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Meanings  ZnaËenja Prostor m space, room; (površina) area; (zona) tract; (prostranstvo) extent, expanse; (za kretanje/
manevriranje) elbow-room, playroom, leeway, scope; (prostorije, smještaj) premises, accomodation | 
životni ~ living space; stambeni ~ housing; školski ~ school space; poslovni ~ office space/premises; 
~ za noge legroom; prema raspoloživom ~u on a space available basis; fig pružati ~za offer/give scope 
for; posvetiti (pokloniti) ~ (u novinama) devote (give) space to; zbog pomanjkanja ~a because of limited 
space; radi uštede na ~u to save space; povreda zraËnog ~a violation of airspace, aerosp; istraživanje 
~a space exploration

Željko Bujas (1999.), Veliki hrvatsko-engleski rjeËnik  
| Croatian-English dictionary,  

Nakladni zavod Globus, Zagreb
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Fig. 1 Ernest Weissmann, Foundation and Clinical Hospital in Zagreb, 1930-1931
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Tamara Bjažić Klarin

Ernest Weissmann’s Architectural and Planning Practices
Continuity of Original Concerns of “New Architecture”  
and Post-war Reconstruction

Ernest Weissmann
International Congress of Modern Architecture [CIAM]
self-help
spatial planning
United Nations Department of Social Affairs [UN DESA]

Architect Ernest Weissmann (1903-1985) dedicated his career to 
improving the living conditions of the deprived population - before 
and immediately after World War II in Europe and the United States 
and, starting from the 1950s and owing to senior positions he held at 
the United Nations Department of Social Affairs [UN DESA], also in 
underdeveloped countries in Asia, Africa, and Latin America. The 
means by which he tried to achieve it were type projects flexible 
enough to respond to each individual case, education, teamwork, and 
self-help approach. The latter was thought to strengthen the local 

Institute of Art History (Institut za povijest umjetnosti), Ulica grada Vukovara 68, Zagreb, Croatia
 orcid.org/0000-0003-2900-397X

tbjazic@ipu.hr

Original Scientific Paper
https://doi.org/10.31522/p.30.1(63).1
UDC 72.03 E.Weissmann “19”
Technical Sciences / Architecture and Urban Planning
2.01.04. - History and Theory of Architecture and Preservation of the Built Heritage
Article Received / Accepted: 3. 5. 2022. / 23. 6. 2022.

communities, their experts, resources, and production. Relying on the 
research on Weissmann’s pre-UN DESA career, this paper argues that 
Weissmann formulated most of his ideas, in particular self-help, and 
the above-mentioned methods, and put them into practice and an 
international perspective, before 1951 thanks, to his collaboration 
with Le Corbusier, the School of Public Health in Zagreb, the Interna-
tional Congress of Modern Architecture [CIAM], New York-based 
Structural Study Associates [SSA] group, Board of Warfare, and 
United Nations Relief and Rehabilitation Administration [UNRRA].

http://orcid.org/0000-0003-2900-397X
http://orcid.org/0000-0003-2900-397X
mailto:tbjazic@ipu.hr
https://doi.org/10.31522/p.30.1(63).1
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inTroducTion

 During the 1950s, at a time of decoloniza-
tion and a ubiquitous desire to build a sus-
tainable world after World War II, United Na-
tions departments and specialized organi-
zations played an important role in the 
modernization of underdeveloped countries 
of Africa, Asia, and Latin America, including 
future members of the Non-Aligned Move-
ment. From 1951, the Housing and Town and 
Country Planning Section of the United Na-
tions Department of Social Affairs (UN DESA) 
was headed by the Croatian born architect 
Ernest Weissmann (1903-1985; Fig. 2).1 

UN DESA was founded with the task of pro-
moting the right of all nations to develop. 
Weissmann gave his contribution by support-
ing and developing hundreds of projects 
aimed to solve the housing crisis, raise the 
living standard, provide the implementation 
of economic programs through spatial plans, 
and relief after natural disasters. His ultimate 
goal was sustainable, planned, and harmo-
nized development of the economy, society 
and living environment, cities and villages, 
whole regions and continents. The means by 
which he tried to achieve it were type proj-
ects flexible enough to respond to each indi-
vidual case, education, teamwork, and self-
help approach already put into practice in UN 
DESA in the late 1940s.2 

The latter was thought to strengthen the lo-
cal communities, their experts, resources, 
and production. Local communities were not 

passive recipients of help anymore but rather 
co-creators of their better future. Among nu-
merous projects supported by Housing and 
Town and Country Planning Section were the 
study on Tropical Housing (1952), School of 
Regional City Planning in Bandung (1959), re-
construction of Skopje after the earthquake 
(1963), a network of UN centers for regional 
planning (1965), experimental social housing 
settlement PREVI in Peru (1968), etc. The pin-
nacle of Weissmann’s UN career was the con-
ference “Habitat on Human Settlements”, in 
Vancouver in 1976. The conference pointed 
to problems of inequitable economic growth 
and uncontrolled urbanization calling, among 
others, for more equitable distribution of de-
velopment benefits, planning and land use 
regulation, and for environmental protection. 
The above mentioned Weissmann’s work is 
mostly reduced to the listing of institutions 
he has worked for (Galić, 1991) or to sporadic 
noting of his participation in UN DESA activi-
ties at the Global South (Muzaffar, 2007; 
Shoshkes, 2013). 

Relying on the research on Weissmann’s pre-
UN DESA career, the published one on his 
work until 1939 (Bjažić Klarin, 2015) and the 
new one on his engagements within the Inter-
national Congress of Modern Architecture 
[CIAM], Structural Study Associates [SSA] 
group, Board of Warfare, and UNRRA in the 
1940s, this paper will argue that Weissmann 
formulated most of the above-mentioned 
ideas and methods from the very beginning 
of his career and tried to put them into inter-
national practice. Furthermore, from this po-
sition, Weissmann’s UN DESA activities in the 
future research will be reconsidered as a con-
tinuity of “original” pre-war values and prac-
tices of “new architecture”, repeatedly ig-
nored by CIAM, into the post-war construc-
tion and development of the Global South. 
Besides contributing to the knowledge on 
Weissmann work in the 1940s the paper will 
also contribute to the knowledge of CIAM and 
the continuity of pre-war ideas and practices 
into post-war reconstruction.

The Socially reSponSiBiliTy  
of an archiTecT and The School  
of puBlic healTh

Ernest Weissmann’s interest in social issues 
was already apparent in the early 1920s. His 
graduate thesis, defended at the Zagreb Poly-
technic in 1926 was “A House for Workers’ 
Welfare”, a conventional solitary building with 
an inner courtyard and a brick façade charac-
teristic of industrial buildings (Fig. 3). In the 
Kingdom of Yugoslavia, Weissmann was well 
introduced to all the problems of an underde-
veloped country - lack of basic infrastructure, 
poor housing conditions of the predominantly 
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Fig. 2 Ernest Weissmann (previous page)rural population, and city workers, suffering 
from infectious diseases and malnutrition. The 
issue of workers' housing was a common topic 
in public and professional discourse in Zagreb 
at the time. In 1920s the city was undergoing 
transformation into the industrial center of Yu-
goslavia, which resulted in an acute housing 
crisis and the emergence of working-class 
slums. As the social housing built at the time 
was of insufficient capacity, and substandard, 
other options such as self-help were reconsid-
ered. In late 1922, a representative of the Vi-
enna municipality, Max Ermers, gave a public 
lecture in Zagreb on the European examples of 
workers’ housing estates and their construc-
tion through “cooperatives”, in which the self-
help approach played an important role (*** 
1922).3 Self-help had been part of Nordic 
countries’ state housing policies from the ear-
ly 20th century (Harris, 1999). Authorities, 
whether state or municipal, offered subsidized 
land plots, building materials, building design 
documentation, or interest-free loans. In Za-
greb, for example, the “small apartments”, i.e. 
family houses on the Kanal (Držićeva - Grada 
Vukovara Street) were erected on city land 
that had been sold to lower-income citizens at 
a symbolic price and were partly built accord-
ing to type building plans. However, such proj-
ects were more an exception than common 
practice. The city mayor at the time, Vjekoslav 
Heinzel, who himself was an architect, ignored 
the rapidly growing slums, despite the social 
and health problems they were generating, 
and the urgent need for the city’s modern reg-
ulatory plan. Zagreb was thus built according 
to partial regulation plans, the largest of which 
was the one for the new district east of 
Draškovićeva Street, marked by construction 
of generously subsidized, private rental resi-
dential buildings.4

Weissmann made a crucial step in his career 
and in his personal understanding of archi-
tecture thanks to his professional training in 
Paris. Collaborating in Le Corbusier’s studio 
(1927-1930) on the projects of Villa Savoye, 
Cité de Refuge, and Moscow’s Centrosoyuz, 
he mastered the free plan, the functional, 
flexible organization of space, and skeletal 
construction. Together with type buildings, 

1 On Weissmann and his work see: Galić, 1991 and 
Bjažić Klarin, 2015.
2 When Weissmann took over the UN DESA Section 
methods such as self-help in housing, were already ad-
opted [Mumford, 2018].
3 Peter Behrens also spoke on housing in a lecture on 
cities, given at the Zagreb Polytechnic in the spring of 
1923, while in 1924 Jan Dubovy published an article on the 
construction of garden cities in the Tehnički list [Dubovy, 
1925].
4 The city municipality funded the infrastructure and 
waived its right to tax the new owners for the next 18 years 
[*** 1920].

Fig. 3 Ernest Weissmann, A House for Workers’ 
Welfare - graduation thesis at the Zagreb 
Polytechnic, 1926

standardization, and new technologies, na-
mely prefabrication, the knowledge he ac-
quired became the tool of social change. As it 
was stated in the La Sarraz Declaration of the 
International Congress of Modern Architec-
ture [CIAM] Weissmann embraced the role of 
an engineer who uses modern technologies 
and planning in order to provide mass hous-
ing and a human living environment for all. 
This was made possible only by the subordi-
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nation of private to the public one.5 Weiss-
mann looked up to Soviet and European con-
structivists, whose results in “minimum 
dwelling” production were witnessed by him 
at the Second CIAM Congress held in Frank-
furt in 1929. In a country without a housing 
policy, where every eighth resident suffered 
from tuberculosis, Weissmann collaborated 
with the architect Bogdan Teodorović and the 
physician Miroslav Delić, who worked for the 
School of Public Health, on the development 
of standardized prefabricated sanatorium or 
hospital buildings, improved through several 
projects from 1928 to 1931 (Fig. 1).6 The final 
result - a standardized building based on a 
free plan and skeletal construction - was 
flexible enough to meet different building 
programs and locations.

Aware of different conditions of production, 
Weissmann did not insist on the use of “con-
crete, glass and steel” (*** 1931.a), but on 
solving a given design task in the most eco-
nomical way with the available resources - 
materials, technique, and labor that defined 
the very form of the building.7 While the jury 
of the international architectural competition 
for the Foundation and Clinical Hospital in Za-
greb recognized his standardized prefabri-
cated system as a valuable contribution to 
the health care architecture, Weissmann con-
structed his first building - the People's Cen-
ter with an outpatient clinic and public bath 
in Pisarovina for the School of Public Health. 
The Center was built with traditional materi-
als, and the key role in its construction was 
played by the local community, which con-
tributed “money, transportation, and physi-
cal work” (*** 1931.b).8

In the backward Pokuplje region, the Peo-
ple’s Center was a bearer of progress, social-
ization, and of curative and preventive medi-
cine. The School’s work was dedicated to 
modernizing life in rural areas, where 80% of 
Yugoslavian population lived in poor-quality 
housing. The rural population was encour-
aged to help itself through the construction 
of “model (...) houses to serve as an example 
and inspire imitation” and through the distri-
bution of free plans for type family houses 
and farm buildings (Kolarić-Kišur, 1938: 38), 
construction courses, public lectures, exhibi-
tions and screenings of sanitary-technology 
films, etc. (Fig. 4). At the same time School’s 
employees were sent abroad for study trips 
and training in sanitary engineering. Thanks 
to the collaboration with the School of Public 
Health, Weissmann delivered public lectures, 
participated in the Hygiene Exhibition in Za-
greb in 1931, and conducted research on the 
housing conditions of Yugoslav emigrants in 
the United States for the Ministry of Social 
Policy and Public Health in 1933.

ciaM and a uniTy of Social, econoMic, 
and phySical producTion of Space

Weissmann was first introduced to the field 
of city and urban planning through multiple 
analyses of Zagreb prepared for the Fourth 
CIAM Congress in 1932 and he immediately 
established the relation between urbaniza-
tion and economy.9 It was a joint effort of 
Work Group Zagreb (Radna grupa Zagreb), a 
CIAM national group for Yugoslavia estab-
lished by Weissmann, Vladimir Antolić, Viktor 
Hećimović, Zvonimir Kavurić, Josip Pičman, 
Josip Seissel, and Bogdan Teodorović. As 
Weissmann’s knowledge of planning ob-

5 Weissmann published the Declaration in the Proble-
mi savremene arhitekture edited by Stjepan Planić in 
1932.

6 Those projects were the Jewish Hospital and the 
Foundation and Clinical Hospital in Zagreb, tuberculosis 
sanatorium near Belgrade etc.

7 He summed this approach in the formula “function ´ 
technique = form”, and explained it on the example of the 
sanatorium in Kraljevica in a publication of the same name 
[Weissmann and Delić, 1930].

8 The municipality provided the site, and the Sava 
County (Banovina) funds for the construction [Bjažić Klar-
in, 2015: 117].

9 Results of the Zagreb Work Group analyses were 
 presented at the Fourth Exhibition of the Association of 
Artists “Zemlja” in Zagreb in 1932. More in: Bjažić Klarin, 
2015.

10 Department was established in 1928.

11 A complex study of Zagreb was provoked by the 
CIAM’s secretary Sigfried Giedion. He conditioned his sup-
port to Weissmann in the struggle to exercise his right to 
produce construction documents for Foundation and Clini-
cal Hospital by participating in CIAM 4. More on CIAM4 in: 
Sommer, 2007.

12 CIRPAC was CIAM elected executive body [Giedion, S. 
(1935) Letter to E. Weissmann, 9th July; GTA ETH, Zürich; 
CIAM 5 Working Program. CCA, MARS Papers, 130627].

Fig. 4 Narodni napredak (People’s Progress)

Fig. 5 Zagreb Work Group, The thematic unit House 
and Life at the Fourth Exhibition of the Zemlja Group 
in Zagreb, 1932
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tained at the Zagreb Polytechnic was lacking, 
the Urban Planning course was introduced in 
1934, while Le Corbusier only become inten-
sively involved in urban planning in the early 
1930s, Weissmann’s mentor was a city plan-
ner and Zagreb Group member Vladimir 
Antolić. As an employee at the Department 
for City Planning Antolić worked on the new 
Zagreb regulation plan based on the entry 
awarded at the international competition for 
the plan launched in 1930.10 Thanks to the 
competition, Zagreb finally met the condi-
tions for establishing urban planning on a 
scientific basis. The plan introduced all the 
principles of a functional city, including zon-
ing and neighborhood units that became the 
main social and spatial organizational ele-
ment provided with housing services, educa-
tional facilities, and supply chains. Neighbor-
hoods of free-standing residential buildings 
surrounded by greenery were meant to re-
place workers’ slums placed south of the rail-
way line. Furthermore, besides working in Le 
Corbusier’s studio, Ernest Weissmann used 
his stay in Paris to take an economics course 
that would play an important role in his un-
derstanding of the city and spatial planning.

The Fourth CIAM Congress was aimed to use 
the analysis of 33 cities to bring a resolution 
of functional city, a resolution on the techni-
cal aspects of modern urban planning with 
which Weissmann agreed.11 Analyzing the re-
lations between the city of Zagreb and its re-
gion, traffic, housing, and labor, Work Group 
Zagreb was faced with the slums and the im-
possibility of implementing regulation plans 
(Fig. 5). The Group insisted on questioning 
the implementation, which implied a critique 
of the capitalist system. Namely, they point-
ed out that without changing the legislative 
and legal framework, all plans were more or 
less useless. At the time of the US New Deal 
- programs of economic and social recovery 
that included low-cost housing, and the con-
struction of new industrial cities within the 
five-year plan in the USSR, the Zagreb Work 
Group wanted to incorporate the issue of 
plan implementation into the resolution of 
CIAM at the Fourth Congress, a document in-
tended to direct the future urbanization in 
the world. In its Alternative version of the 
Athens Charter, the group presented by 
Weissmann, Antolić, and Teodorović - de-
manded the coordination of spatial planning 
with the “economic plan for the region” - 
geographical, economic (production and dis-
tribution), and hygienic factors and needs 
(Fig. 6). Like architecture, planning depended 
on rational spatial organization and the use 
of modern technology. The model which was 
proposed as optimal was the Soviet, Milyu-
tin’s version of a linear city, a planning model 
designed to abolish the village-city duopoly 
- provide the village with public facilities, 
and the city with direct contact with nature. 
The backbone of the city was the main traffic 

corridor with greenery, which was lined with 
“belts” of housing, public facilities, green ar-
eas, and industry. The most radical part of 
the Charter concerned the implementation of 
a plan in which the Group required “the aboli-
tion of private ownership over: 1. land, 2. real 
estate, 3. means of transport, 4. the organi-
zation of supply system”, all in the interests 
of the community (Weissmann, 1933).
Le Corbusier, Giedion, and Walter Gropius, 
who took over the CIAM after the departure 
of the left CIAM fraction for the USSR in 1930, 
were not fond of the Zagreb Group initiative 
supported by comrades from Spain, the 
Netherlands, Britain, and France. They prag-
matically resolved the architecture - politics 
or technique dilemma in favor of technique. 
Although the Alternative Version of the Char-
ter had been rejected, Weissmann, José Luis 
Sert, and Wells Coates were entrusted with 
the preparation of the Fifth CIAM Congress 
program, also dedicated to urban planning, 
which assumed further work on analyses, on 
drawing up a schematic plan of the region 
and on devising concrete projects, like clear-
ing the slums (Fig. 7). Slums and their clear-
ance also represented points of interest for 
the British group MARS and the French CIAM 
group, with which Weissmann closely collab-
orated in London and Paris, where he lived 
from 1934 to 1937. The proposed program, 
presented at the 1935 CIRPAC meeting in Am-
sterdam, established a hierarchy of spatial 
planning - state, region, city, and neighbor-
hood units, viewed from the standpoint of 
natural features, causality, and sustainable 
development - available resources, produc-
tion, markets, and transport.12 Production, 

Fig. 6 Ernest Weissmann (Zagreb Work Group), 
Alternative Version of CIAM’s Athens Charter, 1933
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administration, and business operations de-
termine the capacity of the housing stock, 
the quality of which depends on the density 
and size of living space per person, and space 
for recreation.13

Weissmann presented the first comprehen-
sive elaboration of his understanding of hous-
ing and leisure in the context of cities and vil-
lages, as well as their general, technical, ad-
ministrative, and legislative features, in a 
letter to Le Corbusier on the eve of CIAM 514 
(Weissmann, 1937). Inspired by the victory of 
the Popular Front in France, he repeatedly 
called for social housing programs funded by 
the state and municipal authorities. He elabo-
rated on the construction of new and the re-
newal of old city districts, as well as the reor-
ganization of rural areas - coordination of 
program and location with the needs of the 
population and the economic and regional 
plan, free disposal of land, development of 
collective housing types adapted to popula-
tion structure and customs, technologies and 
natural resources. He incorporated all of 
these into the proposals and conclusions of 
the Fifth Congress on the General Principles of 
Housing, which he co-signed with Antolić, Ar-
thur Korn, and Mart Stam (*** 1937).15 In the 
conclusions, special attention was given to 
the housing community with accompanying 
facilities for the preschool and elementary 
education, supply, and leisure, which were to 
be developed in consultation with the inhabit-
ants. The Fifth Congress was the culmination 
of Weissmann’s pre-war career at CIAM.

Weissmann further elaborated the conclu-
sions of CIAM 5, i.e. the approach he called 
“human planning” (Weissmann, 1939), in the 
USA where he arrived to arrange the Yugo-
slav exhibition space at the World’s Fair in 

early 1939. In a presentation prepared for the 
Fifteenth International Congress of Architects 
in Washington on Humane Planning (Urban-
ism). Cities and Villages he introduced the 
notion of a regional unit - city and village, 
whose planning was of course based on geo-
graphical, topographical, economic, techno-
logical, and socio-political factors that were 
constantly changing - progressing or deteri-
orating, which was why the plan itself had to 
be flexible.16 The points elaborated in the 
conclusions of CIAM 5, on the construction of 
new and the renewal of existing city districts, 
were adjusted to the scale and protocols for 
the transformation of the region, i.e. its set-
tlements. Weissmann put the crisis of the vil-
lage and the city in both the historical and 
contemporary context, addressing the issues 
of industrialization, urban growth, and rural 
stagnation, a process that yet awaited Third 
World countries in which what can be called 
free labor was still a substitute for technolo-
gy. Technology could be used for the com-
mon good, but could also be abused like Ger-

13 Amsterdam CIRPAC meeting, Report, 1935 [FLC, D2-6-
125/141].
14 These were also the topics of CIAM 5.
15 These conclusions were supposed to serve as the ba-
sis for the Congress resolution.
16 The Congress was canceled due to the German attack 
on Poland [*** 1939].
17 Weissmann worked with Frey for Le Corbusier, and 
met Larson at CIAM 2. SSA architects promoted their ideas 
in magazines Shelter and Architectural Record, in which 
Weissmann published his tuberculosis pavilion of the 
Foundation and Clinical Hospital in 1934 [Strum, 2019; 
Weissmann, 1934].
18 Weissmann was Yugoslavia’s representative in the 
Exhibition Sub-Committee of the Inter-Allied Information 
Committee and Center in New York 1942-1943. In 1940 and 
1941 he shortly worked with J.L. Sert in New York. They de-
signed the luxury East River Crescent [ERC] apartment 
building on East River Drive, and a slum-clearance project

Fig. 7 Ernest Weissmann, Wells Coates, and Jose Luis 
Sert, CIAM 5 Working program
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many was doing, by putting it in the service of 
war and mass extermination. Weissmann, 
however, was not a pessimist. He called for 
an era of planning that would meet the mate-
rial and spiritual needs of all mankind, and it 
was up to architects and planners to use their 
knowledge to provide the technical, econom-
ic, and administrative framework for its im-
plementation.

The uSa - puTTing The ideaS  
inTo pracTice

The idea of a radical transformation of society 
through technological rather than social revo-
lution became even more appealing in the at-
mosphere of the coming World War II. Instead 
of being harnessed for profit, technology, es-
pecially mass housing production, could be 
used to create a quality living environment for 
all (total design). Weissmann shared such 
ideas with the Structural Study Associates 
[SSA], a group of left-wing technocrats, Amer-
ican supporters of the Neue Bauen, which 
were gathered around Buckminster Fuller - 
Albert Frey, Knud Lönberg-Holm, Simon 
Breines and Carl Theodor Larson. Weissmann 
was in contact with Lönberg-Holm and Breines 
thanks to CIAM 4 preparations since his visit 
to the USA in 1933.17

Collaboration with SSA, dedicated to the team 
work, was of particular importance for Weiss-
mann, a Jew and - since 1940 - an emigrant 
involved in the promotion of anti-fascist resis-
tance in Yugoslavia.18 It provided him with an 
opportunity to participate in the production of 
a prefabricated building - the Dymaxion De-
ployment Unit [DDU], development of the syl-
labus for Building Industry Training, and get 
employment in the Board of Economic Warfare 
and UNRRA where he worked on programs of 
assistance and reconstruction.19

Buckminster Fuller’s Dymaxion Deployment 
Unit was designed to tackle the housing cri-
sis in the growing centers of the US defense 

industry (defense housing) and in the long 
run to change the very idea of architecture 
and living.20 Weissmann contributed to the 
production of a DDU prototype designed for 
six people in Butler Manufacturing in Kansas 
City which took three months.21 The assembly 
of the pre-fabricated, corrugated steel unit 
with standardized furniture required two 
workers and six working days (Fig. 8).  After 
being presented to the federal authorities in 
Washington in May 1941, the unit was exhib-
ited at the New York MOMA in the winter of 
the same year.22

The wide application of mass-produced 
housing required the education of a new gen-
eration of architects, or rather the reform of 
the education system. The reform program, 
The BI-2 Report on Design Training for the 
Building Industry, was developed by Weiss-
mann, Lönberg-Holm, Larson, Paul Nelson, 
and Sert under the group name Building In-
dustry Design Education Group.23 The pro-
gram relied on a radical reform of the con-
struction industry that was expounded in 
Lönberg-Holm and Larson’s Planning for Pro-
ductivity, or rather on the production of a 
housing unit (shelter) which, like any other 
product, had a shelf life. This led the group to 
design a sustainable cycle of production and 
use. Industrial production and the environ-
ment, natural resources, research, design, 
fabrication, distribution, use, and disintegra-
tion were viewed as a cycle to which both 
contributed, the architect and the user 
(Strum, 2019).

Holding the position of industrial engineer 
and economic analyst in the Board of Eco-
nomic Warfare since May 1943, Weissmann 
worked on the preparation of the first phase 
of “assistance and reconstruction programs 
for the occupied European countries, with an 

Fig. 8 Buckminster Fuller (collaborator Ernest 
Weissmann), Dymaxion Deployment Unit  
(photo by Ernest Weissmann)

- renovation of two city blocks in East Harlem with free-
standing slab blocks and Y-shaped skyscrapers in green-
ery. [Weissmann, E. (1943) Letter to the Yugoslav Informa-
tion Center, 6th August. AEW, f. 6.1.]
19 The Committee, which had offices in charge of im-
port, export and analytics, prepared the US economy for 
total war; it determined the production quotas of strategic 
industries and strategic Axis Powers’ targets, controlled 
the import, export and distribution of raw materials, etc. 
[Woods, 2021].
20 For Fuller the prefabricated lightweight and portable 
structures were also a tool for dismantling overcrowded 
cities by dispersing industry into agricultural areas. De-
centralization provided absolute freedom of movement 
that was supported by a global network of roads and air 
corridors. [Strum, 2019]
21 More on DDU in: Colomina, 1997.
22 *** 1941.b
23 Sert emigrated to the US in the summer of 1939.
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emphasis on special reconstruction pro-
grams for various fields of industry, mining, 
raw materials, transportation and communi-
cations” (Weissmann, undated). The pro-
gram was also aimed at reviving the building 
industry, providing temporary accommoda-
tion, and developing a plan for the distribu-
tion of aid in the territories that were yet to 
be liberated.24 

In June 1944, Weissmann got a similar posi-
tion in the United Nations Relief and Reha-
bilitation Administration [UNRRA], its Techni-
cal Service of the Industrial Rehabilitation 
Division of the Procurement Office in Wash-
ington (UNRRA 1944).25 With over 8,200 em-
ployees in regional offices and operational 
missions in recipient countries, UNRRA was 
in charge of purchasing the goods, providing 
basic prerequisites for reconstruction, and 
handling of displaced persons. As a “Shelter 
Specialist”, Weissmann and Ben Reiner de-
vised the first UN shelter program, packages 
with blankets (Oberlander, 2006), and had 
opportunity to apply the self-help approach 
on a big scale. The UNRRA policy was to en-
courage self-help as much as possible, in-
cluding the governments of the recipient 
countries to plan reconstruction and devel-
opment on their own. In the first year, they 
provided food, clothing, medical supplies, 
etc., while in the second year the basic infra-
structure and production were established 
thanks to shipments of machinery, tools,  
and materials as well as the training of local 
experts. 

Weissmann programmed aid for Czechoslo-
vakia, Italy, Poland, China, and Yugoslavia, 
which he visited in the summer of 1945 
(UNRRA, 1945). The latter was among the 
worst-ravaged countries; its industry and in-
frastructure were destroyed, while it had 1.6 
million displaced and a large number of 
starving people and war orphans. In the 
name of its fight against the Axis Powers, Yu-
goslavia was granted $415 million in machin-
ery, building materials for the reconstruction 
of 25,000 houses, etc. (Ajlec, 2020).26

oppoSing The ciaM chapTer  
for relief and poSTwar conSTrucTion

Weissmann and the SSA group - Paul Nel-
son, Carl Theodor Larson and Knud Lönberg-
Holm shared the same idea of post-war re-
construction.27 As the experts involved with 
prefabrication and reconstruction, they tried 
to contribute to discussions on CIAM’s contri-
bution and organization after the war.28 In 
May 1944, the severance of ties with CIAM 
groups in Europe and the approaching end of 
the war, prompted the establishment of the 
CIAM Chapter for Relief and Postwar Con-
struction, a temporary body that would oper-

ate in New York until the groups reunited.29 In 
the election for the Management Board, 
Weissmann was third in the number of votes 
- behind Sigfried Giedion and László Moholy-
Nagy, and ahead of Walter Gropius and Mies 
van der Rohe.

The main dispute within the Chapter was: 
how should the CIAM members stationed in 
the US during the War get involved in rebuild-
ing Europe? Starting from the UNRRA's policy 
that architects in war-torn countries wanted 
to manage reconstruction on their own, 
Weissmann stood with Paul Nelson and Mar-
cel Breuer against accepting commissions in 
Europe and meddling too much. Reconstruc-
tion should be undertaken by young, local 
architects, while their US colleagues should 
be available to them for cooperation and ad-
vice. The latter’s focus should be on post-war 
housing in the US and the problems that 
would arise due to large, forthcoming migra-
tions.30 Through these projects, they would 
develop new knowledge and practices that 
could be applied in Europe.31 

Weissmann also pointed to the dangers that 
could “arise from not fully considering all 
phases of the reconstruction as well as limit-
ing our (CIAM’s, A/N) interest only to Eu-
rope”, or rather to the need for all involved in 
reconstruction to understand that “there is 
only one development and that we must ac-
count for the development all over the world” 
(Weissmann, 1944).

Like Lönberg-Holm, Weissmann thinks of the 
CIAM Chapter solely as an advisory body. 
Having in mind that the US was one of a few 
countries that developed new construction 
technologies and materials during the war, 

24 The renovation of damaged residential buildings, 
hospitals and schools was included. New facilities were 
built only for displaced persons and workers in basic in-
dustries. [Ernest Weissmann’s résumé, AEW, f. 4.2.]
25 The Board was abolished in July 1943, and the UNRRA 
established in November 1943.
26 Thanks to the knowledge of foreign languages along 
with exceptional communication and organizational skills, 
Weissmann was appointed the Deputy Director of Industrial 
Rehabilitation as early as December 1945 [UNRRA, 1945].
27 Nelson was engaged in the reconstruction of France, 
while Larson worked for the Senate National Housing Agen-
cy and the Military Affairs Committee [Strum, 2019: 178].
28 CIAM’s activities in the US were intensified after 
Giedion’s arrival in 1938, as well as after a significant num-
ber of European architects were hired for the 1939 World’s 
Fair. More in: Mumford, 2000; Kalpakci, 2017.
29 CIAM-Meeting, 20th May 1944. GTA ETH, 42-SG-2-214; 
The CIAM Chapter Committee Meeting, 20th May 1944. GTA 
ETH, 42-SG-2-201
30 CIAM Special Meeting, 20th May 1944. GTA ETH, 42-
JLS-1-8/76
31 In 1943, Weissmann reviewed conference material  
on post-war housing [National Housing Agency, 1944. 
AEW, f. 3.2].
32 CIAM Chapter planned to publish manuals on the US 
building industry [Technical News Service, GTA ETH, 42-
SG-2-177].

Fig. 9 Housing and Town and Country Planning
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they imagined the Chapter as an internation-
al center for the acquisition and exchange of 
knowledge on reconstruction and construc-
tion, first in Europe, and then also in under-
developed countries.32 The Center was sup-
posed to address issues such as an integral 
approach to design, research of construction 
technologies and different types of buildings, 
and continuing education of designers. The 
public also had to be prepared for their im-
plementation and aware of their interdepen-
dence within the system.33

After giving a presentation on the problems 
of the first phase of post-war planning, emer-
gency care, and reconstruction, in June 1944 
Weissmann, Larson, and Nelson were joined 
by Lönberg-Holm and put in charge of draft-
ing the work program for the CIAM Chapter - 
Shelter Relief. Rehabilitation of Housing. Ru-
ral and Urban Redevelopment (Larson, Lön-
berg-Holm, Nelson, and Weissmann, 1944). 
In line with the self-help approach, the report 
emphasized the need to activate local re-
sources to rebuild the housing stock and 
start up the economy.34 Providing housing for 
the homeless was planned in three phases. 
The first included the redistribution of the ex-
isting housing stock, repair of the less dam-
aged buildings, and setting up of temporary 
camps. In the second phase, inhabitants 
would work on the reconstruction with pro-
vided tools and materials independently, and 
establish the building industry. The last 
phase was the reconstruction of urban and 
rural communities through the development 
of their own production. The latter would ini-
tiate the transition from wartime to a peace-
time economy. Of course, all of these activi-

ties varied, depending on geographical, eco-
nomic, and technical factors, which was why 
the standards for design, urban and rural re-
newal and construction, as well as laws, had 
to be flexible. The requirements were the 
minimum space standard, basic hygienic 
conditions, individual freedom, and privacy, 
but also the customs of the community.

Lönberg-Holm, Larson, Nelson, and Weiss-
mann thought that the first post-war CIAM 
congress, the Sixth one, should be dedicated 
to the topic of World Reconstruction - the or-
ganization of education, plant production, 
construction, and planning.35 Eventually, 
Lönberg-Holm drafted the Standards on 
Community Planning program and presented 
it to the CIAM Chapter in late 1945.36 

However, proposals were also submitted by 
the UK group (The Impact of Contemporary 
Conditions Upon Architectural Expression), 
the Swiss (The Relationship between Archi-
tect, Painter, and Sculptor), and the Polish 
group (?) (Neighborhood Unit). In May 1947, 
Weissmann brought together all the propos-
als under the topic - New Standard of Values 
for Community Development (Weissmann, 
1947). He believed that the subject of CIAM 6 
should be the problems of emergency recon-
struction in Europe and long-term recon-
struction in the US (slum clearance and work-
ing-class housing), i.e. the impact of industri-
alization, which was inevitable, on the 
planning, design, and organization of work. 
Larson, Lönberg-Holm, Nelson, and Weiss-
mann did not attend CIAM 6 in September 
1947 in Bridgewater.37 Once again, the de-
mands for an interdisciplinary approach and 
planned development, or rather an integrat-
ed approach to the planning of the human 
environment, were overlooked.38

After the dissolution of the UNRRA, in January 
1948 Weissmann continued working at the 
Industry and Material Division of the Eco-
nomic Commission for Europe [ECE] in Gene-
va, the organization in charge of rebuilding 
the European economy.39 His job description 
was once again similar - analyses of the cur-
rent situation and the strategy for the devel-
opment of European industry, including the 
building and housing industry, whose main 
problems were lack of materials and trans-
portation. Weissmann renewed and estab-
lished a forum on construction and housing 
in Europe - both Eastern and Western, which 
was one of the fundamental tasks of ECE. Af-
ter his transfer to the UN Department of So-
cial Affairs Weissmann’s deliberations on the 
balanced development of European coun-
tries, the poor East and the wealthy West, 
were mapped on a new, larger scale (Weiss-
mann, 1981). The underdeveloped Third 
World countries became the main field of his 
activity.40

33 The issues were defined / borrowed from the Lön-
berg-Holm questionnaire prepared for the Architects Com-
mittee of the National Council of Soviet-American Friend-
ship [CIAM Special Meeting, 20th May 1944. GTA ETH, 42-
JLS-1-8/76].

34 Larson, Lönberg-Holm, Nelson and Weissmann were 
members of the Chapter’s Technical Research Committee 
and the Programming and Planning Committee. The report 
was presented in July 1944 [CIAM Chapter Meetings, 25th 
June and 15th July 1944, H.H. Harris’s circular letter, 30th 
June 1944. AEW, f.1.5].

35 The goal of CIAM 6 was the adoption of the Chart of 
the Principles of Reconstruction [CIAM Chapter Informal 
Meeting, 20th October 1944, CIAM Chapter proposal for the 
CIAM 6 theme. AEW, f. 1.5]. 

36 Papadaki, S. (1946) Letter to E. Weissmann, 25th Feb-
ruary. AEW, f. 1.5.

37 CIAM 6 Documents. Bergamo 1947. GTA ETH, 42-AR-
1-1/21.

38 Weissmann, E. (1943) Letter to S. Giedion, 16th March, 
Unofficial Meeting of Giedion, Lönberg-Holm, Sert, and 
Weissmann, 19th February 1943. AEW, f. 1.5; Strum, 2019: 198.

39 UN ECE, 1957

40 In the early 1950s, Asia alone had more than 100 mil-
lion people living in slums with 1,000 inhabitants per 
square meter [Gartner-Medwin, 1952].
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concluSion

Ernest Weissmann refused the idea of an ar-
chitect serving the investor and took over the 
responsible role of a builder of the new, more 
egalitarian society that would provide the de-
prived categories of the population with de-
cent living conditions as early as in the late 
1920s. In the 1920s and 1930s he already 
started to articulate his understanding of the 
architect’s social role through the collabora-
tion with Le Corbusier, the School of Public 
Health in Zagreb and a left-leaning fraction 
within CIAM. Weissmann adopted, devel-
oped, and implemented design and planning 
concepts and practices that remained a per-
sonal modus operandi throughout his career. 
Taking the demand for maximum economy 
and productivity into account, Weissmann al-
ways strived to develop the universal type of 
designs and programs that were also adapt-
able to each particular situation - to different 
resources, traditions, and workforce. When 
work methods were in question, he stood up 
for the self-help approach. Its aim was to 
straighten the local population, educate it 
(model buildings, type building plans, con-
struction courses, film screenings, etc.), and 
make it more self-reliant in modernization 
and independent in improving their living con-
ditions. In cooperation with the local commu-
nity, Weissmann carried out his first construc-
tion - the People's Center in Pisarovina, with 
an outpatient clinic and public bath.

Weissmann’s idea of humane planning de-
fined in the 1930s also stood out from the 
CIAM discourse. It was not directed toward 
the technical aspects of urban planning, but 
rather toward its implementation, with a par-
ticular focus on land disposal, and coordina-
tion between economic, social, and spatial 
development. For Weissmann, urban plan-
ning was just a segment of a complex system 
of the development and construction of a 
sustainable living environment on various 
scales - from villages, housing communities, 
and cities to the regions, countries, and en-
tire continents, aimed at preventing un-
planned construction with fatal consequenc-
es for both the society and individuals. It was 
based on the neighborhood unit, rural reor-
ganization, and the linear city, or rather a 
new regional planning unit that combined the 
village and the city into one whole.

