale indus-
try evolved as well. The Code of Hammurabi
(c. 1750 BCE) undoubtedly represents the
earliest land-use legal framework initiating
institutional urban management. Under the
Code, the so-called grey zones (sources of
pollution and noise) had to be located out-
side the city limits, specifically at the city
gate (King, 1915, art. 58). Business/commer-
cial areas’ location has been a major issue in
urban planning ever since.

Therefore, this research? and the article aimed
to explore the reasons for the emergence of
business/commercial areas within city limits
over time. The physical and urban planning of
these areas should not be considered just a
technical process, but also a reflection of so-
cio-economic and philosophical views on
how a sustainable city? should function. Cor-
rect planning of business/commercial area
locations within city limits is crucial for the
city’s progress, the quality of citizens’ lives,
and environmental protection. If well-planned
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and strategically located, these areas drive
urban growth and development, becoming
key factors in the city’s attractiveness and liv-
ability. Using historical experience and a
sense of responsibility, planners can (and
must) create spatial conditions to provide
incentives for investors (Lipovac, 2014: 207
[1027)) in new, environmentally friendly, aes-
thetically pleasing, and profitable business
areas.

Inadequate planning in these areas undoubt-
edly leads to traffic congestion, environmen-
tal pollution, social inequality, and inefficient
use of space. In his Ph.D. dissertation, “Plan-
ning as a Function of Preserving the Identity
of Place”, Prof. Lipovac has noted that many
planners overlook the meaning of Place Im-
age and Sense of Place in the planning pro-
cess, primarily under pressure from business
investors. Such planning neglects the impor-
tance of Place, which inevitably leads to un-
controlled business expansion, creating
placeless Places and limiting the city’s future
spread (Lipovac, 2000).

As cities are dynamic and complex organ-
isms, city planners must continually seek a
balance between business efficiency, social
cohesion, and environmental sustainability.
Therefore, the planned expansion of busi-
ness areas should consider curtilage values
and residents’ needs. Planners need to rec-
ognize these values and needs and prepare
physical and urban plans in the context of
sustainable urban planning. Irresponsible
planning, which often results in the irreplace-
able loss of fertile agricultural or forested
land (Lipovac, Rozek, 2020: 21), renders
these areas unsustainable and creates dross-
capes that would be difficult to restore to
their original condition. Speaking about the
connection between business areas and ur-
ban structure, Prof Simunovi¢ has raised an
important question: How can we ensure bal-
anced spatial development so that new
trends are guided by planners and the urban
community rather than by market-driven en-
trepreneurial forces (Simunovic, 2018: 144).

This preliminary research examines the rela-
tionship between business areas and the ur-

1 Sustainable development of a city is a dynamic and
long-term process of planning and managing urban
space and resources, the goal of which is to meet the
current citizens’ needs for prosperity, quality of life, and
a healthy environment, without compromising the abil-
ity of future generations to meet their own needs. This
process necessarily ensures a balance between envi-
ronmental, economic, and social sustainability.

2 This research is part of the doctoral dissertation
‘Planning Criteria and Models for Zagreb Business Ar-
eas within Physical Planning Documents’.

3 A sustainable city is one that functions as a
healthy ecosystem, whereby economic development
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ban fabric, which should be examined from
multiple perspectives, as no single frame-
work provides a comprehensive understand-
ing. To understand their transformation, this
paper will explore the origin and meaning of
the key term (business area) through an anal-
ysis of historical issues, presenting a chrono-
logical methodology for the development of
physical and urban planning ideas on the
ideal city and its structure. In terms of the sci-
entific methodology employed, this research
is designed as an analytical review, drawing
on scientific literature, legal documents, and
official strategic documents as primary
sources. In this context, this paper will pro-
vide a historical and theoretical elaboration
through comparative analyses of planning
business areas throughout history.

HISTORIC AND THEORETICAL
FRAMEWORK — ORIGIN AND DEFINITION
OF A BUSINESS/COMMERCIAL AREA

In ancient times, the term economics (origi-
nally used by Aristotle as oikonomia) referred
to the management of the household and its
surrounding estate, including all property.
Today, the term “industry” is more commonly
used, but it refers only to the production of
goods. One of his earliest writings on the
term “economics” is “Politics” and “Nicoma-
chean Ethics”. According to him, the purpose
of economics was to acquire and rationally
use goods to meet the needs and desires of
family members (Aristotle, 1988b: 6). That is
why he considered economics as a starting
point for understanding city organization:
business activities and relationships that
shape urban space and social structures. Be-
fore considering political, social, or cultural
aspects, the planner must understand how
the city lives, how its population is fed, and
how it produces and exchanges goods and
services.

In his book, Nicomachean Ethics, Aristotle
states that every activity has its purpose.
Thus, the purpose of economics is to gain
wealth (Aristotle, 1988a: 1). With this state-
ment, he questions the ethics of economic

is achieved through careful use of space while ensur-
ing a high quality of life and environmental protection.
4  Philosophers deal with the Ideal city on an ab-
stract level, thinking of a perfectly ordered society and
state (polis). Therefore, the Ideal City serves as a met-
aphor for an ideal political and social community.

5 Sociologists and political science researchers an-
alyze the Ideal city as a social experiment. They are
interested in the social and political consequences of
such urban plans and how life would unfold within the
imagined structure. Thomas More, one of the founders
of utopian socialism, and his visions of the /deal city
were of significant influence on later reflections on so-
ciety and the city.
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activities, pointing out that the meaning of
the term economics is not neutral, suggest-
ing that the way wealth is acquired and uti-
lized reflects the values of the community.
This is the primary meaning for this term.

If it is possible to establish analogies be-
tween Aristotelian oikonomia and contempo-
rary economy, the term economy encom-
passes all processes related to the produc-
tion, distribution, and consumption of goods
and services within a particular society. On
the other hand, the term area has multiple
meanings, depending on its context. In the
context of Space, the term Area denotes a
portion of Space or a bounded territory.
When we combine these two terms, the re-
sulting new term denotes a specific, geo-
graphically bounded part of a space that is
purposefully organized and equipped to car-
ry out certain business activities (production,
crafts, services, trade, etc.), which drive its
economic/business development. The sig-
nificance of these areas is reflected in the
functional organization of space, ensuring ef-
ficient resource management, economic de-
velopment, and urban stability while simulta-
neously meeting social needs. These are the
essential physical planning elements that di-
rectly affect a city’s quality of life.

Since antiquity, the complexity of urban
structures has demanded a holistic approach
to planning that enables one to observe the
city as a unique entity. European policy itself
requires that Cities of tomorrow adopt a ho-
listic model of sustainable urban develop-
ment (EU Regional Policy, 2011: VII). Despite
this tendency, a fragmented approach re-
mains prevalent in planning practice, parti-
cularly when planning business/commercial
areas. Throughout history, this urban plan-
ning approach has been described by many
philosophers#, social theorists®, and urban
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FiG. 1 BUSINESS ZONE JANKOMIR, ZAGREB (2010)
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FIG. 2 FICTIONAL ANCIENT CITY LAY-OUT SCHEME,
1 MARKET AREA (AGORA), 2 CRAFT AREA
(WORKSHOPS ALONG THE STREETS)

FIG. 3 FICTIONAL MEDIEVAL CITY LAY-OUT SCHEME,
1 MARKET ZONES, 2 CRAFT ZONES, 3 CRAFT

AND TRADE ZONES (E.G. SHOEMAKERS’ STREET,
BLACKSMITHS’ STREET), 4 LARGE MANUFACTURING
WORKSHOP ZONES
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planners®. Drawing on historical concepts of
the Ideal City, this paper examines the evolu-
tion of business area positioning through a
literature review and historical analysis. The
objective is to establish a chronology of func-
tional zoning as a foundation for future scien-
tific research.