In the early 1940s, Weissmann was granted 
the opportunity to put some of his ideas into 
practice. Thanks to the collaboration with 
Buckminster Fuller and SSA he took part in 
the production of lightweight prefabricated 
housing unit, Dymaxion Deployment Unit, 
and got employed in the Board of Economic 

Warfare and UNRRA. The postwar reconstruc-
tion of Yugoslavia, Poland, Italy, China etc. 
gave him an opportunity to upgrade his “help 
the people to help themselves” approach. He 
participated in the implementation of recon-
struction programs aimed at providing basic 
conditions for self-development, basic pro-
duction, and educational and health care in-
frastructure.
However, Weissmann’s efforts to introduce 
his concepts and methods an international 
scale through CIAM were not successful. In 
the 1930s CIAM refused his radical demands 
for the abolition of private property and in  
the 1940s it gave priority to the issue of syn-
thesis in architecture at the expense of shel-
ter and post-war reconstruction. As Weiss-
mann claimed, as early as in the 1930s CIAM 
turned into an elite organization that was too 
professional, “abstract” and exclusively in-
terested in developed countries - Western 
Europe, US and maybe USSR (Weissmann, 
1984-1985: 34). Nevertheless, as a “practical 
idealist”, Weissmann remained committed to 
his goal and position of an “international civil 
servant” who did not stop believing “in peo-
ples’ equality and right for decent living con-
ditions”.41 Thanks to his engagement as a di-
rector of the UN Sector for Housing, Urban 
Planning, and Regional Planning, his work 
contributed to the implementation of original 
concerns of pre-war “new architecture” to 
post-war reconstruction in the 1940s and de-
velopment in the Global South in 1950s and 
1960s.

[Translated by Lida Lamza]

41 Weissmann, G. (1987) Letter to O. Koenigsberger, 19th 
May. TFA.
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Table I Façades and respondents’ reactions
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F1 F1ng-F10g 89
(90.9%)

7
(7.1%)

2
(2.0%) F11 NA 72

(73.5%)
21
(21.4%)

5
(5.1%)

F2 F14ng-F2g 14
(14.3%)

79
(80.6%)

5
(5.1%) F12 F12ng-F6g 70

(71.4%)
24
(24.5%)

4
(4.1%)

F3 NA 87
(88.8%)

9
(9.2%)

2
(2.0%) F13 F5ng-F13g 25

(25.5%)
66
(67.4%)

7
(7.1%)

F4 NA 47
(48.0%)

47
(48.0%)

4
(4.0%) F14 F14ng-F2g 71

(72.5%)
22
(22.4%)

5
(5.1%)

F5 F5ng-F13g 68
(69.4%)

18
(18.4%)

12
(12.2%) F15 NA 64

(65.3%)
28
(28.6%)

6
(6.1%)

F6 F12ng-F6g 30
(30.6%)

57
(58.2%)

11
(11.2%) F16 F16ng-F7g 61

(62.2%)
32
(32.7%)

5
(5.1%)

F7 F16ng-F7g 26
(26.5%)

66
(67.3%)

6
(6.2%) F17 NA 33

(33.7%)
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(61.2%)

5
(5.1%)

F8 NA 87
(88.8%)

7
(7.1%)

4
(4.1%) F18 NA 68

(69.4%)
30
(30.6%)

0
(0%)

F9 NA 86
(87.8%)

10
(10.2%)

2
(2.0%) F19 NA 43

(43.9%)
51
(52.0%)

4
(4.1%)

F10 F1ng-F10g 45
(45.9%)

51
(52.1%)

2
(2.0%) F20 NA 88

(89.8%)
9
(9.2%)

1
(1.0%)

Notes: ng - non-greened; g - greened; NA - not applicable.
Response (X): x1 - dangerous, frightening, scary; x2 - unpleasant, incomprehensible, disturbing; x3 - very disturbing, repellent, depressing; x4 - boring; x5 - soothing, pleasant; x6 - under-
standable, coherent, legible; x7 - attractive, fascinating, invigorating; x8 - dreamy, romantic; x9 - mysterious; x10 - acceptable, unobtrusive; x11 - does not evoke determined response, neutral.
Mainly positive reactions (x5-x10 > 50%) are marked with a gray background.
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tional greenery on the façade. A questionnaire survey was used in the 
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reactions to 20 various window views and the reasons for them. The 
results showed that reactions to window views of nearby façades var-
ied, and that the negative response depended not only on a limited 
number of visual layers and the distance between buildings, but also 
on the visual aesthetic. 
Furthermore, added greenery in the window view triggered more 
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http://orcid.org/0000-0002-4859-3920
http://orcid.org/0000-0002-4859-3920
http://orcid.org/0000-0003-2871-0357
http://orcid.org/0000-0003-2871-0357
http://orcid.org/0000-0002-9706-2907
http://orcid.org/0000-0002-9706-2907
http://orcid.org/0000-0003-1118-1890
http://orcid.org/0000-0003-1118-1890
mailto:martina.zbasnik@fa.uni-lj.si
mailto:ziva.kristl@epf.nova-uni.si
mailto:ljudmila.koprivec@fa.uni-lj.si
https://doi.org/10.31522/p.30.1(63).2


16  PROSTOR 1[63] 30[2022] 14-23 S. droBne, M. ZBašniK-SenegačniK, ž. KriSTl, l. Koprivec How Does Greenery on a Nearby Façade… Scientific Paper

inTroducTion

 The basic function of the window is the in-
troduction of daylight and fresh air into the 
interior, and the view of the outside space 
from the interior, which provides psychologi-
cal comfort and personal satisfaction (Yeom 
et al., 2020; Veitch and Galasiu, 2012). The 
importance of the window was demonstrated 
during the epidemic that required long-term 
lockdown, as window view provided the only 
visual contact with the environment and also 
social connection with other people (Batool 
et al., 2021a). Looking at the greenery through 
the windows reduced the level of anxiety, 
 anger, fear, moodiness, boredom, irritability, 
and sleep disturbance (Spano et al., 2021, 
Soga et al., 2021).

Window view meets different needs (Szybin-
ska Matusiak and Klöckner, 2016):

 − The need for information about the outside 
environment - The window view provides im-
portant information about the time of day, in-
forms about weather conditions, orients on 
the location and monitors activities that take 
place outside. Visual information through the 
window complements the audio information 
provided by the location (Deng et al., 2020) - 
birdsong, the rustling of the wind, the murmur 
of water, the bustle of children… All of that 
triggers pleasant feelings.

 − The need for health and restoration - Nu-
merous studies have shown that window 
views can improve the psychological well-

being of individuals (Kaplan and Kaplan, 1989; 
Kaplan, 1995; Abraham et al., 2010), reduce 
stress (Tyrväinen et al., 2014), and prevent 
mental fatigue (Kaplan, 1995; Li and Sullivan, 
2016). People respond to the window view. 
Most of them e.g. prefer an office with win-
dows (Stone and Irvine, 1994), because the 
views allow for greater work productivity (Gil-
christ et al., 2015). The price of hotel accom-
modation is shaped by the quality of the win-
dow view (Kim and Winneman, 2018). Pa-
tients in rooms with a view of nature recover 
faster and need less medication than those 
looking at a brick wall (Ulrich, 1984). Views of 
the green area from classrooms in schools 
reduce stress levels and restore students’ at-
tention (Li and Sullivan, 2016). Restorative 
environments help people recover from men-
tal fatigue and stress (Tyrväinen et al., 2014), 
increase positive emotions, and improve 
mood and self-esteem (Jo et al., 2013). Peo-
ple like to look at natural environments (Ul-
rich, 1981; Kaplan, 2001) because they are 
much more restorative than urban ones (Kor-
pela, 1992; Purcell et al., 1994; Sonntag-
Öström et al., 2014). Furthermore, some 
studies attribute greater regeneration capac-
ity to natural views and urban scenes with 
natural elements (Tenngart Ivarsson et al., 
2008; Subiza-Pérez et al., 2021) rather than 
urban scenes without nature (Giraldo Vas-
quez et al., 2019).

The need for an aesthetic experience - Hu-
mans are sentient beings so they are also 
susceptible to visual aesthetics, defined by 
quantitative and qualitative parameters. 
Quantitative elements are the breadth and 
depth of the motive that the view encom-
passes, both the foreground and the horizon 
(Littlefair, 1996). Distant views take prece-
dence over close ones (Herzog and Shier, 
2000; Kent and Sciavon, 2020). A quality win-
dow view must have three “visible layers”: 
the top layer (in the distance, contains the 
sky and the natural or artificial horizon), the 
middle layer (contains natural or artificial ele-
ments such as fields, trees, hills or buildings) 
and the bottom layer (visible in the fore-
ground), includs greenery and soil (Bell and 
Burt, 1995; SIST EN 17037). The lower layer is 
particularly important, as the observer's gaze 
is often directed toward movement (e.g. ve-
hicle, pedestrian activities, etc.) and also pro-
vides visual information about the distance 
and thus the size of objects in the middle 
layer. Giraldo Vasquez et al. (2019) investi-
gated the dependence of preferences be-
tween views on the number of layers in the 
view - the smaller the number of layers, the 
more important is the view of nature; the 
larger the number of layers, the more desir-
able / acceptable urban views are. According 
to studies, visual content is also important. 
Users prefer urban features to be viewed 
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from afar, but this does not apply to nature. 
When views from afar cannot be provided 
due to location constraints, satisfaction in-
creases with the placement of nature, e.g. a 
tall tree into the visible field (Kent and Scia-
von, 2020).

Qualitative elements for evaluating the qual-
ity of the view are beauty (visual aesthetics of 
elements predominant in the view) and the 
composition of the view. Especially in urban 
environments, the aesthetic component is 
determined by architectural elements that 
contribute to visual richness. The view is im-
proved by the complexity and legibility of the 
composition (Herzog and Chernick, 2000; 
Van den Berg, 2016). Perception of the urban 
environment is also decisively influenced by 
the age of buildings and their maintenance 
(Szybinska Matusiak and Klöckner, 2016; 
Herzog and Shier, 2000).

view of The nearBy façade

The façade is the outer envelope of the build-
ing, which with its tectonics, volumes, geo-
metric proportions and decoration gives the 
space an artistic identity. The farther the 
building is from the observer, the easier it is 
to interact with the wider environment, as it 
comes to life only in the context of the sur-
roundings. The closer it is to the observer, 
the lesser the readability of the tectonic 
structure of the building is, and the more im-
portant become details such as disorder and 
poor maintenance, which can trigger nega-
tive responses (Joedicke et al., 1975).

A large part of the population today lives in 
urban environments, where the window view 
is often limited to the nearby buildings. These 
are sometimes so close that the view does 
not satisfy neither the need for information 
about the external environment, the need for 
health and restoration, and due to poor archi-
tecture, nor the need for aesthetic experience 
(Szybinska Matusiak and Klöckner, 2016). 
Some authors, nevertheless, find that people 
can respond positively to urban views if all 
three layers are included in the view, build-
ings are visible in the distance, and there is 
some greenery between the window and the 
built environment (Kent and Sciavon, 2020). 
Observing trees or plants through a window 
alone can have measurable effects (Grinde 
and Patil, 2009; Van den Berg et al., 2016). 
The more vegetation obscures the view of the 
urban environment, the greater the perceived 
restorativeness of the view (Ojala et al., 
2019). The question is in what form greenery 
in the window view should be integrated into 
the urban environment, as research also 
shows that in addition to greenery, other fea-
tures in the window view also affect psycho-
logical, physical and work well-being (Van 

Esch et al., 2019). Numerous studies, for ex-
ample, identify the importance of quality win-
dow views and highlight the benefits of land-
scape views, or focus on comparisons be-
tween landscape and urban views, exploring 
the impact of greenery on well-being and 
health (Veitch and Galasiu, 2012; Soga et al., 
2021), distance, number of layers in the view, 
differences between responses to views of 
natural and urban environments (Ulrich, 
1981; Kaplan, 2001). Some studies have also 
indicated restorative potential in urban envi-
ronments (Ulrich, 1981; Van den Berg, 2016; 
Tyrväinen et al., 2014; Sonntag-Öström et al., 
2014). Batool et al. (2021b) for instance, 
found that urban views can be interesting if 
they are mysterious and encourage investi-
gation. We note that there is very little re-
search on the topic of close urban views 
when only the middle layer is visible through 
the window, without the sky layer that allows 
for a distant view, and/or the ground layer at 
which human activities take place. This cre-
ates a substantial research gap in this area. 
This study is, therefore, focused on finding 
the reactions to such window views, and es-
tablishing whether the greenery on the fa-
çade affects the response of observers. We 
assume that despite the absence of three vis-
ible layers and distant view, which are other-
wise a strong indicator of window view qual-
ity (Bell and Burt, 1995; SIST EN 17037), re-
spondents’ reactions to window views of 
nearby façades, may not be only negative. 
We also expect that window views with 
greenery on a nearby façade will trigger more 
favourable responses than the window views 
without it and attempt to determine the dif-
ferences in perceptions of façades with and 
without greenery (Kaplan, 2001, 1993; Ulrich, 
1981; Van den Berg et al., 2016). The study 
focuses on the question of whether the view 
of the nearby façade with added greenery 
changes or improves the respondents’ reac-
tions and the reasons for them.

aiM, MeThod and MaTerialS

The first step of the research was to record 
the responses to window views of nearby fa-
çades, which primarily do not meet most rec-
ommendations for quality view, to check 
whether greenery on the façade reduces the 
impact of its poor visual quality, and deter-
mine how reasons for reaction to window 
view relate to specific window views.

In order to ensure comfortable living, the room 
must, in addition to the appropriate tempera-
ture and relative humidity, air composition 
and acoustic conditions (Zbašnik-Senegač-
nik, 2018), also provide quality window views. 
This study, however, focuses specifically on 
the reactions to window views of the nearby 
façade, which is due to urban densification 
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often in the immediate vicinity. The view is, 
therefore, limited to only a part of the façade, 
which is contrary to the recommendations.

Based on the previously discussed theoreti-
cal context, 20 façades in close-up view in 
residential neighbourhoods in Ljubljana were 
selected for the analysis of window views, 
which were considered suitable for the study. 
Façades with articulated architectural ele-
ments that Ching (2015) highlights as impor-
tant for achieving visual comfort were delib-
erately avoided and the quality of the archi-
tecture was not a criterion for the selection. 
To ensure sufficient variability, façades from 
different architectural periods, which contain 
different architectural and construction ele-
ments and are in various maintenance stag-
es, were selected. Some selected façades are 
deliberately similar to check the consistency 
of the responses. In the representative sam-
ple, the buildings have 5 floors. The view is 
framed in the way that the 3rd and 4th floors of 
the adjacent building can be seen through 
the window in terms of communication dis-
tance (Hall, 1966), horizontal field of vision 
(Gehl et al., 2006), architectural or environ-
mental determinism (Carmona et al., 2003), 
and human scale elements (Gehl, 2010). At 
this position, only the middle layer is visible, 
without trees, shrubs, activities of people on 
the ground and without roofs and the sky 
above them - i.e., without most elements 
recommended by Bell and Burt (1995) to 
achieve visual comfort (Fig. 1). Greenery on 
five façades was created with Adobe Photo-
shop. The framing of views is unified so that 
all the façades had the same apparent dis-
tance from the observer.

A total of 135 students of the 3rd year of archi-
tectural study at the University of Ljubljana, 
Faculty of Architecture (UL FA) were invited to 
participate in the study, and 98 students re-
sponded. The problem of small distances be-
tween buildings, which leads to poor quality 
of window views, was not previously dis-
cussed with them. We hypothesize that stu-
dents of architecture are particularly sensi-
tive to detecting visual features and architec-
tural elements on the façades, which is 
positive from the research point of view, as it 
makes it easier for them to define the rea-
sons for specific reactions to window views. 
In the analytical phase of the research, a 
questionnaire was designed. The question-
naire contained 52 questions in three parts: 
(1) In the socio-demographic section the fo-
cus was on gender, age and long-term resi-
dency; (2) The second part of the question-
naire included questions about the type and 
size of the building in which the respondents 
live and their connection with nature; (3) The 
study presents the results of the third part of 
the questionnaire, in which the respondents 

expressed their reaction to 20 window views 
of nearby façades and the reason for them. 
The survey was published in the learning 
platform Moodle of the UL FA, 20 May 2021, 
access was available for 24 hours. The time 
to complete the survey was not limited.

The respondents answered two questions on 
each of the façades. In the first question, they 
chose between 11 possible reactions to a spe-
cific window view. The characteristics of the 
views were descriptive (variable X): x1 - 
frightening, scary, dangerous; x2 - unpleas-
ant, incomprehensible; x3 - very disturbing, 
repellent, depressing; x4 - boring; x5 - 
soothing, pleasant; x6 - understandable, co-
herent, legible; x7 - attractive, fascinating, 
invigorating; x8 - dreamy, romantic; x9 - 
mysterious; x10 - acceptable, unobtrusive; 
x11 - does not evoke determined response, 
neutral. Specific responses were defined 
based on past experiences of researchers 
and case studies from the literature (Kim et 
al. 2018; Brown et al., 2013; Aries et al., 2010; 
Kent and Schiavon, 2020; Van Esch et al., 
2019; Kaplan and Kaplan, 1989; Elsadek et 
al., 2019; Drobne et al., 2022). The second 
question on the same façade referred to the 
reason that triggered the selected reaction X. 
Respondents choose between 7 reasons 
(variable Y): y1 - surface characteristic (e.g., 
colours, texture), y2 - composition quality 
(good or bad) e.g., position and proportions 
of the elements), y3 - narrative quality (e.g., 
involuntary attention, suggestiveness), y4 - 
complexity (e.g., singularity in form, details), 
y5 - dynamics (e.g., degree of vegetation, 
human activities in opposite buildings), y6 - 
unpleasant/pleasant space (e.g., mainte-
nance, safety, health, compatibility, unity), 
y7 - other (can't define). The selected rea-
sons are derived from the conceptual ele-
ments of visual aesthetics (Ching, 2015).

In the second step statistical analyses were 
carried out by comparing the frequencies of 
reactions and reasons, analysing the analyti-
cal charts and using statistical testing of the 
hypotheses. The χ2-test was used to test the 
research question about the randomness of 
the reactions, to test the correlation of the 
nominal variables, but the homogeneity of 
the answers, as well as the reasons, was test-
ed with the Fischer-Snedercor test.

reSulTS

A summary of the survey results can be found 
in Table I, where all façades included in the 
survey are labelled F1 to F20. In the table, 
pairs of façades are labelled as non-greened 
(ng) and greened (g) façades. We have high-
lighted the reactions of the respondents 
when they see the façade. We distinguish be-
tween negative (x1-x4), positive (x5-x10) and 

Fig. 1 Issues discussed - view from the 3rd floor,  
two floors of the neighboring building are visible  
in the window view (only one layer, no possibility  
of distant view)

Chart I Structure of the reactions to the façades
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neutral (x11) reactions. The predominantly 
positive reactions (more than 50% of the 
positive answers) are highlighted with a gray 
background.
Looking at the results in Table I, it is immedi-
ately noticeable that respondents over-
whelmingly reacted positively to the greened 
façades (F2g, F6g, F7g, F10g, F13g and F17g) 
and to the one façade without greening 
(F19ng) - which is quite varied and unusual.
We investigated whether reactions to the 
views of neighbouring façades differed even 
when the distance of view in three layers is 
not present and we would expect negative 
reactions in all of them. The results of the sur-
vey showed very different reactions. 98 re-
spondents gave 1960 reactions for the 20 fa-
çades. 1174 (60%) of the reactions expressed 
a negative experience of the façade, 694 
(35%) of the reactions expressed positive 
feelings when viewing the façade and 92 
(5%) of the reactions were neutral (see Chart 
I). The test χ2 was used to test the hypothesis 
that the reactions were random. Assuming 
that the reactions were not random, the risk 
is very low, almost zero (H = 360,893.02; χ2 = 
68.76, α = 10-16).
Next, we tested whether façade greening trig-
gers positive reactions compared to façades 
without greening. The analysis was carried 
out in two steps. In the first step we analysed 
the reactions for all façades (F1 to F20), and 
in the second step we compared only the 
pairs of non-greened/greened façade (F1ng-
F10g, F14ng-F2g, F5ng-F13g, F12ng-F6g and 
F16ng-F7g). The contingency tables for fa-
çades without and with greening can be 
found in Table II (for all 20 façades) and Table 
III (for pairs of façades only). The tables show 
that in both cases relatively more respon-
dents had a positive reaction to the greened 
façades.
In both cases, the correlation test of the nom-
inal variables (test χ2) shows a statistically 
significant correlation between a greened fa-
çade and an overwhelming number of posi-
tive reactions (in the case of all 20 façades: 
(H = 314.24; χ2 = 73.68, α = 10-16); in the case 
of pairs of façades: (H = 110.88; χ2 = 73.68, α 
= 10-16). From this we conclude that the 
greening of the façade generally triggers pos-
itive reactions.
We thus found that façades with additional 
greenery (façade pairs F1ng-F10g, F14ng-F2g, 
F5ng-F13g, F12ng-F6g and F16ng-F7g; see Ta-
ble IV) elicit predominantly positive reactions. 
For the façade pairs, the predominant reac-
tions, their changes when the same façade is 
greened, and the predominant reasons for the 
reactions were analysed below. Thus, façades 
without greening were described as boring 
(x4) and as unpleasant, incomprehensible, 
disturbing (x2). The reasons for these reac-

tions ranged from compositional quality (y2), 
to unpleasant/pleasant space (y6), to surface 
characteristic (y1). After the façades were 
greened, the responses changed to predomi-
nantly acceptable, unobtrusive (x10) and 
soothing, pleasant (x5). The most frequently 
cited reason for this change in reactions was 
dynamism (y5), other reasons were surface 
characteristic (y1) and other (can't define) 
(y7). Chart II shows the change in reactions 
when the façade is greened. Positive reac-
tions increase differently with greening for 
the different façades, but always by more 
than 1/3. Positive feelings increase the most 
with greening for the pair F14ng-F2g by 
58.2%, for the pair F1ng-F10g by 45%, for the 
pair F5ng-F13g by 38.8%, for the pair F16ng-
F7g by 34.6% and for the façade pair F12ng-
F6g the least with 33.7%.
For the paired façades, we also checked 
whether greened façades, by eliciting more 
positive reactions, unite them; we also 
checked what happens to the reasons for 
greened façades. The dispersion of reactions 
and reasons was analysed using a relative 
measure of dispersion, namely the coeffi-
cient of variation. Chart III shows greater uni-
formity of reactions for greened façades (CV 
= 0.455) than for non-greened façades (CV = 
0.625); the degree of confidence is very high 
(F = 1.373; α = 0.0005). For greened façades, 
the uniformity of reasons is also slightly high-
er, but the difference is not statistically sig-
nificant in this case (F = 1.041; α = 0.67).

diScuSSion

The results show that 60% of all respondents 
expressed negative reactions when viewing 
the nearby façades, while the share of positive 

Table IV Non-greened/greened façades in pairs, the most frequent respondents’ reactions and reasons

F1ng-F10g F1ng F10g

reaction x4 - boring x10 - acceptable, unobtrusive

reason y2 - composition quality y1 - surface characteristic

F5ng-F13g F5ng F13g

reaction x4 - boring x10 - acceptable, unobtrusive

reason y1 - surface characteristic y5 - dynamic

F12ng-F6g F12ng F6g

reaction x4 - boring x5 - soothing, pleasant

reason y2 - composition quality y7 - other (can’t define)

F14ng-F2g F14ng F2g

reaction x2 - unpleasant, incomprehen-
sible, disturbing

x10 - acceptable, unobtrusive

reason y6 - unpleasant/pleasant space y5 - dynamic

F16ng-F7g F16ng F7g

reaction x2 - unpleasant, incomprehen-
sible, disturbing

x5 - soothing, pleasant

reason y6 - unpleasant/pleasant space y5 - dynamic

Table II Contingency table between façades  
and reactions

non-greened greened

negative reaction (x1-x4) 1001 173

positive reaction (x5-x10) 315 379

neutral reaction (x11) 56 36

Table III contingency table between non-greened/
greened façades in pairs and reactions

non-greened greened

negative reaction (x1-x4) 359 140

positive reaction (x5-x10) 103 319

neutral reaction (x11) 28 31
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reactions was around one third of all respons-
es, and very few were neutral reactions.

Further analyses showed that the reactions 
were not random. With that we confirmed the 
hypothesis that respondents’ reactions to 
window views vary despite the fact that the 
window views do not contain three visible 
layers and distant view and therefore lack es-
sential components of view quality (Bell and 
Burt, 1995; SIST EN 17037). Previous studies 
indicated that urban views can be interesting 
if they are mysterious and encourage investi-
gation (Batool et al., 2021b). The observer’s 
attachment to a certain type of location can 
also have an impact on the response - peo-
ple from rural areas, e.g., value the natural 
environment, and urban dwellers are fasci-
nated by both natural (Herzog and Shier, 
2000) and urban environments (Wilkie and 
Stavridou, 2013). Some studies also suggest 
that city dwellers can find restorative views in 
an architecturally stunning neighbourhood or 
feel anxious in a lonely forest (Twedt et al., 
2019) and those views of museums, monas-
teries, city images at night can have a similar 
effect as natural restorative views (Kaplan et 
al., 1993). In further studies, it would be valu-
able to identify correlations between the lo-
cation of residence and personal preferences 
with targeted research on the criteria for spe-
cific responses.

This research has indicated that there are 
also other parameters that affect the reac-
tions to window views of nearby façades. A 
very important research question was wheth-
er the added greenery on the nearby façade 
changes the reactions of the respondents. 
We added different types of greenery to five 
selected façades and randomly included 
them in the questionnaire:

 − Unsupported climbers who ascent the en-
tire façade surface (grip independently) 
(F1ng-F10g);

 − Linear planting with flower containers on 
balconies - upright or hanging perennials or 
seasonal plants that create dynamics on the 
façade (F5ng-F13g and F12ng-F6g);

 − Climbers on balconies that need support 
such as balcony railings (façades F14ng-F2g 
and F16ng-F7g).

Selected five pairs of façades were presented 
in the questionnaire in the variant with and 
without greenery (Table IV). We deliberately 
used two examples of façades with covering 
and linear planting to check the consistency 
of responses.

The correlation test of nominal variables 
showed a statistically significant correlation 
between the greened façade and the pre-
dominantly positive reaction. Based on the 
results, we can see that the change is quite 
pronounced and that the added greenery in 
the window views in all cases of the analysed 
pairs of façades - triggers a significantly 
more positive reaction (Chart II):

Façade pair F1ng-F10g: For F1ng with an even 
flat surface, uniformly arranged windows of 
equal dimensions and monotonous geome-
try, received 90.9% of negative reactions, 
most often x4 - boring; as the reason respon-
dents most commonly named y2 - composi-
tion quality. F10g has an added climber that 
completely covers the façade surface, the fa-
çade has become x10 - acceptable, unobtru-
sive, and the most common reason is y1 - 
surface characteristic.

Façade pairs F5ng-F13g and F12ng-F6g: F5ng 
and F12ng have slightly fewer negative reac-
tions than F1ng (69 and 70%), are geometri-
cally varied (protruding façade planes) with 
colour accents, however, respondents mostly 
defined them as x4 - boring. With the addi-
tion of flower containers (F13g and F6g) they 
become more acceptable, most commonly 
x10 - acceptable, unobtrusive, then x5 - 

Chart II Change in reaction when the façade  
is greened

Chart III Variability of respondents’ reactions  
and reasons to the non-greening/greening façades 
in pairs
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soothing, pleasant. In F13g, the size of added 
greenery is larger and according to the re-
spondents the facade has become y5 - dy-
namic, while in F6g the greenery is not very 
pronounced and respondents did not find or 
could not decide the reasons for their reac-
tions and most commonly chose y7 - can't 
define.

Façade pairs F14ng-F2g and F16ng-F7g: F14ng 
and F16ng (71 and 61% of negative reactions) 
form a distinctive construction ornamenta-
tion with additional balcony elements, creat-
ing an intricate, hardly legible composition. 
Among the negative reactions, the most com-
mon was x2 - unpleasant, incomprehensible, 
disturbing. Respondents most commonly 
chose y6 - unpleasant space as the reason 
for such a response. Previous research sug-
gests that due to the proximity of the façade, 
the tectonic design of the building is not visi-
ble. In such cases the details (Herzog and 
Shier, 2000), as well as the lack of mainte-
nance, sometimes become disturbing (Joed-
icke et al., 1975). In the case of the views con-
sidered, the reason can also be neglected, 
dirty or unmaintained surfaces. The greening 
of balcony railings with climbers covers dis-
pleasing elements on façades (F2g and F7g), 
unifies the appearance and reduces the com-
plexity of the façade composition. A uniform 
green surface changes the reaction from y6 
- unpleasant space on both façades to y5 - 
dynamic.

These results confirmed the initial expecta-
tion that the greenery on the façade triggers 
mostly positive reactions. Similar result can 
be observed in reactions on all façades (Ta-
ble I) and also in the comparison of the paired 
façades (Table IV). This is consistent with the 
findings of previous studies that the satisfac-
tion of residents with window views is signifi-
cantly improved in the presence of natural 
elements (Kaplan, 2001; Kaplan, 1993; Gil-
christ et al., 2015; Li and Sullivan 2016, Chang 
et al., 2020, Soga et al., 2021). We see that 
the greenery on the façade changes the char-
acter of the façade and thus triggers a change 
in the perception of the façade. We found 
that in the façades with added greenery, re-
spondents’ reactions were much more uni-
form than in the non-green façades. With this 
we confirmed the initial assumption that 
green façades, by triggering more pleasant 
sensations, unify reactions of respondents. 
We could not prove that they also unify the 
reasons for these reactions.

Respondents give very different reasons for 
their reactions. Among the reasons for the re-
actions to greened window views, respon-
dents often chose the importance of dynam-
ics in the view (variability, seasonal dynamics, 
movements), which stimulates interest in the 
window view of the nearby façade. According 
to previous research, greenery in the view 
with its dynamism contains the potential of 
“fascination” or “being away” (Kaplan and 
Kaplan, 1989), which also suggests the possi-
bility of restorativeness in the view (Li and 
Sullivan, 2016) and thus potential stress relief 
(Tyrväinen et al., 2014). Some examples of 
studied window views where the most com-
mon listed cause was surface characteristics 
(greened façade surface) can be also placed 
in this category (for example, the interesting 
properties of the surface, which moves in the 
wind and changes seasonally). These results 
are consistent with the findings of previous 
studies, which suggest that the more vegeta-
tion obscures the view of the urban environ-
ment, the greater the acceptability of the view 
of the nearby urban environment (Ojala et al., 
2019; Kent and Sciavon, 2020).

The acceptability of the views is also influ-
enced by the age and maintenance of the 
buildings. People generally prefer newer 
buildings to older ones; however, this is also 
related to their maintenance. When older 
buildings are well maintained, people prefer 
them to newer ones, as they excel newer 
ones in complexity, readability, mystery, and 
coherence (Herzog and Shier, 2000). Green-
ery simply covers up the consequences of 
poor maintenance, which can be otherwise 
disturbing.

Furthermore, the survey results have shown 
important impact of compositional quality on 
reactions. In urban motives, the aesthetic 
component also influences the reaction to 
the window view (Szybinska Matusiak and 
Klöckner, 2016). Given that the view of the 
nearby façade is studied, which excludes the 
sense of the architectural context of the en-
tire building in an urban environment, archi-
tectural elements with a constructional and 
decorative function are crucial for providing 
visual comfort. As mentioned above, due to 
their proximity, the range of these elements 
excludes readability of tectonics (Joedicke et 
al., 1975), is limited to the colour and texture 
of façade surfaces, grids and sizes of glazed 
surfaces, exposed / protruding balcony struc-

tures and deepened niches and terraces, and 
unique functional elements such as fences, 
shading devices, curtains, etc. When the list-
ed architectural elements on the façades are 
not balanced and harmonious, the artistic 
composition of the façade is hardly compre-
hensible and legible, and this is reflected in 
the reactions to window views (Herzog and 
Shier, 2000; Van den Berg, 2016).

concluSion

In the case of urban environments, building 
density often limits the distant window view 
and allow only the observation of the middle 
visible layer. In such a context of urban 
space, the reaction to window view largely 
depends on visual aesthetics (Szybinska Ma-
tusiak and Klöckner, 2016), including high 
compositional quality, part of which is the 
introduction of greenery. Greenery on the fa-
çades changes the aesthetics of the façade 
and thus triggers a change in the perception 
of the façade. The results of the study show 
that it elicits mainly positive reactions. 
Among the reasons for responses to greened 
window views, respondents also highlighted 
the importance of dynamics in the view.

According to the findings, the following mea-
sures are suitable to improve the quality of 
the window view of the nearby façade:

 − Covering the uniform façade with climbers 
creates more acceptable surface characteris-
tics.

 − Greenery in balcony planters makes the 
view more acceptable and pleasant, but the 
green area must be large enough.

 − Partial greening of surfaces, e.g., climbers 
on balcony railings, may cover excessive or 
poorly maintained elements, unify the com-
plex construction ornamentation and create 
a more harmonious and dynamic façade.

The greenery on the façade therefore has a 
significant effect on the higher acceptability 
of the window view of the nearby façades in a 
densely built environment. It also makes a 
significant contribution to improving the mi-
croclimate, as it reduces overheating of fa-
çade surfaces and consequently mitigates 
urban heat island (UHI), offers sun protection 
on balconies and terraces, balances air hu-
midity, absorbs dust and reduces noise lev-
els (Bustami et al., 2018).
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Fig. 1 Some illustrations demonstrating the different open spaces of the neighborhood
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inTroducTion

 The housing sector in Algeria, as a develop-
ing country, has been facing a serious crisis 
(Madani, 2012; Merzag, 2015). The fast growth 
of the Algerian population in the past years 
has resulted in rapid urbanization, whereby 
almost all Algerian cities have been going 
through an increased mass housing pro-
duction (Mebirouk, Zeghiche & Boukhemis, 
2005; Hima, Tacherift & Abdellaoui, 2018; 
Zerouati & Bellal, 2020). By putting an em-
phasis on a quantitative dimension, the state 
has made dwellings a priority without consid-
ering the importance of outdoor open spaces 
(Madani & Tacherifte, 2010).
However, outdoor open spaces are recog-
nized as highly important to children’s devel-
opment (Jansson, 2010; Carson & Predy, 
2019), they are especially associated with 
children in terms of outdoor play as a funda-
mental part of their daily life (Bao et al., 
2021). According to Bagattini (2019), children 
are the most vulnerable social group, they 
are also the most present category in public 
open spaces within the residential neighbor-
hoods. The Algerian residential neighbor-
hoods are composed of various units of build-
ings in different shapes and arrangements, 
generating several voids and different spatial 
configuration types.

The topic discussing the impact of spatial 
characteristics of outdoor space in residen-
tial quarters on children in the Algerian con-
text is still unexplored. In response to this 

research gap, the purpose of this work is  
to investigate the actual use of outdoor spac-
es, by analyzing  the spatial con figuration and 
demonstrating children’s recreational prefer-
ences and behavior patterns in residential 
neighborhoods. The research centres on how 
satial configuration affects the ways in which 
spaces are occupied by children. In other 
words, how does spatial configuration shape 
children’s outdoor interactions?

The hypothesis of this work indicates that 
spatial configuration and the location of 
buildings, in particular, the way in which the 
site is embedded, are important variables in 
children’s outdoor activity. Based on this hy-
pothesis, both quantitative and qualitative 
methods are used together via Space Syntax 
and Snapshot Observations. Therefore, by un-
covering the impact of spatial configuration, 
the research offers an approach to designers 
for rethinking and considering new insights 
into managing and designing current and fu-
ture spaces in the light of children’s prefer-
ences and behavior patterns.

relaTed STudieS

In the last few years, the number of studies 
exploring the impact of environmental fac-
tors on children’s physical activity has grown 
rapidly. In a recent study, Bao et al. (2021) 
investigated the physical activities of chil-
dren in neighborhood space, more specifi-
cally, they were interested in the influence of 
the urban neighbourhood space on the dura-
tion of physical activity. In a similar context, 
Sallis, Prochaska & Taylor (2000), Popkin, 
Duffey & Gordon-Larsen (2005), Davison & 
Lawson (2006), highlighted factors such as 
accessibility, safety and area deprivation to 
be important influence factors for play activi-
ty. As the most essential space that has also 
become the most critical factor affecting chil-
dren’s physical activity, other researchers 
also agree that the outdoor activity of chil-
dren is influenced by environmental factors 
(Chawla, 2001; Romeo, 2004; De Vries et al., 
2007; Aarts et al., 2010; Henderson et al., 
2015).

Spatial configuration as an important envi-
ronmental factor also has an impact on the 
quality of life and space use. Whyte (1980) 
and Gehl (1987) have considered the physical 
features of public spaces and their impact on 
residents’ behavior and their main findings 
indicated that the use of places was correlat-
ed with space characteristics, mainly visibili-
ty created by the buildings arrangement as 
an important factor in space frequency. By 
using the space syntax approach, many other 
recent research studies (Campos, 1997; Fer-
guson, 2007; Bada, 2012; Can & Heath, 2015; 
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Bendjedidi, Bada, & Meziani, 2018; Zerouati 
& Bellal, 2020;) have also confirmed the im-
pact of spatial characteristics on the use pat-
terns of public spaces and neighborhood 
spaces. However, these studies have not ad-
dress  spatial configuration impact on chil-
dren in particular.

The use of space syntax in the context of chil-
dren is relatively unexplored. Only a few re-
search studies have used the space syntax 
method in investigating children. Özgece et 
al. (2015) investigated the perceptions and 
children’s experiences with regard to out-
door spaces in order to discover children’s 
landmark recognition and preferences of out-
door spaces. Their main results confirm the 
impact of city proprieties on the spatial per-
ceptions of children. Meinert et al. (2019) 
 investigated the relationship between chil-
dren’s use of urban spaces and the quality 
level of living environments (in two different 
neighborhoods in Bergen, Norway) using 
segment analysis and the urban microscale 
tool. The findings indicate the importance of 
children’s use of urban spaces as the main 
factor in choosing living environments. Loit 
(2021) too has explored children’s access to 
playgrounds in Stockholm using space syn-
tax, and his findings reveal the existing con-
flicts between creating a safe play environ-
ment and the ambition of designing accessi-
ble areas.

MaTerial and MeThod

• Study area - Oum El Bouaghi is a small-
sized city, its total population is around 80 
thousand inhabitants. Located in the eastern 
part of Algeria (Fig. 2), Oum El Bouaghi, as 
almost all Algerian cities, has its own mass 
housing neighborhood extension area situ-
ated in the south western part of the city. The 
neighborhood in question includes about 
2100 inhabitants belonging to an intermedi-
ate occupations category (clerical, sales, ser-
vice) with a total number of children of 1260. 
(This study is interested in the age range of 
school children 6-14 years old). The neigh-
borhood space is composed of 420 housing 
units and some public and administrative 
buildings (high school, bank, clinic, group of 
individual houses, courthouse, office and 
gym). It also contains a considerable surface 
of open spaces exposed as leftover plots, 
with poor physical conditions and a lack of 
furniture (Fig. 1).

• Materials and design - The analytical ap-
proach used in this study case is based on 
the combination of two methods according to 
the objectives to be achieved. The first one is 
space syntax, using Visibility Graph Analysis 
VGA and Agent-Based Modelling while the 
second is observation, using static snap-

Fig. 3 Spatial composition of the neighborhood

Fig. 2 Location of the study areashots. As a third step, an overlapping of the 
two mentioned methods is used in order to 
verify the hypothesis that refers to the rela-
tionship between the children’s use of open 
space in mass housing, and the characteris-
tics produced by spatial configuration.
Space syntax was used in the analysis of the 
physical residential environment. It provides 
an effective quantitative indicator of spatial 
configuration in order to understand chil-
dren’s space use and behaviors. Among the 
space syntax analysis methods, the visibility 
graph analysis is used for analyzing open 
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Fig. 4 (a) Visual Global Integration map (VGA);  
(b) Visual Connectivity map (VGA)

spaces. Connectivity, integration, and intelli-
gibility were measured for the data analysis.

The visibility graph analysis (VGA) is a meth-
od for analyzing the inter-visibility connec-
tions of urban space, it is used to evaluate 
the design of outdoor areas, parks and gar-
dens (Van Nes & Yamu, 2021). This approach 
promotes a quantitative analysis of visual 
properties in the built environment (Ostwald, 
2011). In terms of visual analysis, VGA is used 
to study the visibility in the neighborhood’s 
open spaces in order to understand the rela-
tionship between visibility and children’s use 
of space. Two syntactic measures will be ob-
tained; the integration which identifies the 
most visible and accessible spaces besides 
the local measure of connectivity which indi-
cates visual connections between different 

spaces of the neighborhood using the “Dep-
thmapX” software. The visibility analysis ra-
dius used is (n) in the global analysis and (3) 
in the local one.

Agent-based modeling is a relatively new 
technique for modeling accessibility and in-
teractions between people and spaces based 
on visual fields and syntactic steps. Using 
“DepthmapX” software, the agent-based mo-
deling is applied to the neighborhood for the 
purpose of understanding the relationship 
between spatial configuration and children’s 
movement patterns. With a sight field angle 
of seven degrees (7°) and a number of five (5) 
syntactic steps, a certain number of agents is 
equally distributed in the investigated space 
for a certain time frame, aggregating their 
movement in order to comprehend the ways 
children orient themselves and navigate out-
door spaces departing from different loca-
tions in the neighborhood.

Static Snapshots represent an effective ob-
servation technique for the registration of 
various people’s stationary activities, moving 
activities, and social interactions in public 
spaces, by recording the use patterns from 
specific moments (Van Nes & Yamu, 2021), in 
order to consider in detail, the open spaces 
of the neighborhood such as a plaza, play-
grounds, green spaces and also the leftover 
plots. The method is used for recording both 
stationary and moving activities to make a 
direct comparison and demonstrate the ex-
isting relationships between different types 
of space. For each part of the neighborhood, 
15 to 20 min of observations and activity re-
cords were executed. This technique provides 
an understanding of how children use and 
interact within a particular space according 
to its characteristics. The method supplies an 

Fig. 5 Intelligibility of the neighborhood

(a) (b)
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effective tool for understanding the spatial 
configuration impact of a neighborhood on 
children and evaluating the results of design 
decisions.

findingS

• Spatial Configuration Analysis - Visibility 
Graph Analysis results (Fig. 4) illustrate both 
global integration (a) and connectivity (b) 
measures of the neighborhood under investi-
gation. Values range according to different 
colors, from red for the highest values to dark 
blue for the lowest ones (or shades of grey). 
The global integration values ranged from  
a maximum of 13.6695 to a minimum of 
4.16427 and an average of 7.99001, while the 
connectivity values ranged from a maximum 
of 8316 to a minimum of 53, and an average 
of 2950.97.

Results show a high similarity in the distribu-
tion of values between integration and con-
nectivity. Compared to different space con-
figuration types the most integrated and con-
nected areas of the neighborhood are located 
in the spaces representing an open configu-
ration. These spaces are more accessible and 
well-connected compared to other spaces. 
On the other hand, moderate integration and 
connectivity values are located in semi-open 
spaces while the lowest integration and con-
nectivity values are located in semi-closed 
spaces.
Intelligibility is the most commonly used cor-
relation in space syntax, it is calculated as 
the correlation between visible global inte-
gration and visible connectivity. This syntac-
tic measure is based on the correlation coef-
ficient (R2) where the closer the correlation 
coefficient is to one (1), the more orientable 
and thus intelligible the built environment 
under scrutiny is. In our findings, the coeffi-
cient (R2) was moderate (R2 = 0.55/ 0.5 < R2 < 
0.7; Fig. 5), meaning that the area is vital, 
relatively easy to orientate in and navigate 
through and the spatial hierarchy of space is 
clear. This stands for how easy it is for chil-
dren in a local position to infer the structure 
of the whole neighborhood setting from one 
situated point of observation.

The agent-based modeling of children’s be-
havior in space (Fig. 6) demonstrates the 
ways agents as children tend to orient them-
selves in the built environment. Agents are 
released from all locations in the simulation, 
however, they gather mainly in the extremes 
of the neighborhood. Also, the highest levels 
of agents’ clustering are registered in spaces 
with open configurations while the agents’ 
clustering tends to progressively decrease in 
the closed ones. The clustering degree of 
agents follows a stepwise spatial hierarchy 
correlated to the syntactic characteristics (in-

tegration and connectivity) of space, along 
with its spatial configuration types.

• Effect of space configuration on children’s 
use and interaction - The next step was to 
analyze the correlation between children's 
use patterns and the frequency of interaction 
on the one hand and the space configuration 
of the neighborhood on the other, in order to 
identify the related factors. The results from 
the static snapshots technique (Fig. 7) show 
an unequal distribution and imbalance of the 
frequency of children within the different 
open spaces of the neighborhood. Some 
spaces tend to be more used compared to 

Fig. 6 Agent-based model

Fig. 7 Static snapshots data for the neighborhood
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Fig. 8 Correlation of Static Snapshots with (a) Visual 
Global Integration (VGA) and (b) Agent-Based Model

others. The highest presence of children was 
concentrated in spaces with open configura-
tions while it tends to decrease progressively 
in the closed ones.

The spatial-configuration data analyzed in 
the previous section were used to represent 
the correlation between the spatial configu-
ration of the residential area and children’s 
use and interaction within outdoor spaces. 
All the registrations from the Static Snapshot 
technique are overlapped and compared with 
results from the Visibility Graph Analysis and 
the Agent-Based Modelling (Fig. 8). Accord-
ingly, the highest concentration of children 
exists in the most integrated and connected 
areas. On the other hand, in the highly segre-
gated and unconnected areas of the whole, 
mainly spaces with semi-closed configura-
tions, children’s concentration tends to be 
low and the spaces are mostly abandoned. 
Similar to the agents, children gather mainly 
in the spaces with open configurations and 
avoid closed ones. Thus, the children’s 
 clustering tends to decrease progressively 
from open configurational spaces to the 
closed ones.

diScuSSion

The purpose of this paper was to investigate 
the relationship between the spatial configu-
ration of residential quarters and children’s 
outdoor activity in order to assess planning 
decisions. The correlation between the spa-
tial configuration of residential neighbor-
hoods and the frequency of use of outdoor 
spaces by children was analyzed. As was 
shown, space syntax seeks to objectively un-
derstand the ways in which the urban form 
influences the collective use of spaces. 

Therefore, the main finding of this study indi-
cates that children living in the residential 
quarters and mass housing neighborhoods 
are directly affected by the spatial configura-
tion that emerged from buildings arrange-
ments.

On the one hand, the application of visibility 
analysis and agent-based model in our previ-
ous findings shows that syntactical measures 
vary considerably within the same neighbor-
hood depending on the type of building ar-
rangement. Spaces with open configuration 
are well-connected and integrated, they have 
adequate accessibility and openness, oppo-
sitely to spaces with closed configurations 
which possess low-connectivity and low inte-
gration, they have poor accessibility and 
openness. In association with the intelligibil-
ity analysis, areas with high integration pres-
ent high intelligibility values and thus a bet-
ter interaction with space. This was also 
 confirmed by Kim (1999) in his research dis-
cussing space intelligibility and space usage.

On the other hand, the application of snap-
shots demonstrates that children are aware 
of their surrounding environment and can 
identify the places where they prefer to 
spend their time. They occupy the most inte-
grated and inter-connected space with open 
configuration, seeking more opportunities 
for free play, or due to some preferences for 
particular play or games, group activities and 
social interactions that open spaces can pro-
vide. This is contrary to the least integrated 
and inter-connected spaces with semi-open 
and semi-closed configurations, which re-
main almost abandoned. According to chil-
dren’s perception, these kinds of spaces pro-
vide physical restrictions and make them 
leave their close environment avoiding vari-

(a) (b)
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ous obstacles. This is confirmed by the re-
search discussed by Özgece (2015).
The results indicate a strong correlation be-
tween “space visibility”, “space accessibili-
ty” and “space use”. Outdoor spaces with a 
well-connected and integrated value are 
those which are highly used by children for 
their daily play activity. Young children felt 
freer to move, play and interact in spaces 
demonstrating accessibility and openness. 
Thus, this type of open spatial configuration 
supposedly encourages children to use the 
space more fully, and allows them to explore 
the physical environment freely. A similar re-
sult was obtained in the works of Ferguson 
(2007) and Bada (2012), where a common 
feature of those studies is that places with 
high accessibility in their spatial configura-
tion are potential spaces, in which interaction 
between people occurs frequently. However, 
their research is mainly concerned with adult 
 users.

concluSion

The urban neighborhood space has an impor-
tant impact on residents’ activity and interac-
tion, including children. This study was carried 
out with the main objective of revealing the 
existing relationship between spatial configu-
ration and the use of outdoor spaces by chil-
dren. Space syntax analysis through different 
syntactical measures has uncovered some 
hidden aspects of open spaces within housing 
neighborhoods. Therefore, the extent and 
character of children’s outdoor activities are 
greatly influenced by physical characteristics 
of the neighborhood environment in residen-
tial areas. As a result, the building arrange-
ments and site organization in mass housing 
affect outdoor activities of children through 
the degree of space enclosure interpreted by 
visibility and accessibility.

From a spatial point of view, the built envi-
ronment is defined as an area for interaction. 
It can provide opportunities or form obsta-
cles for physical and social use. Findings 
stand to confirm our hypothesis that the 
space use patterns and children’s frequency 
are strongly correlated with the spatial con-
figuration of residential buildings. Overall, 
the spatial configuration itself is the primary 
piece that influences the physical and social 
well-being in housing neighborhoods. Ulti-
mately, this work provides an aid for urban 
planners and designers in exploring the spa-
tial configuration of buildings in line with 
children’s use preferences, offering an ap-
proach for rethinking outdoor space design 
adapted to children.

[Translated by: Ouafa Chibane]
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inTroducTion:  
acculTuraTion of conSTrucTion 
Knowledge BeTween aSia  
and The ByZanTine eMpire

 The first official contacts of Turks with the 
Islamic World happened in 11th century with 
Seljuks, who soon became the first Turkish 
dynasty to rule the Muslim world. In terms  
of construction culture, Turks were advanced 
in adobe and brick masonry but they also 
knew wooden construction techniques. As a 
culture with its origins in Asia, Turks intro-
duced new construction techniques and in 
return they transferred new types of build-
ings from Islam.

Meanwhile, they also encountered Byzantine 
culture at the border of Anatolia where stone 
masonry construction techniques were ad-
vanced. When Seljuks began to rule in Anato-
lia, they established a cosmopolitan mosaic 
of diverse cultures in which Romans, Greeks, 
Armenians, Turks, Persians and others could 
cooperate. Under these circumstances, archi-
tecture and construction techniques were 
cultivated rapidly. During this period, Seljuk 
architecture, which had been based on brick 
or timber, created a new fusion of stone ma-
sonry and wooden carcass by uniting the 
newly transferred knowledge of Byzantine 
techniques (Altun, 1988).

This engendered a construction vocabulary 
that was acculturated between East and 
West. Uçar and Örmecioğlu (2021: 220) state: 
“As a nation that encountered various civili-
zations, Turks learned many techniques and 
concepts from them and adopted these as 

practices, customs, and also their semantic 
network. Architecture is a part of this seman-
tic network in which the transfer of knowl-
edge and technology is embedded in building 
forms, construction techniques, and/or space 
culture.”
This acculturation of construction knowledge 
in Seljuk architecture is best observed in hy-
postyle mosques with timber pillars and ma-
sonry peripheral walls. Wooden hypostyle 
mosques generally have rectangular plans 
and the roof is supported by timber pillars, 
placed in between the naves in the main 
prayer hall (Harim). There is also padding on 
the pillars, carrying the timber girders placed 
perpendicular to the mihrab wall. The girders 
support the timber beams, placed parallel to 
the mihrab wall. Cross-bracings are placed in 
between beams for lateral stability (Ministry 
of Culture, 2005; Katipoğlu, 2013: 75; Katipo-
ğlu Özmen, 2018: 118).

Bayhan (2009: 55) says that the very first ex-
amples of timber-pillared mosques were in the 
Arabian Peninsula, Iran and Central Asia. The 
type transferred to Anatolia thanks to migrat-
ing Turkish groups in the last quarter of the 
12th century. As a matter of fact, hypostyle was 
a structural system which was used for long 
span halls in Asia and the Middle East. 

One of the very first examples of hypostyle 
halls in Iran are seen in Hasanlu IVb (1050-800 
BC; Dyson and Muscarella, 1989: 2; Musca-
rella, 1966: 121). Additionally, the  Ak-Beshim 
Buddhist temple in Kyrgyzstan is another ex-
ample based on pre-Islamic constructional tra-
ditions. Also, some halls in the Pencikent and 
Aktepe settlements, which were constructed 
in the pre-Islamic period, are instances of this 
construction technique (Er Akan et al., 2021: 2; 
Ya Staviskij, 1974; Nusov, 1971).

The aim of this study is to express the accul-
turation of Seljuk architecture and construc-
tion techniques between Asia and Byzan- 
tium by outlining the development of peri-
pheral walls in Seljuk wooden hypostyle 
mosques built in 13th and 14th centuries. With 
this aim two Seljuk mosques (Hanönü Yukarı 
Küreçayı Mosque and Ahi Elvan Mosque) 
have been selected for a comparison of their 
structural behaviour. Hanönü Yukarı Küreçayı 
Mosque has a wooden peripheral wall and 
wooden skeleton system while Ahi Elvan 
Mosque has masonry peripheral wall and 
wooden pillars.

Therefore, the paper’s scope covers the 
adoption of timber and masonry hybrid con-
struction techniques in Seljukid mosque ar-
chitecture. In other words, the paper is about 
the specific effect of the masonry peripheral 
walls on the structural behaviour of timber 
pillared mosques.
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TranSforMaTion of peripheral wallS 
in SeljuK wooden hypoSTyle MoSqueS

O’Kane (1994: 122) states that “The natural 
resources available for building vary consid-
erably across the region. [In Iran] wooden con-
struction is found in limited areas, principally 
on the Caspian littoral, and in some mountain 
villages.” In Turkey too wooden construction 
is found mostly on the Black Sea littoral, an 
area surrounded by forests. Wood is a sus-
tainable material that is environmentally 
friendly and renewable, and also has good 
strength compared to its density. Moreover, it 
is compatible with other building materials 
and can be very long-lasting when used prop-
erly (Bozkurt, 2011: 115). With these features, 
it was used as a basic building material in tra-
ditional Turkish architecture. In the eastern 
Black Sea region, especially around Samsun, 
Ordu and Kastamonu, many wooden mosques 
are found (Karpuz, 1992a: 20; Karpuz, 1992b; 
Şahin, 2010: 31; Sümerkan and Okman, 1999). 
All these wooden mosques in the Black Sea 
region of Anatolia are from 12th and 13th centu-
ries (Fig. 1).

As we move from the Black Sea region to Cen-
tral Anatolia, stone begins to take place along-
side the wooden architecture. The transforma-
tion of peripheral walls in Seljuk wooden 
mosques starts as a result of the interaction 
with Byzantine architecture. The wooden skel-
eton system of Seljuk architecture combined 
with stone masonry construction system of 
Byzantine architecture in the 13th and 14th cen-
tury mosques that are called “hypostyle 
wooden mosques”. The first examples of 
these hypostyle wooden mosques with stone 
masonry peripheral walls and  timber pillars 
are from 13th century: Afyon Ulu Mosque (Bay-
han, 2009: 55), Eğridir Hızırbey Mosque, 
Candaroğlu Mahmutbey Mosque (Fig. 2), and 
Ankara Ahi Elvan Mosque (Öney, 1971).

Most of these remarkable mosques, which 
date back to 13th and 14th centuries, have sur-
vived various natural disasters such as 
floods, landslides, fires etc. without signifi-
cant damage. However, Anatolia is on one of 
the most active seismic belts on earth. 

As a result, many similar monuments have 
been destroyed due to earthquakes or result-
ing fires. Preservation and strengthening of 
such valuable historical monuments are high 
on the agenda of the architectural and engi-
neering community. In parallel with the de-
velopment of structural analysis software, it 
became possible to easily and accurately 
conduct the finite element analysis of histori-
cal monuments with very complex geome-
tries in short periods of time (Er Akan, 2004: 
60; Er Akan, 2008: 92; Er Akan, 2021: 2; Öz-
men et al., 2011: 452; Ünay and Özmen, 2006: 
255; Özmen, 2021).

Fig. 2 Mahmutbey Mosque

Fig. 3 Outer, inner views and plan of Hanönü Mosque, 
1285

https://en.wikipedia.org/wiki/Central_Anatolia_Region
https://en.wikipedia.org/wiki/Central_Anatolia_Region
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archiTecTural and STrucTural 
characTeriSTicS of hanönü MoSque 
and ahi elvan MoSque

The first case is Hanönü Mosque (Fig. 3) 
which is a totally wooden Seljuk mosque lo-
cated in Kastamonu, and built in 1285. The 
mosque was restored by the Regional Direc-
torate of Foundations and reopened for wor-
ship in 2012 (Tunçay, 2018). The peripheral 
walls, which form the main prayer hall of the 
building, were formed by placing wooden 
planks, 7 cm thick, on top of each other along 
the height of the main prayer hall, using the 
dovetail joint technique. The wooden planks 
are notched at the corner points of the sanc-
tuary, and they are physically interlocked 
with the wooden planks coming from the 
other direction. However, it has been ob-
served that nails and clamps are not used 
frequently enough to provide physical clamp-
ing between each plank forming the periph-
eral wall. 

The connection between the peripheral walls 
of the mosque and the ground is provided by 
the rubble stone walls. There are three wood-
en beams that carry the ceiling of the sanc-
tuary on each façade, in the corners and in 
the middle. In this way, the roof load is 
 transmitted to the wooden external walls, 
wooden beams and wooden columns and the 
rubble stones on the ground. There are four 
wooden pillars on the qibla (kıble) façade 
and wooden beams connecting them to each 
other and to the peripheral walls. The wood-
en structural system of the floor of the loge 
for women (kadınlar mahfili)1 was extended 
to the end level of the main prayer hall form-
ing the roof of the loge. The building was 
made with the wooden peripheral wall and 
wooden frame system consisting of wooden 
columns and beams on all façades (Çelik et 
al., 2021: 18).

There is a minaret on the south-west façade 
of the mosque, and a staircase providing ac-
cess to the women’s quarter on the north-
west façade. The minaret, located on the 

south-west façade of the last communion 
section, was formed by combining a circular 
wooden log with a diameter of 170 mm and 
wooden planks with a diameter of 120 cm and 
a wall 4 cm thick with 2 cm thick wooden 
steps. The structural system, which goes up 
to the balcony level by drawing a spiral 
around the main wooden column, expands in 
this section and reaches 160 cm in diameter, 
and thus rises and continues up to the lower 
level of the minaret cone.

The second case is Ahi Elvan Mosque (Fig. 4), 
which is a typical timber pillared Seljuk 
mosque located in the citadel of Ankara, and 
built by Ahi Elvan Mehmet Bey (1331-1389) in 
1382 (Öney, 1971: 23). The mosque has a hy-
postyle structural system, which consists of 
masonry external walls and timber pillars. It 
has an almost rectangular plan, covering 396 
square metres. The 1 m thick masonry walls 
are the main load-bearing element surround-
ing four sides and supported by 12 timber pil-
lars. Although the roof was first covered with 
traditional flat-roof made with mud, it was 
replaced with pitched timber roofing in later 
periods. As in many other timber mosques, it 
has a timber balcony, used by women (ka-
dınlar mahfili), and added later. The pillars 
supporting the balcony have special sections 
both on their upper and lower ends. The only 
opening in the north façade is the door of the 
women’s balcony. The supporting walls 
made up of brick and adobe have stone foun-
dations (Er Akan, 2010: 42). 

The minaret is on the northwest corner of  
the building. The twelve pillars are set in 
three rows perpendicular to the mihrab. The 
pillars sit on the base and their heads are 
connected to each other with massive wood-
en lintels (Öney, 1971: 24). The mosque has 
undergone three major restorations in 1413, 
1967 and 1985.

1 “Turkish mosques generally allocate some areas, 
termed loges (kadınlar mahfili), for women congregants; 
these spaces, however, are often appropriated on Fridays 
by the large numbers of men who attend services.” (Alya-
nak, 2019: 125).

Fig. 4 Outer, inner views and plan of Ahi Elvan 
Mosque, 1382
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STrucTural Behaviour  
of TiMBer walled and MaSonry  
STone walled MoSqueS

In recent years, developments in computer 
hardware and software technologies have 
dramatically augmented the capacity, speed 
and graphical quality of structural analysis 
programs, which in turn increased the de-
mand for the structural analysis of historical 
buildings with complex geometrical forms. 
However, structural analyses conducted 
without paying attention to appropriate ana-
lytical modelling procedures may result in 
serious mistakes in the assessment of the 
actual structural conditions of these build-
ings. This is why the analytical modelling 
phase is very critical in the finite element 
analysis of historical structures.

In order to investigate the structural behavior 
of the timber walled vs. masonry stone walled 
wooden mosques, structural analyses of Ahi 
Elvan Mosque and Hanönü Mosque were 
made. However, the structural analyses car-
ried out are not detailed structural analyses 
of these mosques, but only calculations car-
ried out to raise awareness about the impor-
tance of understanding structural behavior in 
terms of architecture. For this reason, it is dif-
ferent from the detailed engineering calcula-
tions which are made to examine the current 
state, structural capacity and earthquake be-
havior of similar structures. In order to ob-
serve and understand the different structural 
behavior of mosques, the basic structural 
behaviors of the mosques were observed un-
der the applied vertical and horizontal loads. 
Since the overall geometric dimensions of 
the mosques are not the same, it is not 
 correct to make a comparison with the calcu-
lated forces, stresses and displacements. 
However, the results obtained from both 
 examples give quite comprehensive and ex-
planatory information about the structural 
behavior of each separately.
There are some examples of structural analy-
sis for stone walled timber mosques in litera-
ture. One of these examples is the finite ele-
ment analysis of Ahi Elvan Mosque, which 
belongs to the previous studies of the author 
(Er Akan, 2010). The structural behavior of 
masonry stone walled timber mosques can 
be explained by individual structural behav-
ior of the masonry stonewall and the timber 
frame inside.
As shown in Fig. 5, the finite element model 
of Ahi Elvan Mosque is assembled according 
to following conditions.

 − 1 m thick peripheral stone walls are mod-
elled with general SHELL element.

 − Timber pillars, main beams and other com-
ponent of the roof structure is modelled with 
FRAME elements.

 − The analytical model is built with 1627 
nodes, 1030 shell elements and 1091 frames 
elements.

 − Moment releases and partial fixities are 
introduced at the connections of frame ele-
ments to define the timber connection details 
of pillar capitals and beams connections.

 − The linear elastic material characteristics 
of the masonry is defined by assuming that 
stone and mortar have a homogenous mate-
rial behavior.

Another finite element model is prepared  
for Hanönü Mosque, which has a very differ-
ent characteristic in terms of its structural 
behavior.

As shown in Fig. 6, the finite element model 
has the following data.

 − The finite element model is formed by as-
sembling timber pillars, timber beams and 
the 7 cm thick wooden planks constituting 
the walls and the roof plate.

 − The walls are modelled with frame ele-
ments, based on the principle that wooden 
planks of 7 cm thickness are connected to 
each other by T/C (tension-compression) fric-
tion isolator elements.

Fig. 5 Finite element model of Ahi Elvan Mosque

Fig. 6 Finite element model of Hanönü Mosque
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 − Square-sectioned 30´30 cm timber pillars 
and rectangular sectioned 25´40 cm timber 
beams are modelled by FRAME elements.

 − Since the beams, pillars and planks are 
connected to each other with the dovetail 
joint technique, rigid connections and ele-
ment end releases are introduced at particu-
lar nodes according to their assembly details.

 − The wooden planks forming the outer 
walls of the mosque with the dovetail joint 
technique are modelled by introducing T/C 
friction isolator elements. T/C friction isola-
tor elements provide shear resistance due to 
friction at contact surface of the planks in 
case of tension and compression forces and 
stresses between them.

Planks are connected to each other at every 1 
m by T/C friction isolator elements according 
to the following principles. Link elements 

have certain stiffness in compression, while 
zero stiffness in tension. Therefore, a gap 
arises between the planks due to tensile forc-
es and full contact and stress transmission 
occurs between the planks due to compres-
sive forces. In case of horizontal loads, by 
defining friction coefficients to LINK elements 
according to tensile and compressive forces, 
a shear resistance develops between the 
planks when compressive forces are trans-
mitting through the LINK elements, while no 
shear occurs due to tensile forces. This pro-
vides the most accurate way to observe the 
transmission of forces through structural ele-
ments and presents reasonable displace-
ments under vertical and horizontal loads.
Following loads cases are applied to observe 
the structural behavior of Ahi Elvan Mosque 
and Hanönü Mosque. As vertical loads, the 
self-weight of all structural members, weight 
of the roof and other auxiliary elements are 
considered. Since the total mass of the struc-
ture is not too large, instead of the response 
spectrum analysis, horizontal gravity loads 
equal to 40% of the total weight of the struc-
ture are applied in both horizontal axes per-
pendicular to each other. Material properties 
for the finite element analysis of Hanönü 
Mosques and Ahi Elvan Mosque are summa-
rized in Table I.
A precise description of the structural behav-
ior of a building is not possible with structur-
al analysis results alone. A structural analysis 
usually depends on how joint restraints, 
member dimensions and loads are defined 
and applied. Within this definition, the struc-
tural analyses for Ahi Elvan Mosque and 
Hanönü Mosque aim to evaluate the struc-
tural behavior of inner timber frames and 
planked timber walls in particular.
In the previous publication of the authors for 
Ahi Elvan Mosque, which essentially aims to 
investigate seismic behavior of the building, 
seismic forces induced by recommended 
earthquake spectrum for that region is consid-
ered along two perpendicular horizontal axes.
In this study, the structural analysis based on 
the 40% of the total weight of the building as 
horizontal loads with the simplified analytical 
model intending to inspect the structural be-
havior of the building achieved almost identi-
cal displacements along the x-axis and y-axis.
Base reactions are calculated as 18066 kN in 
the global z-axis (vertical direction, the total 
weight of the structure) and as 6800 kN along 
the x- and y- global axes (horizontal direction 
due to 40% of the total weight applied as 
horizontal loads) in the structural analysis of 
Ahi Elvan Mosque. Whereas, base reactions 
are calculated as 186 kN in the vertical direc-
tion as the total weight of it and 93 kN along 
the x- and y-axes as the horizontal base shear 

Table I Material properties for the finite element analysis of Hanönü Mosque  
and Ahi Elvan Mosque

Mosques Structural element type Modulus of elasticity (E) kN/m2 Unit weight
kN/m3

Mass
t/m3

H
an

ön
ü 

M
os

qu
e Wooden planks 9000000

(9000 MPa) 5 0,50

Timber pillars 9000000
(9000 MPa) 5 0,50

Timber beams 9000000
(9000 MPa) 5 0,50

Ah
i E

lv
an

 M
os

qu
e Stone masonry walls

(mortar included)
450000
(450 MPa) 24 2,45

Timber pillars 9000000
(9000 MPa) 5 0,50

Timber beams 9000000
(9000 MPa) 5 0,50

Fig. 7 Deformed shape of Ahi Elvan Mosque  
for the horizontal loads
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Fig. 8 Deformed shape of Hanönü Mosque  
for the horizontal loads

in the structural analysis of Hanönü Mosque. 
The comparison of these two buildings in 
terms of forces and stress gives irrelevant 
conclusions because of unequal size, dis-
similar materials and construction systems. 
Therefore, an evaluation of calculated dis-
placements provides reliable interpretation 
about their structural behavior.

As shown in Fig. 7, at the top of the masonry 
walls, maximum displacements are deter-
mined along the x-axis and y-axis as Δx = 27 
mm and Δy = 18 mm respectively. A realistic 
explanation of structural behavior of the 
building considering these displacements 
only is not possible without the consistency 
of the applied loads, actual material proper-
ties of the masonry walls and the construc-
tion technique of the wooden frame ele-
ments. However, displacements and forces 
smaller than expected indicate that the outer 
walls provide a significant fortification to the 
inner timber frames, especially against later-
al loads.

As shown in Fig. 8, similar results were ob-
tained in the structural analysis of the 
Hanönü Mosque. At the top of the timber 
planked walls, the maximum displacements 
are determined along the x-axis and y-axis as 
Δx = 74 mm and Δy = 28 mm respectively. The 
deformed shape of the building under lateral 
loads shows that the structural behavior of 
the Hanönü Mosque, which is constructed by 
dovetail joints, demonstrates similar struc-
tural behavior of the wooden hypostyle 
mosques with peripheral masonry walls. It is 
not possible to compare these two unequal 
size buildings with the calculated displace-
ments only. The ratio of the maximum dis-
placement to the total height of the building 
indicates that the planked wooden walls pro-
vide at least as much lateral resistance as the 
peripheral masonry walls in a dovetail-joint-
ed wooden structure. This ratio is 0.0034 and 
0.0028 along the x-axis and the y-axis respec-

tively in Ahi Elvan Mosque. Whereas, it is 
0.011 and 0.004 along the x-axis and the y-
axis respectively in Hanönü Mosque. The dis-
placements determined in the structural 
analyses are summarized in Table II with re-
spect to deformed shapes of Ahi Elvan 
Mosque and Hanönü Mosque shown in Figs. 
7 and 8.
It should be kept in mind that the material 
properties used in the finite element model 
were not actual values obtained from the 
testing of the material samples from the ac-
tual structure but values taken from scientific 
literature. As a result, it is possible for certain 
partial damage to happen due to the non-
homogenous behaviour of the actual struc-
tural elements or material deterioration.
Lastly, interpretation of analysis results in 
terms of the interaction between the timber 
frame and masonry walls is important. The 
finite element model of Ahi Elvan Mosque is 
designed to realistically simulate the behav-
iour of the connection nodes in-between the 
timber frame and masonry elements with dif-
ferent levels of rigidity. The thick peripheral 
masonry walls with a high level of rigidity 
provide adequate lateral resistance for the 
slender timber frame structure. With the sup-
port of the peripheral walls, timber beams in 
both directions behave as continuous beams 
rather than single span beams. Due to this 
behaviour the timber pillars of the mosque 
are subjected to smaller bending moments.
Despite this additional support from the ma-
sonry portion of the structure, displacements 
from the vertical axis have been observed in 
the timber pillars of Ahi Elvan Mosque and 
similar timber pillared structures. The analy-
ses have demonstrated these displacements 
are not due to vertical or horizontal load ef-
fects but the result of material deteriorations 
and partial settlements in the timber pillars-
beams joints and connection details in-be-
tween timber beams and masonry walls.

Table II The displacements determined  
in structural analysis of Ahi Elvan Mosque  
and Hanönü Mosque

Ahi Elvan Mosque Hanönü Mosque

Joint 
label

Δx 
(mm)

Δy 
(mm)

Joint 
label

Δx 
(mm)

Δy 
(mm)

A 6.26 0.90 A 4.21 0

B 7.64 -0.43 B 4.56 -0.90

C 7.74 -2.39 C 4.55 0

D 27.89 0.11 D 8.15 0

E 27.79 -0.66 E 5.29 0

F 27.93 -0.65 F 5.29 0

G 28.02 -1.71 G 4.54 -0.01

H 28.11 -1.98 H 4.38 0

I 3.01 -0.52 I 4.55 0.90

J 4.28 -0.16 J 4.54 0.39

K 4.27 1.06 K 4.56 0
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Fig. 1 M. Korunović: Post Office in Split, 1928, unrealized project, main facade in Zagrebačka street
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inTroducTion

 As a state architect in the Kingdom of 
Serbs, Croats and Slovenes (since 1929 the 
Kingdom of Yugoslavia), who built about 
ninety buildings of various purposes on the 
territory, Momir Korunović (1883-1969) has 
left a tangible creative mark in Croatia (Fig. 2). 
Besides one built and one unstructured Or-
thodox Church in continental Croatia1, he 
 designed four public buildings on the Adria- 
tic coast, in the areas that belonged to the 
Sav ska and Primorska Banovina (Marković, 
2019), out which two were realized. Modestly 
adjusted to the architectural tradition and cli-
mate, his works in the Adriatic area did not 
differ significantly from the works he com-
pleted in other parts of the multinational 
state. Anti-modern and conservative, they 
contain elements of the Yugoslav unitary 
style (projects of the Main Post Office in Split 
and Student Dormitory in Šibenik), and the 
national style of the Orthodox churches on 
Vis and Sušak.2

froM a village in cenTral SerBia  
To The leading archiTecT of The 
yugoSlav eSTaBliShMenT

The rise of the young Korunović from a hum-
ble newcomer to the Belgrade environment, 
at the end of the 19th century, to the leading 
state architect of the Kingdom of Yugoslavia 
(along with Nikolai Petrovich Krasnov) was 
very thorny, because without patronage, he 
constantly needed to prove himself creatively 

and assert himself institutionally (Kadijević, 
1996, 2014). He was born in a priest’s family 
in the Moravian village Glogovac on the 1st 
January 1887, where he was raised with five 
brothers and a sister in the strict patriarchal 
spirit. After finishing primary school, he be-
gan his high school education in nearby Jago-
dina in 1894, and the following year moved to 
the First Male High School in Belgrade, where 
he joined the youth of the Pan-Slavic society 
“Falcon”. From 1902 to 1906 he studied at the 
Architectural Department of the Technical 
College (since 1905 University) in Belgrade, 
specializing in state buildings and Orthodox 
Church design. Immediately after graduating, 
he got a job in the Construction Department 
of the City of Belgrade, and then in the Archi-
tectural Department of the Ministry of Con-
struction of the Kingdom of Serbia (1907), 
and from 1918 he continued working as a gov-
ernment official in the Kingdom of Serbs, Cro-
ats and Slovenians. Between 1910-1911 he 
temporarily left the regular design tasks at 
the ministry due to training in Rome, Paris 
and Prague. In Prague, he came into contact 
with the Czech Art Nouveau, applying those 
ideas to unfinished drafts. He designed pub-
lic buildings in Belgrade, among which the 
realized Seismological Pavilion in Tašmajdan 
Park (1907), the competition draft for the Ad-
ministration of State Monopolies (1908) and 
the Post Office 1 project (1912) stand out. 
(Kadijević, 1996: 27-37; Sretenović, 2017) He 
also participated in the Fourth Yugoslav Art 
Exhibition in Belgrade (1912) and became a 
member of the elite Working Committee for 
the Organization of Art Affairs of Serbia and 
Yugoslavia (1913), together with Ljubo Babić, 
Vladimir Becić, Richard Jakopič and Secretary 
Kosta Strajnić, whose honorary committee 
was led by Ivan Meštrović and Jože Plečnik. 
As an officer in the Serbian army, Korunović 
took part in two Balkan wars (1912-1913) and 
the First World War (1914-1918), and he got a 
medal “Miloš Obilić” for bravery (Kadijević, 
2013; Ilijevski, 2021: 120-121).

The period between the two world wars (1918-
1941) represents the most fertile phase of 
Korunović’s work. As a productive state archi-
tect, he regularly received orders from differ-
ent parts of the country so he did not have the 
need or the legal right to participate in public 
competitions. He erected a lot of administra-
tive buildings, falcon homes, public monu-
ments and Orthodox churches throughout Yu-
goslavia. Among them the following stand out: 
the Control Department of the Ministry of Post 
and Telegraph (1926-1930), Post 2 (1927-
1929) and the Falcon Home “Matica” (1935) in 
Belgrade, the Church of the Ascension of 
Christ (1928-1932) in Krupanj, Saint Sava 
(1929) in Celje and Saint George (1938-1939) 
church in Sušak, war mausoleums on Mačkov 
kamen (1926) and Zebrnjak (1937). He also 
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built several private houses, among which his 
family house at 10 Lamartinova Street in Bel-
grade (1923) stands out.

Inspired by medieval Serbian and Byzantine 
sacral architecture, the architecture of a tra-
ditional Moravian house with arches, post-
Art Nouveau, Expressionism and Czech Ron-
do-Cubism, he formed a specific romantic 
synthesis, noticed by the French architectural 
magazine L’Architecture d’Aujourd’hui (Ilitch, 
1933: 50). Until the end of his career in 1947, 
he did not accept the principles of progres-
sive modernism, remaining faithful to tradi-
tion Christian way of life. The period of social-
ism was spent in creative isolation, because 
the cultural environment, in which he accom-
plished his major works and gained recogni-
tion, disappeared irretrievably. His architec-
tural oeuvre, despite considerable devasta-
tion in the Second World War, has been 
present in the entire post-Yugoslav area 
(Manević, 1981; Manević, 1990: 9-12; Kadi-
jević, 1996; Grčev, 1998: 213-227; Grčev, 
2003: 246-250; Damljanović, 2004: 80-88; 
Jovanović, 2007: 204-207; Kadijević, 2012; 
Kadijević, 2013; Tomasella, 2021: 234-249).

archiTecTural opuS  
in The croaTian adriaTic area

In the years after the First World War, the ter-
ritory of Croatia was under the jurisdiction  
of eight regional construction directorates, 
which sent budget proposals for works and 
projects in their area to the Ministry of Con-
struction in Belgrade (founded in 1918), 
which in turn announced public tenders and 
submitted technical documentation. There 
were 14 sections of the Construction Director-
ate for Croatia and Slavonia in Zagreb, and in 

Dalmatia there were 8 (Toševa, 2018: 47). 
Thanks to competent architects from the re-
gional services, only a small part of the proj-
ects for state buildings was prepared in the 
Belgrade headquarters of the Ministry of 
Construction. The reorganization of the exter-
nal technical service of the Ministry of Con-
struction began with the division of the state 
into nine regions - Banovina in 1929. A Tech-
nical Department was established in each 
and did not unconditionally accept all proj-
ects sent from the capital.
Observed from today's critical distance, Ko-
runović's work in Croatia was in the function 
of implementing the unitary cultural policy  
of the central authorities from Belgrade, in 
which the architecture of state buildings 
played an important ideological role. The su-
pranational concept of Yugoslav architec-
ture, considered acceptable for all peoples in 
a multinational community, was based on the 
merging of elements of different cultural tra-
ditions into a recognizable stylistic frame-
work. It was primarily expressed in state pub-
lic buildings (Banovina palaces, post offices, 
branches of state banks, falcon homes, pub-
lic monuments and pavilions at world exhibi-
tions) and residences of the ruling Karađor-
đević dynasty (Ignjatović, 2007; Putnik, 2015; 
Kadijević, 2018; Kadijević & Ilijevski, 2021).
Korunović also fruitfully cooperated with the 
Serbian Orthodox Church, which, after unit-
ing into a Patriarchy (1920), endeavoured to 
strengthen its influence outside Serbia. How-
ever, due to strong competition from Croa-
tian architects, who resisted the imposition 
of “ready-made” solutions from the state 
capital, his ideas in Croatia were not ap-
proved outside the Dalmatian diocese of the 
Serbian Orthodox Church.3

mAin Post office in sPlit (1928)

The initiative for the construction of a new 
Post Office in the centre of Split was launched 
in November 1923, when the Post and Tele-
graph Directorate announced that land be-
tween 2,500 and 3,000 square meters big 
was needed for its construction (Piplović, 
2008: 92; Piplović, 2015: 47; Tušek, 2020: 
131). The building in which the post office 
was located in today’s Tončićeva Street was 
in poor condition, with insufficient space, 
making business activities difficult for the 
state-owned company. Reports in the daily 
newspaper New Age, quoted in architectural 
historiography, are a testament to the thorny 
ten-year process of designing and building 
the new Post Office (Piplović, 2008: 412).
In 1924, the Ministry of Posts and Telegraphs 
from Belgrade, with the help of the City of 
Split, bought land in an accessible location in 
the city centre, behind the building of the Co-
operative Union, for 505,386 dinars. It envis-

1 These are the churches of the Nativity of the Most 
Holy Mother of God in Trnjani near Slavonski Brod, the Di-
ocese of Slavonia (1938-1939, demolished in 1941) and in 
Sisak (1935, unrealized). For more details, see: Kadijević, 
2012: 323, 325.
2 Korunović’s work on the eastern Adriatic coast has 
been partially presented in Croatian, Serbian and Italian 
historiography, but a comprehensive review of his genesis 
and cultural implications has been lacking. By studying 
the technical and photo documentation that are a testa-
ment to them, newspaper and historiographic sources, as 
well as visiting the only preserved object in the field, con-
ditions were created to see them more fully.
3 The Croatian cultural public was much more in favor 
of the progressive reformist ideas of Nikola Dobrović 
(1897-1967), whose work in Dalmatia it wholeheartedly 
supported. Inspired by the Mediterranean as much as by 
international modernism, during the Dubrovnik period of 
his activity, Dobrović grew into a respectable professional 
judge, which Korunović, who rarely came to Croatia, could 
not and did not want to become. Belgrade architect Milan 
Zloković (1898-1965), originally from the Bay of Kotor, also 
received a better reception in Dalmatia. However, what 
thoroughly connects all three authors is the notion of 
Croatian territory as an indivisible segment of the Yugo-
slav cultural scene (Ivanišin, 2000; Blagojević, 2015; Kadi-
jević, 2020).