HISTORY OF URBAN (PHYSICAL)
PLANNING OF BUSINESS/ COMMERCIAL
AREAS WITHIN THE IDEAL CITY THEORIES

EARLY BEGINNINGS AND UTOPIAN VISIONS
(FROM ANTIQUITY TO THE RENAISSANCE)

A significant work that contributes to under-
standing the impact of business activities on
urban space is Lewis Mumford’s The Story of
Utopias (1922). The author emphasizes the
importance of planning business/commer-
cial areas that balance human needs with en-
vironmental considerations, while account-
ing for natural values. Analyzing Plato’s Re-
public, he highlights the danger of un-
controlled expansion of (city’s) boundaries
due to the multiplication of needs (Mumford,
2008: 35). In Christianopolis’, Mumford rec-
ognizes the precursors of modern zoning
through the division into ‘heavy’ and ‘light’
industry (Mumford, 2008: 81).

In the example of Cabet’s Icaria®, he notes the
strategic placement of industrial areas along
railways and canals (Mumford, 2008: 142).
The author criticizes the capitalist system for
the uncontrolled spatial expansion of busi-
ness/commercial areas and environmental

line contours
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pollution, maintaining that economic develop-
ment must be subordinated to social well-
being (Mumford, 2008: 221).

Historically, business and commercial acti-
vities have been integral to the urban fabric.
The Greek agora and the Roman urbs had
clearly defined spaces for trade — the agora
itself — and for artisanal activities, with
workshops situated along the streets (Fig. 2).
Still, these spaces were permeated with
residential and public functions (Kostof, 1991).
The city functioned as a whole, and market
activities were a visible part of everyday life.

The first concepts of the ideal urban form
emerged in Ancient Greece. Plato’s concept
of the Ideal State helped shape the initial
principles for planning commercial areas®
within cities. He was aware of their potential
for destabilization if not contained within
strictly defined boundaries; his ideas gave
rise to the concept of dividing the city into
functional zones (Platon, 2002).

In the book De Architectura Libri Decem (c. 27
BQ), Vitruvius®™ focused on an interdisciplin-
ary approach to planning, emphasizing the
importance of microclimatic conditions and
topography for the sustainability of the Place
(Vitruvius, 1999: 18). Although he was pri-
marily concerned with public buildings and
temples, his principles also aid in planning
business areas.

6 Architects and urban planners have been dealing
with the ideal city since the Renaissance, creating de-
signs and plans for the creation and management of
such a city. One of them is the architect Filarete and
his city of Sforzinda, where he sought symmetry, har-
mony, and functionality. In recent history, planners
have envisioned the ideal city, as seen in the works of
Le Corbusier (Radiant City) and Ebenezer Howard (Gar-
den City). Both tried to solve the problems of industri-
alization through radical new planning.

7  Christianopolis, written by Andred Johann Valentin
(1586-1654), describes an ideal Christian City-State,
conceived as a model for the future social and religious
reform, whereby every single part of life, including
work, would be carefully planned and controlled.

8 Cabet, Etienne (1788-1856), French utopian so-
cialist, described his views on the /deal City-State in
his book “The Voyage to Icarie” (Le Voyage en Icarie,
1840).

9 According to the European Conference of Minis-
ters Responsible for Spatial/Regional Planning (CE-
MAT, 2006) Glossary (which was signed and accepted
by all European countries, including Croatia), there is a
substantial difference between the two key terms:
Physical Planning and Spatial Planning. Physical Plan-
ning is closely linked to land-use planning, urban de-
sign, transport planning, landscape planning, building
design, and related fields. It addresses activities that
immediately affect and program the physical structure
and environment of cities and neighborhoods (as op-
posed to economic planning or social planning activi-
ties). By contrast, Spatial Planning refers to the meth-
ods used by the public sector to influence the distribu-
tion of people and activities across space at various
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Medieval cities continued the tradition of an-
cient cities through guild quarters and mar-
ketplaces, while the first ‘industrial zones’
were established outside the city walls solely
due to noise and pollution (Fig. 3). These cit-
ies were built according to the natural ter-
rain, defense needs, and historical settle-
ment structures (Milic, 1995).

In contrast to medieval cities, Renaissance
ideal cities placed new emphasis on geomet-
ric perfection, symmetry, and defensive func-
tionality. Renaissance artists and architects*
sought harmony, symmetry, and proportion
(Rosenau, 1983). Economic functions are of-
ten subordinated to aesthetic and defensive
concerns. Markets were again located in cen-
tral squares, while roads were planned to fa-
cilitate the efficient flow of people and goods.
Zoning for economic functions (such as man-
ufacturing) had not yet been planned in de-
tail (Fig. 4).

In the early Renaissance, a key contribution
was made by Leon Battista Alberti and his
book De re Aedificatoria*® (1452), in which he
emphasized the exceptional importance of
urban planning and city functional zoning. He
proposes relocating ‘dirty’ trades to the pe-
riphery and grouping shops according to
their affinity, thereby laying the foundations
for the modern spatial organization of bu-
siness zones and commercial areas (Milic,
2002: 44). Albert’s understanding of the

scales, as well as the siting of infrastructure, recrea-
tion areas, and natural areas. These activities are car-
ried out at different administrative or governmental
levels (local, regional, national).

10 Vitruvius Pollio, Marcus (1st century BC), Roman
architect and engineer.

11 The most prominent Renaissance artists and ar-
chitects who were engaged in creating plans for the
Ideal City and establishing theoretical foundations
are: Alberti, Leon Battista (1404-1472) Italian builder,
sculptor, painter, writer and mathematician; Filarete
(Antonio di Pietro Averlino) (c. 1400-1469) lItalian
sculptor, builder and theorist, Sforzinda; Leonardo da
Vinci (1452-1519) Italian painter, sculptor, builder, en-
gineer and writer; Scamozzi, Vincenzo (1552-1616) Ital-
ian builder, engineer and theorist of architecture, the
oldest example of a realized Ideal City is Palmanova.

12 This book served as a comprehensive manual for
numerous architects and urban planners, represent-
ing a combination of classical principles and the spirit
of the Renaissance.

13 Thiinen, Johann Heinrich von, (1783-1850), Ger-
man economist

14 Utopian socialists criticized capitalism and devel-
oped plans for the operation of new, more just societ-
ies. Their most prominent representatives are: Robert
Owen (1771-1858), British utopian socialist and social
reformer known for his work “A New View of Society”
(1813) containing the philosophy of social reforms;
Charles Fourier, (1772-1837), French philosopher and
economist known for his work “Le Nouveau monde in-
dustriel et sociétaire” (1829); he introduced the “pha-
lange” community model; Etienne Cabet (1788-1856).
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city’s functional zoning set the foundations
for defining conditions for urban/physical
planning of economic areas in the later peri-
od of industrialization.

INDUSTRIAL REVOLUTION
AND RESPONSES TO ITS CHALLENGES
(19™ AND EARLY 20™ CENTURY)

The first structured theory of location was in-
troduced in the first half of the 19" century by
Johann Heinrich von Thiinen® through the con-
cept of locational rent, the value of land that
depends on the distance from the market
(city) and transportation costs. Although this
theory primarily concerns agriculture, it offers
a historical explanation for why distance gov-
erned initial patterns of spatial organization
prior to industrialization (Thiinen, 1910).

The Industrial Revolution, while driving tech-
nological progress, also generated acute so-
cial issues — notably poverty and inadequate
housing. In response, utopian socialists* were
the first to propose an alternative, advocating
social reform through the creation of ideal,
self-sufficient communities that balance life
and work (Mumford, 2008). Early theorists
also conceived of health-oriented cities, such
as Papworth’s Hygeia (1827), which proposed
zoning and relocating industry to the periph-
ery. These proposals preceded later principles
of functionalism (Share, 1982).

With the development of industry in the 19"
century, the creation of business zones on
the outskirts of cities, along roads, railways,
and rivers began (Fig. 5). During this period,
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FIG. 4 FICTIONAL RENAISSANCE IDEAL CITY LAY-OUT
SCHEME, 1 MARKET ZONES, 2 CLEAN CRAFT ZONES,
3 DIRTY CRAFT ZONES

FIG. 5 FICTIONAL INDUSTRIAL CITY AREA,
1 MARKET AREAS, 2 CRAFT AREAS,
3 INDUSTRIAL AREA, 4 WORKERS’ HOUSING ESTATES
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architects began to be engaged in urban zon-
ing, focusing on systematic planning and a
more deliberate organization of the city. In
his book Modern Architecture: A Critical His-
tory, British architect and critic Kenneth
Frampton provides a comprehensive over-
view of the history of planning the ideal in-
dustrial city, emphasizing how technological
progress directly dictated the choice of loca-
tions to facilitate the transport of goods and
access to energy and raw materials. Due to
the constant need for workers, residential
settlements were created, mostly unplanned,
around these areas (Frampton, 1992).