Fig. 2 Momir Korunović in his home studio  
(from early 1920s)
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At the beginning of July, Korunović arrived in 
Split with great expectations, with a delegate 
from the Ministry of Post, Fran Bonači. His 
representative palace, whose draft was pre-
sented to the public in the window of the 
newspaper New Age on the People’s Square, 
left an impression on the citizens with its 
monumentality, large portals and balconies, 
rustic stone panelling and “Romanesque-
Byzantine” style (*** 1928b; Fig. 1). The main 
entrance was planned in Zagrebačka Street, 
with two staircases and a round atrium in the 
middle, around which there would be galler-
ies on pillars on all floors. According to the 
conditions of construction in Dalmatia at the 
time, the new buildings inserted into the his-
torical cores had to be lined with stone, in 
this case predominantly taken from Split, and 
to a lesser extent from the island Brač (for de-
tails). The Post Office was supposed to have 
a basement, a ground floor and four floors. It 
was concluded that “the new monumental 
building would mean a lot for the modern de-
velopment of our city” (*** 1928b).

In September 1928, a public tender was an-
nounced for the construction of the Main 
Post Office Split 1, and six companies ap-
plied. However, the Ministry of Construction 
abruptly annulled the tender at the sugges-
tion of technical experts from Split, who as-
sessed Korunovic’s draft as “harmful” and 
“done in a hurry”, because “it does not cor-
respond to the intended function and the 
coastal environment” (Piplović, 2008: 93). 
Momir Korunović did not respond to the ob-
jections, waiting for the attitude of the Minis-
try of Construction. In the heated political at-
mosphere, when the civil revolt against the 
central authorities was growing in Croatia af-
ter Croatia’s political representatives in the 
National Assembly were killed on June 20, 
1928, the Belgrade ministries were forced to 
accept the change of plan. Soon, the Split 
Construction Section was allowed to prepare 
a new project that would meet commercial 
and functional needs better.

The Construction Section entrusted the 
change of the project to its employee, the ar-
chitect Ante Barač (1900-1985), whose career 
had just picked up (Borčić, 2016: 588-589; 
Tušek, 2020: 27). The project was later par-
tially reworked in collaboration with builder 
Felix Šperc and architect Boris Katunarić. Af-
ter that, in January 1929, a new auction was 
announced for the lease of works. By the end 
of the year, a radical revision of Korunović’s 
project was completed, with the goal of ex-
panding the air and underground telephone 
network. However, the plan to introduce an 
automatic control panel in the new building 
postponed the start of works and imposed 
new changes (Piplović, 2008: 94). Following 
that, new tenders were launched so that the 

Fig. 4 M. Korunović: Post Office, Split, unrealized 
project, 1928, plan of ground floor in Zagrebačka 
street

Fig. 3 Ante Barač: Post Office, Split, main facade in 
Zagrebačka street, 1929-1939

aged the construction of the entire block of 
buildings, in which the Main Post Office Split 
1, intended for work with users, is located in 
the southern part in Zagrebačka Street (to-
day King Tomislav’s Street), and the Director-
ate on the northern side in Sinjska Street. The 
estimated value of the works was more than 
11 million dinars. At the invitation of the Min-
istry of Post and Telegraph, with which he 
was intensively cooperating at the time, the 
architect Momir Korunović prepared project 
documentation for the new Post Office in the 
spring of 1928. It seemed that its construc-
tion would begin soon, as confirmed by engi-
neer Katušić, head of the Technical Director-
ate of the Post Office from Zagreb.4
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construction of two post office buildings was 
completed only in July 1938, exactly ten years 
after the emergence of Korunović’s project. 
That is when the decoration of the interior be-
gan, including the installation of state-of-the-
art telephone installations. The stone blocks 
for the exterior cladding were brought from 
the Pušić quarry on Brač.

With a modest ceremony on the 28th August 
1939, the new Post Office in Split was finally 
opened. Architect Barač composed both 
street facades differently. He divided the fa-
cade in Zagrebačka Street into two zones, 
with a three-part entrance divided into two 
columns, and a three-storey middle zone 
with square windows (Fig. 3). He designed 
the facade in Sinjska Street differently, with 
arched entrances and a rhythmic row of rect-
angular windows. As at the previous Hygienic 
Institute at 46 Vukovarska Street (1932-
1933), where he had the ability to emphasize 
the effect of graded masses on a free-stand-
ing building, Barač strove for a calm architec-
tural expression without accentuated con-
trasts (Tušek, 2011: 152; Tušek, 2020: 119).

In relation to Barač’s block with buildings, 
Korunović’s project, prepared in the scale of 
1:100, is much more appropriate for the con-
cepts of Yugoslav state architecture from the 
end of the third decade, representing the sty-
listic and typological whole with its Belgrade 
palaces of the Ministry of Post and Telegraph 
(1926) and Post Belgrade 2 (1928) (Kadijević, 
1996: 54-56, 63-65, 145, 148). Although origi-
nal and praised in the daily press, it was dis-
continued under the pressure of competitors 
from Split. The facade in Zagrebačka is 46 me-
ters wide, and in Sinjska Street 28 meters. The 
height of both facades is 28 meters, which 
would highlight the post block in the city cen-
tre. It is interesting that Korunović did not sign 
on the projects as a designer, but as an author 
who “composed” the projects, since during 
his entire career he tried not to use foreign 
words in everyday communication.

New observations can be added to the affir-
mative description of Korunović’s project 
presented in the newspaper New Age. The 
foundation of the two buildings connected by 
a corridor and with garages in the yard is con-
ventionally designed, like other Korunović’s 
block-separated units (Fig. 4). As the main 
motif of the interior in the section in Zagre-
bačka Street, a spacious counter hall stands 
out, designed in the form of an atrium with 
galleries on all floors and a glazed roof. It 
does not stand out in the external composi-
tion, which confirms the consistency of the 

romantic compositional approach, in which 
the outer mantle of the building conceals 
more than it reveals the structure of the inner 
spatial organization. The monumental four-
storey Post Office building, conceived in  
the Romanesque-Byzantine style, is adorned 
with rhythmic arched forms that emphasize 
the horizontal compositional rhythm. The 
main motif of the façade in Zagrebačka Street 
is the central projection, visually harmonized 
with the connecting fields and side towers in 
a folkloristic manner. On the ground floor, 
Korunović’s three-part portal, finished with a 
wavy tympanum and bordered by male fig-
ures carrying state flags, also appears. Ac-
cording to the solution of the middle zone, 
the facade in Zagrebačka Street is similar to 
the Ministry of Posts and Telegraphs in Bel-
grade (1926-1930; Fig. 5) where the corner 
towers of the strong outcrop also stand out. 
On the other hand, the connection with Art 
Nouveau is reflected in the increase in the 
number of openings and their dimensional 
fragmentation from the bottom to the top of 
the facade.

Symmetry is also characterized by the rustic 
facade of the Directorate in Sinjska Street 
(Fig. 6) on which the side towers are also em-
phasized. For practical reasons, in order for 
the postal traffic not to interfere with the 
population, the entrance to the yard is 
planned on that side of the block, as seen in 
Korunović’s design, where the car entrances 
are wider and arched, unlike the two central 
entrances for officials.

4 The report showed that „everything is ready for the 
construction of the post office and that a public competi-
tion for contractors works will be announced soon“ (*** 
1928a).

Fig. 5 M. Korunović: The Ministry of Posts and 
Telegraphs, Palmotićeva 2, Belgrade, 1926-1930

Fig. 6 M. Korunović: Post Office, unrealized project, 
Split 1928, facade in Sinjska street
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church of sAints cyril And methodius 
on Vis (1932)

After the liberation of the island of Vis from 
the Italian occupation (1921), Croats gradual-
ly converted to Orthodox religion out of eco-
nomic interest. At the Assembly in Vis, held in 
1925, a decision was made on the conversion 
of believers, and the Serbian Orthodox Pa- 
rish was officially founded on the 1st July 
1926. The initiator of the conversion was Ivan 
Ruljančić (1872-1953), a member of the Radi-
cal Party and the leader of the agricultural 
movement during the Austro-Hungarian rule 
(Mladineo, 2008).

The initiative for the construction of a church 
on the cadastral plot Ravnica, located at the 
centre of the island and donated by Ivan 
Ruljančić, was launched in 1931. It was one of 
the two Orthodox temples of worship com-
pleted that year in the Dalmatian diocese, 
next to the Church of the Assumption of the 
Blessed Virgin Mary in Vođenica (Lečić, 1971: 
90). With its position and size, it dominated 
the panorama of the city of Vis (Fig. 7), leav-
ing the impression that it was a much larger 
religious community than it really was (out of 
3,189 inhabitants of Vis in 1931, there were 
almost 217 Orthodox; Mladineo, 2008: 239). 
In addition to the contributions of the local 
population and the Holy Synod of Bishops of 
the Serbian Orthodox Church, the “Princess 
Ljubica Society” from Belgrade also support-
ed the construction process. The church was 
consecrated on November 12, 1933, by the 
Dalmatian bishop Irinej Đorđević, with the 

 assistance of the Bishop of Zahumlje-Herze-
govina Stanković, and is dedicated to the 
Slavic saints Cyril and Methodius.5

Orthodoxy on Vis fell into a difficult period 
after 1936, when Ruljančic’s party was de-
feated by the Croatian Peasant Party. Inter-
faith tensions culminated in the first serious 
incident in the summer of 1937, when the 
Catholic population of Vis, organized by their 
clergy, prevented a group of Orthodox Czechs 
from visiting the island and the newly built 
church (Mladineo, 2008: 241). 

After the Italian occupation in 1941 and the 
transfer of the parish priest Bukorović to Za-
dar, the Orthodox parish of Vis was gone. The 
last service in the church was held at the end 
of that year. Italy capitulated in August 1943, 
and control of the island was taken over by 
partisans, aided by the British and American 
Army. Vis became a significant stronghold of 
the allies. The German bombing at the begin-
ning of 1944 damaged the Orthodox Church 
of St. Cyril and Methodius.

At the end of the war, very few Orthodox re-
mained on Vis, led by Ivan Ruljančić. Many 
were active in the partisan movement. The 
damaged and neglected Orthodox Church, 
without a door, continued to decline. The 
idea of removing the church and erecting a 
partisan monument appeared in 1947, and in 
August 1959 the People’s Committee of the 
Vis municipality sent a letter to the Commis-
sion for Religious Affairs, requesting the de-
molition of the church. It was demolished in 
the fall of 1963 as part of the celebration of 

Fig. 7 M. Korunović: Church of Saints Cyril  
and Methodius on Vis, 1932, harbour view

Fig. 8 M. Korunović: Church of Saints Cyril and 
Methodius on Vis, 1932, a base of ground floor

Fig. 9 M. Korunović: Church of Saints Cyril and 
Methodius on Vis, 1932, front view, Christmas 
postcard
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the 20th anniversary of the arrival of Josip 
Broz Tito on Vis, which followed in Septem-
ber 1964.6

The realized project of the church of St. Cyril 
and Methodius from 1932 is a part of Koru-
nović’s family legacy (Kadijević, 2012). The 
design of the church began in 1930, when the 
Ministry of Construction was contacted. The 
ground plan of the church in the scale of 1:50, 
longitudinal section and drawings of all fa-
cades have been preserved. 

A copy of the charter, inserted into the foun-
dations of the temple, was also designed  
by architect Korunović, and mentions all im-
portant protagonists from the state and 
church hierarchy. It is a single-domed build-
ing with the base of a developed inscribed 
cross with accentuated arched openings and 
a slender bell tower on the southwest side 
(Figs. 8-9). 

It was conceived as a combination of Serbi-
an-Byzantine, Romanesque-Gothic and Re-
naissance architectural traditions, which im-
printed a desirable Yugoslav ideological di-
mension, with the first matrix quantitatively 
prevailing. However, such a tense synthesis 
did not bring an authentic artistic result, but 
rather a scenography-like, eclectic solution. 
Although it was qualified in the daily press as 
“the most beautiful Orthodox church in Dal-
matia” (*** 1937) due to its rigid contour and 
inorganic merging of different traditions, ob-
jectively, it was not that.

Unlike most of Korunović’s churches in Yugo-
slavia, the church on Vis was not captivated 
by its silhouette compactness, due to the 
asymmetrically placed bell tower (17 meters 
high), which reduced the visual significance 
of the dome above the nave (20 meters high). 
The porch with pilasters, arranged in front of 
all three entrances, is shallower and narrow-
er than in other Korunović’s churches. In his-
toriography, it is commented on as a signifi-
cant achievement of Korunović, but also as a 
“military” church from the far west of the 
country, which was supposed to strengthen 
the influence of the Serbian Orthodox Church 
and central state authorities (Kadijević, 1996: 
79; Ignjatović, 2007b: 190; Mladineo, 2008: 
238-239; Čolović, 2011: 83).

student dormitory in Šibenik (1936)

Korunović’s unrealized architectural projects 
in Dalmatia include the project of the Student 
Dormitory in Šibenik, made in 1936. It is a 
building of a residential-educational charac-
ter, ordered from the Dalmatian Diocese of 
the Serbian Orthodox Church. Since the ma-
jority of the rural population from the poor 
parts of northern Dalmatia did not have the 
funds to educate their children in cities, on 

5 The iconostasis was supposed to be made by the fa-
mous painter Uroš Predić (1857-1953), who later gave up.
6 The demolition required the consent of the Serbian 
Orthodox Church, but Bishop Stefan of Dalmatia opposed 
it, stating that the construction was well preserved and 
that the church could be repaired. The bishop eventually 
agreed to the demolition, with monetary compensation 
and permission to rebuild the church in Knin. The demoli-
tion agreement was signed on December 12, 1963. Palm 
trees were planted on the site of the demolished church of 
Cyril and Methodius in the town of Vis, and a partisan 
monument was erected, later also removed.

Fig. 10. M. Korunović: Student’s dormitory, Šibenik, 
unrealized project, 1936, main facade

Fig. 11 M. Korunović: Student’s dormitory, Šibenik, 
unrealized project, 1936, a base of ground floor
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May 16, 1931, at a conference held in Knin, it 
was decided to build a dormitory in Šibenik. 
They began collecting the funds in 1927 (*** 
1931). It is planned for children of high-school 
age. The task was entrusted to the versatile 
state architect Momir Korunović, not only be-
cause of his reputation as a builder of public 
buildings, but also because of his strong ties 
with the Serbian Orthodox Church, which fi-
nanced the purchase of land and the plan for 
the dorm building.

The key role in the organization of the con-
struction endeavour was played by the Dal-
matian bishop Irinej Đorđević (1894-1952), 
with whom Korunović collaborated in the 
construction of the temple on Vis. The stu-
dent dormitory, along with the bishop’s 
courtyard and the Cathedral of the Assump-
tion of the Most Holy Mother of God, would 
be a gathering centre for Šibenik’s Orthodox 
believers mostly living in the suburbs of 
Varoš, but it would not fit organically into the 
architectural image of the city (Marković, 
2009). In addition, the economic situation in 
Dalmatia did not support the realization of 
this humanitarian endeavour. However, in 
April 1938, Bishop Irinej invited believers 
through the press to send donations to his 
address in Šibenik so that the collection of 
funds would continue (*** 1938).

The Student Dormitory from May 1936 (pre-
served in the scale of 1:50), contains well-
known elements of Korunović’s Yugoslav uni-
tary style, interpreted in an inspired way (Fig. 
10). The main façade, facing south-west, is 
divided into a wide single-storey base topped 

by a two-storey narrow block, divided by ar-
caded arches that include two window shafts 
composed of bipartial openings. Although 
deprived of the usual contrasts of horizontals 
and verticals, the romantic treatment of the 
imagined building prevails in the solution of 
the side loggias of the first floor, the struc-
ture of the main entrance and the shape of 
the balcony on the front facade. It obviously 
intersects the layers of Romanesque-Byzan-
tine and Balkan folklore heritage (arches of 
windows connected in arcades, a hipped 
roof, a wavy projection between the first  
and second facade zones, porches, pillars 
flanking the central portal and dissecting the 
openings of the side loggias), presented 
without emphasised expressiveness. Instead, 
a symmetrical composition of restrained 
rhythm is offered, conventional and strict, as 
befits the function of the educational func-
tion of the building. However, the hardness 
of its wide facade is softened by decorative 
motifs and rounded side finishes. The Medi-
terranean character of the whole is less em-
phasized than the general Yugoslav one, 
which was believed to unite the “folk” ele-
ments of all cultural traditions.

The floor plan of the building is composed of 
two connected rectangular blocks that merge 
into a shape similar to the Latin letter “L” and 
divide into three zones on the ground floor 
(Fig. 11). The central zone is dominated by a 
lobby bordered by rooms for the gatekeeper 
and educator, from which one enters the 
staircase leading to the first floor. Behind is a 
laundry room. In the left wing there is a large 
dining room (divided into a section for taking 

Fig. 12 M. Korunović: Church of St. George in Sušak, 
1938-1939, front side view
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food and dining), kitchen, pantry, toilets and 
sinks. In the right wing, the dominant motif is 
a spacious rectangular ceremonial collection, 
with a gallery on the left. Side entrances for 
staff are provided, as well as auxiliary ones 
from the side streets. Upstairs are staff cabi-
nets, multi-bed rooms, toilets and bathrooms 
for students, as well as rooms for rest, study, 
socializing and a library. Communications 
within the building are narrow and reduced, 
which makes their collective use more diffi-
cult, while the main attention is focused on 
increasing accommodation capacity. Due to 
the internal political crisis in Yugoslavia be-
fore the founding of the Banovina of Croatia 
in August 1939 (Marković, 2019: 257-260), 
and later the outbreak of the Second World 
War, the construction of the Student Home 
did not take place.

church of st. george in suŠAk  
(1938-1939)

The Archives of Yugoslavia and Korunović’s 
legacy preserve his project of the Church of 
St. George in Sušak, commissioned by the 
Dalmatian Diocese7 (Lečić, 1972: 11-112). The 
initiative for construction was launched in 
1931, due to the religious needs of parishio-
ners from occupied Rijeka (150 families). 
Therefore, in December 1932, the Serbian Or-
thodox Municipality was founded in Sušak.

On the plot on the Upper Boulevard in the 
Trsat district, which the municipality donated 
to the Serbian Orthodox parish, the Church of 

St. George was built (Fig. 12). The founda-
tions of the temple were consecrated in 1938 
by Metropolitan Dositej of Zagreb. It was 
completed and consecrated on September 
30, 1939. Material funds for its construction 
were collected by the municipality and com-
bined with the voluntary contributions of the 
citizens. The works were carried out by the 
company of Boren Emili, while the iconosta-
sis was painted by an emigrant from imperial 
Russia, Boris Shakhovalov (Vicelja Matijašić, 
1988; Kadijević, 1996: 99-100; Bradanović, 
1996: 132; Tomasella, 2021: 238-249). The 
consecration of the completed temple was 
performed by Patriarch Gavrilo Dožić on Sep-
tember 30, 1939, when the Second World 
War had already begun in Europe (Paunović, 
1939).

The drawing plan from 1933 (later precisely 
realized) shows the developing type of in-
scribed cross in the nave, upgraded with 
three domes - wide over the central part of 
the spacious nave and two smaller ones on 
the sides of the narthex (Figs. 13-14). Like 
Korunović's monumental churches in Ljublja-
na and Maribor (Kadijević 1996: 72, 79), the 
nave is separated from the narthex by two 
pillars. However, thanks to the sharp and 
clearly demarcated geometric shapes, the 
temple on Trsat has a more expressive sil-
houette than most of Korunović's churches. 
Slender pillars of porches also appear at the 
church of St. John the Baptist in Grdelica 
(1936; Kadijević, 1996: 97, 161).

A gallery for the choir was built on the first 
floor of the narthex. The altar space is three-
part, with a three-sided apse on the outside 

Fig. 13 M. Korunović: Church of St. George in Sušak, 
1938-1939, a base of ground plan, project

Fig. 14 M. Korunović: Church of St. George in Sušak, 
1938-1939, project of western facade

7 AY, MK
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and a semi-circular apse on the inside. The 
main dome is octagonal, while the raised 
arms of the inscribed cross are conspicuous 
on the facades. All portals are made in the 
form of a shallow Serbian-Byzantine portico 
with low columns and a wavy tympanum. Ac-
cording to Korunović's aesthetics of sacral 
architecture, the windows here are elongated 
and narrow. Based on the width of the interi-
or, a thousand people could fit in the church, 
although the number of Orthodox believers 
in Sušak rarely exceeded 150. Except as a for-
gotten achievement of Momir Korunović, in 
historiography it is commented as an exam-
ple of building Orthodox churches in the far 
west8 (Ignjatović, 2007b: 182-183).

concluSion

For a more significant architectural result on 
the Croatian Adriatic coast, Korunović obvi-
ously needed to go one step further and more 
fully adapt to local conditions and cultural 
tradition. However, he was not ready for that, 
because in his creative consciousness, in the 
early twenties, he fixed a conservative matrix 
of neo-medieval style, enriched with deposits 

of post-secession and expressionism archi-
tecture, which from 1928-1929 affected the 
promotion of integral Yugoslav ideology. Un-
like Nikola Dobrović and Milan Zloković, who 
engaged in interpretations of architectural 
Mediterranean and opened up to modern 
ideas, Korunović insisted on traditional as-
semblies more suitable for the continental 
part of the country. Therefore, he was satis-
fied with the cooperation with the Dalmatian 
Diocese of the Serbian Orthodox Church, 
which did not review his projects, trying to 
strengthen religious and social influence.

As he did not give up the established conser-
vative line of his work, Korunović became in-
creasingly lonely in the late 1930s, especially 
since most of his contemporaries accepted 
architectural modernization. Still, stubborn 
as he was, in the last pre-war years, he never 
crossed the line and emphasized the forms 
characteristic of totalitarian regimes of the 
time, attractive to many Serbian investors 
and architects (Manević, 1984; Kadijević, 
2005; Stefanović, 2014), which also contrib-
uted to the fading of his influence.

[Translated by: Dragana Kadijević]

8 Today, the temple is used liturgically only occasion-
ally due to the small congregation. Recently, the facade 
and roof were renovated (covered with new copper roof-
ing), video surveillance was installed and the lightning rod 
was reconstructed.
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Fig. 1 The location of N’Gaous in the middle  
of a semi-steppe plain between two mountains
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Urban sprawl is a global phenomenon in which a city suffocates its 
surrounding countryside. These indivisible entities coexist in a field 
that juxtaposes and composes urban and rural traits. N’Gaous city in 
Algeria has experienced an astounding spatial expansion over the 
last 60 years, establishing a strong presence in its territory. Its land 
area expanded by more than ten times (from 33.7 to 379.7 hectares), 
while the population increased by more than six times (from 4,887 to 
33,515 persons). The purpose is to ascertain the effects of urban 
expansion on peri-urban agricultural land, the primary economic 
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activity in the area, and to chart its evolution. Accordingly, the article 
employs an analytical approach to assess the agronomic potential of 
soils in order to quantify and monitor the agricultural potential con-
sumed by the construction. This method is supported by the use of 
Geographic Information Systems as a decision support tool for spa-
tializing the city’s growth. The focus of the article is to achieve the 
optimal agri-urban balance feasible. Hence, it will serve as a demon-
stration that the urban future is fashioned with the inherent potential 
to guide growth via the use of land assets.
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inTroducTion

 Urbanization has been an important world-
wide phenomenon throughout history. Urban 
sprawl characterizes cities’ increasing sur-
face area and artificializing land faster than 
the population component alone (FNE-VEO-
LIA, 2017). Several studies explain that the 
dynamics of urban sprawl seen in an area are 
based on notions like density, fluxes, and 
temporal dynamics (Abrantes, 2010). Similar-
ly, Robert (2016) stated that detailed knowl-
edge of land usage is necessary for detecting 
agricultural land consumption due to artifi-
cialization. Recently, Vandermotten (2010) 
has stated that the countryside is being ur-
banized. Comby (2017) further notes that ur-
ban sprawl is an expansion of the periphery 
that, rather than pushing forward the urban-
rural divide, crosses it. The method is trans-
lated by placing forms meant to transform 
urban positional values in rural areas.

Economic and social developments in Algeria 
have shifted the population’s geographic 
 distribution (Kateb, 2003). Batna is one of 
the country’s fastest-growing metropolises. 
The extension of the urban perimeter has 
spawned peri-urbanization and the unplanned 
and uncontrolled spread of urban develop-
ment into formerly undeveloped areas. 
Therefore, the impact of Batna city on the 
surrounding countryside has been studied 
extensively, from inadequate development  
to urban expansion phenomena (Dridi et al., 
2015).

In the same region, N’Gaous city is an ancient 
town located in Batna. N’Gaous and its coun-
tryside present an opportunity for empirical 
research for urbanization analysis and urban 
sprawl control. The link between the city and 
its countryside is obvious since the city does 
not produce the means for it to feed itself. 
That is why city dwellers have been showing 
a stronger desire for nature than before. 
However, urban growth is imposing its own 
planning logic and threatening the natural 
spaces contained within the city’s boundar-
ies (Werquin, 2008).

The purpose of this article is to explore con-
temporary trends that herald the emergence 
of new socio-spatial, economic, and symbolic 
links. The growth of N’Gaous is resulting in a 
ruralization of the countryside. The situation 
of N’Gaous is questioned in particular be-
cause of the bangs caused by peri-urbaniza-
tion and the installation of amenities, which 
result in the fragmentation and fragility of the 
agricultural domain. With the intertwined re-
lationship between urban and rural, the pos-
sibility of new cities is proposed as a viable 
and practical alternative for balancing the 
urban frameworks of metropolises and small 
Algerian cities. The established technique 
employs an analytical evaluation in conjunc-
tion with Geographic information systems 
(GIS) as a decision support tool to spatialize 
the expansion of the city.

MaTerialS and MeThodS

•	 Description of the search field - N’Gaous 
is a small Algerian settlement situated 750 
meters northwest of Batna, on the axis link-
ing Barika and Setif through Ainzel. It is sur-
rounded by two geographical sets: the green 
spot plain on one side and the two Jebel 
Boutaleb and Jebel Ouled Chelih on the oth-
er. The Barika valley runs north-south across 
this region, bringing together all the rivers 
that water the fields downstream (Fig. 1).
With almost 600,000 apricot trees in the 
town and its environs, N’Gaous, the apricot’s 
icon, has a unit dedicated to the production 
of jams and juices, a germ of an expanding 
business sector. The orchard is already fail-
ing due to diminishing arable land and water 
availability. Orchards will die unless immedi-
ate protection is established. A spatial mis-
match between the urban environment and 
the orchard defines N’Gaous land. The fabric 
is irregular and lacks structure (Dounia & 
Boudjemaa, 2022). Smaller buildings on the 
urban outskirts fracture and disintegrate. Or-
chards surrounding the old core add to the 
city’s chaotic fragmentation. The present city 
grew and developed around orchards.

The city’s vibrant contemporary core has a 
Mediterranean/subtropical desert climate. It 
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is surrounded by major retailers and public 
services (town hall, daira on the main high-
way), giving it an irregular shape. Also, roads 
and pathways run through the orchards. The 
neighborhood’s narrow, winding paths and 
lack of access roads testify to the lack of 
building lots and the history of travel on foot.

The new urban residential zone Ras El Ain lies 
three kilometers east of the old city. The dis-
tribution of amenities is inequitable. Most 
communal housing complexes are located 
here, displacing other urban fabric. This ap-
proach has altered spatial hierarchy and 
equilibrium. Individual residences are “vil-
las” set in their own orchards with apricot 
trees. This substantial structure includes 
contemporary comforts. When this habitat 
encroaches on agricultural land, it is illegal.

In such situations, local governments adopt 
compromising positions, combining monitor-
ing and limitation with acceptance, due to the 
lack of alternatives. National law forbids the 
development of undeveloped land into com-
munity land reserves. That is why the state re-
pealed the Construction and Subdivision Per-
mit Law 82-02 and established urban planning 
tools. This aim was achieved by creating Fen-
arou, 1.5 km north of the metropolitan area’s 
economic core. Fenarou is currently part of 
N’Gaous due to its location and geomorphol-
ogy. The area is home to the police station and 
hospital. Two main axes link the town to the 
city (the national highway and the successful 
North construction bypass).

N’Gaous’ apricot bounty led to the creation of 
Emac and Enajuc (National Company for Juic-
es and Preserves). N’gaous-Conserves were 
created due to the fruit’s exceptional organo-
leptic value and natural character, as well  
as the preservation process learned. So 
N’Gaous’ urban form is unique. Located in an 
orchard, it has a single communication line 
connecting it to the center.

MeThodS

The purpose of this work is to highlight the 
analytical method combined with a decision 
support tool through Geographic information 
systems (GIS) in order to understand the 
problem of urban sprawl on agricultural land 
and to measure the dynamics of the spaces in 
the territory of N’Gaous. The data gathering 
process began with the examination of docu-
mentation sources that serve as a critical 
foundation for understanding the state of the 
art. Additionally, this study is based on a 
firsthand survey of residents and interviews 
with municipal officials in N’Gaous. Concern-
ing the case study’s knowledge, it is built on 
field observations, and images gathered in 
the pursuit of local information about the is-

sue at hand, as we have made fieldwork a 
methodological basis of major importance.
•	 The analytical method is structured around 
two distinct phases: The first phase is based 
on direct observation of the soil. This method 
entails three aspects:

 − The land use mapping (aerial photos and 
digital pictures).

 − The built urban spot (Cadastral data and 
cartographic products).

 − Quantitative field surveys to explore local 
residents’ true impressions of the destruc-
tion of agricultural land by urban develop-
ment.
The second phase reconstitutes land use and 
its evolution from data initially dedicated to 
another activity. It is characterized by mea-
suring flows (economic and social) and by 
quantification (statistical data).
•	 Quantification of the expansion growth 
rate - The developed methodology uses GIS 
as a decision support tool to spatialize the ex-
pansion of the city. The coupling of informa-
tion with the decision support tool allows the 
territorialization of the effects of the growth of 
the city at the expense of agricultural land. The 
introduction of the database on a geo-refer-
enced cartography through GIS leads to a 
quantifiable reading of the factors inherent to 
the phenomenon of the nibbling of agricultur-
al land. To this end, the interrogation of this 
spatialization enables thematic maps to ex-
plain the impact of spatial evolution.
From the combined method used, three main 
indicators are defined and serve as evalua-
tion and decision support tools to measure 
space consumption at a given time:

 − The basic indicator for quantifying space 
consumption entails the characterization of 
the different types of land use at a given date, 
evolution of artificialized spaces and muta-
tions of agricultural spaces. The second aims 
to qualify the consumption of space and de-
scribe its spatial dynamics:

 − The second indicator tackles spatial growth 
and development of the built environment 
within and outside the urban spot, which de-
scribe the impacts on the rural space (physical 
surrounding and human environment) under 
the effect of action-related phenomena.

 − The third indicator aims to put space con-
sumption into perspective: Urban sprawl is 
defined by the relationship between popula-
tion growth and land consumption via struc-
tural developments (social and economic) 
measured at a point in time T and compared 
to previous situations. The attractiveness of 
the city of N'Gaous (health, education and 
transportation) favors a sustained demo-
graphic growth that is manifested by a strong 
dynamic of its peri-urbanization.
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The first method adopted allowed to charac-
terize the dynamics of peri-urbanization and 
to identify their causal relationships across 
the N'Gaous territory through the artificial-
ization of agricultural land. Its implementa-
tion consists of analyzing and monitoring the 
consumption of agricultural land.

•	 Statement of the problem - Based on the 
data, four main issues were identified:

 − To raise awareness of the preservation of 
the agronomic heritage of the soil (the culti-
vation of apricot trees);

 − To slow down the dynamics of soil artifi-
cialization (sprawl, fragmentation);

 − To maintain and promote the dynamism of 
agricultural activity;

 − Maintain and promote the territory's co-
herent development capacities.
For each of the four issues, measurement cri-
teria relevant to the stakeholders' point of 
view and reflecting different levels of concern 
were identified. These criteria have been for-
mulated in a deliberately synthetic manner to 
facilitate exchanges and understanding of 
the approach followed.
The organization of the measurement criteria 
constitutes a reference base that guides the 
selection of the three indicators mentioned 
above. The exercise of this analysis refers to 
the spatio-temporal relevance of the indica-
tors to be retained and, therefore, to the spa-
tial information to be mobilized. The impor-
tance of the phenomenon of agricultural land 
consumption led to the need to spatially fo-
cus the various indicators on the outlying 
lands of N'Gaous. The spatial data exploited 
has allowed for a building of a database with 
reference to the year 2018, a period of pro-
found spatial mutations (land occupation 

and use) in which the action of actors in terms 
of territorial management fits.

Discussions on the purpose of the results of 
the fieldwork revealed the need for spatial 
data that would make it possible, on the one 
hand, to qualify the agronomic potential of 
soil and, on the other hand, to measure and 
monitor the consumption of this potential by 
artificial spaces.

reSulTS and inTerpreTaTionS

The 1977 census indicated a population of 
9,284 compared to 4,887 in 1966. Although 
higher than the average for small towns 
(4.6%), N’Gaous’ growth rate declined sub-
stantially to 6%. This is due to the relative 
stagnation of migration resulting from the 
displacement of populations to other more 
attractive areas (Batna, Setif, and Algiers). 
Blind consumption of agricultural land by the 
urban growth will come to a halt through or-
dinance N° 71-73, carrying the nationaliza-
tion of agricultural lands and through ordi-
nance N° 74-26 carrying the nationalization 
of the urban land. During this period, it is 
observed that N’Gaous experienced major 
economic difficulties related to the context 
prevailing after decolonization. Houses of 
traditional rural character, scattered at the 
gates of the village on agricultural land, were 
built. This primary extension outside the core 
expresses an apparent disparity in the built 
environment between the initial core and 
these first extensions.

During the period 1977-1987, the population 
of N’Gaous increased by 5,848 inhabitants, 
from 9,284 in 1977 to 15,132 in 1987, at a rate 
of 5.0% per year compared to 6.0% for small 
towns. This demographic evolution can be 

Fig. 2 The shift from urbanization to the periphery
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explained first by more births than deaths, a 
logical consequence of the improvement in 
health conditions, where the mortality rate, 
including infant mortality, decreased signifi-
cantly, consequently leading to an accelera-
tion, sometimes spectacular, of natural pop-
ulation growth (3332 people), and, second, 
by a migratory balance that remains relative-
ly constant (2516 people; Fig. 2).

Originally a rural town, N’Gaous has adapted 
its rurality to the needs of urban recreation as 
it has grown from a village into a city. A large 
part of its orchards has disappeared in favor 
of communal and private housing develop-
ments. However, local authorities are aware 
of the seriousness of the situation, and for 
this reason, strict measures have been taken 
to preserve agricultural land. A building per-
mit is only issued on an agricultural parcel if 
the applicant is the owner and the use of the 
house is strictly personal.

Despite these measures, orchards are declin-
ing. That is why the city of N’Gaous presents 
a mosaic of vegetation and mineral; some-
times, an urban island in the middle of trees, 
sometimes an island of fruit trees in the mid-
dle of urban constructions. This image offers 
a landscape, both urban and rural (Fig. 2).

At the 1998 census, the city of N’Gaous had a 
population of 25,766 inhabitants, compared 
to 15,132 in 1987, corresponding to an annual 
growth rate of 4.6%, higher than the national 
average for small cities (3.8%). As a result, 
immigration is its main factor of demographic 
growth, coming in particular from the com-
munes near the city.

The city of N’Gaous has urbanized rapidly fol-
lowing its promotion to the rank of the chief 
town of Daira in (1984), which has resulted in 

the excessive consumption of the peri-urban 
lands. This new administrative function led to 
the establishment of public services in socio-
educational, administrative, and health realm, 
turning it into in a new urban centre. A Master 
Urban Plan from 1986 consequently forced de-
velopers and elected officials to consider the 
status of urban agricultural space.
Simultaneously, the commune has embarked 
on a massive program of housing estate de-
velopment to suit the population’s demands. 
Their designs are straightforward: They fea-
ture dwellings constructed on plots of 150 to 
200 m2 and consisting mostly of a first floor 
and an upper story. The latter is not neces-
sarily completed as its building is contingent 
upon the financial resources of the owner. 
They are half rural, half urban dwellings de-
signed for affluent rural immigrants deter-
mined to erect a roof by whatever means nec-
essary and for renters desiring a pleasant 
“home”.
Figure 2 shows that agriculture occupies 
gaps that are neglected almost to the point of 
obscurity because they are incompatible with 
the classical harmony of the city. It will re-
quire all local government’s attention to un-
derstand that these vacant areas are an in-
herent part of the urban fabric and form a 
necessary structural element that must be 
addressed.

The critical fact about this period is that the 
bulk of these outlying communities, or pieces 
of land, were privately owned, allowing for 
the development of massive spatial exten-
sion activities to accommodate newcomers. 
This fast urbanization is a result of a major 
demographic overflow and a desire to be 
closer to the city’s amenities (school, work, 
housing, electricity).

Fig. 3 N’Gaous, a radioconcentric city  
with a fan-shaped breakdown
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The city of N’Gaous has a population of 33,515 
residents as of the 2018 census. The latter dis-
perses its communities across an ever-ex-
panding territory. Between 1998 and 2018, the 
built-up area more than quadrupled in size. It 
is highlighted that urbanization and agricul-
tural decline coexist, giving rise to increasingly 
varied activity dominated by the tertiary sec-
tor. The process of residential mobility that 
began during the decade continues with an 
accentuated scope. Rather than being de-
layed, the urban front, voracious for space, 
has burst towards the whole of the gardens in 
a fan-shaped manner (Fig. 3), using the peri-
urban grounds as a support point. It continues 
to grow at an accelerated speed, despite pub-
lic pressure on lot beneficiaries, resulting in 
expansions in oil fields devoid of basic facili-
ties and, as an added benefit, in the excessive 
consumption of land, obliterating any attempt 
of space optimization.
In summary, the city of N’Gaous is a pretty 
unique instance; it is a mosaic of plants and 
minerals, at times an urban island surround-
ed by trees, at others a fruit tree island sur-
rounded by urban structures. This picture 
depicts an urban and rural setting; in reality, 
it depicts a metropolis in the countryside. 
The city’s districts are spread out across an 
ever-expanding territory, and its fabric, which 
lacks a regular and organized grid, coexists 
with these gardens, transforming it into a 
green metropolis in a diluted system along 
the roadways supplying the peripheries. The 
farmer who builds his home in the center of 
his orchard is responsible for this swarming. 
Thus, N’Gaous is one of the few cities that 
has retained its agricultural areas despite its 
development at their cost.

analySiS

The analysis of Table I reveals that the agri-
cultural sector has declined in importance 
over the last few decades, from 22.3% of the 
workforce in 1977 to 6.1% in 1987 and 5.5% 
in 1998, despite the fact that agriculture is 
the region’s vocation, indicating that the 
workforce is shifting toward more lucrative 
and less strenuous work. The construction 
and industrial sectors have remained stag-
nant, accounting for only 27% of the active 
population, despite the presence of produc-
tion units (Emac and Enajuc factories for 

shoes and apricot processing) that employ 
workers from outside the municipality; 
whereas the tertiary sector has exploded, ris-
ing from 45.3% of occupied workforce in 
1977 to 73.3% in 1987 and 67.5% in 1998, 
establishing itself as the driving activity in 
the municipality (high school, hospital, voca-
tional training center).
Economic activity continues to be a signifi-
cant driver of urban expansion in N’Gaous. 
Nevertheless, a 2018 survey found that the 
percentage of influxes continues to grow as a 
result of urban development on all azimuths.
In 1977, employment in N’Gaous was equally 
divided across all sectors, with agriculture ac-
counting for one worker in four; the rest is em-
ployed to the tune of 45% in the tertiary, 22% 
in construction, and 11% in the processing in-
dustry of fruit productions. The city’s promo-
tion as a daïra in 1984 increased employment 
in the tertiary sector, particularly in public ser-
vices, as a result of the management of newly 
acquired facilities. Additionally, the apparent 
decline in agricultural employment does not 
reflect a decline in agricultural activity but 
rather a conversion of a portion of its work-
force to services and administration, as arbori-
cultural activity is seasonal.
In 1998, the secondary sector was supple-
mented by the creation of a shoe factory, 
which offset the tertiary sector’s weight and 
rebalanced its internal structure in favor of 
commercial activity.
Since the 2000s, municipal governments 
have reinforced their efforts by providing as-
sistance to farmers who practice urban agri-
culture, actively encouraging the return of 
agricultural activities for the promotion of 
agro-industry, and ensuring the sustainabili-
ty of community garden plots in the face of 
real estate pressure.
According to Fig. 4, the engine of the econo-
my in N’Gaous is arboriculture, followed by 
related industries; paradoxically, employ-
ment is dominated by the tertiary sector due 
to the city’s new position and the develop-
ment of related activities. N’Gaous is a relay 
center; its physical location is the barycenter 
of a triangle whose apexes are the rival urban 
centers of Merouana, Barika, and Ain Azel in 
an arboriculture area.

The attractiveness of the city of N’Gaous was 
quanitified by examining public utilities 
(health and education) in conjunction with 
the transportation sector. This appeal has a 
direct effect on the city’s urban sprawl. 
N’Gaous has a polyclinic, a health center, and 
a 240-bed hospital in the health sector. Apart 
from outpatient treatment, the hospital regis-
tered 12,361 hospitalizations in 2018, all of 
which originated in the communes of its daïra 
and its environs. This infrastructure is in high 

Table I Evolution of employment by branch of economic activity between 1977 and 2018 (in %) 

Year Agriculture Construction Industry Services Total workers

1977 244 22.30% 232 21.21% 123 11.24% 495 45.25% 1094

1987 156 6.07% 283 11.01% 247 9.61% 1885 73.32% 2571

1998 233 5.52% 379 8.97% 763 18.06% 2849 67.45% 4224

2008 336 4.72% 495 6.96% 2127 29.93% 4148 58.37% 7106

2018 1421 10.12% 645 4.59% 5929 42.25% 6036 43.01% 14031
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demand because of the high level of care 
given and the skill of its medical and para-
medical employees (Direction of Planning 
and Development of the Territory of Batna 
2018).

Thus, 2667 patients come from N’Gaous 
(21.6% of the total), 779 from Boumagueur 
(6.3%), and 1013 from Sefiane (8.2%), for a 
total of 4462; 3437 patients (36.1%) under 
the communes that comprise its daira; 1910 
patients are from Ras El Ayoun, 1613 Gosbat, 
988 Guigba, a total of 4511; 3474 patients 
(36.5%) from the communes of the daira of 
Ras El Ayoun, 990 patients from Ouled Si Sli-
mane, 482 Lemsene, 815 Taxlent, or 2448; 
1885 patients (19.8%) coming from the com-
munes of the daira of Ouled Si Slimane and 
finally 939 patients of Rahbat (7.6%), com-
mune of the daïra of Ouled Sellam. As ob-
served in Fig. 5, the strong influence of health 
facilities, both by the number of hospitalized 
and by the number of localities covered, the 
sector devotes 2/3 of its capacity to the ser-
vice of the daïra of its region (in the circle of 
about 50 km).

In terms of secondary education, the city of 
N’Gaous is served by three high schools, two 
of 1000/300 and 760 posts each, and a 
1000/300-seat technicum. The combined 
secondary cycle of the city’s three-four struc-
tures accommodates 3736 students, of 
whom 2600 are from N’Gaous (69.6%), 265 
from Boumagueur (7.1%), and 41 from Sefi-
ane (1.1%), municipalities that are part of the 
city’s daira; the remainder comes from the 
neighboring daira of Ras El Ayoun, with 11 
students from Gosbat (0.3%), 30 students 
from Ras El Ayoun (0.8%).

Two factors account for this influence: the 
city’s core location in this rural setting is 
somewhat remote from other cities of compa-
rable size within a 50-kilometer radius, and 
the city has benefitted from a program to con-
struct educational infrastructure that fits the 
region’s youth requirements. However, its 
area of appeal extends farther to the north-
east, including the communes of Taxlent and 
Ouled Si Slimane that were once part of its 
daira but have since been absorbed into Ouled 
Si Slimane; while, to the south, it is restricted 
to the official limits of its present daira (Fig. 5).

The attractiveness of the city through the 
means of transport mentioned in Fig. 5 con-
firms the links that unite it to its environment. 
The center dominates relations with the com-
munes in its territory and those of Ras El 
Ayoun to the northeast in all areas, while its 
relations with Batna are those of a subordi-
nate urban center, and exchanges with Bari-
ka are balanced and are of an economic na-
ture. The current means of connection, which 
is the minibus for the small distances which 
separate the small city from the chief towns 

(approximately 20 km), ensures more than 
305 rotations per day. Its important econom-
ic potential, its level of appreciable equip-
ment and its dense road network make of the 
city a dynamic center which serves the locali-
ties of its territory and those of its environ-
ment, pushing back even the limits of the 
neighboring influences (Mérouana and Aïn-
Azel), whereas that of Ras El Ayoun is largely 
absorbed.

In sum, the city, unquestionably, exerts a 
multiform attraction with its rural environ-
ment directly or indirectly. Motivations for 
this attraction are diverse and numerous, 
daily or permanent. Permanent, they are re-
lated to the unprofitability of agriculture, the 
arduousness of agricultural work, rural un-

Fig. 4 Evolution of economic activity per branch  
from 1977 to 2018

Fig. 5 The city of N’Gaous exerts a multiform 
attraction on its environment
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employment, the comfort of urban services 
and the dynamics of the tertiary sector, etc., 
because city dwellers in this center, both ru-
ral and urban, are looking for the advantages 
of the city and the countryside combined, 
without their disadvantages, for the proximi-
ty of jobs, services and culture, linked to their 
centralities. This has led to a maximum artifi-
cialization of the gardens surrounding the 
city. Micro and macro socio-economic factors 
interact: means of transport, the land market, 
individual preferences for residential loca-
tion, demographic changes, the attractive-
ness of the city.

diScuSSion

From a technical standpoint, the cartographic 
and GIS approaches were deployed in esti-
mating the changes that happened between 
1966 and 2018, demonstrating a large spatial 
expansion equal to 69% of the entire urban-
ized area (Fig. 7). By conducting quantitative 
field surveys, local residents’ true impres-
sions of the destruction of agricultural land 
by urban development would be explored. 
The findings indicate that the town of 
N’Gaous’s urban expansion has resulted in a 
spatial recomposition characterized by the 
steady retreat of agricultural regions in favor 
of built-up areas (Fig. 6). As the urban frontier 
spreads, the city’s image deteriorates as de-
velopments on orchard land plots violate all 
urban planning standards. Certain types of 
expansion create enormous difficulties and 
exclude any sort of control over the manage-
ment and growth of space. This circumstance 
is a result of a desire to possess a single-fam-
ily house.

Similarly, the survey shows that the urban 
center is organized in a radioconcentric logic; 
a belt of apricot trees (600,000 apricot trees 
on 420 hectares) surrounds the city. The pe-

ripheral space is a food belt under the city’s 
influence, allowing it to be supplied directly. 
The image of nourishing and essential agri-
culture remains present in the minds of city 
dwellers who praise “miniature” agriculture 
(Vidal & Fleury, 2009).
Beyond the orchards, there is an area of in-
tensive, high-yield crops, mainly market gar-
dening, covering 570 hectares. Despite in-
dustrialization, the city and agriculture are 
still closely linked. The city still needed local 
agriculture on the outskirts of the city, espe-
cially because the means of transportation 
were limited and rather slow. This agriculture 
allows a certain transition from the city to the 
countryside, despite the fact that it is often 
threatened by its consumption because it is 
considered a land reserve in answer to pri-
vate actors and neglects the function of food 
production.
Fig. 8 illustrates the development of the urban 
area in relation to population increase. It rep-
resents the territory’s uniqueness and history. 
Behind the “dynamics” of space consumption, 
one must detect techniques for population re-
ception that, depending on the region, follow 
distinct logics but are all highly influenced by 
the individual’s economics. These changes are 
indicative of a loss in agricultural land that is 
highly productive (Table II).
There is a remarkable emergence of a me-
tropolis whose production and consumption 
are shifting back to agriculture. While the city 
of N’Gaous is far from avoiding the spread  
of peri-urbanization, it is making strides in 
maintaining the core green zone (Fig. 9). 
From now on, in the context of N’Gaous, re-
turning to the land and caring for apricot gar-
dens at the city’s gates has developed into a 
privileged relationship of goodwill, and ap-
pears to have completed its transformation 
from agriculture considered and organized to 
feed humans to an “agrarianization” of plac-
es and men sharing the same space. As a re-
sult, it is suggested to properly inquire about 
the degree to which agriculture is evolving 
into a new instrument for urban develop-
ment. In summary, the appeal of N’Gaous is 
shown by the urban area’s expansion, which 
is surpassing population growth.
This attraction to this portion of the territory 
has resulted in phenomena such as:

 − “De-densification” of the old and dilapi-
dated city center increases the consumption 
of space in order to have an airy, and there-
fore not very densely populated, individual 
habitat and a decent housing.

 − New lifestyles (shrinking of households) 
can explain in part this situation.

 − The increased need for equipment, infra-
structures, services and utilities in the attrac-
tive areas that appear to be “better provided 
for” than in the city center.

Fig. 6 Consumption of rural space and evolution  
of urban space
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Fig. 8 The shift of N’Gaous from a rural center  
to a fragmented city (above)

Fig. 9 Consumption of rural space and evolution  
of urban space

Table II Distribution of the surface area of the territory and the population of the city of N’Gaous  
between 1966 and 1998

1966 1977 1987 1998 2008 2018

Built area 33,7 47,6 141,6 216,5 287 379,7

Orchards 455,3 445,3 426,4 422,6 384 348,7

Farminglands 646,3 642,4 567,3 496,2 464,3 406,9

Trees 646 427 632 229 605 395 600 000 545 196 495 503

Population 4 887 9 284 15 132 25 766 29508 33515

Density 145 195 107 119 103 88

Faced with this position, local decision-mak-
ers must aim to maintain as much control 
over property as possible in order to influ-
ence city growth decisions and promote ur-
ban redevelopment. However, they must also 
strive for compactness in order to maximize 
the surface area and prevent land consump-
tion, or enhance the multi-functionality of 
peri-urban places shared by city actors, and 
thereby foster a more acceptable mix (shared 
parking, common commercial, and service 
spaces). The territorial players must adopt 
and share the same reality of the stakes as-
sociated with space usage.

concluSion

The current study aimed to highlight the phe-
nomenon of the urban sprawl in the Algerian 
city N’Gaous. To define the implications of 
the phenomenon, it was necessary to adhere 
to urban planning standards and to imple-
ment the terms of the management plan, 
which are included in the city’s master plan. 
That is why the results call upon rational land 
use and planning and the balance between 
the urban-rural realities. Apart from N’GAous, 
and, more widely, Algerian cities, it is indis-
putable that the city has lost its unfavorable 
reputation as a “tutelary parasite” in order  
to exert progressively unilateral dominance 
over the surrounding countryside. The city-
countryside binary looks to be shifting pro-
gressively in favor of the metropolis, for 
which rural regions have provided suffocat-
ing contingents of peasants. The interest of 
this paper has been to provide practical re-
sults that contribute to improving the chal-
lenges of peri-urban agriculture in the Algeri-
an context, which is strongly marked by rapid 
demographic and urban growth.
The case of N’Gaous has offered an opportu-
nity to put the concept of an agri-urban sys-
tem to the test. This has allowed for the un-
derstanding of the breadth of the city’s ex-
ploring links with agriculture. Additionally, it 
facilitated the collection of data on the ac-
tions, uses, and arrangements of urban agri-
cultural actors.
To this end, the findings emphasize the criti-
cal role of adaptive governance in the ongo-
ing construction of sustainable agricultural 
production, in addressing environmental 
challenges, in reconciling rural and urban 
lifestyles, and in renegotiating the relation-
ship between the city and agriculture for sus-
tainable development: all of which are en-
abled by these unprecedented glimpses into 
rural life, using planner-like tools.

This paper proposes an analytical technique 
for assessing the urban sprawl in a city that 
decision-makers may utilize to ensure sus-
tainable urban growth. Moreover, the re-
search reveals that the analytical method, 

combined with Geographic information sys-
tems (GIS), is beneficial for urban planning 
and monitoring and a future regulation of 
new urban projects.

As for recommendations, decision-makers 
are accountable for enforcing and adhering 
to the rules, as residents construct dwellings 
to suit their housing requirements, which the 
state was unable to supply due to the silence 
of competent authorities. In other words, the 
future of Algeria’s urban form is determined 
by the country’s selected territorial planning 
strategy.
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Fig. 1 Examples of waqf  
buildings renovated by the  
Koç Foundation:
-  Safran Han (top left  

and right): refunctioned  
as a museum in 2016

-  Çukur Han (in the middle): 
redone to be used as a hotel  
in 2010

-  Çengel Han (bottom left  
and right): refunctioned  
as a museum in 2005
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inTroducTion  

 Cultural heritage is an important part of 
society’s social, cultural, and economic well-
being. Governmental institutions and the 
countries’ private sector work together in the 
architectural preservation of the built heri-
tage and in doing so, both national and in-
ternational legislation, standards, and gui-
delines are applied. Existing approaches to 
architectural conservation mostly tend to 
seek an answer to “how” and “why” preserve 
(Ahunbay, 2004: 8; Kuban, 2000: 54, 58; 
Madran and Özgönül, 2005: 57; Tümer, 1997: 
19-21; Zakar and Eyüpgiller, 2015; Page, 
2016: 19-67; Wagner and Patterson-Tiller, 
2018; Tomlan, 2015; Meeks and Murphy, 
2016). However, to better understand the an-
swers to these questions, it is also important 
to question the main actors in historic preser-
vation and to ask the question of “who”. 
Hence, in this study “how” and “why” to pre-
serve is discussed shortly and due to the lack 
of literature on the efforts of preservation ac-
tors, it is aimed at examining the role of state 
institutions and private foundations, waqf1, 
and civil society organizations in historic 
preservation in the context of two different 
countries. Thus, the question of “who” is 
equally important and is in the focus of the 
paper. 
Turkey and the United States, which have 
rather different legislations, organizations, 
and even terminologies in the preservation 
field, have been chosen as the case study 
countries. There is a limited number of stud-

ies on the cross-cultural comparison of heri-
tage preservation in the United States, Brit-
ain, Europe, and Asia (Barthel, 1989: 87-105; 
Fung et al., 2017: 927-942; Keune, 2003: 
353-382; Ornelas et al., 2016: 725-732; Quin-
tard-Morenas, 2004: 137-190; Stubbs and 
Makás, 2011; Xu, 2017; Yang, 2014; Wang, 
2007; Yeomans, 1994: 159-178). There are 
also quite a few studies on the preservation 
of built heritage by foundations and the waqf 
system in both Turkey (Akar, 2009; Dede-
hayır, 2010; Keskin, 2015; Madran, 1996, 
1997, 2004; Öztürk, 2007; Şahin and Güner, 
2006) and the USA (Howe, 2003; Merrill, 
1980; Mulloy, 1976; Murtagh, 1997; Wood, 
2010). The studies focus on the preservation 
activities in each country, and thus lack a 
comparative context. However, cross-nation-
al and cross-local comparisons can be useful 
for transferring knowledge for contemporary 
studies (Alterman, 2010). In the same way, 
such a comparison is essential to understand 
the role of NGOs, state and community in-
volvement, conservation mechanisms, and to 
reveal advantages and disadvantages in ar-
chitectural preservation in both countries. 
That way both heritage regulation makers 
and heritage users of each country may learn 
from each other by transferring their strengths 
and/or re-arranging the weaknesses. The 
main arguments in favour of such a compari-
son of these two cases are presented below:

 − Despite the very differences in each coun-
try, there are also links and relationships in 
the preservation field/policies, and the pres-
ervation legislation in each country plays a 
similar role and functions to resolve prob-
lems/dilemmas in historic preservation prac-
tices. Therefore, by revealing links and com-
paring preservation practices and policies, 
practitioners in the preservation field might 
have the opportunity to exchange knowledge 
about alternative approaches to preservation 
and could benefit from a comparative experi-
ence in order to enhance the sustainability of 
built heritage.

 − Cross-cultural comparisons of two differ-
ent countries with two long-established sys-
tems (waqf versus NGOs), should also enable 
legislators and practitioners (in both the pub-
lic and private sector) to gain knowledge 
about an alternative legal framework, actors’ 
participations/engagements, and their main 
stimulus/motivations in the heritage preser-
vation, making it possible to come up with 
better solutions, face challenges, and avoid 
past failures.

 − Last but not least, such a comparison 
 reflects various public, national, social, and 
cultural conditions of each country, mak- 
ing systematic mutual learning/development 
and sustainable management of heritage 
preservation a possibility in case they are 
well-analysed.
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MeThodology of The reSearch

The research method included literature sur-
vey, historic and archival research and cross-
cultural comparisons in Turkey and the USA. 
Archives of the Directorate General of Foun-
dations (DGF) Department of Culture and 
Registration in Turkey was applied for the 
waqf deeds of the monuments and for their 
translations in order to gain knowledge about 
the terms and conditions of waqf documents. 
Waqf documents on Sultan Suleyman Khan 
Waqf, Nurbanu Valide Sultan Waqf, Sultan 
Keykavus Waqf, and Bursa Yıldırım Bayezid 
Waqf were examined in detail. In addition, 
the Foundation Services Department was ap-
plied and the experts in the department were 
interviewed for the data on new and old foun-
dations to specify the ones related to the 
preservation field. The author also experi-
enced the Cultural Heritage Conservation 
Board meetings in Ankara and Karabük in 
2005-2008 as the institution representative 
member of the Ankara Regional Foundation 
Directorate Office. In the USA, similarly, the 
author attended the Minnesota State Review 
Board meeting in late 2012 as a guest partici-
pant. That way it became possible to inter-
view Conservation Board members and gain 
experience about Conservation Board meet-
ings in both countries, as well as about vari-
ous conversations, decisions, and perspec-
tives on historic preservation in both Turkey 
and the USA. Data on registered historic 
properties in both countries has been pro-
vided from the official websites of the Minis-
try of Culture and Tourism in Turkey (MoCT, 
2022a) and the National Register Database 
and Research in the USA (NRDR, 2022). Simi-
larly, primary legislation, by-laws, resolu-
tions, organizations, standards, guidelines, 
and higher education programs on historic 
preservation were provided from the official 
websites of related institutions (National 
Park Service-NPS, Ministry of Culture and 
Tourism-MoCT, T.R. Presidency Legislation 
Database System-PLDS, Council of Higher 
Education-CHE, Preservation Directory) in 
both countries (Council of Higher Education-
CHE, 2022; NPS, 2018a; NPS, 2018b; NPS, 
2021a; NPS, 2021b; Preservation Directory, 
2022; MoCT, 2022b; PLDS, 2022).

The research covers the development of his-
toric preservation, various preservation leg-
islation, and organizations in both countries, 

a clarification of the roots and history of dif-
ferent NGOs, foundation/waqf systems, and 
their role in preservation activities and the 
questions of “how” and “why” to preserve in 
each country. What follows is a cross-cultural 
comparison in the preservation field held by 
foundations, revealing their similarities and 
differences, as well as potential advantages 
and disadvantages, in order to develop a 
transfer of values. 

Turkey and the USA have been chosen as the 
case study regions for cross-cultural studies 
first, because they have different historic 
backgrounds and legal frameworks on the 
field and, second, have different cultural, so-
cial, national, religious, economic, geograph-
ical, landscape, and climate characteristics, 
which all shape preservation activities. Their 
total area and population density also differ. 
Regarding the governmental, institutional 
authorities, and civil society working within 
the preservation field, the two countries have 
highly different organizational frameworks 
and historic roots (waqf versus NGOs). Re-
garding the similarities, both have abundant 
and diverse heritage properties similar in 
number, of international significance, nation-
al, or local importance, which are under legal 
protection.2 

This increases tourism potential related to 
built cultural heritage and presents a pool of 
similar challenges and opportunities in terms 
of preservation and urban development. In 
addition, both countries have their own pres-
ervation legislations, as well as adopted in-
ternational preservation charters and con-
ventions, dedicated to the enhancement of 
heritage preservation. Similarly, they both 
have a dynamic history hosting various iden-
tities, which influence the management, 
function, and owners of heritage buildings/
areas, and both of them were also influenced 
by their neighbours or multi-ethnic societies 
throughout history. Despite their different 
sizes, culture, and economy, public participa-
tion can be observed in preservation practic-
es, affecting the cultural heritage manage-
ment and development in both countries. 
There is also community involvement and 
public-private partnership in both Turkey and 
the USA, which has been beneficial for the 
preservation of different types and scales of 
cultural heritage. Lastly, in both countries, a 
master’s program in historic preservation 
started in the same years, proving the in-
creased level of consciousness and emphasis 
on the scientific importance of the preserva-
tion field.

Differences and similarities attract the atten-
tion of a deeper study which should reveal 
the very reasons and transfer potentials for 
the betterment of preservation studies in 
both countries.

1 Waqf means “to prohibit the selling or buying of an 
immovable and donate it for the use and welfare of the 
public” (Madran, 2004: 143).
2 Since 1966, more than 95.000 historic properties (in 
total 96.643 buildings, structures, districts, and sites) 
have been registered and listed in the National Register of 
the USA (NRDR, 2022), and the number of registered his-
toric properties in Turkey has reached to 119.263 by the 
end of 2021 (MoCT, 2022a).
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preServaTion in TurKey

In Turkey, until the mid-19th century, Islamic 
provisions and the waqf system, first started 
in the Seljuk period and continued up till the 
end of the Ottoman period, provided the 
most effective regulatory system in the field 
of conservation. Regarding the questions of 
“why” and “how” to preserve; waqf institu-
tions were based on charitable giving, serv-
ing God forever, and concepts of alms and 
offerings of the Koran, establishing many 
buildings or complexes such as mosques, 
madrasahs, baths, imarets, and hospitals3 
(Akar, 2021: 87-104). The philanthropic peo-
ple, who established the waqf institution, 
also donated an income-generating property 
to this institution and ensured that the ser-
vices, including repairs and maintenance 
works, were provided uninterruptedly in the 
institution. Waqfs include a written endow-
ment deed to formalize all the donated goods 
and incomes and include information on their 
status, how the income was collected, and 
where and how it would be spent. It was in 
1839 with the Tanzimat period that the insti-
tutionalization of the waqf system and legal 
regulations in repairs started (Madran, 2002: 
14-15; Madran, 1996: 60; Dişli and Günel, 
2020). Ebniye Regulations (1848), Municipal 
Provisions of Şehremenati (1855), and Turuk 
and Ebniye Charter (1864) all included indi-
rect regulations on the repairs of cultural 
heritage, but it was in 1869 that the first legal 
regulation on the protection of cultural heri-
tage (Asar-ı Atika) was adopted. In 1874, 
1884, and 1906 the second, third, and fourth 
Ancient Monument Regulations were adopt-
ed, respectively. The Conservation of Monu-
ments Act was adopted in 1912 for the protec-
tion of monuments from demolition that re-
quires authorization, and in 1923 the Turkish 
Republic was established, so all the remains 
belonging to earlier cultures were accepted 
as the common heritage (Jokilehto, 2011: 
245). In 1917, a conservation council, mostly 
responsible for the registry of monuments 
throughout Istanbul, was established and 
later, with a new regulation in 1924, renamed 
the Committee for the Protection of Old Mon-
uments, making it compulsory for both the 
state and individual actors to take permis-
sions from this new commission for any res-
toration interventions (Açıkgöz, 2014). In 
1933, a new Commission, responsible for the 
conservation of monuments in the whole 
country, was established and giving impetus 
to national listing and documentation. In the 
Early Republican period (1923-1950), the res-
toration of monuments in Istanbul went 
through coordination problems and inter-in-
stitutional conflicts. There was also an in-
tense restoration program, in most cases ex-
tending the building itself and causing the 

destruction of adjacent structures for the 
sake of increased visibility and moderni-
zation via urban transformation projects 
(Açıkgöz, 2014; Dinler, 2021). Açıkgöz (2014) 
interprets this situation as a kind of appro-
priation, either in the form of refunctioning of 
old monuments or ‘stylistic, periodic, and dy-
nastic classification’ of heritage buildings all 
discursively aimed at emphasizing the na-
tional label, Turkish patrimony. He further 
argues that in the Early Republican period, 
historic preservation was an effective way to 
exhibit the nascent power of the nation-state 
and to increase its authority on society, while 
their diplomatic significance, national pres-
tige, construction period, and patrons of the 
monuments were the primary factors affect-
ing preservation decisions (Açıkgöz, 2014).

With the establishment of the first expert 
agency, the High Council (HC) for the Historic 
Real Estate and Monuments in 1951, new dis-
cussions on conservation began, such as 
conservation of historic areas as well as indi-
vidual buildings, and HC operated as the sci-
entific body of the centralized authority 
(Şahin-Güçhan and Kurul, 2009: 22, 26, 28; 
Dinler, 2021). Later, Antiquities Law No 1710 
was accepted in 1973, which introduced the 
term ‘conservation site’ for the first time as 
part of “integrated conservation” (Dinler, 
2021). The HC continued its duties until the 
adoption of the Law of 2863 on Conservation 
of Cultural and Natural Property in 1983. With 
the amendment of this Law, in 2004, some 
major changes were observable both in insti-
tutional and regulatory areas in preservation 
works. Thus, new responsibilities were given 
to the local governments, resulting in the in-
creasing localization of the conservation ac-
tivities (Table I). In addition, according to 
Aykaç (2021) with the establishment of the 
Turkish Cooperation and Coordination Agen-
cy (TİKA) in 1992, the Neo-Ottomanizm poli-
cy, first emerged in Turkey in the 1980s, ac-
centuated the political, cultural, and eco-
nomic influence of Turkey, including heritage 
conservation activities, in the regions where 
Ottoman Empire was dominated once over, 
and in early 2000, this policy was more 
strongly acknowledged. She further argues 

3 As an example, most important building complexes in 
Anatolia such as the Suleymaniye Mosque Complex, Atik 
Valide Mosque Complex in Istanbul, Sivas İzzettin Keyka-
vus Hospital, and Bursa Yıldırım Bayezid Mosque Complex 
were all constructed through the charitable giving of 
waqfs established by the sultans or important people. For 
more details, see their waqf deeds: Archives of Directorate 
General of Foundations (case no: 135, new classification 
no: 52, general 1390) undated foundation deed belonging 
to the “Sultan Suleyman Khan Waqf”; Archives of Director-
ate General of Foundations, in Notebook No. 1426 and 
2113, Sultan II. Selim Khan’s wife Nurbanu Valide Sultan 
(Atik Valide Sultan) Waqf in Arabic, dated 990 H. (1582 
M.); Arabic waqf deed belonging to the Sultan Keykavus 
Waqf dated 618 H. registered in the Archives of Directorate
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that TİKA was involved in the conservation of 
Ottoman heritage in Central Asia, the Balkans 
Peninsula, the Middle East, and North Africa 
by using multiple neo-Ottomanism policies 
as a convenient tool for constructing Turkey’s 
transnational heritage-making (Aykaç, 2021).

 − The role of foundations in historic preser-
vation in Turkey: history and development 
- In Turkey, non-governmental organizations 
(NGOs) have been active in the conservation 
field since the Ottoman period. The waqf sys-
tem4 of that period already demonstrated 
civil society solidarity, working for the sake of 
the public, including maintenance activities 
without any incentive, such that in the 19th 
century, nearly 7% of the waqf income was 
allocated for the repair needs and expenses 
of the buildings. Under the conditions speci-
fied in the waqf deeds, the trustees conduct-
ed repairs for the most part before the Tanzi-
mat period (before the mid-19th century). 
Only when the income of the foundation was 
insufficient for repair, did the state treasury 
intervene. In addition, among the employees 
of the large foundations were there perma-
nent workers, called ‘meremmetci’ responsi-
ble for regular maintenance and repair works 
(Madran, 2002: 9). Similarly, in the 19th cen-
tury, the first non-governmental organiza-

tions on conservation and museology were 
first established. The Izmir Library and Mu-
seum Society (founded before 1878) is known 
as the first NGO in the conservation field in 
the late Ottoman period, requesting excava-
tion and research permits from the governor-
ship (Madran, 2002: 79). The Art Friends So-
ciety, founded by Osman Hamdi Bey, and the 
Turkish Association (1909) contributed indi-
rectly to conservation studies through finan-
cial support or educational activities. The As-
sembly of Ottoman Engineers and Architects 
(1908), Assembly of Istanbul Advocate (1911), 
Izmir Assembly of Advocates of Ancient Mon-
uments (1927), Turkish Touring and Automo-
bile Association (TURING, 1923), Edirne Re-
gional Association of Advocates of Ancient 
Monuments (1935), Association for the Con-
servation and Repair of Monuments in Turkey 
(ACRM; 1946), and Bursa Assembly of Advo-
cates of Ancient Monuments (1946) were 
among other conservation organizations in 
Turkey in the early 20th century (Keskin, 2015: 
27-33, 45; Madran, 2002: 80; Madran, 1997: 
83-84; Şahin-Güçhan and Kurul, 2009: 38). 
Before the Republican Period (1923), the 
number of NGOs was rather small, but after 
the 1990s they increased rapidly, including 
the Society of Conservation and Restoration 
Specialists (KORDER, 1998), Foundation of 
Ankaraites (1999), and Foundation of 
Beypazarı Culture and Solidarity Society (af-
ter 1999; Şahin-Güçhan and Kurul, 2009: 38). 
The Union of Chambers of Architects and En-
gineers of Turkey (1954), Association for Con-
servation of Historic Houses (1976), TAÇ 
Foundation (1976), and ÇEKÜL Foundation 
(1990) were among the important NGOs origi-
nally established or with conservation activi-
ties before the 1990s. The Koç Foundation5 
(1969) and Sabancı Foundation (1974) also 
work in the field of restoration, though they 
were originally established for educational 

General of Foundations, on page 288 and 138 of the book 
numbered 584; Bursa Imaret foundation of Yıldırım 
Bayezid Waqf dated 802 Ramadan / May 1400, Archives of 
Directorate General of Foundations, Müceddet Anadolu 
notebooks of 79 and 205, registered on page 45.
4 Waqfs were originally intended for socioeconomic 
welfare of poor and disadvantaged. But this system was 
rather different from the patriotically motivated first ex-
amples of historic preservation in the US.
5 As an example, Çengel Han, Çukur Han, and Safran 
Han were among the most important waqf buildings con-
structed in the 16th century in the historic city center of 
Ankara, and were all renovated with the financial support 
of the Koç Foundation in 2003-2016 under the inspection 
of Directorate General of Foundations.

Table I Primary regulations and organizations related to historic preservation in Turkey

1. Establishment of Old Armoury and Artefacts Collection  
Museum 1846

2. Ebniye Regulations 1848

3. Establishment of Şehremenati (Municipality) 1855

4. Turuk and Ebniye Charter 1864

5. First Ancient Monument Regulations 1869

6. Second Ancient Monument Regulations 1874

7. Regulations for the Construction and Repair of State-Owned Buildings 1877

8. Ebniye Law 1882

9. Third Ancient Monument Regulations 1884

10. Fourth Ancient Monument Regulations 1906

11. Conservation of Monuments Act 1912

12. Ancient City Walls and Castles to be left to the municipalities  
and the governor’s officers Act of 578 1915

13. Establishment of the Permanent Organization of the Conservation Council  
of Ancient Monuments (Muhafaza-i Asar-ı Atika Encümeni Daimisi) 1917

14. Establishment of Turkish Monuments (Asar-ı Atika)  
Directorate affiliated to the Ministry of Education 1920

15. Acceptance of Turkish Civil Code numbered 743 1926

16. Law of Municipalities 1930

17. Municipal Buildings and Roads Law 1933

18. Establishment of Commission for Conservation of Monuments  
(Asar-ı Atika Komisyonu) 1933

19. The Law of Reorganization of DGF 1938

20. Establishment of regional departments of General Directorate  
of Historic Artefacts and Museums (GDHAM) 1944

21. Establishment of The High Council for Historic Real Estate  
and Monuments 1951

22. Antiquities Law No 1710 1973

23. Law on Conservation of Cultural and Natural Property, Act of 2863 1983

24. Establishment of Ministry of Culture 1989

25. Law of 5226, Amendment of Law of 2863 2004
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purposes (Öztürk, 2007: 74-83; Fig. 1). His-
torical Cities Association (HCA; 2000), on the 
other hand, was the pioneer of a new under-
standing of civilization, localization, and 
mass movement in conservation activities by 
connecting the public with municipalities. 
That is why HCA is a good example of public-
private partnership in preservation practices 
in Turkey, by promoting community integra-
tion, creating job opportunities, and enhanc-
ing heritage tourism and education activities. 
The Middle East Technical University (METU) 
was the first university in Turkey with its res-
toration graduate program established in 
1964. At present, the Chamber of Architects 
of Turkey, private property owners, associa-
tions, societies, and universities are the main 
private actors in historic preservation.

 − General tendencies and institutional de-
velopment in historic preservation in Turkey 
- In the pre-1839 period, it was important to 
protect the ‘economic and functional values’ 
of mostly religious buildings through the waqf 
system (Akar, 2009; Dişli, 2013: 31-32; Ma-
dran, 2004: 140-144, Şahin-Güçhan and Ku-
rul, 2009: 21-22). Especially in the Classical 
Ottoman period, religion was a very impor-
tant factor for the conservation of waqf build-
ings, and the waqf institution provided con-
tinuous maintenance, and repair works of 
cultural properties, enabling a mitigation of 
the effects of natural disasters, threats, and 
risks in order to ensure their survival without 
the need for comprehensive repairs. Yet, this 
value-based protection approach, unaware-
ness, religious conservatism, and financial 
obstacles, also caused a decay of heritage 
buildings (Madran, 2004: 37, 140-141). In the 
late Ottoman period, the first regulations 
mostly focused on archaeological works, ex-
cavations, and movable heritage/artifacts. In 
the Act of 1884, conservation was limited to 
properties belonging to the pre-Ottoman pe-
riod, and only in 1906, did the term ‘historic 
artifact’ start to include the ones belonging 
to Turkish-Islamic and non-Islamic periods 
(Dişli and Günel, 2020: 4; Karaduman, 2004: 
73-92). Considering the new developments, 
circumstances, and legislative designs in his-
toric preservation, the 1960s and 1970s 
 witnessed a “better institutionalization and 
conceptualization of architectural and urban 
heritage” (Dinler, 2021). At present, the gov-
ernmental institutions including the Ministry 
of Culture and Tourism, Directorate General 
of Foundations, and local municipalities are 
still primary actors in architectural preserva-
tion in Turkey, while the number of NGOs and 
their budget in the preservation field is rather 
limited. The Ministry of Environment, Ur-
banization and Climate Change, Directorate 
of National Palaces, General Directorate of 
Highways6, Turkish History Association, and 
governorships are other governmental insti-

tutions directly or indirectly related to heri-
tage preservation.

preServaTion in The uSa

There were two distinct paths in preservation 
activities in the USA between the 18th and 20th 
centuries; private sector activities7 and gov-
ernment involvement.8 

Federal involvement in historic preservation, 
on the other hand, began after the American 
Civil War of the 1860s (Stubbs and Makas, 
2011: 435). It was in 1872 that Yellowstone 
National Park was declared a national park of 
for the first time ever by the federal govern-
ment, meaning that natural, together with 
cultural heritage, was accepted as properties 
that should be preserved (Lea, 2003: 3; 
Stubbs and Makas, 2011: 436; Tyler et al, 
2009: 30, 61). The first federal funding for 
preservation activities was allocated for the 
Casa Grande ruin in Arizona, the nation’s first 
National Monument, in 1889, and similarly, 
Cliff Palace Dwellings of Mesa Verde gained a 
National Park Status. The Antiquities Act of 
1906 was the first preservation legislation. 
The National Park Service (NPS), established 
in 1916, was the first governmental adminis-
trative agency, responsible for the protection 
of national parks and environments, and sys-
tematic management and administration of 
properties (Joki lehto, 2011: 263). 