The Industrial Revolution radically transfor-
med cities, creating overcrowded, polluted
districts where factories were intertwined
with housing (Hall, 2014). Movements like
Port Sunlight* introduced planned zoning to
separate industry from housing, aiming to
improve the health and morale of the working
class through the control of urban form (Bee-
son, 1911; Hubbard, Shippobottom, 2005).
Simultaneously, the City Beautiful Movement
in America focused on monumentality and
the aesthetics of public spaces, indirectly en-
couraging the relocation of ‘dirty’ industry
from city centers to create a more attractive
urban image (Wilson, 1989).

These efforts shaped the principles of spatial
separation and economic organization, lay-
ing the groundwork for later urban experi-
ments. Soria y Mata* developed the Linear
City (Ciudad Lineal) along a central transport
axis, strategically siting industry near rail-
ways to balance economic efficiency and
residential planning, a concept that remains
relevant in contemporary debates on urban
structure (Angel, Rubio, 2017). A similar prin-
ciple of rational planning was advocated by
Edward Bellamy” in his utopia, Looking
Backward (1888), which argued that social
equality and economic prudence could be
achieved only through centralized social or-
ganization (Decker, 2018).

The most effective response to the problems
of the industrial city was Ebenezer Howard’s
‘Garden City’ concept (Vernet, Coste, 2017;
Nabila, 2021; Hugo, Bhanye, 2022: 42). He
proposed deurbanization through self-suffi-
cient communities with ring-zoning, integrat-
ing housing and agriculture with industry lo-
cated on the periphery near railways to pro-
tect residential areas (Howard, 2007).

The first example of modern functional zon-
ing is represented by Tony Garnier’s® Cité In-
dustrielle. The city is divided into industrial,
residential, and public spaces, with industry
situated along railway and water routes, sep-
arated from housing by a green belt (Framp-
ton, 1992: 112-116).
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With the transition from agriculture to indus-
try, a key shift in the determination of busi-
ness location was the Industrial Location
Theory set by Alfred Weber* (Hugo, Bhanye,
2022: 42-43). This planning model was domi-
nant until the mid-2oth century and was
based on minimizing costs through three key
factors: transportation, labor, and industrial
agglomeration (Weber, 1909).

MODERNISM AND FUNCTIONAL ZONING
(FIRST HALF OF THE 20™ CENTURY)

The 20" century was a period in which mod-
ernism prevailed, leading to the belief that all
urban problems could be solved by city func-
tional zoning. The International Congresses
of Modern Architecture (CIAM), founded in
1928, played a key role in developing a new
theory. Concurrently, the radical visions of
Antonio Sant’Elia*® (1914) shaped the ideal
modern city, emphasizing movement, verti-
cal structures, and the clear separation of in-
dustrial and commercial areas from residen-
tial ones (Birolli, 2018).

Fifteen years later, the fundamental New Ur-
banism document, the Athens Charter (1933),
was adopted, establishing strict functional
zoning as the primary planning principle (Le
Corbusier, 1973). The city is strictly divided
into four functions (housing, work, recre-
ation, and transport), with factories relocated
to the periphery to ensure healthy living con-
ditions. This vision was epitomized in Le Cor-
busier’s La Ville radieuse (1935) (Fishman,
1982; Frampton, 1992).

Subsequently, the core of functional zoning
was developed under international influenc-
es, notably the Bauhaus principles of func-
tionalism, which shaped urban planning, par-
ticularly by separating industrial from resi-
dential zones, thereby laying the groundwork
for the rational organization of space (Wing-
ler, 1976). The New Frankfurt Project, led by
Ernst May (a German architect and urban
planner), applied Garden City and zoning

15 Port Sunlight represents a combination of exem-
plary industrial housing, which provides workers with
decent living conditions, with architectural and land-
scape values of a “garden suburb”.

16 Soria y Mata, Arturo (1844-1920), Spanish urban
planner and engineer

17 Bellamy Edward (1850-1898), American publicist
and writer

18 Tony Garnier (1869-1948) French architect and
urban planner

19 Weber, Alfred (1868-1958), German economist,
sociologist, and geographer

20 Sant’Elia, Antonio (1888-1916), Italian architect
and theorist

21 Some of the most prominent contemporary archi-
tecture theorists are for sure: Jane Jacobs (1916-2006),
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principles to rationalize the industrial city by
separating housing from industry (Elder,
2014; Zapatel, 2017). Similar principles are
evident in Soviet urbanism, where, under the
influence of Le Corbusier and the Bauhaus,
ideas for the ideal socialist city were devel-
oped and organized in a modular manner
along transit routes (Miliutin et al, 1975).
During the 1930s, all new Soviet industrial
cities were built according to the same plan-
ning regulations, regardless of local condi-
tions (Meerovich, 2014).

Frank Lloyd Wright offered a different vision
through his Broadacre City Project, based on
total decentralization and individual freedom
in harmony with nature. This concept envi-
sioned family plots for housing and food pro-
duction, with crafts and trade integrated into
the landscape and cars and telephones as
key means of connectivity (Fishman, 1982;
Frampton, 1992).

After World War Il, Le Corbusier’s Chandigarh
became a prime example of modernism,
blending classical concepts with the garden
city model. Despite its strict functional zon-
ing, this project laid the groundwork for the
contemporary ‘15-minute city’ by introducing
self-sufficient sectors. By relocating industry
to the periphery and reducing the need for
movement within neighborhoods, it aimed
to ensure a high quality of residential life
(Rodriguez-Lora, Rosado and Navas-Carrillo,
2021).

POSTMODERNISM AND THE CRITIQUE
OF FUNCTIONAL ZONING
(THE SECOND HALF OF THE 20™ CENTURY)

With the development of postmodernism and
critical urban theory in the mid-20" century,
earlier modernist ideals of comprehensive
solutions and functional land zoning came
under scrutiny. Contemporary architecture
theorists® focused on specific challenges
and values, with the main starting points be-

American-Canadian journalist and activist; Henri Lefe-
bvre (1901-1991), French philosopher and sociologist;
and David Harvey (1935-), geographer and Marxist
theorist.

22 Jacobs, Jane (1916-2006), American-Canadian jour-
nalist and city activist

23 Alexander, Christopher (1936-2022), British-Ame-
rican architect, design theorist, and professor

24 The term describes a business that isn’t tied to a
specific location because it doesn’t heavily rely on lo-
cal resources, labor, or transport of any kind. This
business can be situated nearly anywhere with good
transit networks, skilled labor, or market access. Ex-
amples are software development, computer chip
manufacturing, pharmaceuticals, and call centers, of-
ten characterized by high-value, low-weight products
and eco-friendliness.
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ing the connection of functions, strengthen-
ing local resilience, sustainability, and social
equity. Critiques of the functional zoning be-
gan within the CIAM profession itself, through
the activities of the Team X group, which re-
jected Le Corbusier’s rigid rationalism in fa-
vor of an ‘open society’ and a more human
scale (Pedret, 2001).

During the last decade of the 20" century,
Jane Jacobs®? offered a radically different ap-
proach to urban planning. In her book The
Death and Life of Great American Cities, Ja-
cobs criticizes the consequences of function-
al zoning and advocates mixed-use spaces in
which housing, retail, and small-scale indus-
try are intertwined. Her ideas marked a turn-
ing point in urban thought, emphasizing that
life cannot be separated from the economy
without damaging the fabric of the city (Ja-
cobs, 1993).

Building on these ideas, Christopher Alexan-
der=, in his publication ‘A City is Not a Tree’,
made a significant contribution to the cri-
tique of modernism. He pointed out that real
cities do not function as hierarchical, isolated
entities, but as a complex, interconnected
network, criticizing the sterility and inhuman-
ity of modernist plans (Alexander, 2013).