At present, NPS is also  responsible for the 
development of historic preservation stan-
dards/guidelines (NPS, 2021a), funding and 
administration of federal historic preserva-
tion programs (NPS, 2021b), and works in 
collaboration with state and  local govern-
ments, NGOs, individuals, and tribal commu-
nities (Tyler et al., 2009: 31-33). The National 
Historic Preservation Act (NHPA) of 1966 is 
the main preservation legislation at present. 
The American Battlefield Protection Act of 
1996, Historic Sites Act of 1935, National En-
vironmental Policy Act of 1970, Abandoned 
Shipwreck Act of 1988, Archaeological and 
Historic Preservation Act of 1974, and Ar-
chaeological Resources Protection Act of 
1979 present other complementary legisla-
tion in the preservation field (NPS, 2021b; 
NPS, 2018a). Among them, thanks to the His-
toric Sites Act, an Advisory Board was creat-
ed for National Parks, Historic Sites, Build-
ings, and Monuments (Jokilehto, 2011: 263). 
Historic American Building Survey Program 
(HABS; 1933), Historic American Engineering 
Record (HAER; 1969), Cultural Resources 
Geographic Information Systems (CRGIS; 
1989), and Historic American Landscape Sur-
vey (HALS; 2000) were among the important 
contributions of NPS in documentation and 
recordation of heritage buildings, structures, 
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sites, and landscapes. The two divergent 
paths in historic preservation, namely the pri-
vate sector and public activities, became a 
united whole with the establishment of the 
National Trust for Historic Preservation (NTHP) 
in 1949, a new quasi-public organization, 
aimed at linking the NPS and other federal 
preservation activities with the private sec-
tor. It was supported by federal funding until 
1998, and then became independently and 
privately funded (Table II; Tyler et al. 2009: 
61-62).

 − The Role of NGOs in historic preservation 
in the USA: history and development - Ac-
cording to Tyler et al. (2019: 12, 29) historic 
preservation in the USA is based on a ‘grass-
roots’ movement stimulated at the local level 
and then expanded onto larger contexts. Nu-
merous associations were founded in the 

early to mid-1800s, aimed at preserving the 
heritage. The protection of a log cabin in Phil-
adelphia in 1749 was the first recorded pres-
ervation activity held by community efforts in 
the country and Independence Hall in Phila-
delphia was among the nation’s first preser-
vation efforts to save the building from de-
molition in the early 1800s (Murtagh, 1997: 
1-2; Stubbs and Makaŝ, 2011: 429-430; Tyler 
et al., 2009: 27). Fort Wayne in Indiana and 
Fort Meigs in Ohio were the two major sites, 
where individual preservation efforts were 
observable as early as the 1840s (Tyler et al. 
2009: 29). Mount Vernon Ladies Associa- 
tion founded in 1853 to save Mount Vernon, 
George, and Martha Washington’s home-
stead is considered the first nationwide pres-
ervation organization (Jokilehto, 2011: 263; 
Lea, 2003: 2; Stubbs and Makas, 2011: 431). 
The Minnesota Historical Society (MNHS), 
 established in 1849, was among the first his-
torical organizations rapidly created by the 
Territory’s legislature and acted actively in 
historic preservation. Guidance for the cre-
ation of the Itasca State Park in 1890 and 
long-term stewardship for the rehabilitation 

6 It is responsible for preservation of historic bridges.
7 They mainly involved fundraising to save individual 
historic buildings and landmarks. 
8 Government involvement mainly focused on the pro-
tection of natural parks, landscapes, and features (Tyler et 
al., 2009: 27, 42).

Table II Primary laws and code of regulations related to historic preservation in the USA

1. Antiquities Act 1906

2. National Park Service Organic Act, SELECTIONS:  
NPS MISSION AND REPORTS ON THREATENED LANDMARKS 1916

3. Historic Sites Act 1935

4. Federal Property and Administrative Services Act 1949

5. National Trust for Historic Preservation 1949

6. Archaeological and Historic Preservation Act 1960

7. National Historic Preservation Act 1966

8. Department of Transportation Act, SECTION 4F, HISTORIC SITES 1966

9. National Environmental Policy Act, SELECTIONS:  
PURPOSE, POLICY, AND INTERAGENCY COOPERATION 1970

10. Coastal Zone Management Act, SELECTIONS: POLICY AND GRANTS 1972

11. Department of Transportation Act, SECTION 4(I)  
- AMTRAK IMPROVEMENT ACT 1974

12. Mining in the National Parks Act, SECTION 9 1976

13. Public Buildings Cooperative Use Act 1976

14. American Indian Religious Freedom Act 1978

15. Archaeological Resources Protection Act 1979

16. Commemoration of Former Presidents 1980

17. Commission for the Preservation of America’s Heritage Abroad 1985

18. Abandoned Shipwreck Act 1988

19. Internal Revenue Code, SELECTIONS: QUALIFIED CONSERVATION 
CONTRIBUTIONS AND REHABILITATION TAX CREDIT 1980

20. Native American Graves Protection and Repatriation Act 1990

21. National Underground Railroad Network to Freedom 1990

22. Intermodal Surface Transportation Efficiency Act, SELECTIONS:  
SCENIC BYWAYS PROGRAM 1991

23. American Battlefield Protection Act 1996

24. National Marine Sanctuaries Act, SELECTIONS:  
DESIGNATION, RESEARCH, AND LIMITATIONS 1972

25. National Maritime Heritage Act 1994

26. Save America’s Treasures 1998

27. Preserve America 2003

28. Sunken Military Craft Act 2005

29. National Women’s Rights History Project 2009

30. 23 CFR Part 771 Environmental Impact and Related Procedures  
for the Department of Transportation 2018

31. 26 CFR Part 1.48-12 Income Tax: Investment Tax Credit  
for Qualified Rehabilitation Expenditures 2001

32. 26 CFR Part 1.170A-14 Income tax: Qualified Conservation  
Contributions 2017

33. 36 CFR Part 60 National Register of Historic Places 1981

34. 36 CFR Part 61 Procedures for State, Tribal, and Local Government  
Historic Preservation Program 1998

35. 36 CFR Part 63 Determinations of Eligibility for Inclusion  
in the National Register of Historic Places 2011

36. 36 CFR Part 65 National Historic Landmarks Program 2003

37. 36 CFR Part 67 Historic Preservation Tax Incentive Certifications 2012

38. 36 CFR Part 68 The Secretary of the Interior’s Standards for the Treatment  
of Historic Properties 2012

39. 36 CFR Part 73 World Heritage Convention 1982

40. 36 CFR Part 78 Waiver of Federal Agency Responsibilities Under Section  
110 of the National Historic Preservation Act 1999

41. 36 CFR Part 79 Curation of Federally Owned and Administered  
Archaeological Collections 2012

42. 36 CFR Part 800 Protection of Historic Properties - Advisory Council  
on Historic Preservation 2012

43. 40 CFR Parts 1500-1517 Council on Environmental Quality 2011

44. 41 CFR Part 101-17 Assignment and Utilization of Space  
- General Services Administration 1998

45. 41 CFR Part 101-20 Management of Buildings and Grounds  
- General Services Administration 1999

46. 43 CFR Part 3 Preservation of American Antiquities 2008

47. 43 CFR Part 7 Protection of Archaeological Resources 2012

48. 43 CFR Part 10 Native American Graves Protection  
and Repatriation Act 2012
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of Washburn-Crosby ‘A’ Mill Complex to be 
used as Mill City Museum were among the 
most prestigious works of the Society (MNHS, 
2022; Fig. 2). In 1895, a decision was made to 
preserve the Adirondack Forest in New York 
as ‘forever wild’ via a public-private partner-
ship (Tyler et al. 2009: 61). The restoration of 
the original colonial town of Williamsburg in 
1926 was the first effort to preserve an entire 
city with the generous support of John D. 
Rockefeller. Similarly, Henry Ford sponsored 
the Greenfield Village preservation project in 
1929. Charleston became a pioneering exam-
ple to save the whole district, where the local 
citizens and planners established an ordi-
nance to protect the district in 1931 (Jokileh-
to, 2011: 267). Philadelphia Centennial Expo-
sition (1876), Columbian Exposition (1893), 
and Bicentennial Celebrations (1976) were 
the other noteworthy achievements of pres-
ervation activists (Dişli, 2013: 36). Especially 
between the years 1966-1976 many private 
preservation associations were established 
including the Victorian Society, Friends of 
Cast-Iron Architecture, Association for Pres-
ervation Technology (APT) International,  
and the Society for Commercial Archaeology 
(Shehada, 2020: 116; Tyler et al. 2009: 35-39, 

54), and in the mid-1960s, the first Historic 
Preservation Graduate Program was initiated 
at Columbia University by James Marston 
Fitch (Jokilehto, 2011: 269).

 − General tendencies and institutional de-
velopment in historic preservation in the 
USA - As understood from the above men-
tioned literature, early attempts for preserva-
tion activities were mainly conducted by pri-
vate citizens and local or nationwide associa-
tions/organizations, which all contributed to 
the public awareness and knowledge in the 
preservation field in the early 19th century, 
even though most attempts failed to reach 
success (Jokilehto, 2011: 263). Private sector 
activities in the early years were mostly de-
veloped upon significant figures, events, or 
structures, whereas the government focused 
on the preservation of natural landmarks and 
parks and took virtually no active role in the 
preservation of historic buildings. Regarding 
“why” to preserve, patriotic reasons were 
more prominent than the architectural histo-
ry, in preservation activities. Similarly, the 
older the better was the dominant thought 
(Tyler et al., 2009: 27-30). 

In addition, according to Murtagh (1997), the 
assertion of legitimacy, history for reassur-
ance, and use of preservation as defense 
against cultural and political hegemony were 
among other reasons and stimuli, and wom-
en were highly dominant figures in preserva-
tion practices. Compared to today’s orga-
nized and systematic activities, the preserva-
tion movement has changed dramatically 
since its early years. At present, local, state, 
and federal government institutions work to-
gether with nonprofit organizations to sup-
port the preservation activities. With the ac-
ceptance of NHPA in 1966, significant struc-
tural changes, changes in the way of the 
perception of preservation, and its main ac-
tors were observable. Entire areas were des-
ignated as historic districts, recent buildings 
were also included in the National Register 
depending on their significance, and heritage 
tourism activities increased largely. Similar-
ly, with the Tax Reform Act in 1976, private 
sector involvement in preservation activities 
multiplied largely thanks to the tax incen-
tives/tax cut, which turned historic struc-
tures into financial opportunities and a part 
of the business, rather than obstacles for de-
velopment. 

Preservation of old buildings, especially 
adaptive reuse became an important stimu-
lus for urban revitalization and renewal, and 
the Main Street Program of the 1980s pro-
moted this effort. All these perspectives also 
encouraged and increased the number of 
preservation activists and advocates (Tyler et 
al., 2009: 53-55, 60).

Fig. 2 Views from Washburn A Mill Complex - Mill 
City Museum rehabilitated with the stewardship  
of MNHS



Scientific Paper Historic Preservation in Turkey and the United States… g. dişli 68-81 30[2022] 1[63] PROSTOR  77

croSS-culTural coMpariSon  
and poSSiBle Knowledge TranSfer 
valueS / inTerculTural exchange  
of experienceS

In this section, based on the above-men-
tioned descriptive part in which differences 
between the Turkish system and the system 
in the United States have been argued, to-
gether with an illustration of the links and re-
lationship between the two countries. What 
follows is a suggestion of the possible inter-
cultural exchange of experiences and knowl-
edge between the two countries, by cross-
replicating some aspects of the system. As for 
the differences, thanks to the Ottoman waqf 
system and its role in preservation in Turkey, 
a financial source for the repair expenses of 
waqf buildings is already present through 
their income-generating properties (called 
‘akar’). Even though waqf was a private enter-
prise when it was first established by philan-
thropic people, at present it is transferred 
onto the state institution of Directorate Gen-
eral of Foundations (DGF). In the USA, simi-
larly, there are federal trusts, but different 
from the waqf system and DGF in Turkey. They 
do not have a permanent financial source and 
have to create their source of income when 
the preservation need arises, and there is not 
a central institution like DGF for the manage-
ment and administration of federal trusts. A 
comparison between Turkey and the USA also 
reveals that the establishment of NGOs in the 
preservation field was much delayed in Tur-
key. It was in the 1990s that the private sector 
inclusion and the number of preservation or-
ganizations increased substantially in Turkey 
(Şahin-Güçhan and Kurul, 2009: 38). Yet, 
none of the early organizations active in his-
toric preservation in the late 19th-early 20th 
centuries is existent today or if they are, they 
changed their fields of activity (Keskin, 2015: 
185). Contrary to the rapidly increasing pri-
vate sector involvement in the USA, civil soci-
ety organizations in the preservation field in 
Turkey do not show such fast development. 
Also, NGOs have an enormous stimulus both 
in the development of historic preservation 
studies and in increasing community aware-
ness in the USA. In the same way, Watt (1991: 
247) argues that “America is a ‘strong’ nation 
with a ‘weak’ state (contribution)” compared 
to other European countries. American civil 
society organizations such as APT, Presidio 
Trust, NTHP turned into huge institutions car-
rying out preservation studies and giving 
training throughout the country. In Turkey, on 
the other hand, governmental involvement 
and revenue as a percentage of preservation 
activities in comparison with the private sec-
tor, are much higher than in the USA, and 
there is a more centralized system both in 
terms of regulations/jurisdictions and admin-

istration of heritage foundations. However, in 
the USA, individual/private support is the 
main financial source for preservation works, 
and jurisdictions of preservation organiza-
tions are rather minimal (Dişli, 2013: 116-117).

Regarding the links and relationship between 
the two systems and countries, neither the 
architectural nor the historic value of the her-
itage buildings were the main stimulus for 
preservation activities at the beginning. 
Rather, it was mostly either the economic, 
functional values of the heritage or religious 
conservatism and later national prestige in 
Turkey or patriotic reasons in the USA. Yet, in 
both countries, the activities of preservation 
organizations and individual contributions 
have been supported by the state. As an in-
stance, the TURING Association, ACRM, and 
Bursa Assembly of Advocates of Ancient 
Monuments (1946) were all declared public-
benefit associations and supported by the 
state. However, changing and developing 
conditions forced these associations to leave 
their activities to state institutions in Turkey. 
Increasing public awareness on repairs, fund-
raising activities from philanthropic citizens, 
congress organizations, and detailed archive 
research were among the main activities of 
the NGOs (Keskin, 2015: 186). At present, 
preservation organizations still conduct simi-
lar activities in Turkey, but only in some rare 
cases do private organizations such as Koç 
and Sabancı Foundations or individual phil-
anthropic citizens undertake all financial bur-
dens of restoration works. Similarly, both 
countries have quasi-public organizations ac-
tive in preservation activities, such as Nation-
al Trust for Historic Preservation (NTHP; 
1949) in the USA and Historical Cities Associ-
ation (HCA; 2000) in Turkey. They either pro-
vide the link between the federal state or mu-
nicipalities with the private preservation bod-
ies. In addition, as Luke (2018) pointed out, in 
multi-ethnic communities such as Novi Pazar 
in Serbia, both Turkey and the USA play a 
strategic role in heritage programs, by either 
using their neo-Ottomanism or Americanism 
ideologies, causing the heritage, identities, 
and developments in those regions to com-
pete with each other. Americanization move-
ments were acknowledged in Turkey, espe-
cially in the early 1950s with the Marshall 
Plan and Turkey’s NATO membership, rein-
forcing the USA-Turkey alliance. The estab-
lishment of the High Council (1951) also coin-
cided with this alliance, and up till the end of 
the 1960s, the USA support was observable 
in historic preservation activities in Turkey 
(Dinler, 2021). As another similarity and link 
between the two countries, preservation ed-
ucation at the university graduate level start-
ed in the same years, at the beginning of the 
1960s. What is even more, the historic pres-
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ervation program at METU in Turkey was 
founded with the aid of the USA, with the aim 
of addressing the needs of the Middle East 
(Dinler, 2021). However, in the USA, the pres-
ervation program is more interdisciplinary 
and gathers students from different depart-
ments, except in the case of architecture. At 
present, in addition to graduate-level historic 
preservation programs, universities in both 
countries also have four-year or two-year 
bachelor/minor degrees and certificate pro-
grams in heritage preservation.9 In addition, 
in both countries, there are either tax deduc-
tions or inceptions in preservation activities 
done by private bodies, but it is not the pri-
mary stimulus for the ones in Turkey, though 
highly important in the USA. Similarly, both 
countries have their own regulations and or-
ganizations related to historic preservation 
that emerged in similar periods. In Turkey, it 
was around the mid-19th century that the first 
regulations were adopted and the institution-
alization of the waqf system was acknowl-
edged. In the same way, federal involvement 
in the preservation field was observable in 
the 1860s in the USA and it was in the early 
20th century that the Antiquities Act came into 
force.

As for knowledge transfer values and inter-
cultural exchange of experiences between 
the two long-established systems, the situa-
tion is as follows:

 − It is suggested to give structure to the 
highly developed voluntarism, citizen initia-
tive, and private contribution in historic pres-
ervation activities in Turkey like in the United 
States. Preservation funds and funding insti-
tutions in the USA, as well as tax incentives 
programs, contain the potential knowledge 
transfer values for Turkey. In the same way, 
the waqf-based buildings in Turkey, which 
already have a financial source for their pres-
ervation and are tax-exempt in their repairs, 
together with the centralized and autono-
mous administration and management sys-
tem for the waqf income and private preser-
vation foundations in Turkey, make it possi-
ble to organize predetermined preservation 
decisions. This might have transfer values for 
the USA.

 − In addition to the waqf-based buildings, 
which were initially repaired with philan-
thropic activities, the preservation of the re-
maining Turkish cultural heritage resources 
have progressively transferred to the central-
ized government level, making a more sys-
tematic decision support system possible. 
Each year, the related bodies of the Central 
State System of Turkey decide on the needs 
for preservation and allocate financial re-
sources either from their waqfs (if existent) or 
from the State Treasury. Although this sys-
tem seems to be a burden for the State, it 

also provides a kind of a guarantee for sus-
tainable preservation and management of 
historic properties; this might be a knowl-
edge transfer stimulus for a de-centralized 
federal state structure in the USA.

 − Similarly, the highly strong collaboration 
between the state and non-profit organiza-
tions, namely the public-private partnership 
to support preservation activities, deserves 
to be transferred from the USA to Turkey, 
where the state-NGO collaboration in preser-
vation works is also existent, but is still rath-
er weak.

 − Both early and present examples of public 
participation in heritage preservation activi-
ties in the USA have promoted sustainable 
community engagement in heritage actual-
ization (restoration/adaptive reuse practic-
es), education, publicity programs, cultural 
heritage tours, and most private organiza-
tions continue their preservation activities. In 
Turkey, on the other hand, early examples of 
preservation organizations do not exist, and 
new ones are not active enough compared to 
the ones in the USA. That is why the motives 
or the stimulus for community involvement in 
heritage preservation activities in the USA 
might have transfer value for Turkey.

 − Public participation is possible Conserva-
tion Boards’ sessions on the decisions on heri-
tage properties, such as listings in the Nation-
al Register, in the USA. In Turkey, on the other 
hand, only authority bodies (institution repre-
sentatives), are permitted to participate in the 
Conservation Board meetings and have the 
right to comment on their decisions. A more 
open and transparent structure of the USA 
Conservation Board meetings could, there-
fore, be transferrable to Turkey, in order to 
achieve a more participatory decision.

 − In the USA, NPS is responsible for the prep-
aration of all kinds of standards related to his-
toric preservation, and in Turkey, the Ministry 
of Culture and Tourism is the main legislative 
body. When compared to the preservation 
laws, standards, regulations, and guidelines, 
they are far more advanced in the USA com-

9 As an instance, in Turkey Hacı Bayram University, De-
partment of Conservation and Restoration of Cultural Heri-
tage, Ankara University Department of Conservation and 
Restoration of Cultural Properties give four-year restora-
tion bachelor education, and there are many higher voca-
tional institutions with a two-year restoration education 
(see: CHE, 2022). Similarly in the USA, Eastern Michigan 
University, Ball State University, Shepherd University and 
many others have historic preservation minor and certifi-
cate programs (see: Preservation Directory, 2022).
10 For instance, in Turkey there is not a specific regula-
tion/standard/principle decision on refunctioning/adap-
tive reuse of, or new exterior/interior additions to historic 
properties (see: MoCT, 2022b; TR-PLDS, 2022), even 
though they are highly important issues that should be 
clearly explained. Whereas, in the USA, there are specific 
guidelines on these and many other preservation related 
issues (see: NPS, 2021a).
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pared to Turkey, meaning that there are clear 
regulations in nearly all preservation-related 
issues in the USA. Yet, in Turkey, standards, 
laws, and by-laws fall short in some preserva-
tion aspects10, and variable decisions of re-
sponsible Conservation Boards are applied for 
the basic preservation decisions that are not 
included in primary regulations. In other 
words, highly developed standardization ac-
tivities of the USA have knowledge transfer 
values for Turkey.

 − Although in the USA universities accept 
students for the historic preservation gradu-
ate programs from all disciplines in addition 
to architecture programs, in Turkey, most 
universities accept only architecture stu-
dents at the graduate level. That is why the 
interdisciplinary nature of the USA universi-
ties has transfer value for Turkey universi-
ties. Considering that students who graduat-
ed from these programs are potential advo-
cates of private organizations, NGOs, and 
community engagement in preservation 
practices, it is important to increase the inter-
disciplinary nature, quality, number, and al-
ternatives for historic preservation degree/
certificate programs.

concluSion

The paper compared differences and similari-
ties in state and community-based historic 
preservation mechanisms and policies in Tur-
key and the USA, with the aim of revealing 
possible knowledge transfer values for each 
other. The history and development of com-
munity engagement, namely through the 
waqf and NGO system, their role, and main 
legislation and tendencies in historic preser-
vation in both countries were examined for a 
better understanding of the background and 
its implications in preservation practices. The 
role of private actors in the preservation of 
historic properties is particularly sensitive, 
both in Turkey and in the USA. Although not 
always in terms of financial support, they 
generate reactions and engender fundamen-
tal questions for the repair of historic build-
ings, districts and even cities. The research 
found that the development of preservation 
legislation in the USA and Turkey progressed 
differently. While in the USA, parks, and land-
scapes were the main interest of the govern-
ment, movables, and museum objects were 

given greatest importance in the 18th-19th cen-
tury legislations in Turkey. The private sector 
involvement and contribution supporting 
preservation activities also show differences, 
such that in the USA, NGOs played an impor-
tant role in local, national, and federal levels 
since the early periods and either patriotic 
reasons or tax incentives increased the pri-
vate sector contribution. Yet, in Turkey ex-
cept for the classical waqf system, neither 
the financial power nor the number of NGOs 
was high and effective in preservation activi-
ties. Rather, it is the government that holds 
the majority of repairs. The main reasons for 
giving and volunteering were benefactions 
rather than financial incentives at the begin-
ning. The 1960s-70s could be considered the 
time for the development of comprehensive 
preservation legislation in both Turkey and 
the USA and the concept of site/district con-
servation. Overall, they both proved to be ef-
fective in heritage preservation, no matter 
whether state-funded or privately-funded 
practices are dominated. In addition, both 
the deep-rooted waqf system of Turkey and 
the long-established NGO system of the USA 
contribute significantly to the preservation of 
heritage and have possible knowledge trans-
fer values for each other. All the state institu-
tions and NGOs/ private bodies / community 
involvement are equally essential actors, and 
beyond their individual improvements, more 
collaboration among them should guarantee 
more increased improvements in preserva-
tion works. Similarly, Bahçeci and Yenel 
(2019) point out the importance of a strong 
and mutual collaboration between the state, 
local municipalities, civil society organiza-
tions, and the private sector and suggest cre-
ating a common platform and a network that 
will enable them to easily interact with each 
other. That way it would be possible to pro-
vide better management and preservation of 
the heritage. This study similarly, suggests 
that the relationship between the built envi-
ronments and their users/community contri-
bution should be ensured for their manage-
ment and sustainability. In the same way, the 
lessons learned from the comparison of Tur-
key and the USA, their different approaches, 
private sector contribution, and legislations 
in preservation, might have the possibility of 
adaptation and application in different na-
tional contexts.
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Fig. 1 Residential buildings in Pristina, capital city of Kosovo (photo credits: Arben Llapashtica)
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inTroducTion

 Housing is one of the basic necessities of 
life. Housing and housing policies are among 
the core problems for the social, economic 
and political development of a country, so it is 
important to create mechanisms that ensure 
the selection of appropriate housing condi-
tions for all citizens, especially for the most 
vulnerable categories (Institute for Spatial 
Planning, 2010: 30). Housing is an important 
economic and social component of develop-
ment, organization and regulation of space 
and it impacts the quality of life of citizens.
All countries that are going through a period 
of transition face many challenges in differ-
ent areas. Kosovo, as a new state, went 
through a challenging planning period. Dur-
ing the last conflict of 1999, about 30% of 
apartment buildings were destroyed or dam-
aged. As a result of the destruction, there 
was a period after the war when rapid transi-
tion and reconstruction that affected major 
cities of Kosovo, especially Pristina, took 
place. In the absence of housing policies, 
construction laws, or regulations, the post-
war period and rapid construction in Pristina 
were rather challenging.

In the absence of consolidated research on 
planning, urban development and dwelling 
which meets needs, the paper includes a 
brief historical background of housing poli-
cies affecting the quality of multi-family 
housing construction. It analyses the history 
of housing and housing policies since the be-

ginnings of collective housing construction in 
Kosovo. Furthermore, a special emphasis is 
placed on post-war housing policies and cur-
rent housing sector policies. As a territorial 
part of Europe, Kosovo has been consistently 
indirectly linked to housing policies that have 
been developed in Europe, albeit under po-
litical influences of different governments. 
There are still efforts to adapt to good exam-
ples of European countries, providing citi-
zens with affordable and suitable housing 
conditions. Therefore, housing policies in Eu-
rope have been reviewed.

As housing policies affect many aspects re-
lated to appropriate housing, the paper aims 
to give an overview of the history of housing 
policies in Kosovo. Furthermore, through a 
comparative method between Kosovo and 
Europe, housing policies are analysed from 
different perspectives, such as: investment 
cost, housing standards, legislation and ur-
ban planning.

The historical overview of housing policies in 
Kosovo presented in this paper deals with 
the period from 1947 to 2021. The research 
was conducted using archival and biblio-
graphic units: books, papers, documents, re-
ports, etc. Using analytical, qualitative and 
comparative methods, the research focused 
on the impact of housing policy on collective 
housing, so a comparison was made with 
some European countries as examples of 
good practice.
Providing ample living space will be one of 
the main challenges for our society. There is 
no doubt that the demand for housing is 
high, and it surfaces in varying degrees de-
pending on the region. Currently, only the 
private sector is involved in increasing the 
housing stock in Kosovo, which is often char-
acterized by irregularities and a lack of crite-
ria, while the social housing sector is less 
developed. The solution to this problem in 
Kosovo has been made more difficult by the 
lack of data on the number of dwellings need-
ed (Institute for Spatial Planning, 2010: 30).

hiSTorical BacKground of houSing 
policy in europe and KoSovo

With the expansion of cities after World War II 
in 1945, European socialist states developed 
housing policies to provide proper planning 
of housing. All European countries have been 
developing housing policies at local levels, 
and these processes are observed in the Bal-
kans as well. When the construction of collec-
tive housing in 1947 started in Kosovo, which 
was then a part of the Yugoslav federation, 
special policies were developed. Public hous-
ing was financed by state-owned enterprises 
(Fig. 2). The “social apartment” was one of 
the symbols of the socialist system, reflect-
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ing the concept of “common ownership” in 
which the right to dwell in an apartment 
owned by society fell in line with the current 
paradigm of social justice in general (Franić, 
Korlaet, Vranić, 2005: 199).

In the Balkans region, as well as in Kosovo, 
the partition of former Yugoslavia brought 
about political and economic changes that af-
fected the stagnation of investment in hous-
ing. On the other hand, European western 
countries continuously developed policies 
for providing shelter for their citizens. A sig-
nificant reduction in state subsidies in Koso-
vo was observed especially after the conflict 
in 1999. During the last two decades, state-
wide instability has affected an unsatisfacto-
ry development of housing policies, which 
had an impact both on the legislative aspect 
and the economic one. All trends focused on 
the improvement of legislation and not much 
attention was given to the subsidized hous-
ing programs. At the same time, Europe in-
vested in the further development of housing 
policies, in addition to improving planning 
and legislation issues, which provided suit-
able housing programs for middle-income 
citizens.

housing Policies in euroPe

Housing policies vary significantly from coun-
try to country, and this topic is undoubtedly 
contested even in the most developed coun-
tries of Europe. Nevertheless, all countries of 
the European Union (EU) have found it neces-
sary to subsidize housing by one set of means 
or another, and this has been done in a wide 
variety of ways (Maccrone and Stephens, 
2017: 1). In EU countries, urban development 
is an issue addressed by local governments 
with the participation of citizens, as part of 
decision-making (Tsenkova, 2005). Histori-
cally, various housing policies have been ap-
plied in European member states. Whereas 

the housing cost overburden is relatively low 
in many Northern European and Central/East-
ern European (CEE) countries, it is high in Ger-
many, Denmark and Bulgaria, and the prob-
lem is particularly acute in Greece and some 
Balkan countries (Caturinas et al., 2020).

After the devastation of World War II, after 
1945, development of housing policies and 
investment in housing began to be widely 
practised in Europe. Large-scale (often large-
ly subsidized) housing construction began to 
eliminate serious shortages by the 1960s. 
The development of the social-rental sector, 
in many countries, was considered to be an 
essential tool for alleviating the need for 
housing and wider ownership of home for a 
long time, the long-term goal was increas-
ingly aided by tax breaks and exemptions 
(Balchin, 1996: 15).

According to the report of the European Par-
liament (1996), housing policies in EU mem-
ber states were divided into the following 
groups: owner occupied sector, private rent-
ed sector and social rented sector.1 A signifi-
cant difference between states can also be 
seen in the GDP percentage of governments 
spending in the cost of housing policies. The 
contributions made by governments, and 
thus by taxpayers, are enormous in European 
countries. The cost of support varies between 
1% and just over 4% of GDP. Housing policy is 
a key spending element for all governments 
in Western Europe (Maccrone and Stephens, 
2017: 3).

During the last decade of the 20th century, the 
countries of Southeast Europe experienced 
economic growth and great progress in ad-
vancing their structural reform agenda. The 
growth trajectory across the region has been 
uneven, yet countries have been able to 
maintain macroeconomic stability and sup-
port political reforms towards democratic 

1 However, these common strands disguise diversity in 
the levels and forms of intervention. Member States’ 
housing policies of the may be categorized into four 
groups:
1) The Netherlands, Sweden and the UK are characterized 
by much state intervention. These countries have the larg-
est social rented sectors in the EU and their governments 
spend more than 3% of GDP on housing policy.
2) In Austria, Denmark, France and Germany there has 
been less market displacement and large private rented 
sectors have been retained. Public expenditure on hous-
ing policy typically lies in the range 1-2% of GDP.
3) Ireland, Italy, Belgium, Finland and Luxembourg form a 
disparate group, but all have large owner occupied sec-
tors and relatively small social rented sectors. Govern-
ment expenditure on housing is usually limited to around 
one per cent of GDP.
4) Portugal, Spain and Greece have particularly large own-
er occupied sectors, minimal social rented sectors and 
(until recently) declining low quality private rented sec-
tors. Government expenditure on housing policy is less 
than one per cent of GDP.

Fig. 2 First multi-family housing in Pristina, 1947
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governance (Tsenkova, 2008: 19). The con-
stant tendency of countries of Southeast Eu-
rope was to pursue policies similar to those 
of Western countries. Reforms require exten-
sive privatization of companies, as well as of 
land and housing. The process of privatizing 
homes involves changing ownership and 
managing housing stock, and a new housing 
financing system (Pichler-Milanovich, 1994). 
Within this period, countries in Southeast Eu-
rope were surrounded by military, economic 
and political crises and conflicts including Al-
bania, Kosovo and Macedonia and the seri-
ous debt burden of Serbia and Montenegro. 
Furthermore, in Bosnia and Herzegovina, 
Serbia and Montenegro and Croatia, over one 
million people were left without a permanent 
home after being displaced within or across 
countries during the conflict years (Tsenko-
va, 2008: 7).

The phenomenon of improving the housing 
stock and meeting the housing needs can be 

observed continuously. Another practice that 
can be seen in some European countries is af-
fordable housing (Fig. 3). The affordability of 
housing generally refers to the cost of hous-
ing services and shelter - both for renters 
and owner-occupiers often relative to a given 
individual’s or household’s disposable in-
come (Bieri, DS., 2014, cited in: Caturianas et 
al., 2020).

However, research shows that in the medi-
um-term, the economic recession and the 
loss of jobs and incomes could further in-
crease the cost of housing and the number of 
homeless people in Europe (Housing Europe, 
2021).

Since European countries use policies that 
they develop at central level, there are mech-
anisms for improving housing policies. The 
majority of countries have a national housing 
strategy in place.2 Funds are another impor-
tant parameter that affect the quality of 
housing. Of course, investment is not the 
only way that governments can influence 
housing outcomes, with regulation being just 
as important. In this respect, a plethora of re-
forms have been adopted across Europe in 
recent years, related to many different areas 
from the reform of housing benefit schemes 
(for instance in France), the target group for 
social housing (the Netherlands), planning 
regulation (United Kingdom) and many more 
(Housing Europe, 2021: 6). According to The 
Organisation for Economic Co-operation and 
Development (OECD)3, governments need to 
invest in social and affordable housing in or-
der to provide housing for all, as well as to 
maintain and renovate existing stock. New 
constructions must have a suitable location. 
Therefore, plans, regulations, land use and 
zoning must be continuously reformed (Fig. 
4). Investing in urban renewal strategies im-
proves the quality of neighbourhoods, in-
creases overall access to jobs and services, 
and reduces spatial segregation (OECD, 
2021). Governments should include housing 
as part of inclusive development, improving 
the quality of housing and neighbourhoods. 

Fig. 3 Small complex of affordable multi-family 
buildings built in 2016 in Wrocław, Poland

Fig. 4 Masterplan of Langerak, Leidsche Rijn, 
Netherlands

2 Twenty-seven out of 40 countries report having a na-
tional housing strategy in place in the 2021 QuASH. Coun-
tries with a national housing strategy include: Brazil, Bul-
garia, Canada, Chile, Colombia, Costa Rica, the Czech Re-
public, Denmark, France, Germany, Iceland, Ireland, Israel, 
Japan, Mexico, the Netherlands, Norway, Poland, Portu-
gal, the Russian Federation, the Slovak Republic, Slove-
nia, South Africa, Spain, Switzerland, the United Kingdom 
(England), and the United States. Malta is in the process of 
developing a national housing strategy.

Eleven countries report that a national housing strategy is 
currently not in place: Australia, Austria, Belgium, Estonia, 
Finland, Latvia, Lithuania, Luxembourg, New Zealand, Ro-
mania, Slovenia, Sweden and Turkey; however, several of 
these countries report that housing policy objectives are 
set out in regional housing strategies (Austria, Belgium) or 
other political documents (Australia, Luxembourg and 
New Zealand) [OECD, 2021].
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Since the EU has no direct responsibility for 
housing policy, there are numerous EU regu-
lations which may exert influence on housing 
policy and/or the housing system in the 
member states.4 Currently, the EU has the 
mandate to implement and respect social 
rights, including the right of access to social 
housing, it has also made the Green Deal its 
guiding principle and the fair energy transi-
tion and decarbonisation of the building 
stock should, therefore, have a central place 
in the years ahead (Egner et al., 2020: 144; 
Housing Europe, 2021: 6). Countries that ap-
ply such policies have the largest social 
housing capacity (Netherlands, Austria, Scot-
land, etc.; Table I).

housing Policy in kosoVo

Located in the south-eastern part of Europe, 
Kosovo is a young state that has gone 
through challenging political, economic and 
social periods. Today, it has about 2 million 
inhabitants, with a continuous uninterrupted 
population increase, causing an overcrowd-
ing of urban areas. In the absence of plans, 
these urban areas have been taking shape 
without any control of construction and spa-
tial development. From the data provided by 
the Kosovo Agency of Statistics from a Cen-
sus of 2011, it was estimated that there were 
about 750,000 residential buildings of all 
types (Table II) in Kosovo. Family migration to 
medium and large cities has been the main 
factor of increased demand for housing after 
the war. The average number of members per 
family is 6.5. This average varies from rural to 
urban areas.

The Ministry of Environment and Spatial Plan-
ning, as the main entity responsible for Spe-
cial Housing Programs, administrates the pro-
posing, drafting, approving and ensuring the 
implementation of policies - strategies and 
legislation, monitoring and reporting on these 
programs. Municipalities are responsible for 
identifying housing needs within the area of 
their responsibility, developing housing pro-
grams, securing construction sites, creating 
and administering a database, administering, 
maintaining, monitoring and reporting (Insti-
tution for spatial planning, 2010).

•	 Review of housing policies in Kosovo until 
1999 - As a territorial part of Europe, Kosovo 
was also influenced by the political develop-
ments of the Second World War. At that time, 
it was a part of the former Yugoslav federa-
tion, and mainly had settlements with low-
rise buildings. After the war, rapid population 
growth and geographical expansion of cities 
prompted broad strategies of raising housing 
capacities in cities across the country (Mar-
četić, 2020: 23). Around the 1960s, with the 
beginning of collective housing construction, 
Kosovo’s central policies were developed by 
Belgrade, which was the centre of the social-
ist state of Yugoslavia (Fig. 5). In Yugoslavia, 
the ownership of plots in urban areas was ad-
ministered by the state from 1945 to 1990 and 
for this reason large-scale planning projects 
were made possible, which is not the case to-
day (Franić, Korlaet and Vranić, 2005: 205). 
Former Yugoslavia had a different kind of so-
cialist system compared to other Central and 
Eastern European countries because it fol-
lowed a “special path of socialism” based on 
self-management and open relations with the 
West (Hegedüs and Tosics, 2003: 21-33).

Yugoslavia implemented a housing policy in 
which public housing construction was fi-
nanced by state-owned enterprises, organi-
zations and institutions, and housing was al-
located to employees according to their pri-
ority on waiting lists. Since these funds were 
not sufficient, the state introduced a manda-
tory tax on house construction. Persons who 
had access to public housing were entitled to 
a lifelong lease, which could be bequeathed 
to family members who would continue to 
pay the rent, which was very low because it 
was not determined by economic mecha-

Fig. 5 Masterplan of neighbourhood “Bregu I Diellit”, 
Pristina, Kosovo, 1980s

Table I Percentage of social housing  
in EU countries

Country
Social housing  
(percentage derived from the total 
number of housing stock)

Netherlands 29.1%

Austria 24%

Scotland 24%

Northern Ireland 24%

England 21%

Denmark 21%

France 17%

Wales 16%

Ireland 9%

Belgium 5.4%

Italy 3.8%

Germany 3%

Table II Number of dwells in Kosovo

Number of houses 340,945

Number of apartment buildings 412,884

Average used space for resident 13 m2

3 The Organization for Economic Co-operation and De-
velopment (OECD) is an international organization that 
works to build better policies for better lives, members  
of this organization are most European countries. OECD: 
Better policies for better lives. Available at: https://www.
oecd.org/about/ [Accessed: 29 March 2022]. 
4 The most important regulations include the Energy 
Performance of Buildings Directive (2010/31 / EU, last 
amended by 2018/844 / EU), anti-discrimination regula-
tions like Directive 2000/43 / EC as well as the general 
prohibition of state aid (Art 107 TFEU). The right to housing 
assistance is also mentioned in the EU’s Charter of Funda-
mental Rights (2000 / C 364/01) and the European Pillar of 
Social Rights [Egner et al., 2020].

http://www.oecdbetterlifeindex.org/
https://www.oecd.org/about/
https://www.oecd.org/about/
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nisms.5 The funds collected from rents were 
used for building maintenance, as well as for 
the construction of new housing, but they 
were not even sufficient to cover the basic 
costs of repairs (Jelinić, 1994). The construc-
tion of public housing faced a crisis in the 
1980s, due to the lack of financial resources 
resulting from a generally weakening eco-
nomic situation in Yugoslavia. However, it is 
also known that the socialist system created 
new urban inequalities through inappropri-
ate housing policies and unfair distribution of 
public housing, which resulted in social divi-
sion (Szelenyi, 1983, cited in: Spevec and Bo-
gadi, 2009: 457). With the partition of the 
former Yugoslavia, when Kosovo became 
part of Serbia, riots broke out; the policies of 
that time also affected the housing market 
because the government tended to differenti-
ate societies. This period of privatization con-
tinued until 1999, when the 1998-1999 con-
flict broke out. Because of the war in 1998 
and poor housing policies before and after 
the war, the housing problem in Kosovo has 
been rather severe (Sylejmani, 2018: 30).