These theoretical foundations led to the de-
velopment of postmodernist practices, in-
cluding New Urbanism — a movement pro-
moting a return to traditional building forms,
walkability, mixed-use development, and
public spaces (Duany, Plater-Zyberk and
Speck, 2000). Today, this trend is amplified
by the digital economy, which blurs the
boundaries between work and home (Garde,
2020). Simultaneously, the emergence of the
footloose industry* concept, such as IT and
creative industries, enabled the integration
of business activities directly into the urban
fabric, adapting the city to contemporary
needs (Allen, Stone, 1989).

CONTEMPORARY APPROACHES
AND CHALLENGES OF SUSTAINABLE
DEVELOPMENT (215" CENTURY)

Contemporary approaches to European phys-
ical planning in the 21st century focus on sus-
tainable urban development, which emerged
in response to criticisms of postmodernism.
While postmodernism strives for mixed-use
development, it often neglects broader social
and environmental concerns. Based on these
principles, the new physical planning goal
should be to create business areas that
are ecologically, socially, and economically
acceptable (UN-Habitat, 2016). The main
instruments for achieving these goals are
contained in 3 key initiatives: the European

PROSTOR

127



128

PROSTOR  1[71] 34[2026] 121-133 R. ROZEK, N. LIPOVAC CREATING BUSINESS/COMMERCIAL AREAS...

FIG. 6 ZAGREB BUSINESS AREAS LAY-OUT SCHEME,
1 SMALL CRAFTS, 2 DOWNTOWN (SMALL BUSINESS
AND TRADE CENTERS AND BUILDINGS),

3 ZITNJAK (INDUSTRY AND TRADE CENTERS),

4 JANKOMIR (INDUSTRY AND TRADE CENTERS),

5. BROWNFIELD LOCATIONS

Green Deal?, the Urban Agenda 2030%, and
the New European Bauhaus®.

These frameworks steer planners away from
linear production models toward regenerative
practices. The principles of circular economy?®
require business areas to be treated as hubs
for recycling, renewable energy, and resource
reuse (Geissdoerfer et al, 2017). Parallel to
this, the ‘15-minute city’ model (Moreno et al,
2021) encourages the development of smaller
manufacturing and logistics activities within
short distances, challenging the traditional
separation of housing and work.

Rather than expanding into new greenfield
sites, the focus should shift toward the revi-
talization of abandoned industrial brownfield
sites and environmental preservation. It is
necessary to incorporate circular economy
principles to reduce waste and promote the
use of renewable energy and ‘green’ indus-
try. Due to changes such as the growth of e-
commerce, strict zoning is being replaced by
flexible frameworks that permit mixed-use
functions and the transformation of older
zones into logistics, R&D, or creative hubs.
The goal is to create sustainable business
zones that are integrated into the urban fab-
ric and aligned with the EU’s socio-economic
and environmental standards.

PHYSICAL PLANNING OF BUSINESS AREAS
AND CROATIAN LEGISLATION

Following theoretical reviews of utopian and
sustainable concepts of the ideal city, it is es-
sential, using content analysis, to examine
how these principles have been applied in
practice in Croatian legislation. The Croatian
context is highly relevant to the broader Eu-
ropean framework as it represents a post-so-
cialist country transforming its planning
system while simultaneously integrating con-
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temporary EU norms and strategic policy
frameworks (e.g., the Green Deal).

At the end of the 19th and the beginning of
the 20th century, urban (physical) planningin
Croatia was based on the Kingdom of Croatia
and Slavonia Building Acts (Smrekar, 1902).
The modern legal framework was established
by the Physical and Regional Planning Act
(1961)* and further defined by the Spatial
Planning and Building Land Use Act (1973)%.
Historical analysis indicates a strong influ-
ence of CIAM and the Athens Charter over the
domestic practice. During the socialist peri-
od, these principles led to the adoption of
strict functional zoning, resulting in the de-
velopment of large industrial zones on the
urban periphery, such as Zitnjak and Jank-
omir in Zagreb.

That approach embodied the modern ideal of
total separation of work from residential ar-
eas. This functionalist legacy continues to
exert a strong influence on planning today.
Although contemporary plans have evolved
to respond to new social demands, the core
principle of spatial segregation between resi-
dential, recreational, and business areas has
remained virtually unchanged.

The Physical and Spatial Planning Act (1980)3
had a profound impact on the physical plan-
ning practice (until 1994) in the independent
and sovereign Republic of Croatia. Although it
was adopted during the Yugoslav period, ur-
ban and physical planners applied its legal
regulations in the years following Croatian in-
dependence. The planning goal of that time
was to harmonize planning with socio-eco-
nomic interests and to protect/improve the hu-
man environment. Although this Act provided
specific legal stability, its foundations, imbued
with the utopian ideals of socialism regarding
social planning and spatial development,
could not fully respond to the new challenges
that emerged with Croatia’s independence.

New Croatian laws have gradually moved
away from the strict zoning model. The Spa-

25 The European Green Deal (2019) sets the course
toward climate-neutral economies, requiring the ap-
plication of circular economy principles and the pro-
motion of industrial symbiosis in spatial planning.

26 The Urban Agenda 2030, guides cities toward the
integrated planning of functional and socially cohe-
sive zones.

27 The New European Bauhaus (2021), redefines
purely functional industrial spaces, linking sustain-
ability with aesthetics and social inclusion through co-
designed urban spaces.

28 The World Economic Forum defines a circular
economy as “an industrial system that is restorative or
regenerative by intention and design.”

29 Zakon u urbanistickom i regionalnom prostornom
planiranju (Narodne novine br. 21/1961, 40/1964, 29/
1966, 18/1969)



SCIENTIFIC PAPER

tial Planning Act (1994)%* and the Spatial
Planning and Construction Act (2007)3* have
introduced greater flexibility and decentra-
lization, thereby strengthening the role of
local authorities in planning their own spac-
es. However, the basic division into zones
has been retained. These laws have estab-
lished a hierarchical system of physical plan-
ning (state, county, and city/municipal) that
enables the implementation of broader strat-
egies at the local level. The approach has
evolved from idealistic visions of controlled
and organized urban growth to address real-
world needs. The selected example is the City
of Zagreb (Fig. 1), where a dynamic compro-
mise is evident in the General Urban Plan
(GUP) and its implementation decisions. Ide-
alistic visions often clash with the specific
interests of the market and investors, leading
to a persistent conflict between the goals of
sustainable development and the demands
for rapid economic growth.

A schematic presentation of Zagreb’s main
commercial areas and business zones indi-
cates that the central area has greater sus-
tainable potential (brownfield redevelop-
ment) than faster, more profitable peripheral
development (Fig. 6). This spatial pattern re-
flects the continuity of functional zoning and
the persistent challenge of a sustainable in-
tegration of business/commercial areas.

The most significant breakthrough occurred
with the adoption of the Spatial Planning Act
in 20133, which retained the hierarchy of
physical and urban plans and zoning while
emphasizing sustainable development, inte-
grated planning, and environmental protec-
tion. Rather than utopian ideals, it represents
a practical approach developed in response
to the real challenges and needs of modern
Croatian society. It regulates the procedures,
obligations, and responsibilities of various
participants (the state, counties, cities/mu-
nicipalities, planners, and residents/inves-
tors) to ensure legality and efficiency in the
implementation of physical and urban plans.

30 Zakon o prostornom uredenju i koristenju grade-
vinskog zemljista (Narodne novine br. 14/1973, 15/
1979)

31 Zakon o prostornom planiranju i uredivanju pros-
tora (Narodne novine br. 54/1980, 16/1986, 18/1989,
47/1989, 34/1991, 61/1991, 49/1992, 26/1993, 59/
1993, 14/1994, 29/1994)

32 Zakon o prostornom uredenju (Narodne novine
br. 30/1994, 68/1998, 35/1999, 61/2000, 32/2002,
100/2004)

33 Zakon o prostornom uredenju i gradnji (Narodne
novine br. 76/2007, 38/2009, 55/2011, 90/2011, 50/
2012, 55/2012, 80/2013)

34 Zakon o prostornom uredenju (Narodne novine

br. 153/2013, 65/2017, 114/2018, 39/2019, 98/2019,
67/2023)
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Although it is not a utopian vision, legislative
development demonstrates a continuous ef-
fort to apply planning and urban theories in
practice through the preparation and adop-
tion of physical and urban plans. The goal of
this legislative framework is to create func-
tional, economically sustainable, and envi-
ronmentally acceptable areas for the devel-
opment of business areas that will benefit all
space users.