•	 Housing policies after 1999 - The post-war 
period affected the field of construction in all 
categories, including housing. As the new 
state did not inherit any legislation from the 
past, plans, building laws and other official 
documentation in the early 2000s were no lon-
ger applicable. In a nutshell, the previous poli-
cies were no longer carried out.

The period of 2000-2002 was a period super-
vised by UNMIK. According to the rating given 
by the UNMIK Department of Reconstruction, 
during the 1999 war, about 120,000 houses 
and ancillary housing facilities were com-
pletely or partially damaged, making up 30% 
of the total stock. The political conflict had 
devastating effects on Kosovo's economy. 
Mass migration to the cities in search of 
housing and jobs began to occur due to diffi-
cult economic conditions6 and damage done 

to infrastructure and housing. This increased 
the demand for housing in all urban areas in 
Kosovo. The phenomenon of illegal construc-
tion and development of settlements in an 
uncontrolled manner was expressed through-
out Kosovo (Institution for Spatial Planning, 
2010).

A new law on spatial planning was drafted 
with the assistance of UN-Habitat and ap-
proved by the Kosovo Assembly in July 2003. 
With the assistance of UN-Habitat, a new In-
stitute of Spatial Planning was established, 
putting academic theories in practice by 
drafting spatial plans throughout Kosovo. 
Considering that at that time almost none of 
the institutions were fully functioning, the 
Kosovo Spatial Plan 2010-2020+ was finally 
approved by the Assembly of Kosovo in June 
2011, and this strategic plan for spatial plan-
ning has been in force ever since.

In 2004, for the first time after the conflict, 
the Law on Construction was adopted and 
enforced, and it aimed at regulating con-
struction in Kosovo, at harmonization with 
the European Construction Standards, the 
protection of safety and the environment, as 
well as at improving the quality of life of the 
citizens. This law was later supplemented 
and improved.

Due to all the issues that developed because 
of the conflict, there was poor investment in 
the development of housing policies in Koso-
vo. One of the important issues was the law 
on Financing of Special Housing Programs 
(Fig. 6). The purpose of this law has been to 
create conditions for sustainable housing for 
families or individuals who are not financially 
able to afford the offerings of the free hous-
ing market and to determine the manner of 
provision and use of the financial means for 
the development of separate housing pro-
grams (Parliament of the Republic of Kosovo, 
2010).

Fig. 6 Social housing in Pristina, Kosovo

Fig. 7 Collective housing in Pristina, Kosovo,  
built in 2017
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Most of the investment in housing was al-
ready from the private sector (Fig. 7). In the 
absence of plans, laws and technical regula-
tions, there was a decrease in the quality of 
housing driven purely by profit. After all the 
efforts to drafting laws, plans and other doc-
uments that improve the quality of housing in 
the state of Kosovo, there have also been 
constant attempts to create, supplement and 
improve existing ones. However, as a result 
of a lack in proper planning, almost all new 
neighbourhoods of multi-family housing, in 
all cities of Kosovo, have overwhelmingly 
turned out to be chaotic urban areas.

In addition to the above parameters, a phe-
nomenon that has affected the planning is il-
legal buildings, both in individual and collec-
tive housing. In the Balkan region, as well as 
in Kosovo, many illegal buildings have been 
built, gravely affecting the urbanization of 
settlements. In Kosovo, a significant number 
of illegal constructions was identified in 
2013: 353,000 (Table III). This occurrence has 
been continuously more present in rural ar-
eas and in the construction of individual 
houses, yet, after the recent conflict, illegal 
constructions of collective buildings have be-
gun in the cities of Kosovo as well.

Illegal constructions affected urbanism (Fig. 
8), compromised the property market, and af-
fected the precarious possession of property 
because illegal buildings could not be regis-
tered in the cadastre or legally transferred, 
used, or used as collateral (USAID, 2016). To 
help the legalization of these buildings in 
2014, the Law on the Treatment of Illegal Con-
structions was adopted, which was complet-
ed in 2018 (Parliament of Republic Kosovo, 
2018). Despite the continuous work of insti-
tutions, the legalization process is slow.

coMparaTive review of houSing 
policieS in europe and KoSovo

Aiming to improve housing issues, housing 
policies include government actions such as 
legislation and program delivery affecting 
housing strategies, housing standards, and 
urban planning.

Referring to the review of the researched ma-
terial, we can encounter a significant differ-

ence in the treatment of housing policies be-
tween Kosovo and developed European 
countries. A significant element is the cost of 
investing in housing policies. According to 
the data in Europe, the cost of financing by 
GDP varies from country to country, but it is 
the lowest in Kosovo. This reduces the devel-
opment of housing policies, as research 
shows that investment is a key element for 
improving housing standards and proper 
planning.

Another influential factor in improving hous-
ing are legislative issues, which affect hous-
ing standards and urban planning. Due to a 
number of political events, Kosovo has had 
many shortcomings pertaining to legislation 
and many of the principal issues have not 
been legally defined. Developed countries, 
on the other hand, do not have such legal 
gaps. Attempts to improve the quality of 
housing through legislation have prompted 
continuous efforts to align with laws in Koso-
vo, but there are still shortcomings in this 
area. They look to developed countries in Eu-
rope or worldwide and their alignments of 
legislation to achieve decent housing: for ex-
ample, the Netherlands, which offers their 
citizens quality and sustainable housing by 
applying a practice in which each city with 
more than 10,000 inhabitants is required to 
update and approve plans for future expan-
sion. General and detailed plans are required, 
and the master plan must be updated every 
ten years (Franić, Korlaet, Vranić, 2005: 199). 
Furthermore, housing standards in European 
countries are strictly defined, while in Koso- 
vo these standards are constantly being 
changed and updated (Table IV). The large 

Fig. 8 Orthophoto of neighbourhood “Dodona”,  
most of the residential buildings are illegal 
constructions, Pristina, Kosovo, 2021

Table III Number of illegal constructions  
in Balkan countries

Number of illegal 
constructions

Kosovo 353,000

Albania 500,000

Greece 2,500,000

Federal Republic of Macedonia 350,000

Montenegro 130,000

5 “In 1987 the rent was only 2% of personal consump-
tion, and does not depend on the location and quality of 
the apartment or on the family income.”
6 Regarding to Council of European Bank, GDP per 
capita was the lowest in the region. Growth was directed 
mainly by foreign aid (close to 50% of GDP in 2002), remit-
tances (30%) and public spending.
7 The area of apartment for Europe is made from the 
average derived from European countries: Ireland, Eng-
land and Croatia. The table shows the difference between 
the standards of apartments in Kosovo and Europe, where 
similar design standards are observed.

Table IV Minimum apartment floor areas,  
a comparison between Europe and Kosovo7

Apartment type Europe Kosovo

Studio apartment
(1 person) 39 m2 36 m2

1-bedroom apartment
(2 person) 46.3 m2 45 m2

2-bedroom apartment
(4 person) 73.3 m2 72 m2

3-bedroom apartment
(5 person) 91.3 m2 87 m2
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number of buildings, market competition, the 
applicability of laws and many other factors 
have contributed to improving the quality of 
housing in co-ownership. In recent years we 
can find good examples of multi-family hous-
ing construction in Kosovo, which meet not 
only the functional aspect of housing, but can 
be categorized as buildings that meet the 
current requirements of quality housing 
based on European standards. However, the 
urban issues such as: traffic, infrastructure, 
parking spaces, green spaces, pedestrian 
and cycling paths, recreational spaces are 
important elements that influence the quality 
of housing in Kosovo.

In Europe, collective housing currently deals 
with special housing programs (Fig. 9). Some 
countries have started to apply affordable 
rent and access to inexpensive housing. In 
Kosovo there are social housing programs, 
but they are treated separately in each mu-
nicipality. Deficiencies in the application of 
such housing programs can be particularly 
observed in larger cities. However, systemic 
affordable housing programs are still not be-
ing implemented in any city of Kosovo.

concluSion

A comparative analysis of housing policies in 
EU countries and in Kosovo has shown that 
there is a significant difference between 
them. Kosovo lacks investment in the devel-

opment of housing policy strategies, there is 
a difference in the updating of plans and, at 
the same time, there is a lack of subsidies in 
special housing programs.

The practices of European countries that of-
fer good housing conditions showed that it is 
very important for the state to invest in hous-
ing policies. Kosovo would also benefit from 
such a practice. There are some issues relat-
ed to housing policy which increase the qual-
ity of housing, such as the national strategy 
of housing, updated plans, increased supply 
of affordable and social housing and a sus-
tainable and healthy environment ensured 
for all citizens. Kosovo as a new state has a 
lot to learn from well-established practices of 
developed European countries (such as: the 
Netherlands, Austria, Denmark) in the realm 
of the improvement of the housing stock.

European practices show that the state must 
plan the expansion of urban areas in advance 
and the plans have to be constantly updated. 
Given the economic and social problems, se-
curing a home is quite difficult for many mid-
dle-income families. Therefore, subsidizing 
and supporting the financing of housing by 
the government would affect the improve-
ment of housing. European practices show 
that an appropriate mechanism for resolving 
the housing stock for all categories of resi-
dents is affordable and social housing. How-
ever, the aim of the government should not 
only be to provide a roof over the head for its 
citizens, but it should also be to provide good 
housing conditions. It means offering multi-
family housing with suitable standards for 
living and residential neighbourhoods that 
meet the criteria of quality housing and a 
sustainable neighbourhood. Given the cur-
rent situation, with a particular emphasis on 
Kosovo’s urban areas, the means and oppor-
tunities for improvement are small. However, 
an innovative housing and urban policy, as 
well as referring to good practices of Western 
Europe, can improve current issues.

The presented research has tackled housing 
policies in Kosovo that will be researched 
and further elaborated more thoroughly in 
the future. It also opened the theme of ex-
ploring other Balkan countries which have 
gone through a period of transition, some ad-
dressing housing problems at a more ad-
vanced level than Kosovo.

[Translated by: Safete Veliu Rexhepi,  
Proofread by: Maja Gložinić]

Fig. 9 New social housing in Sluseholmen  
and prefabricated units in Copenhagen’s central 
areas, Denmark
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Fig. 1 Entering the Graz Museum Schlossberg
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inTroducTion

 The origins of the museum are linked to one 
of the basic human activities - collecting. The 
collection of objects appeared in all ancient 
cultures, the origins of the precursors of the 
museum date back to the period of ancient 
Greece, where they appeared in two forms. 
The first is the “thesauroi” type of building 
used for storing rarities, with its main func-
tion being to collect and store objects safely, 
as in a bank (Hoffmann, 2016: 12). However, 
collector’s items were not displayed here, so 
the building fulfilled only a fraction of the 
purpose of today’s museum. The second type 
of the museum predecessor was the “musei-
on”, which was used to name the part of Alex-
andria around the famous library (Hoffmann, 
2016: 12). This Greek term1, which originally 
referred to ancient schools of poetry and phi-
losophy, by the 18th century covered mainly 
academies and schools and only secondarily 
places for collections. The Capitoline Muse-
ums, opened in 1734 in Rome, can be de-
scribed as the first museums of modern Eu-
rope open to the general public (Lehmbruck, 
1974: 126). However, it was not until the 19th 
century that a name was provided for the mu-
seum as it is understood today - “a building 
that preserves and presents collections and 
conducts related research” (Naredi-Rainer, 
2004: 13) - which spread over a larger area in 
several countries. Traditional museums were 
based on rich and high-quality collections 
and were situated in lofty, landmark build-
ings resembling (or originally) palaces. Rare 

collections were assembled by different mon-
archs and were not open to ordinary visitors 
for a long time or they did so later with only 
limited access.

In the 20th century, the museum opened up to 
an increasingly wider public, taking on other 
roles besides collecting and exhibiting - for 
example, offering various educational pro-
grammes, becoming more interactive. Along 
with these changes, the issue of accessibility 
for all also came to the fore. Today’s muse-
ums have the opportunity to play an impor-
tant role in reducing inequalities and increas-
ing the inclusion of people with different 
needs. In order to create a quality environ-
ment for all museum visitors, it is necessary 
to take into account the requirements of di-
verse users, i.e. people of different ages and 
people with different abilities or disadvan-
tages. This article explains the principles of 
universal design in the context of museum 
architecture. These principles help to achieve 
the goal of forming an inclusive museum en-
vironment for all people.

Museums are quite exceptional among types 
of buildings, because in order to create inclu-
sive museums welcoming as many diverse 
visitors as possible2, many aspects need to 
be considered in the process of two activi-
ties: 1. planning of the architecture and de-
sign of the buildings, 2. creating exhibitions. 
A museum building must be designed ac-
cording to principles of UD, so that it provides 
access to culture for all, and also exhibitions 
and exhibits must be designed in this way. 
This paper deals primarily with accessible 
museum architecture; however, the topics of 

1 μουσείοv: place of the muses; the place and dance 
floor of the muses and their mother Mnemosyne, the 
Greek goddess of memory; Gökçiğdem (2016: viii) claims 
that “Muses stood for the values of reflection and inspira-
tion”, and that museums should strive to “illuminate posi-
tive human qualities”, among others empathy, and surely 
also inclusion.
2 The question of social inclusion is connected to inclu-
sion of people with various needs; it is also a crucial topic, 
which should be mentioned. Inclusive museums for vari-
ous social and economic groups are highlighted, for ex-
ample, by Sandell (2003) in the publication “Museums, 
Society, Inequality”. A feeling of belonging and being wel-
comed can contribute largely, and museum architecture 
can help create a friendly, welcoming atmosphere and 
support inclusion in that way. The resulting success is 
largely influenced by attitudes of people who inhabit this 
architecture, thus, it is a larger, multidisciplinary issue, 
and a topic for possible further research.
3 Today, they are applied on buildings of various types. 
However, UD is often a solution above standards, and 
many buildings respond only to barrier-free principles, 
which are suitable for visitors with physical disabilities.
4 For example, also research by Boháčová and Sch-
leicher (2022: 25) deals with UD in cultural buildings 
(namely theatres), and they emphasize it: “Together with 
to these days also ignored, or misunderstood sustainabil-
ity, universal accessibility has the potential to create a 
better-quality architecture, public space, or everything in 
between.”



Scientific Paper Universal Design Principles Applied… n. filová, l. rollová, Z. čerešňová 92-105 30[2022] 1[63] PROSTOR  95

exhibition and exhibits are linked to muse-
ums so tightly that they are mentioned mul-
tiple times as well. The multisensory forms 
enhance the experience of the exhibition for 
all visitors.

BacKground

Universal Design (UD) was coined in 1985 by 
architect Ronald L. Mace, coordinator of a re-
search centre at the North Carolina State Uni-
versity. His research group consisted of ar-
chitects, designers, engineers and research-
ers in the field of environmental design. The 
principles of UD, first formulated by Mace et 
al. (1997) have been studied as a starting 
point and considered for the purposes of mu-
seum architecture, so in the theoretical part 
of this research, 7 principles of UD are ap-
plied to museums’ environment. Key factors 
that help to evaluate selected museums con-
sidering UD are found in ‘The Universal De-
sign File: Designing for People of All Ages and 
Abilities’ by Story, Mueller & Mace (1998), 
where the authors of The Universal Design 
File explained the seven principles of Uni-
versal Design.3 These principles are known 
and promoted worldwide, including the re-
gion of Central Europe, as can already be 
seen partially in practice and publications.4 
This research considers the UD principles as 
an important part of participation and inclu-
sion of various museum visitors and, there-
fore, explores and promotes these principles. 
In addition to the UD principles, various fac-
tors that have an impact on the quality and 
sustainability of the building were taken into 
account.

Designing with UD principles considers the 
diversity of users so that people with disabili-
ties can enjoy all spaces and services on an 
equal basis with others and thus be included 
in society. “Universal design” means the de-
sign of products, environments, programmes 
and services to be usable for all people, to 
the greatest extent possible, without the 
need for adaptation or specialized design. 
“Universal design” shall not exclude assis-
tive devices for particular groups of persons 
with disabilities where this is needed.” (Arti-
cle 2 United Nations, 2006: p. 4). The Con-
vention has been ratified by a number of 
countries, as well as the EU as a whole, so UD 
principles should be put into practice. Acces-
sibility and non-discrimination are mandato-
ry in EU-funded investment projects, and 
non-compliance is an exclusionary criterion 
in the evaluation.

For the selected research task, it is important 
to apply the principles of UD to the context of 
museums, so the basic requirements of UD 
were taken into account when analysing and 
researching the museum architecture.5 Addi-
tional relevant literature on inclusive muse-
ums and exhibitions and long-time research 
contribute to this section.

1. Equitable Use - Design responds to the 
needs of all people. No user is excluded or 
segregated because of architectural barriers. 
The same means of design are applied to all 
when possible, or equivalent when not, so 
there is preferably one common entry and 
main vertical communication. Exhibition 
routes are suitable for all, for example, using 
a ramp.6 “Design for All”, or precisely “Cul-
ture for All”, aims to provide access to culture 
for all different visitors.7

2. Flexibility in Use - The design can adapt 
to numerous choices or methods, visitors can 
choose among several route options, order, 
and timing of spaces. Visitors may or may not 
respect the recommended route; they can for 
instance see only one part during one visit.8 
Vertical communication is provided by sever-
al means, sometimes even in an innovative 
way of vertical circulation such as a model of 
a train or cable car, mainly in children’s mu-
seums. Flexibility is also important with re-
spect to exhibits and exhibition spaces. 
Schleicher (2017: 91) says: “Primary and fun-
damental is the adaptability of the spaces to 
absorb the different nature of the changing 
exhibitions. But equally important is the phil-
osophical adaptability of direction in the 
 ever-changing environment of art, new me-
dia, etc.”9 Flexibility encourages everyone’s 
choices, interests and techniques in learning 
or discovery of exhibitions.10

3. Simple and Intuitive Use - Intuitive mov-
ing and wayfinding is very important for every 

5 UD principles are intersecting, and some properties can 
be occasionally interpreted under multiple principles (e.g., 
an element is flexible and perceptible at the same time).
6 In some cases, alternative solutions, which are equal-
ly important and interesting, can be proposed, e.g. two 
equally important and informative exhibition paths.
7 Čerešňová (2009: 10) mentions two aspects of the 
philosophy of Design for All: the first one is “to make the 
physical environment accessible - to enable access and 
movement without physical barriers […]”, the second one 
is “to accept different perception and communication pos-
sibilities of people - to enable conceptual understanding 
and accessible information and services […]”.
8 This can be beneficial, especially for visitors with 
small children or older people, and in the case of a muse-
um with a great volume of exhibits. People can revisit 
parts of an exhibition, which is important according to 
Black (2005), but also skip parts that do not currently in-
terest them, etc.
9 Multifunctional solutions are also preferable to 
Caulton (1998: 28): “exhibits […] employ a range of inter-
pretative techniques, appealing to visitors with a wide 
range of interests and learning styles.”
10 The topic of learning in museums is a very important 
one and tied to UD, as well. Information related to it pro-
vide Falk and Dierking (2018), Hein (1998), Jůva (2004), 
Andre, Durksen, and Volman (2017), Song et al. (2017) and 
others. The authors of this paper examine this topic in 
their research, too, e.g. in Filová & Rollová (2019) and 
Filová & Čerešňová (2020).
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user. The layout should be clear, important 
points of interest highlighted. Wayfinding 
and routes are usually intuitive in an open 
floor plan. In case of layout with multiple 
rooms for exhibition, orthogonal or also cir-
cular routing should be clear. Signage of the 
theme of the rooms facilitates navigation.11 
The use of spaces and elements should not 
require special abilities or skills. The space 
legibility enables people to see or predict ac-
tivities in the space. As Black (2005: 140) 
suggests: “Visitors will require an under-
standing of the ‘whole’ as well as parts, and 
parts must be understood in the context of 
the whole”. Visual and other sensory contact 
with the environment (the view of daylight, 
the colour solution12, or feeling fresh air from 

the exterior) can satisfy human senses and 
contribute to well-being.13 Views help visitors 
navigate, thus people more accurately deter-
mine their position and direction of move-
ment with respect to their surroundings.14

4. Perceptible Information - The communi-
cation is effective when different modes are 
incorporated. Various information is provid-
ed in a multisensory way, e.g., the main en-
trance uses contrast, it could be marked au-
rally by acoustic beacon15, and haptically by 
tactile paving which is a more universal solu-
tion. Exhibition should be interactive, sup-
porting hands-on, and multisensory ap-
proach.16 Visual, acoustic and haptic types of 
information are very important in museum 
architecture and exhibition. Models, some-
times even originals, can be accessible by 
touch under certain conditions. Modern tech-
nologies are applied, as well.17 Occasionally, 
even olfactory information and taste are in-
corporated in specialised exhibitions. The 
distinctive vertical or horizontal elements can 
be seen from several levels, positions and 
angles.

5. Tolerance for Error - The environment is 
risk-free, hazards and errors are minimised. 
People using the white stick technique need 
to recognize the presence of protruding ele-
ments. Stairs should preferably not have nos-
ing because of the risk of tripping. In the 
 environment, suitable colour contrasts and 
acoustic methods are used to prevent the 
risks of injury. Crucial for planning in accor-
dance with this principle are (1) experiencing 
the museum environment through different 
senses, e.g., soundwalking and sound map-
ping technique in museums18, and (2) partici-
patory planning. Users with different needs 
or impairments can then name the risks they 

11 And also offers choice to visitors about which exhibi-
tion theme they want to visit.
12 Interesting lighting solutions in architecture can be 
seen in Lumitecture by Yudina (2016), and the power of 
colour effects is researched by Urlandová (2016).
13 Comfort in physical environment is another crucial is-
sue and is examined for example by Kotradyová (2015). 
Elements contributing to a feeling from space is also inter-
estingly reviewed in Atmospheres by Zumthor (2006).
14 This aspect is associated with proprioception, which 
is related to the perception of natural or artificial space, 
influences activities, interactions, and movement in it. 
‘Ecological proprioception’ examined by Pacher (2015) is a 
factor of being aware of the relationship between one’s 
position and the surrounding space.
15 Although they can sometimes have high demands on 
technical devices, and there are many people with visual 
impairment who do not have these devices
16 Exhibits, sometimes even parts of the building, stim-
ulate multiple senses in various ways described in the 
publication The Multisensory Museum (Levent and Pascu-
al-Leone, 2014). The meaning of multisensoriality is also 
enhancement of experience, memorability, and accommo-
dating multiple learning styles.
17 Čerešňová and Rollová (2015: 95-96) mention “trans-
formation of visual formats into audio or tactile form”.

Table I Evaluation criteria of museums according to UD principles

The UD principle Main characteristics Implementation in museum architecture

1.  Equitable Use -  the needs of all various people with no 
exclusions 

-  museum’s public premises are accessible to all visitors 
equally

-  the same or equivalent means of design 
applied

-  accessible entrance and routes (horizontal and 
vertical), not creation of separate accessible solutions 
(e.g. side entrance, staircase lift) 

2.  Flexibility  
in Use

-  the building can adapt to user’s 
preferences 

-  connect or divide exhibition space with movable 
partitions

-  different route options and timing
-  flexible routes also support creativity of the exhibition

-  several means of vertical communication -  use of elevator, ramp, stairs, escalator, etc., possibility 
of innovative ways of vertical circulation, as well

3.  Simple and 
Intuitive Use

-  a clear position of lifts, toilets, etc. is 
highlighted

-  open plan, orthogonal, circular routing
-  signage of the rooms above door openings

-  means of helping in navigation are 
applied

-  using contrast in colour or material
-  interior and exterior vistas 

-  self-explanatory solutions -  the exhibition is clearly structured, exhibits facilitate 
understanding and learning, museum employees explain

4.  Perceptible 
Information

-  multisensory information -  haptic models and relief floor plans, acoustic 
information, sign language and the relief Latin  
and Braille

-  a building model presented in the entrance space

-  various forms -  in multiple languages, easy-to-read, logos and 
pictograms

-  clear visibility
-  glass walls marked with contrasting 

graphics 

-  exhibits can be observed from multiple visual 
perceptions from different distances and angles

- contrasting background behind exhibits

5.  Tolerance  
for Error

-  no dangerous barriers
-  spaces with low ceilings, under the arms 

of a staircase, ramp or beam marked in 
multiple ways

-  the low ceiling spaces can be interspersed with 
aesthetic interior elements or visual exhibits

-  exhibits hanging from the ceiling or cantilevered 
elements are marked on the floor below them by 
colour contrast and also haptically

-  safe evacuation -  the safest evacuation from the 2nd floor in large 
museums is down the ramp

-  in smaller museums, an evacuation lift is recommended

-  no sensory overload (sharp lights, 
reflections on glossy surfaces, unsuitable 
contrasts, colours, noises)

-  diffuse effect and matte surfaces create a less visually 
tiring environment

-  noise-absorbing materials help the space become less 
hectic and more restful

6.  Low Physical 
Effort

-  comfortable movement
-  ergonomic solutions

-  ramps with suitable slope, anti-slip surface and 
handrails and elevators reduce physical effort

-  minimal physical effort in manipulating 
the interior elements

-  automatic doors
-  easy-to-manipulate exhibits

-  opportunity for rest -  seating

7.  Size and Space 
for Approach 
and Use

-  many spatial dimensions based on the 
wheelchair parameters

-  also for people with baby strollers

-  the entrance and circulation areas allow for the free 
movement.

-  suitable widths of the doors, corridors, lifts, as well as 
the furniture arrangements (e.g. aisle widths between 
exhibits)

-  exhibits placed at an appropriate height
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experience in the built environment and can 
review the ideas of architects and also sug-
gest suitable solutions for them.19 Measures 
for evacuation from the premises are also in-
cluded. Design should avoid unpleasant 
light, colour and contrast effects. Similarly 
for acoustic background, materials and spac-
es should not create echo and unwanted 
noises.20 Redundant information and music 
should not be imposed on visitors.

6. Low Physical Effort - The design causes 
minimum fatigue and repetitive actions. The 
layout should not require redundant walking 
and vertical transfers which can cause fa-
tigue and discomfort. Communication spaces 
offer a refreshing experience, when com-
bined with rest zones. Exhibition spaces ben-
efit from rest zones, benches, and informal 
seating.21 They could be placed in divided 
nooks and in the exhibition area next to ex-
hibits. Locating a café near the information 
desk and a playroom for children is a refresh-
ing idea, reduces fatigue and helps visitors 
stay focused for a longer time. Exhibits and 
activities require minimum strength, so that 
children, older people, and people with dis-
abilities are able to manipulate and interact 
with them. Automatic doors increase comfort 
and enable independence for people with 
disabilities: (1) to the photocell, (2) on the 
button, and (3) fire doors that are open in 
normal operation but close automatically 
when smoke is detected.

7. Size and Space for Approach and Use - 
The elements are visible, approachable and 
reachable by a standing or seated person, 
and by users of various body sizes, including 
children. The spatial solution of buildings 
must accommodate a wide range of users, 
including persons in a wheelchair, taking into 

account the size of the manoeuvring space 
with a wheelchair. Exhibits are placed at an 
appropriate height, lower than it was usual in 
the past, or ideally installed on an adjustable 
panel, allowing movement of the exhibit.22 
Exhibition desks should be lower and have 
free knee-space, so seated people can easily 
tuck in and manipulate with objects on the 
desks. Texts can also be repeated in several 
heights, so that various visitors can read it in 
a comfortable position. Table I systematises 
main criteria which have been considered in 
the evaluation of museums according to UD 
principles.

MeThodology

The purpose of broader research is to assess 
selected museums from several perspectives 
related to Universal Design and to promote 
inclusive solutions. Areas of interest in mu-
seum buildings have been listed in check-
lists, elaborated in CEDA (Centre of Design 
for All) at the Faculty of Architecture and De-
sign at Slovak University of Technology in 
Bratislava, in which the authors of this paper 
have participated.23 Consequently, this 
checklist tool is introduced in the article. Sec-
ondly, the assessments of 52 museums re-
garding principles of Universal Design, and 
also suitability for children visitors, have 
been conducted by the authors of this paper 
during the last four years.24

The museums selected for the comparative 
analysis are located in Central Europe, and 
were chosen according to following criteria: 
(1) it was needed to cover various regions 
forming the whole territory of Slovakia to 
gain comprehensive knowledge of the situa-
tion in this area; (2) the chosen museums are 
of national significance to study relevant fa-
cilities; (3) 12 Slovak museums required the 

18 Examined for example by Kannenberg (2020).
19 Research by Vaz, Freitas & Coelho (2020) shows par-
ticipatory approach with participants with visual impair-
ments in a museum environment.
20 Preferably, there are headphones or sound boxes in 
the exhibition area that allow visitors to choose to listen 
according to their preferences.
21 They provide visitors with the possibility to relax and 
consolidate gained knowledge from exhibitions. It is also 
an opportunity for people to look after children from a 
seated position. It is a design opportunity to create bench-
es that are aesthetically harmonized with surrounding exi-
bits, and are at the same ergonomic.
22 Sometimes, exhibits are made available using small 
stages which can help smaller children to reach, but these 
are not suitable for people using wheelchairs, so it is not a 
UD solution.
23 The authors’ related research can also be seen in pa-
pers and seminar works with students elaborated within 
the course Universal Design. Examples of related re-
search: Čerešňová (2018), Filová & Rollová (2019), Filová 
& Čerešňová (2020) and Filová, Rollová & Čerešňová 
(2022), as well as other publications.
24 Additional 10 museums have been evaluated by ar-
chitecture students with the help of the authors of this 
paper within the course Universal Design.

Table II Selection of 12 positive analysed examples of historic buildings adapted into museums in the 
region of Central Europe

Name of the museum City Year of adaptation Author of reconstruction

Graz Museum Schlossberg Graz 2020 Studio WG3

Joanneum Museum: Neue Galerie, Natural 
History Museum, and CoSA

Graz 2009-2011 Nieto Sobejano Arquitectos;  
eep Architekten

Kunsthalle Wien Vienna 2001 Ortner & Ortner Baukunst

Vienna Museum of Science and Technology Vienna 2010 Querkraft Architekten

Silesian Museum Katowice 2010-2014 Florian Riegler, Roger Riewe

Techmania Science Center Plzeň 2012-2014 Atelier Soukup and designer 
Štěpán Soutner

Olomouc Archdiocesan Museum Olomouc 2000-2006 HŠH Architekti

National Museum Praha 2011-2019 Zdeněk Žilka, Pavel Jerie

Kulturpark Košice Košice 2012-2013 ZEROZERO

Slovak Museum of Nature Protection  
and Speleology

Liptovský Mikuláš 2011-2014 B4ARCH & ARCHITEKTI

Esterházy Palace: Slovak National Gallery Bratislava 2004-2005 Rosica Borščová

Old Town Hall: Museum of the City History Bratislava 2008-2011 Peter Bouda
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analysis and advice by themselves because 
they have taken steps to become more inclu-
sive; (4) the museums from countries outside 
Slovakia were selected based on desk re-
search as good examples for future practise; 
(5) the selected museums were established 
in various periods to see the progress in the 
UD application in time.

These museums from Central Europe were 
submitted for a comparative analysis. Most 
of the museums in the region are located in 
historical buildings. 36 buildings are historic 

and 14 are new buildings. That led the re-
search to focus more on discussing ways to 
make historic cultural buildings more inclu-
sive for all people with various needs. From 
these museums, Table II presents selection 
of 12 analysed examples of historic buildings 
adapted into museums, which reflect UD 
principles in many positive aspects.

Accessibility modification of historic architec-
ture is a specific problem and the principles 
of monument restoration must be respected 
in its solution. The accessibility of the historic 
environment must therefore be carried out by 
means of sensitive interventions that do not 
undermine the historic value. The selected 
case study represents a good example of 
how to approach the accessibility of historic 
architecture in accordance with monument 
restoration and protection, in order to pre-
serve the heritage value of the buildings.

Evaluation Methods - Principles to achieve 
inclusiveness are examined; the main goal is 
the visitability and understandability of all 
parts of the museum by people with various 
needs. The accessibility of the museum’s ar-
chitecture, exhibitions and exhibits are the 
target examined features. Among methods of 
this part are on-site observations, interviews 
with museum employees, and as a source of 
information, serve museum and architectural 
websites, as well. Photo documentation of 
the buildings underline the studied phenom-
ena. The methodology and main goals are vi-
sually presented on the diagram in Fig. 2.

evaluaTion checKliSTS

Several evaluation factors have been consid-
ered. Evaluation checklists serve as an instru-
ment for examining environments in terms of 
accessibility. This Access audit system is 
based on the results of several years of re-
search in collaboration with various groups of 
users (Samová et al., 2010). “CEDA FAD STU 
has compiled the structure of the evaluation 
checklists into tables according to the particu-
lar types of spaces […]” (Čerešňová et al., 
2018: 91). They evaluate buildings from the 
point of view of UD, but are sequenced ac-
cording to the buildings’ premises (not each 
principle of UD separately), because it ap-
pears easier to evaluate separate segments 
of spaces from various points of view than to 
assess the whole building according to 7 prin-
ciples of UD. These checklists are a basis for 
creating evaluation reports which contain rec-
ommendations to make the evaluated prem-
ises more accessible and inclusive. They form 
together access audits of built environments. 
Many building owners of public buildings, es-
pecially the state or cities, ask professionals 
to evaluate their buildings to help create a 
more inclusive environment for all.

Fig. 2 Diagram illustrating methodology  
of the research

Fig. 3 Scheme of examined museum areas

Table III Example of a segment of Access Audit Checklist by CEDA25

F. Exhibition spaces

F.1 Are there accessible routes 
in the exhibition space?

□ yes
□ no
□ y/n
□ o

□ the floor is at the same level
□ using a suitable ramp
□ using an inclined stair platform (on a handrail / on the wall)
□ using a vertical lifting platform

comments: 

F.2 Is there sufficient viewing 
area in front of the exhibits 
for manoeuvring a person in 
a wheelchair?

□ yes
□ no
□ y/n
□ o

□ more than 1,5 m
□ more than 3 m
□ hall open spaces

comments: 

F.3 Is there a tactile wayfinding 
system in the exhibition 
space?

□ yes
□ no
□ y/n
□ o

□ relief orientation plans
□ tactile paving guidelines on the floor (tour route)
□ room descriptions in relief/Braille

 comments: 

yes - meets the requirements; no - does not meet the requirements; y/n - partially meets the requirements; o - space / ele-
ment does not exist
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There are several types of checklists accord-
ing to building types. Among them is also the 
checklist for cultural facilities (i.e. museums), 
which is the most relevant for this research.

These areas are evaluated in the checklist: 
(A) Transport accessibility and parking, (B) 
Entrance to the building, (C) Entrance hall 
and communication spaces, (D) Vertical 
means of communication (lift, stairs), (E) Ac-
cessible toilets, (F) Exhibition spaces, (G) As-
sembly halls, (H) Services and information 
and communication accessibility, (I) Evacua-
tion. See visualisation of the assessed areas 
in Fig. 3 and an example of evaluating ques-
tions in Table III.

graZ MuSeuM SchloSSBerg caSe STudy

For the purpose of this paper and after con-
tinuous analyses of the museums, a highly 
elaborated museum in terms of UD, the Graz 
Museum Schlossberg, has been selected as 
an exemplary case study.26 The museum is 
presented in historical buildings, and its sup-
porting functions are placed in new subtle 
structures. In the museum and its area, the 
UD principles are incorporated very well, pos-
sibly also because it was recently adapted 
and opened, thus the architects who design 
adaptations have used contemporary knowl-
edge about inclusive design. Interestingly, it 
deals with its demanding historical context, 
originally with many barriers, of course, con-
sidering and protecting its important histori-
cal value at the same time.

The Graz Museum Schlossberg is a recently 
opened museum (September, 2020) that 
strives to support inclusion of everyone. It is 
designed by the architecture studio WG3, 
which won the architectural competition with 
this solution. They formulate their concept as 
an open, inviting museum with no barriers 
(wg3.at). The emphasis on inclusiveness is 
even more remarkable and inspiring in this 
project due to its historic foundations and el-
evated position in the city, on a hill. It com-
municates largely in alternative forms, espe-
cially in haptics, and in hands-on/interactive 
approach in the exterior part of the exhibi-
tion. These additional methods and functions 
are an added value and create an innovative 
form of museums. Schleicher (2019: 186) 
mentions: “in the context of museum build-
ings, especially those that go beyond the 
classical understanding of the museum are 
particularly interesting.”
The museum area consists of new and his-
toric buildings. The new buildings have rath-
er supportive functions (entrance with shop/
café, toilets, lockers, multifunctional hall), 
whereas the historic structure serves the 
main museum purposes (Fig. 4). It has a 
ground floor and an underground historic 
floor accessible via a lift as the main route, as 
well as stairs as an alternative route and a 
fire exit.

The sidewalk leading to the museum con-
tains natural guiding lines in the form of pav-
ing stones in contact with the lawn connected 
to the relief marking in front of the entrance, 
an artificial guiding line, tactile tiles for peo-
ple with visual impairment. It also connects 
to the paving in the shape of a circle, which is 
a design trait of the urban-architectural solu-
tion. The guiding tactile tiles lead to the en-

25 The entire checklist is 10 pages long.
26 The study does not attempt to be an access audit; 
rather a promotion of beneficial UD solutions in historical 
cultural context.

Fig. 4 Scheme of the Museum Schlossberg area 
ground floor

Fig. 5 Collage from photographs: sidewalk to the 
Museum Schlossberg; front of the museum;  
haptic model
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trance and also to a tactile model of the mu-
seum and its surrounding area. The model 
represents the spatial form and proportions 
of the architectural elements; the model is 
interesting and informative for all visitors, in-
cluding children and people with visual im-
pairment. All these elements are a reflection 
of the 4th principle - Perceptible Information 
in practice. The area in front of the entrance is 
illustrated in Fig. 5.