The planning of business/commercial areas
is carried out through a hierarchy of physical
and urban plans. At the highest level, there
are two planning documents: the Spatial De-
velopment Strategy of the Republic of Croatia
and the National Physical Development Plan,
which establish general guidelines and loca-
tions for business/commercial areas at the
state and county levels of interest. At the
county level, the County Physical Plan deter-
mines the locations of business/commercial
areas of county importance, considering spe-
cific characteristics, environmental values,
and each region’s potential. The most de-
tailed development of business areas is car-
ried out at the local level. The City or Munici-
pality Physical Plan determines the primary
land use of space within an administrative
boundary, including zoning for business/
commercial areas. For more detailed plan-
ning within these areas, physical and/or ur-
ban planners are responsible for preparing
Urban Development Plans. These plans pre-
cisely define the boundaries of business/
commercial areas, the road network, the lo-
cations and sizes of building plots, and the
planning conditions for their construction.

Thus, through this complex planning and en-
vironmental protection system, utopian ideas
about functionality have been transformed
into a set of rules that ensure the region’s de-
velopment is and will be in accordance with
environmental and sustainable conditions,
preserving the identity of Places (Municipali-
ties, Cities, Counties/Regions).

Despite the modernization of the law, chal-
lenges typical of the post-transition period
arise in practice. An analysis of business/
commercial areas in Istria (Cok, Kavas, and
Zimmermann, 2016) shows how the legal
goals of sustainable development clash with
market needs. In Istria, planning has resulted
in an excess of space allocated to business/
commercial areas, due to unplanned, frag-
mented planning driven by short-term and
political interests rather than strategic mar-
ket needs. The authors emphasized that, de-
spite the hierarchy of plans, the lack of trans-
parency in data regarding the purpose and
infrastructure of these areas has made zon-
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ing an ineffective tool for managing spatial
and business development.

Furthermore, the lack of explicit incorpora-
tion of European investment and policy
mechanisms (e.g., funding for circular-econo-
my projects or incentives for brownfield re-
generation linked to the Green Deal) into
physical planning documents weakens the
potential for strategic, sustainable growth.

CONCLUSION

The research conducted so far has confirmed
that the history of planning business and
commercial zones near cities is a very com-
plex process, interwoven with utopian ideas
of the Ideal City. From the organic integration
in ancient and medieval cities to the function-
al zoning of modernism and contemporary
aspirations for sustainable development,
physical and urban planning is a testimony to
social changes that have occurred through-
out history.

The central research problem addressed in
this paper is the persistent conflict between
the historical legacy of strict functional zon-
ing, inherited from the modernist era (CIAM),
and the contemporary drive toward integrat-
ed, sustainable, and aesthetically cohesive
urban development, as defined by European
policies. In Croatia, despite the legal frame-
work supporting sustainable development,
practice is often constrained by numerous
obstacles. Despite well-defined legal regula-
tions and guidelines that are crucial to sus-
tainable spatial development, the law re-
mains vague regarding physical and urban
planning, as well as the future sustainable
development of business/commercial areas.
The law has not recognized business/com-
mercial areas as a distinct category; instead,
the emphasis is on the term “economy” and
on ensuring spatial conditions for business
development as a primary goal of physical
planning. This interpretation enables plan-
ners, local self-governments, and investors
to determine other spatial conditions for eco-
nomic development themselves, thereby pri-
marily pushing goals into the background.
The actual planning process is often influ-
enced by the interests of short-term investors
and by the fulfillment of general planning
conditions derived from legislative Acts,
which undoubtedly leads to unplanned built
spaces.
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The key findings of this study highlight a pro-
nounced continuity of functionalism within
Croatian legislation. The Croatian spatial
planning system, established during the post-
war development period, has maintained
strict functional separation in line with CIAM
principles. This historical framework contin-
ues to determine the location of large busi-
ness zones today. At the same time, there is a
significant lack of explicit mechanisms for in-
corporating European strategic frameworks,
such as the Green Deal, the New European
Bauhaus, and circular-economy principles,
into domestic spatial plans. This prevents
effective brownfield regeneration and the
transformation of business/commercial areas
into mixed-use models or ‘15-minute cities,’
as economic zones are integrated into resi-
dential areas without clear criteria, undermin-
ing the quality of urban development.

This paper’s overall contribution lies in es-
tablishing a comprehensive historical and
theoretical framework that connects the evo-
lution of planning ideas about the Ideal City
with contemporary challenges in physical
planning for business/commercial areas with-
in the Croatian legislative context. By identi-
fying critical discrepancies between histori-
cal planning ideals (functional zoning) and
contemporary needs for sustainability and
mixed-use development, this research pro-
vides the necessary theoretical foundation
for future planning processes and policy
making. The main application of the research
results is to guide planners and decision-
makers in the thoughtful planning of busi-
ness areas by prioritizing social, environmen-
tal, and economic values to address practical
problems identified in the Croatian planning
environment.

The primary limitation of this study is its reli-
ance on legislative and theoretical review.
The beginning of this (wider) research pro-
vided a historical overview of the planning
of business/commercial areas, envisioned
through urban planning theories and the im-
plementation of principles for utopian and
sustainable cities within the Croatian legal
framework and physical planning practice.
Future research will focus on a more detailed
analysis of practical examples from existing
planned economic areas, aiming to identify
the best practices and potential improve-
ments in the planning process.
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NEBOJSA ANTESEVIC

ARCHITECT MILAN ZLOKOVIC
— PAINTERLY IMPULSES
AND ARTISTIC SENSIBILITIES

ARHITEKT MILAN ZLOKOVIC
— SLIKARSKI PORIVI
| LIKOVNI SENZIBILITET

REVIEWED BY: JASENKA KRANJCEVIC

The third book on the versatile architect and
scientist Milan Zlokovic (1898-1965) has been
published. While the first volume focuses on
architecture and photography (2023), and
the second explores unrealized urban and
architectural projects in Vojvodina (2024),
this third book is dedicated to the architect’s
artistic oeuvre (2025).

The author of all three books is architect Dr.
Nebojsa Antesevic, a curator at the Museum
of Applied Arts in Belgrade and a research as-
sociate of the Milan Zlokovi¢ Foundation.
Considering the multifaceted personality of
Milan Zlokovic — an architect by training and
a professor (as well as former dean) at the
Faculty of Architecture in Belgrade — it is evi-
dent that his work is deeply intertwined with
photography and painting. These disciplines
served not only his design needs, both inte-
rior and exterior, but were also a source of
inspiration and personal tranquilit.”

Although more than 3,000 of his works have
survived, approximately 9o pieces — mostly
watercolors — are currently on display at the
Museum of Applied Arts in Belgrade, accom-
panied by a dedicated book. The exhibition
features architectural sketches and their real-
izations, landscapes, still lifes, female figures,
and abstract drawings characterized by struc-
tured Neoplastic lines. His work is defined by a
breezy, natural freshness, but also by an eroti-
cism found in sensual depictions of young

APXUTEKT
MWJIAH 3/TOKOBUR
7 Raaid lopnon

T AROBA CEmABAATETH
! S

oo et
ARCHITECT 5
MILAN ZL._OSKOVIC;'

[ panEaveucec:
AND ARTISTIC SENSIBILITIES

women. It is, therefore, no surprise that the
architect Zlokovic wrote in 1920: ‘Everything
that gives me the impression of being beauti-
ful or interesting attracts my attention.” This
statement highlights how diverse influences
shape both architectural creativity and an ar-
chitect’s personal versatility.

Examining the painting oeuvre of architect
Zlokovic, as showcased in the exhibition (Bel-
grade, 28/05/2025-28/06/2025) and the 153-
page monograph, reveals a profound synthe-
sis of architecture and painting. His work in-
vestigates spatial proportions and Corbusian
modules in a quest for broad visual innova-
tion. Given his conviction that proportion con-
stitutes the basis of every composition, he
devoted himselfto the theory of modular coor-
dination starting in the 1950s, aiming to inte-
grate it into architectural practice.

Given that Zlokovic acquired his architectural
knowledge in Graz and Belgrade and special-
ized in Paris (at the Ecole Superieure des
Arts, 1921-23), he did not accept the limita-
tions on architectural creativity imposed by
regulatory systems or legal restrictions. Born
in Trieste, architect Zlokovic¢ drew natural in-
spiration from the Mediterranean — as evi-
denced by his depictions of Croatia, Monte-
negro, Malta, and Morocco — while his pro-
fessional era deeply aligned him with
Modernism. His connection to Croatia is fur-
ther established through various urban and
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architectural competitions in which he par-
ticipated from 1923 onwards.

He participated in numerous competitions
and projects across Croatia, including: the
Central Office for Workers’ Insurance in Za-
greb (1923); the District Office for Workers’
Insurance in Osijek (1934); the Maritime Mu-
seum in Split (1927/1928); and the regulation
of the Lapad Peninsula in Dubrovnik (1936).
His later work includes the 1954 competition
for a hotel on Lapad, the 1947 workers’ settle-
ment for the Kvarner Shipyards in Rijeka, the
Slavonski Brod railway station (1960), and the
conceptual design for a church in Glina (1961).
Notable private commissions include the Villa
of Captain Begovi¢ (1934) and the Begovic
family tomb chapel (1936/37) in Orebic, as
well as the Mihajlovi¢ Residence in the Ploce
district of Dubrovnik and the 1954 competi-
tion for the People’s Committee building in
Virovitica. This volume dedicated to Zlokovic’s
painting highlights several of his works from
Croatia, including: View of Rovinj (1949), Olive
Grove in Orebic (1948), Scene from the Split
Riva (1953), Scene from Dubrovnik (1961), and
View of Mali Losinj (1961).

Undoubtedly, Nebojsa Antesevic and the Mi-
lan Zlokovi¢ Foundation have succeeded in
highlighting the architect’s painting oeuvre
by showcasing the diverse techniques Zloko-
vic employed — ranging from drawings and
watercolours to tempera and felt-tip pen.
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DISPOSITION
— DIALOGUE DIAGRAM

DispoziCljA
— DIJAGRAM DIJALOGA

REVIEWED BY: MIA ROTH-CERINA

The book Disposition — Dialogue Diagram
bring together the results of a multiannual
pedagogical and artistic research project
which took place across a number of work-
shops and exhibitions which started at the
Modulor Gallery in Zagreb and then extended
to other cultural venues such as the SC Gal-
lery, Zitnjak Atelier and others. Conceived by
Stanislav Habjan, Bernarda Lukac¢ and Ivana
Tutek, who acted as mentors of the work-
shops, editors of this book and generators
of a broader interdisciplinary dialogue. The
publication is structured as a document of
the process as well as an autonomously de-
signed medium which inherits the logic of its
own content: diagrammatic, fragmented and
open-ended.

Disposition — Dialogue Diagram exceeds be-
ing a catalogue documenting a series of
workshops and exhibitions. The publication
operates simultaneously as an archive, a
pedagogical manifesto, and a reflection on
the possibilities of diagrammatic thinking as
a mode of artistic and architectural inquiry.
Bringing together five years of collaborative
experimentation, it demonstrates how archi-
tecture can become a meeting ground for lit-
erature, music, film, dance, and visual arts
through processes of translation and trans-
coding. It also provides a valuable testament
on the importance of extramural experiences
for students of architecture which aid in
broadening their horizon on other disciplines,
as well as applying an architectural and ar-
tistic mode of graphic synthesis to articulate
immaterial and tacit understandings into a
visual language.

The chronology of workshops, exhibitions
and performances which took place between
2020 and 2025 presents evidence of a gra-
dually evolving methodology, in which each
iteration extends the conceptual framework
established by the previous one. The gallery
spaces themselves became active partici-
pants in the dialogues, influencing the modes
of presentation and expression, functioning
as laboratories and enabling the transition

from classroom exercise to public cultural
production.

Perhaps the publication’s most significant
contribution lies precisely in its insistence on
the value of extracurricular educational for-
mats. Situated outside the constraints of
regular studio teaching, the workshops cre-
ate conditions for experimentation that con-
ventional curricula rarely permit. Students
are encouraged to operate without predeter-
mined outcomes, embracing uncertainty and
free interpretation. In this way they extend
their architectural thinking into a construct of
relationships and abstract narratives. The
book demonstrates that meaningful architec-
tural education can occur in the contexts in
which disciplinary boundaries become po-
rous and where learning unfolds through dia-
logue with other artistic practices.

Central to this approach was the concept of
the diagram, which was understood as an op-
erational device, a generative mechanism
capable of activating space, movement, and
imagination. Throughout the publication, di-
agrams appear simultaneously as analytical
tools, compositional strategies, poetic con-
structs, and performative scripts. They medi-
ate between the material and the conceptual,
between existing space and projected possi-
bility, recalling philosophical interpretations
of the diagram as an abstract machine rather
than a static representation of existing reali-
ties. In this context, drawing becomes an act
of thinking, while the process of diagram-
ming itself emerges as a form of artistic re-
search freely flowing across disciplines. Lit-
erature becomes spatial sequence, music
becomes rhythm and structure, film informs
montage and temporality, while dance intro-
duces movement as a constitutive architec-
tural element. These translations extend lit-
eral equivalence and generate productive
misalignments through which new forms of
architectural imagination emerge. The publi-
cation convincingly argues for new forms of
expression which often reside beyond disci-
plinary expertise, in the friction created when
one medium attempts to inhabit another.

BOOK REVIEW
(©MOoM

University of Zagreb Faculty of Architecture, 2025

Authors: Stanislav Habjan, Bernarda Lukac, Ivana Tutek
Editor: lvana Tutek
Translation: Tanja Vohalski Adamic, Jasna Kovacevic
Texts: Stanislav Habjan, Mario Kopic, Bojan Kristofic,
Ivana Tutek, Dubravka Zima
Reviewers: Alan Kostrencic, Maroje Mrduljas,
Roberta Pavlovi¢, Dubravka Vrgoc

234 pages, illustrated, 2-sided layout
[20/20 c¢m, colour, softcover, Croatian/English]

ISBN 978-953-8042-80-5

The editorial and graphic conception of the
book reinforces these ambitions. Designed
by the authors, the book refuses the conven-
tional hierarchy between text and image. Ty-
pography, photography, diagrams, and docu-
mentation are composed as equal actors
within an orchestrated visual field. The publi-
cation itself becomes diagrammatic: nonlin-
ear, layered, associative, and open to multi-
ple paths of reading. Its language reproduces
their experimental logic inviting readers to
navigate relationships rather than consume
information sequentially.

The process of the workshops is highlighted,
as the publication foregrounds sketches, in-
termediate states, conceptual notes, and
propositions. This emphasis aligns with con-
temporary understandings of design-driven
research, where knowledge is generated
through making rather than merely communi-
cated after completion. In doing so, Disposi-
tion documents what students produced as
well as how they learned, negotiated, and
transformed ideas.

The collaborative nature of the authors con-
ceiving the project deserves particular atten-
tion. The interaction between architect and
educator Ivana Tutek, architect and musician
Bernarda Lukac¢, and multimedia artist and
writer Stanislav Habjan establishes a peda-
gogical model based on complementary ex-
pertise rather than disciplinary authority. Stu-
dents encounter architecture through conver-
sations with poetry, performance, sound, and
visual media, acquiring methods that extend
beyond architectural representation. Such
encounters aid the cultivation of interpreta-
tive flexibility, qualities pivotal to contempo-
rary architectural practice. In this regard, the
activities brought together in this dual-ended
volume make an argument for rethinking how
architectural knowledge is produced and
shared, proposing diagrams as vehicles of
dialogue. It also advocates for extra-institu-
tional environments as fertile grounds for ex-
panded understanding and interdisciplinary
negotiation in which students learn to con-
verse with the broader cultural environment.
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LANDSCAPES OF THE CLUSTER
— A SPATIAL APPROACH TO PORTS

REVIEWED BY: DORA IVANCAN

Port spaces are complex and dynamic envi-
ronments shaped by the need to reconcile
often conflicting interests related to the
economy, ecology, security, accessibility,
and social inclusion. At the same time, con-
temporary ports are undergoing a profound
transition that demands constant adaptabili-
ty, positioning them as spaces for experimen-
tation in addressing pressing challenges
such as climate change, migration, sustain-
ability, and technological innovation. Their
impact is undoubtedly significant for the cit-
ies in which they are located, yet their influ-
ence extends far beyond them, often encom-
passing entire regions. This expanded spatial
dimension constitutes the central theme of
the monograph Landscapes of the Cluster— A
Spatial Approach to Ports by Beatrice Moret-
ti, an architect and assistant professor in the
Department of Architecture and Design at the
University of Genoa.

Contemporary ports are increasingly organ-
ised into clusters, denoting the administra-
tive aggregation of two or more ports. Such
governance decisions create new spatial ty-
pologies of ports, new zones of influence,
and new spatial networks. The introduction
of the concept of “port cluster landscapes”
recognises the importance of architecture,
urbanism, and strategic planning in the de-
velopment of these areas. To adequately ad-
dress the issue of port clusters, the mono-
graph establishes new lexical categories,
mappings, and strategies that enable the
observation, understanding, and future plan-
ning of this spatial phenomenon.

The monograph is the result of the two-year
research project PULSE, conducted between
2022 and 2024. The project focuses on es-
tablishing a dialogue between academia and
the institutional sector, emphasising the role
of space as a tool for understanding and de-
signing contemporary ports, as well as high-
lighting the role of architecture and urbanism
in designing operational zones, port clusters,
and coastal settlements.

The monograph opens with a Foreword by
Carmen Andriani, who highlights the impor-
tance of researching infrastructure as an in-
novative and adaptable structure, as well as

A Spatial Approach to Ports

the necessity of interdisciplinary perspec-
tives crucial for achieving a radical transfor-
mation within complex systems.

Before the main chapters, the author pres-
ents, through the text Foundation, the basis
of the problem, the aims of the research, the
methodology, and the achieved results.

The monograph is structured into three main
chapters that gradually introduce the reader
to the topic and provide tools for understand-
ing, analysing, and planning the complex
spaces of port clusters. The first chapter es-
tablishes the foundations for understanding
and further research. Subchapter 1.1 explains
the concept of port clusterisation through the
case of Italy, where a legislative reorganisa-
tion of ports has been implemented. Sub-
chapter 1.2 establishes a system of spatial
indicators used to determine the spatial im-
pact of port clusterisation. This system is
based on a literature review and further vali-
dated and refined through questionnaires in-
volving the lItalian Port System Authorities
(PSAs), whose professional insights enable
an interdisciplinary understanding of space.
Subchapter 1.3 presents a Glossary that
forms a methodological toolkit for research-
ing and describing the phenomenon of port
clusterisation.

The second chapter deals with the interpreta-
tion of data. In subchapter 2.1, the PSAs qual-
itatively evaluated the previously established
spatial indicators using examples from their
own port clusters. Mapping was also con-
ducted within two selected Italian port city
territories, where an early stage of clusterisa-
tion can be observed. Subchapter 2.2 estab-
lishes a mapping methodology used as an
operational instrument for monitoring, con-
trolling, forecasting, and planning port clus-
ters. Subchapter 2.3 focuses on the visuali-
sation and graphic reinterpretation of data,
enabling the comprehension and comparison
of different. This forms the beginning of an
Atlas of Maps.

The third chapter presents the conclusions of
the research. Subchapter 3.1 provides insight
into the methodology through which the
most relevant spatial indicators from the pre-
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vious chapters are transformed into six de-
sign strategies. The following subchapter 3.2
consists of the Catalogue of Six Strategies, in
which these strategies are elaborated in de-
tail to support the conceptualisation and
planning of port clusters, aiming to address
both the spatial problems and potentials
arising from the specific spatial conditions of
port clusters. Although these strategies serve
primarily as a guide for the landscapes of
clusters in Italy, they also hold the potential
to influence other European and global port
clusters.

Between each main chapter, contributions by
port city experts — Karel Van den Berghe,
Yvonne van Mil, Carola Hein, Marc-Antoine
Faure, and César Ducruet — are inserted in
the form of three guest essays. These are fol-
lowed by three interludes: Networks, Trans-
fers, and Figures. The Networks interlude is
the result of collaboration during the re-
search project and contributions collected
through a Call for Contributions. The follow-
ing interlude, Transfers, presents the out-
comes of work developed through teaching
activities. The final interlude, Figures, con-
sists of a series of photographs exploring the
spatiality of port areas.

The monograph concludes with an Afterword
by Jeffrey S. Nesbit, who reminds us of the
complexity of ports, port cities, and port land-
scapes, which must function as threshold
landscapes where the idea of betweenness is
manifested — spaces in which the irreconcil-
able is reconciled.

Overall, Landscapes of the Cluster — A Spatial
Approach to Ports represents a valuable con-
tribution to contemporary research on ports
and port territories. Through its interdisci-
plinary and multiscalar approach, the mono-
graph establishes a methodological and con-
ceptual framework for understanding the
spatial implications of port clusterisation,
while simultaneously bridging the gap be-
tween academic research, institutional prac-
tice, and spatial planning — a necessary step
both for understanding the complexity of
cluster landscapes and for guiding their fu-
ture development.
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In 2012, the legalization of illegally construct-
ed buildings was made possible in Croatia,
highlighting the problem of illegal construc-
tion that has been observed and present in
Croatian cities since the 1920s.

The number of illegally built buildings has in-
creased over time, as evidenced by reports
on the state of the area from the Ministry of
Physical Planning, Construction and State
Property, which point out that every second
household in Croatia has engaged in illegal
construction. In some locations: in cities, out-
side cities (mainly in tourist attractive areas)
and in planned urban areas, unplanned set-
tlements were formed. Following legaliza-
tion, they became a legitimate factor in the
area, and considering that they are most of-
ten characterized by a whole series of nega-
tive phenomena and that they generate nu-
merous dysfunctions of the micro and macro
environment, it is necessary to improve them.
What exactly is substandard in unplanned
settlement that requires improvement is ex-
pressed in the form of urban planning criteria
Their application, through the prescription of
planning measures, results in a set of activi-
ties aimed at improving the urban quality of
unplanned settlements.

With the aim of observing and systematizing
their characteristics, and in order to identify
possibilities and recommendations for im-
provement that should be guided in practical
application, 16 areas with illegal construction
were detected in the largest urban centers in
Croatia: Zagreb, Split, Rijeka, Zadar i Osijek.
These urban areas were selected for research
because illegal construction is most common
in large city centers and because the negative
phenomena of unplanned settlements stand
out most in the city, where the degree of ur-
banity is the highest.

Among the 16 identified areas, the largest
one in each city was examined in greater de-
tail. Four unplanned settlements in the larg-
est urban centers in Croatia were studied:
Kozari bok in Zagreb, Sirobuja in Split, Ru-
jevicain Rijeka and the South Stadium settle-
ment in Osijek, and the planned settlement
with unplanned parts Bili brig in Zadar.
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All five settlements were analyzed using the
same methodology. Schematic layouts of
buildings and structures in unplanned settel-
ements were made and graphically pro-
cessed, for all buildings, for buildings by pur-
pose, and for traffic areas. Urban indicators
were calculated: building coverage ratio,
density of construction, and density of hous-
ing. Schematic layouts were also made, and
urban indicators calculated, for planned set-
tlements, in addition to unplanned settle-
ments. The results obtained by the analysis
were compared, and based on the compari-
son, characteristics of unplanned settle-
ments were observed.

After unplanned settlements were examined,
spatial and urban plans were studied for areas
where unplanned settlements were made.
Cartographic representations of land area
use, transportation, as well as construction
methods and forms were overlaid onto sche-
matic representations of unplanned settle-
ments, and an examination was conducted to
determine the negative characteristics that
the settlements exhibited and how the plans
intervened to address them.

By interpreting the planned measure through
response, the negative features of unplanned
settlements were highlighted as key prob-
lems. An effort was made to gather and sys-
tematize all the problem-based questions
that need to be asked in order to achieve a
set of measures for the improvement of an
unplanned settlement.

Two groups of questions were formed. The
first group focuses on exploring the negative
spatial characteristic of the settlement (mor-
phological urbanity), while the second adress-
es its functional context, considering aspects
related to use or functionality (functional ur-
banity). These problem-oriented questions
presented in tabular form constitute the Set-
tlement Urbanity Profile. By answering them, a
comprehensive set of information about the
settlement is gathered, forming a structured
diagnostic overview of the existing condition
of the settlement.

The improvement of unplanned built settle-
ments involves enhancing their morfological

and functional urbanity. Considering that im-
proving morphological urbanity involves
qualitatively addressing spatial deficiencies,
and that enhancing functional urbanity fo-
cuses on eliminating functional shortcom-
ings, this process can be defined as the urban
renewal of the unplanned built settlement.
The specific characteristics of morphological
and functional urbanity that need improve-
ment are prominent through urban planning
criteria for the improvement of unplanned
settlements. The research established nine
criteria for improving morphological urbanity
and 26 criteria for improving functional ur-
banity — a total of 35. However, it is assumed
that this number may increase with further
research on the same or similar topic such as
improvement of unplanned settlements in
atractive turistic areas and whithin planned
urban zones.

By applying nine urban planning criteria for
improving morphological urbanity, it is pos-
sible to examine the aspects of the negative
impact of an unplanned settlement on the
city, as well as the adverse influences affect-
ing the settlement itself, in order to assess
the potential for improving both the micro
and macro environment of the settlement.
The 26 urban planning criteria for improving
functional urbanity are used to evaluate the
extent to which public, social and green infra-
structure is provided, enabling a settlement
to fulfill its basic function (housing), as well
as other functions through which residents
meet their daily needs.

Although urbanistic criteria are objective and
equal for all cases, the research concluded
that there is no universal solution for the ur-
ban renewal of unplanned settlements. Each
settlement is a case in itself, so the approach
to its improvement depends on its specific
contextual characteristics. The urban plan-
ning criteria guide the analysis of the settle-
ment’s existing urbanity precisely toward the
negative aspects that need improvement, but
the planning measures will be determined by
an urban planner, in the form of an urban
plan for the urban renewal of an unplanned
settlement, in cooperation with the socio-
political community.


https://creativecommons.org/licenses/by/4.0/deed.en

DOCTORAL DISSERTATION [SUMMARY]

JANA HORVAT

34[2026] 1[71] PROSTOR

141

URBAN AND ARCHITECTURAL MODELS

OF UNBUILDING IN TRANSFORMING

THE CONTEMPORARY CITY

URBANISTICKO-ARHITEKTONSKI MODELI

RAZGRADNJE U PREOBRAZBI
SUVREMENOGA GRADA

The dissertation examines unbuilding as the
planned subtraction of urban fabric. Contrary
to building as the primary, addition-based
constructive activity, unbuilding operates
through the selective removal of buildings,
generating urban voids that are further recon-
figured as open public spaces. The research
is grounded in the growing presence of dere-
lict, obsolete and/or abandoned structures in
European cities, often resulting from dein-
dustrialization, demographic flux, and un-
regulated development. Conventional plan-
ning tools have proven insufficient for ad-
dressing these spaces, which frequently
remain in prolonged stagnation, while cities
continue to expand territorially despite the
negative spatial, social, and ecological con-
sequences of overbuilding. Although adap-
tive reuse offers partial solutions to these is-
sues, many sites fall outside its scope. Un-
building thus emerges as a complementary
strategy capable of rebalancing built and
open space and enabling alternative forms of
urban regeneration.

The research therefore aims to define and ar-
ticulate unbuilding as a legitimate and crea-
tive urban and architectural operation.

The methodological framework of the disser-
tation combines theoretical and empirical ap-
proaches, enabling both conceptualization
and practical examination of unbuilding. The
research draws on diverse sources, including
literature, planning documentation, carto-
graphic and photographic records, and ana-
lytical drawings. Theoretical analysis identi-
fies and systematizes detected unbuilding
patterns into conceptual models, which are
then tested through 30 selected European
case studies. Using qualitative and quantita-
tive methods, each case is examined across
spatial, social, economic, and ecological di-
mensions. Architectural drawings played a
central methodological role in this process,
not merely as a means of representation of the
selected case studies, but as a critical tool for
their analysis, interpretation, and synthesis of
the key findings.

The visual atlases accompanying each model
form a complementary interpretive framework
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together with the textual analysis, revealing
spatial logics, transformations, and contextual
effects through drawing-based inquiry. The
findings are synthesized into a set of unbuild-
ing models and a process diagram, forming a
comprehensive framework for future research
and application.

The dissertation is structured into nine chap-
ters, progressing from the examination of un-
building’s boundary conditions to the devel-
opment and verification of its models in
transforming the contemporary city. Follow-
ing the introductory chapter, which defines
the conceptual and methodological frame-
work, the research first addresses two key
spatial layers that frame unbuilding: disrupt-
ed urban spaces, which represent the layer
preceding unbuilding, and urban voids,
which constitute the spatial outcome of sub-
tractive interventions. Chapters 2 to 4 ana-
lyze these layers through their historical,
theoretical, and typological dimensions.
Building on these foundations, Chapter 5 de-
velops nine theoretical models of unbuilding,
which are then tested on 30 selected Euro-
pean case studies in Chapter 6. Chapter 7
synthesizes the findings, refining the nine
unbuilding models and outlining the broader
process of unbuilding. The dissertation con-
cludes with a discussion in Chapter 8, which
contextualizes the findings within a local and
professional framework, as well as a final
conclusion in Chapter 9, which reflects on the
main contributions and outlines future re-
search directions.

Key results and contributions of the research
confirm the relevance, applicability, and
transformative potential of unbuilding as an
urban and architectural operation, tactic or
strategy. The first major contribution lies in a
clearer understanding of the conditions un-
der which unbuilding becomes a meaningful
urban transformation tool. Through the typo-
logical analysis of disrupted spaces and the
examination of their possible transformation
trajectories, the research identifies specific
spatial, social, economic, and ecological con-
texts in which unbuilding is more appropriate
than adaptive reuse or replacement con-
struction. A related contribution is the re-

framing of urban voids — not as passive re-
sidual spaces, but as active spatial resources
capable of releasing urban density pressure,
enabling social and economic activation, and
improving ecological balance of sites. The
second contribution lies in the theoretical
elaboration and empirical verification of un-
building as a creative and transformative
spatial act. The study demonstrates that sub-
tractive interventions can act as instruments
of spatial innovation, social correction, eco-
nomic development, and ecological remedia-
tion, challenging the conventional opposition
between building and demolition. The third
major contribution is the development and
verification of nine urban and architectural
models of unbuilding, established through
theoretical research and tested on selected
European case studies. These models en-
compass a broad spectrum of subtractive
strategies: bold urban breakthroughs (M1),
pointwise urban pruning (M2), generation of
the tabula rasa condition (M3), correction of
spatial mistakes (Mg4), subtractive adaptive
reuse (Ms), urban degrowth (Mé), unbuilding
into nature and ecological remediation (M7),
unbuilding for material reuse (M8), and un-
building as an ideological act (Mg). These
nine models not only establish a shared con-
ceptual lens for understanding unbuilding
but also offer a set of flexible instruments
that can inform future planning and design
processes, particularly in contexts where
overbuilding, demographic decline, and eco-
logical pressures demand more adaptive and
regenerative approaches.

In conclusion, the dissertation positions un-
building as a necessary, creative comple-
ment to conventional, growth-oriented plan-
ning and design approaches. It demonstrates
that subtractive interventions can operate as
purposeful and strategic instruments for re-
shaping and rebalancing urban fabric, as well
as generating new spatial, social, economic,
and ecological values. Rather than treating
construction as the sole driver of urban de-
velopment and demolition as its negative
counterpart, the research demonstrates the
creative and transformative capacity of
planned subtraction.
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