There is one common entry for all as a reflec-
tion of the 1st principle - Equitable Use. After 
entering a suitable automatic sliding glass 
door with a pictogram which is in line with the 
principles 6 - Low Physical Effort, and 4 - 
Perceptible Information, visitors find the in-
formation and ticket area. The tactile paving 
continues from the exterior through the inte-
rior and guides people to the ticket and shop 
counter, which has a lowered height with an 
empty space at the ground. This space can be 
used to insert footrests of a person sitting in 
a wheelchair. The height of the counter is 
suitable for people using wheelchairs, but 
children and persons with lower height also 
benefit from this solution (Fig. 6).27 This re-
flects the 7th principle - Size and Space for 
Approach and Use.

27 Moreover, it is also comfortable for the employees, 
who can sit and still have a view, so it does not require 
unnecessary physical effort.
28 Policies in the city of Graz are aimed to build its new 
facilities that are fully accessible for people with disabilities.

Fig. 6 Collage from photographs: entrance area  
with the counter desk illustrated with persons of 
various heights

Fig. 7 Collage from photographs: exterior area  
with greenery and movable chairs; interactive 
exterior exhibits

The exterior spaces of the museum, the “Gar-
den of Wonders” (wg3.at), are full of interac-
tive and creative exhibits with no strict order 
accompanied by resting elements. Some-
times, a café also functions there. Children 
can explore and discover various stories ac-
cording to their wishes and educate them-
selves in a playful way (Fig. 7). This is applica-
tion of the 2nd principle - Flexibility in Use and 
6th principle - Low Physical Effort. Used ma-
terials in these exterior pieces are soft, good 
contrast is used also, so the principle 5 - Tol-
erance for Error is presented.

To overcome exterior differences in terrain 
height, ramps are used, but there are also 
stairs, so people can choose, thus it is the 2nd 
principle - Flexibility in Use. Several points in 
the area offer extraordinary views of the city 
projected also onto a relief model of the view 
with signs in Braille. Information about one’s 
position in the area and individual museum 
buildings and exhibits is provided by infor-
mation and orientation boards. The princi-
ples 3 - Simple and Intuitive Use, and 4 - 
Perceptible Information are applied here. 
Boards with a uniform recognizable circular 
shape and good contrast, and are, therefore, 
clearly presented. To become even more ac-
cessible, there could also be some parts in 
easy-to-read format and Braille on these 
boards. The mentioned exterior features can 
be seen in Fig. 8.

The interior ground floor contains showcases 
lower in height and elevated, allowing space 
for footrests for people on wheelchairs. The 
exhibition space also contains multisensory 
and acoustic exhibits. They are presented in 
different formats, multifaceted and diverse 
methods of communication, so they are ac-
cessible for many people with sensory dis-
abilities. These are principles 7 - Size and 
Space for Approach and Use, and 4 - Percep-
tible Information. One semi-circular exhibit is 
installed hanging from the ceiling. It should 
be ideally marked at floor level (e.g., with a 
stop or interior furnishings) so that it would 
not pose a risk of collision for people with vi-
sual impairment. In the future, the museum 
plans to add even more interactive, playfully 
mechanical elements and audio-visual media 
installations (wg3.at).

The underground area, the casemate, is also 
accessible to all thanks to the installation of a 
lift. The Graz Museum (wg3.at) claims that its 
aim was a “comprehensive inclusion and the 
greatest possible removal of barriers”.28 
Thus, the lift makes the underground space 
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Fig. 8 Collage from photographs: ramp to view point; 
view with relief model; information and orientation 
boards

Fig. 9 Collage from photographs: ground floor 
(interior exhibition with showcases); underground 
floor - the casemate (ramp route, audio-visual 
Schlossberg model, lift)

Fig. 10 Collage from photographs: hygienic spaces 
and lockers; accessible toilet
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Table IV Results of evaluation taking into account previously studied principles of UD and their 
application in the 52 museums

Principle of UD Unsuitable solutions Compliant implementation in practice  
- recommendation

1.  Equitable Use -  Missing accessible entrance.
-  Separate accessible side or rear entrance 

(not visible from the main entrance).
-  Staircase lift - not suitable solution for 

all visitors.
-  Steep ramp or missing handrails.
-  Accessible toilets only for people in 

wheelchairs.

-  One common entrance - suitable for all visitors.
-  If necessary to use the side entrance - clearly visible 

and easy to find.
-  All accessible adaptations usable for all visitors  

(not only for specific groups).
-  Exterior spaces and ramps are comfortable for all 

visitors.
-  Accessible toilets for all visitors, including people  

with small children.

2.  Flexibility  
in Use

-  Only one solution for the vertical 
movement.

-  Only one exhibition route - strictly 
defined and difficult to pass.

-  No interactions with the exhibition.
-  Few activities for various groups of 

visitors (including children).
-  Meeting room/hall only with fixed seats.

-  Vertical communication to all floors by lift  
and stairs, ideally also by ramp for evacuation  
and easy routing.

-  Free exhibition route of museum buildings  
and exhibition pieces.

-  Many ways of perceiving and interacting with the 
exhibition.

-  Possibilities for interior and exterior activities.
-  Flexible multifunctional hall for various activities  

and different users.

3.  Simple and 
Intuitive Use

-  Complicated solutions of the floor 
layouts.

-  Lack of visual and tactile identification of 
the main exhibition and circulation 
routes.

-  Lack of colour or tactile contrast of the 
walls, doors, stairs, etc.

-  Dark spaces - no visual overview/
preview inside and outside spaces.

-  Clear orientation (tactile paving as guidelines, interior 
ramp as a programmed route in otherwise possibly 
less clear floor layouts).

-  Easy routes for wayfinding, providing many views.
-  Colour and tactile contrast or colour coding of specific 

zones in the building.
-  Visual and other sensory contact with the environment.

4.  Perceptible 
Information

-  Lack of various (multisensory) forms of 
perception of information and exhibition.

-  No clear and legible signs and 
information.

-  Dark exhibition spaces - not legible infor-
mation.

-  Multisensory (haptic - by relief, acoustic - using 
headphones, visual - good lighting and contrasts)  
and hands-on exhibits.

-  Aesthetic and understandable signs and pictograms.
-  Multimedia information in alternative formats  

(with good lighting).

5.  Tolerance  
for Error

-  Protruding objects/exhibits at the 
circulation routes.

-  Glass walls and doors without 
contrasting marking.

-  Improper shape and dimensions of stairs 
and ramps (and no handrails).

-  Slippery and glossy flooring.

-  Glass doors marked with colour-contrasting signs.
-  Exhibits and used materials are durable, resistant, 

easy to operate.
-  The environment is risk-free (stairs are straight shaped 

with no nosings, ramp is generally preferred).
-  Slip-resistant floor materials without glare.

6.  Low Physical 
Effort

-  Steep or long ramp as a part of the 
exhibition route.

-  No places to rest or only uncomfortable 
benches.

-  Comfortable movement (including slight ramp slope 
and landings).

-  Many resting points. Comfortable solutions  
for furnishing.

-  Movable chairs with back support for resting.

7.  Size and Space 
for Approach 
and Use

-  Insufficient space for manoeuvring of a 
person in a wheelchair and inconvenient 
access to interior elements.

-  Narrow corridors, insufficient door 
widths, small dimensions of lifts, etc.

-  Missing accessible toilets with 
baby-changing facilities.

-  The elements are visible, approachable and reachable 
for all.

-  Counter and showcases with lower height.
-  Appropriate dimensions for manoeuvring of the person 

in a wheelchair or people with baby strollers.
-  Appropriate width of the corridors, doors, ramps, lifts 

and stairs.

which illustrates the history of the hill. Visi-
tors perceive the information about the 
Schlossberg Story visually and auditory, so 
possibly the museum could consider also 
adding a haptic model, a relief board, or an 
interactive tactile exhibit somewhere in the 
museum premises in the future, so it would 
saturate the 4th principle - Perceptible Infor-
mation even more. The interior exhibition ar-
eas are presented in Fig. 9.
Finally, one can also mention universally de-
signed hygienic spaces and lockers at vari-
ous heights (Fig. 10). Both toilets serve all 
people, both are accessible, and one of them 
even contains a changing table for babies 
(Fig. 10). Principles 1 - Equitable Use, and 2 
- Flexibility in Use are applied. The design is 
very appealing; possibly, a colour contrast 
between doors and walls could be used to fa-
cilitate navigation to people with partial vi-
sual impairment and would therefore be 
more according to the 4th principle - Percep-
tible Information.

reSulTS

The selected exemplary museum in this arti-
cle was chosen because it reflects the UD 
principles very well and shows possible ways 
to welcome all diverse visitors in the environ-
ment of a museum with a historic core. The 
inclusive approach is also shown in its exhibi-
tions, interactive for different age groups and 
people with various needs. Even in a great 
solution, it is possible to find some elements 
that could be even better, so we briefly pro-
posed a few suggestions in the article, most 
of them with regard to people with reduced 
vision or visual impairment relating to the 4th 
principle - Perceptible Information. Howev-
er, this case study was not selected for a de-
tailed access audit, it was chosen as an ex-
emplary realisation that presents an overall 
positive implementation of UD.

The result of broader research is the evalua-
tions of several museums; some of the muse-
ums’ founders are even inclined to imple-
ment recommendations into practice, so this 
has the impact on strengthening a more in-
clusive practice of creating a museum envi-
ronment. Based on the findings and eva-
luations of 52 visited museums, the imple-
mentation of UD principles in Table IV is 
summarised.

concluSion

The paper explained the methods used in the 
research, the original background from 7 
principles of Universal Design, and character-
ised also the tool of Access Audit Checklist 
which has the structure different from origi-
nal UD principles because it considers func-
tional areas from all points of view from UD 

accessible to all, including wheelchair users, 
the elderly, people with prams, and people 
with reduced mobility. Furthermore, the un-
derground exhibition route is formed with a 
suitable subtle ramp, which does not visually 
compete with important spatial traits and 
structure of the historical setting. It comfort-
ably guides all visitors through the under-
ground space and forms a clear route com-
mon for all. This way prevents accidents that 
could occur due to bumpy floor surfaces and 
protects the historical structure from dam-
age. This is regarded as application of the 
principles 1 - Equitable Use, and 5 - Toler-
ance for Error. Visitors find there an audio-vi-
sual “Schlossberg Story” around a spectacu-
lar new transparent Schlossberg model, 
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(not each principle separately in the whole 
building at once) to facilitate the examination 
process. Multiple museums with regard to 
Universal Design were evaluated. In many 
cases, museums are situated in historic 
buildings, so the topic of UD is an important 
issue in the process of their restoration and 
renovation.

The issue of applying UD principles to histor-
ic buildings is very important for architects 
and people in general. This research indi-
cates that a significant number of museums 
are situated in historic buildings and often 
tied to historical times, people and events. 
Applying UD principles in the process of reno-
vation and adaptation of these objects pro-
vides access to education, experiences and 
participation in social life to all people with 
different needs. The presented example illus-
trates that combining methods of UD with 
sensitive monument restoration is possible 
and even complementary (e.g. the ramp pro-

viding accessible route and protecting the 
historic constructions at the same time).

In current and future practice, there is a 
strengthening trend and a great desire to 
make public buildings, including museums, 
more accessible and welcoming. This article 
demonstrates theoretically, and practically, 
through the case study, that it is possible to 
apply UD principles even in a difficult terrain 
and historic environment, and combine it 
with the effort to preserve the historical value 
of the place in a very aesthetic way. Multiple 
ways are shown to give various visitors a 
quality experience of the museum tour and 
global impression from the visit. The sum-
marisation of findings proposes suitable ways 
of implementing UD principles in museums’ 
historic buildings.

[Translated by: Natália Filová  
(originally written in English).  

Proofread by: Zuzana Čerešňová]
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direction can be extremely important in achieving more sustainable 
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scoring system used in the BREEAM International New Construction 
2016 is evaluated in order to see if the credits and weightings that are 
assigned to the assessment issues are aligned with the trends existing 
in the recent literature related to urban housing sustainability. The 
results of a previously published systematic review of 118 recent papers 
are used to extract the most important factors (and their importance 
degrees) affecting the sustainability of urban houses on a global scale. 
The analysis outcome shows significant differences in the prioritization 
of factors and the importance degree given to each factor between the 
BREEAM evaluation process and the literature review factors.
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inTroducTion

 Residential construction is an important 
industry in achieving sustainable develop-
ment. The initiatives in this sector have been 
primarily concerned with technical and finan-
cial practicality (Tupenaite et al., 2017). Nev-
ertheless, in recent years, since housing has 
been identified as a critical component in 
achieving sustainable development, the fo-
cus on housing has expanded far beyond fi-
nancial and technical feasibility. To present 
some instances of the importance of housing 
in sustainable development, it can be stated 
that, from a social perspective, housing not 
only delivers shelter but also generates a 
sense of security and supports local commu-
nities (Arman et al., 2009). In terms of eco-
nomics, housing is one of the major invest-
ments that individuals can make in their life-
times (Maliene and Malys, 2009). Further- 
more, from an environmental point of view, 
energy consumption in the usage phase of 
housing causes the largest environmental 
impact in Europe (European Environment 
Agency, 2019). These examples demonstrate 
how sustainable housing (in all areas of sus-
tainability) may significantly contribute to 
society’s sustainable development.

Developing and applying building sustain-
ability assessment and benchmarking meth-
odologies, according to Mateus and Bragan-
ça (2011) and Zhang et al. (2014), is one of the 
measures that might promote a more sus-
tainable built environment and housing. 

Presently, several techniques for evaluating 
the sustainability of buildings are being em-
ployed in the housing industry, some of 
which are being used internationally. The 
British Building Research Establishment En-
vironmental Assessment Method (BREEAM), 
which is now one of the most extensively 
used tools worldwide, and especially through-
out Europe, was first developed in the United 
Kingdom in 1990. The most current inter-
national version, BREEAM International for 
New Construction 2016, has been launched 
to certify projects across the world (BRE 
Global, 2016).

Academics disagree on the extent of efficien-
cy of the BREEAM certificate and, in general, 
the international building sustainability as-
sessment tools. Some authors have criticized 
the scoring system of sustainability assess-
ment tools through the usage of life-cycle as-
sessment (Humbert et al., 2006; Trigaux et 
al., 2016). Besides, there are multiple previ-
ous studies evaluating the diverse aspects of 
the BREEAM certificate (different versions). 
For instance, there are studies criticizing its 
holistics regarding various sustainability as-
pects -e.g., (Hassan, Cheen and Rahmawaty, 
2011; Sharifi and Murayama, 2013)- its local 
applicability -e.g., (Ameen and Mourshed, 
2019; Awadh, 2017; Sallam and Abdelaal, 
2016)- different variables and indicators and 
weighting measures -e.g., (Sallam and Abde-
laal, 2016; Suzer, 2015)- and the extent of 
alignment between its performance and de-
sign procedures/building simulation tech-
niques -e.g., (Schweber and Haroglu, 2014; 
Schwartz and Raslan, 2013).

Previous evaluations of BREEAM have mostly 
been done in comparison with other building 
sustainability assessment tools or the local-
ly-specific priorities and variables. However, 
there has not been an investigation done to 
assess the BREEAM’s weighting system effi-
ciency according to the sustainability priori-
ties that exist in the recent literature related 
to urban housing sustainability. Using the 
data of a systematic review of the recent lit-
erature, this paper attempts at filling out this 
gap by comparing the prioritization of as-
sessment issues used in the scoring system 
of the BREEAM International New Construc-
tion 2016, with the prioritization of housing 
sustainability factors gathered from the re-
cent related literature.

MaTerialS and MeThodology

This paper uses the results of a systematic lit-
erature review of 118 recent papers (journal 
articles, conference papers, review papers 
and book chapters published in the period 
from 2015 to 2020) by Sanei, Khodadad, and 
Calonge Reillo (2022). As can be seen in Figure 
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1, the results of this study are not based on the 
priorities of a limited region in the world, but 
are constructed in a universal context.

Figure 2 illustrates the search structure used 
for the literature review in Scopus. Keywords 
related to housing sustainability factors are 
searched within multiple areas of research, 
including “social sciences”, “engineering”, 
“energy”, “environ mental science”, “decision 
sciences”, “economics, econometrics and fi-
nance”, “business, management and ac-
counting”, “arts and humanities”, and “mul-
tidisciplinary”, to ensure the holistics of the 
results regarding multiple aspects of sustain-
ability.

Literature review provides a comprehensive 
prioritized list of factors (F; mostly categories 
of indicators) that affect the sustainability of 
urban houses. The full list with the references 
can be found in the Appendix. The prioritiza-
tion of factors is done by their investigation 
frequencies (IF; the number of times each 
factor is found in the total reviewed litera-
ture; e.g., if a factor is found in 10 reviewed 
papers out of the total 118, IF for this factor 
equals to 10). Scrutinizing the frequency of 
each factor is chosen as a possible method to 
show how much a factor is investigated in the 
selected literature, and therefore, to be a 
base to calculate the degree of importance 
that literature has given to each factor. The 
specific and detailed methodology used for 
literature review can be found in Identifying 
the Most Investigated Factors Affecting Ur-
ban Housing Sustainability and Their Scale/
Sector of Influence - A Systematic Review of 
the Recent Literature (Sanei, Khodadad and 
Calonge Reillo, 2022). Investigation frequen-
cies of factors (results of the previous study, 
Table I), as the assigned measures showing 
their degree of significance, are used in this 
paper to evaluate the prioritization (overall 
weightings) of the assessment issues used 
by BREEAM International New Construction 
2016 in its scoring system. This is the most 
recent version of the BREEAM certificate 
which can be used in any country around the 
world, with the exception of territories where 
locally-adapted versions exist (BRE Group, 
2022). Therefore, it can be assumed that the 
scale of implementation for this certificate 
matches the universal context of the litera-
ture review outcomes. Investigation frequen-
cies of factors (results of the previous study, 
Table I), as the assigned measures showing 
their degree of significance, are used in this 
paper to evaluate the prioritization (overall 
weightings) of the assessment issues used 
by BREEAM International New Construction 
2016 in its scoring system.

For each BREEAM assessment issue, all the 
related Fs are found and then the average 
amounts of their IFs are calculated (Av. IF), as 

the overall score which is based on the litera-
ture review results. These numbers shape 
the foundation of the comparison with the 
values gathered from the BREEAM assess-
ment system (maximum weightings). It 
should be mentioned that in order to find the 
related Fs, the description related to each as-
sessment issue in the BREEAM International 
New Construction 2016 official report is read 
and only the factors directly related to the de-
scriptions that are used by the BREEAM cer-
tificate are selected from all the factors ex-
tracted from literature. Therefore, there may 
be some other factors from the list that seem 
to be related to each credit but as this rela-
tionship is not mentioned directly in the de-
scription of the credits, these factors are not 
included in the credits analysis, because they 
do not have roles in the scoring process of 
BREEAM.

To use Av. IFs for analyzing the weightings of 
BREEAM assessment issues, the range used 
for these values (see Table ll, Av. IFmin = 13, 
Av. IFmax = 63.67) is converted to the range of 
the overall weightings (W) that are given to 
the issues in the BREEAM scoring system 
(Wmin = 0.65, Wmax = 10.56). This way, the 

Fig. 2 The search structure used to select the 
related literature
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No. Factors Affecting Urban Housing Sustainability IF

F44 Structural quality and durability 26
F45 Natural hazards and the related resilience/repair (earthquake, flooding, etc.) 25
F46 Building orientation 25
F47 Natural ventilation 25
F48 Walkability/bikeability (auto-free zones, sidewalks, bike routes, etc.) 24
F49 Access to workplaces (distance/time of travel) 23
F50 Local materials 23
F51 Construction cost (material, transport, labor, equipment and installation, etc.) 22
F52 Household/project team overall satisfaction rate 21
F53 Employment/business activity rate/opportunities in the area 21
F54 Compatibility with household/community cultural values or heritage 20
F55 Shading options - Rain protection 19
F56 Building’s/neighborhood’s identity/reputation/popularity 19

F57 Private/semi-public outdoor space (courtyard, garden, greenhouse, green 
roof, etc.) 18

F58 Privacy 16

F59 Presence/preservation of cultural heritage/natural resource (ponds, 
preserved greenery, topographical contours, etc.) 15

F60 Pleasant view/scenery 15
F61 Maintenance cost 14
F62 Renovation/repair/reconstruction cost (material, transportation, etc.) 14

F63 Greening the building (plants, green wall/roof, garden, etc.) and types of 
greenery (types of plants, etc.) 14

F64 Light pollution/quality - Visual comfort 13
F65 Innovation (design, management, technologies, etc.) 13
F66 Socio-cultural mixing of the community 13
F67 Fire prevention/emergency measures 13
F68 Building age - Year of construction 12
F69 Cost/value of land - Land use rights 12
F70 Household transport costs 11
F71 Type of tenure (private ownership, shared/private rent, etc.) 11
F72 Property value retention - Balanced housing market - Market trends 11
F73 Life expectancy of housing - Long lasting house 10
F74 Biodiversity/wildlife in the area 9
F75 Cater for senior citizens/disables 9

F76 Ease of movement inside the building (elevators, stairs, furniture and 
decoration placement, etc.) 9

F77 Construction time/speed 9

F78
Smart home/community (smart technologies/equipment: energy manage-
ment systems, smart communication, intelligent controlling of home 
performance, smart toilets, etc.)

8

F79 Sense of belonging 8
F80 Odors - Olfactory comfort 7
F81 Access to the city center/urban space (distance/time of travel) 7
F82 Skilled/local labor and/or manager 7
F83 Security of tenure 7
F84 Standards of living 6
F85 Administration/government/management/design cost 6
F86 Ease of maintenance/cleaning (space, equipment) 6
F87 Level of physical deterioration 5
F88 Green/electric car usage - Carpooling 4
F89 Community acceptance/opposition with the project 4
F90 Economic mixing of the community 4
F91 Demographic/ethnic mixing of the community 4
F92 Diversity of building typology and/or spatial/aesthetic forms in the area 3
F93 Openness/closeness of the community (open/semi-open/gated neighborhoods) 3
F94 Community agriculture/gardening 3
F95 Mixed tenure community 3
F96 Access to internet (speed, capacity) 3
F97 Access to telecommunication service 3
F98 Access to television/cable system 3

Table I Factors Affecting Urban Housing Sustainability and their Investigation Frequencies (Source: Sanei, Khodadad and Calonge Reillo, 2022)

No. Factors Affecting Urban Housing Sustainability IF

F1 Natural resource or energy consumption/efficiency of the building/equipment 
(during the construction, operation, etc.) 87

F2 Materials performance (durability, cost, thermal capacity, permeability, ability 
to re-use, recycled, eco-friendly materials) 78

F3
Access to public services/infrastructure: availability/quality of services and/
or distance/time of travel time to the services (public transport, education/
health/shopping/leisure facilities, parks, etc.)

72

F4 Building spatial layout (size and dimensions, building form, internal space 
distribution, etc.) 72

F5 Location - Site - Development land 67

F6 Healthy conditions (hygiene, clean environment, air/water quality, mental 
health, etc.) 66

F7 Housing affordable purchase/rental/mortgage costs (market value, relation 
to household income) 66

F8 Waste management/facilities (waste recycle/reduction, appropriate disposal 
of waste, etc.) 62

F9 Safety and security 59

F10 Building equipment/technologies (heating/cooling systems, ventilation 
systems, kitchen appliances, furniture, etc.) 56

F11 Rehabilitation/refurbishment of the building/community (repairing the 
deteriorations, functional improvements, etc.) 53

F12 Building envelope (thermal performance of the building, insulation, air 
tightness/exchange, etc.) 52

F13 Indoor environment (air quality, humidity, mold, thermal comfort, air 
circulation, etc.) 49

F14 Carbon footprint - GHG emissions 48

F15 Water management (consumption rate, irrigation systems, recycling, etc.) 48

F16 Use of renewable/clean resources (solar, wind, geothermal, renewable 
material, etc.) 47

F17 Opportunity for social cohesion/integrity/interaction/connectivity (common 
use areas, facility sharing, etc.) 46

F18 Re-use/recycle (materials, water, waste, etc.) 43

F19 Housing-related policies/strategies/guidelines/plans/decision-making 
procedures 41

F20 Building’s basic services (safe drinking water availability, access to electricity, 
sewer, sanitation, etc.) 40

F21 Noise level - Acoustic design - Aural comfort 40

F22 Building codes/energy standards/technical specifications/regulations 40

F23
Investment/finance measures (subsidies, financial risk/support options, 
investment cost, return of investment, payback period, profitability, 
cost-benefit data, budget adaptability)

39

F24 Pollution (air, water, land) 37

F25 Climatic/microclimatic conditions (air temperature, humidity, wind speed, 
solar radiation, heat island effect, etc.) 37

F26 Land use (mixed-use building/community, zoning plans, re-using a developed area 
instead of new developments, land use change, amount of land supplied, etc.) 36

F27 Natural light - Solar radiation (availability, intensity, etc.) 35

F28 Built-up density 35

F29 Building typology (single-family, attached, apartment, etc.) 35

F30 Flexibility/adaptability (design, construction, function) 35

F31
Neighborhood spatial layout (street layout and network, space between 
blocks, pedestrian paths, open space layout, human scale features, public 
furniture, disables accessibility, etc.)

34

F32 Construction method/techniques/technologies (prefabrication, light/heavy 
structure, energy efficient techniques, traditional method, etc.) 34

F33 Passive/green/low-energy/near-zero-energy/plus energy design/principles 34

F34 Lighting systems (indoor lights, street lights, open space lights, etc.) 33

F35 Housing occupancy rate - Community population 31

F36 Overall/lifecycle costs of the building 31

F37 Operation cost (energy/water/telephone bills, technology investment price, etc.) 31

F38 Aesthetical quality 29

F39 Traffic - Car dependency - Parking area 28

F40 Space functionality 27

F41 Participatory actions (design, management, bottom up governance, 
educational programs, etc.) 27

F42 Housing/community administration and management (cost/time/risk/
maintenance management, etc.), and the types (self-managed, co-managing, etc.) 26

F43 Accessible house (easy physical accessibility for pedestrians/cars/elders/
disables/etc.) 26
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Table II BREEAM International New Construction 2016 Assessment Issues and Their Related Factors

Categories and Issues Credits Weightings (W) % Associated factors from 
literature Av. IF CIF

Management 21 12.00

Project brief and design 4 2.29 F19, F41, F42, F52 28.75 3.73
Life cycle cost and service life 
planning 4 2.29 F7, F23, F36, F37, F41, F42, F51, 

F69, F85 28.89 3.76

Responsible construction practices 6 3.43 F41, F42 26.5 3.29

Commissioning and handover 4 2.29 F41, F42, F77 20.67 2.15

Aftercare 3 1.71 F41, F42 26.5 3.29

Health and wellbeing 23 15.00

Visual comfort 6 3.91 F13, F27, F34, F60, F64 29 3.78

Indoor air quality 5 3.26 F6, F10, F13, F24, F25, F47 41.67 6.26

Thermal comfort 3 1.96 F10, F12, F13 52.33 8.34

Acoustic performance 4 2.61 F21 40 5.93

Accessibility 2 1.30 F4, F9, F17, F31, F39, F43, F48, 
F75, F76 34.11 4.78

Hazards 1 0.65 F9, F45 42 6.32

Private space 1 0.65 F57, F58 17 1.43

Water quality 1 0.65 F6, F15, F20, F24 47.75 7.45

Energy 27 19.00
Reduction of energy use and carbon 
emissions 15 10.56 F1, F10, F14, F22, F32, F33 49.83 7.85

Energy monitoring 2 1.41 F10, F78 32 4.37

External lighting 1 0.70 F10, F34, F78 32.33 4.43

Low carbon design 3 2.11 F14, F16, F32, F33, F47 37.6 5.46

Energy efficient transport systems 3 2.11 F1, F10, F33, F78 46.25 7.15

Energy efficient equipment 2 1.41 F1, F10, F32, F33, F78 43.8 6.67

Drying space 1 0.70 F4, F10, F13, F33, F47 47.2 7.34

Transport 9 8.00

Public transport accessibility 4 3.56 F3, F24, F31, F39, F43, F48 36.83 5.31

Proximity to amenities 2 1.78 F3, F31, F49, F81 34 4.76

Alternative modes of transport 2 1.78 F3, F14, F31, F39, F48, F88 35 4.95

Home office 1 0.89 F4, F10, F13, F27, F64, F96, F97, 
F98 29.25 3.83

Water 9 6.00

Water consumption 5 3.33 F1, F15, F18 59.33 9.71

Water monitoring 1 0.67 F15, F42, F78 27.33 3.45

Water leak detection and prevention 2 1.33 F10, F15, F42, F78, F86 28.8 3.74

Water efficient equipment 1 0.67 F1, F10, F15 63.67 10.56

Materials 12 12.50

Life cycle impacts 6 6.25 F2, F12, F14, F18, F22 52.2 8.32
Responsible sourcing of construction 
products 4 4.17 F2, F12, F18, F22, F50 47.2 7.34

Designing for durability and resilience 1 1.04 F2, F11, F32, F44, F86 39.4 5.81

Material efficiency 1 1.04 F2, F8, F32, F44 50 7.89

Waste 7 7.50

Construction waste management 3 3.21 F8, F18 52.5 8.38

Recycled aggregates 1 1.07 F8, F18 52.5 8.38

Operational waste 2 2.14 F4, F8, F31 56 9.06

Adaptation to climate change 1 1.07 F25, F30, F42, F45 30.75 4.12

Land use and ecology 10 10.00

Site selection 3 3.00 F5, F22, F24, F26 45 6.91
Ecological value of site and protection 
of ecological features 2 2.00 F5, F59, F69, F74 25.75 3.14

Enhancing site ecology 3 3.00 F5, F59, F74, F82 24.5 2.90

Long term impact on biodiversity 2 2.00 F5, F22, F26, F59, F74, F82 29 3.78

Pollution 11 10.00

Impact of refrigerants 4 3.64 F10, F14, F24, F78 37.25 5.39

NOx emissions 2 1.82 F10, F14, F24 47 7.30

Surface water run-off 5 4.55 F5, F10, F15, F24, F31, F45 44.5 6.81

Innovation 10 10.00

Innovation 10 10.00 F65 13 0.65
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Graph I The Comparison Between BREEAM scores and 
Converted Investigation Factors for Issues

comparisons between Av. IFs and Ws are 
done on the basis of a similar range of values 
(0.65-10.56). For this conversion the follow-
ing equation (linear conversion) is used for 
each Av. IF, which concludes in Converted IFs 
(CIFs, see Table ll):

CIF = ((BREEAM issue’s Av. IF - Av. IFmin) /  
/ (Av. IFmax - Av. IFmin)) ´ (Wmax - Wmin) + Wmin

As mentioned, the outcomes (CIFs) are the 
amounts that are compared with the W val-
ues (overall weightings) of the BREEAMS’s 
issues. It should be noted that, in this evalu-
ation, the prerequisites of the BREEAM cer-
tificate are not included, as although meeting 
these prerequisites are mandatory for build-
ings to be involved in the certificate evalua-
tion procedure, there is no score (credit and 
weighting) assigned to these criteria in the 
BREEAM assessment. Also, only the issues 
that influence the “residential dwellings” 
(based on the categorization used in BREE-
AM, including single and multiple dwellings) 
are included in the analysis. Other typo-
graphical characteristics of residential dwell-
ings (e.g., high-rise or low-rise) are not speci-
fied in the BREEAM report and the certificate 
can be used for all these classes of houses.

reSulTS and diScuSSion

Table l shows the factors that are gathered 
from the literature review conducted by Sa-
nei, Khodadad and Calonge Reillo (2021). As 
can be seen, a total of 98 factors are priori-
tized based on their IFs (the total number of 

each factor’s repetition in the studied litera-
ture). The factors with IFs less than 3 are not 
listed. These factors are used to analyze the 
BREEAM assessment issues and CIFs are uti-
lized to be compared with the Ws that are as-
signed to each issue.

To have a clear view of the BREEAM scoring 
process, it should be noticed that each as-
sessment issue (in multiple general catego-
ries of issues) has an assigned credit. The 
percentage of credits achieved in each cate-
gory is calculated by adding the quantities. 
The calculated percentage of credits achieved 
in each section is then multiplied by the cor-
responding section weighting. This gives the 
overall section score. The section scores are 
then added together to give the overall BREE-
AM score. The overall score is then compared 
to the BREEAM rating benchmark levels and, 
provided all minimum standards have been 
met, the relevant BREEAM rating is achieved 
(BRE Global, 2016).

Table II shows The BREEAM categories and as-
sessment issues, together with the maximum 
credits assigned to them for the residential 
classification of buildings and their weight-
ings. The factors that are related to each issue 
and the average IF and CIF (converted IF) for 
them are also included in this table. The orga-
nization of issues is based on their appear-
ance in the BREEAM official report.

As seen in Table II, the top three issues  
with the highest W scores (according to the 
BREEAM scoring system) are ‘reduction of en-
ergy use and carbon emissions’, ‘innovation’, 
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and ‘life cycle impacts’ with W scores of 10.56, 
10, and 6.25, relatively. While, based on CIFs, 
the top three issues are ‘water efficient equip-
ment’, ‘water consumption’, and ‘operational 
waste’ with CIF values of 10.56, 9.71, and 9.06, 
respectively. Also, the issues with the least Ws 
are ‘private space’, ‘hazards’, and ‘water qual-
ity’, all of which have a W value of 0.65. How-
ever, the least values for CIFs are related to 
‘innovation’, ‘private space’, and ‘commis-
sioning and handover’ issues with CIFs equal 
to 0.65, 1.43, and 2.15, respectively.

Graph I shows the comparison of BREEAM is-
sues’ scores and CIFs related to each of them. 
Although there are some similarities between 
the assigned scores for some issues (for ex-
ample, ‘private space’, ‘commissioning and 
handover’, ‘visual comfort’ and ‘enhancing 
site ecology’), there are 23 out of the total 44 
issues with differences greater than 3 units in 
their scores. This demonstrates that there is 
a huge variance between BREEAM scores and 
CIFs, and accordingly the prioritization of is-
sues in the BREEAM assessment system and 
the recent literature related to urban housing 
sustainability. ‘Water efficient equipment’ 
and ‘innovation’ are the issues that are pri-
oritized quite inversely according to each 
source of prioritization. While ‘water efficient 
equipment’ is significantly important accord-
ing to the literature (CIF=10.56), it is one of 
the least considered issues in BREEAM as-
sessment (W=0.67). The situation is quite 
the opposite for the ‘innovation’ issue. It has 
the second-highest degree of importance, of 
all the issues, by the BREEAM weighting sys-
tem (W=10), whereas it is not explicitly men-
tioned many times as a significant factor in 
the sustainability of urban houses in the re-
lated recent literature, so it is not given high 
priority (CIF=0.65).

The lack of alignment between BREEAM and 
recent literature priorities can highlight the 
need to revise the BREEAM’s assessment 
system. This is in line with the results of the 
previous studies, where the focus was on dif-
ferent aspects of sustainability assessment 
tools, such as local adaptation and the holis-
tics of sustainability aspects. The necessary 
revision according to our analysis is to make 
the prioritization of factors in BREEAM more 
aligned with the priorities mentioned in re-
cent literature. Also, it is understood from the 
literature review that multiple factors are 
considered important from the scholars’ per-
spective but are absent in the BREEAM evalu-
ation procedures (e.g., ‘building typology 
(single-family, attached, apartment, etc.)’ 
and ‘built-up density’). It is, therefore, of high 
importance to implement similar methods to 
include the recent trends of academic re-
search into the housing sustainability evalu-
ation procedures and tools. Nevertheless, it 

should be noticed that to achieve optimal re-
sults regarding the priorities of sustainability 
assessment tools, including BREEAM, it is 
better to combine the proposed approach of 
this research with other sustainability as-
sessment techniques of buildings, such as 
the life-cycle assessment. The efficiency of 
BREEAM and other sustainability assessment 
tools used in the housing sector is crucial not 
only because these tools are used to evalu-
ate the sustainability of houses but also be-
cause they are used worldwide, as very im-
portant references, to guide architects, engi-
neers and decision-makers working on 
housing sustainability. These certificates 
might be used to guide and establish envi-
ronmental strategies over the life cycle of a 
building (Ali and Al Nsairat, 2009).

concluSion

The housing sector contributes significantly to 
sustainability development procedures in our 
societies. This is due to the important impacts 
that houses have on all aspects of people’s 
lives and their surrounding environment. 
Therefore, the sustainability assessment of 
the housing sector can be crucial for overall 
sustainability of communities. That is why the 
tools used for this assessment should be high-
ly efficient, which is why their continuous eval-
uation and upgrade is required.

The paper evaluates the scoring system used 
in the BREEAM International New Construc-
tion 2016 certificate to see if the prioritization 
and scoring of the assessment issues are 
aligned with the trend in the recent housing 
sustainability-related literature. For this rea-
son, the data from a previous study done by 
Sanei, Khodadad and Calonge Reillo (2022) 
is used. The results show huge gaps between 
the ranking and the scores of the assessment 
based on these two evaluation sources 
(BREEAM weighting system and the recent 
literature). Although for some credits values 
are closer to each other, the general trend 
shows significant differences in the way 
these methods prioritize and give importance 
to the studied credits. This calls for a possi-
ble shift and revision in the way that BREEAM 
scores the credits. As a limitation of the pro-
posed methodology, the restraint of the 
available writing space in the studied articles 
should be taken into consideration, as it can 
affect the number of factors that authors 
have included in their manuscripts. Also, 
some topics can often be discussed in litera-
ture while their relevance in terms of impact 
reduction might be relatively limited. There-
fore, it is better to use the proposed ap-
proach in combination with other quantita-
tive assessments (e.g., life-cycle assessment) 
to evaluate the priorities used in sustainabil-
ity assessment tools.
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appendix
Housing sustainability factors gathered from the literature review and the references (Source: Sanei, Khodadad and Calonge Reillo, 2022).

Factors References

F1

Natural resource or 
energy consumption/
efficiency of the 
building/equipment 
(during the construction, 
operation, etc.)

(Henderson, Ganah, and John, 2016) (Mulliner and Maliene, 2015) (Rid, Lammers, and Zimmermann, 2017) (Alrashed and Asif, 2015) (Rehkopf, Rowlands, and 
Tobert, 2016) (Woo, Kim, and Lee, 2018) (Sanhueza-Durán et al., 2019) (Nuuter, Lill, and Tupenaite, 2015) (Popova, Glebova, and Karakozova, 2018) (Ganiyu, 
Fapohunda, and Haldenwang, 2016) (Adabre et al., 2020) (J. Yang and Yang, 2015) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre and Chan, 2019a) (Peru-
zzini et al., 2016) (Zhang, Chen, and Jin, 2015) (Tomšič and Šijanec Zavrl, 2018) (Boeckermann, Kaczynski, and King, 2019) (Zare Mohazabieh, Ghajarkhosravi, 
and Fung, 2015) (Chohan, Irfan, and Awad, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) (Sang and Yao, 2019) (Ezennia and Hoskara, 2019) (A. L. 
Olanrewaju et al., 2017) (Aldossary, Rezgui, and Kwan, 2015) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Ruiz-Pérez et al., 2019) 
(Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Colistra, 2019) (Wu et al., 2017) (Castellano, Ribera, and Ciu-
rana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Wahi et al., 2018) (Asad Poor, Thorpe, and Goh, 
2018) (Djebbar, Salem, and Mokhtari, 2018) (Matthews, Friedland, and Orooji, 2016) (Karatas and El-Rayes, 2015) (Daly, 2017) (Tupenaite et al., 2017) (A. 
Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) (Said et al., 2016) (Saldaña-Márquez et al., 
2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et al., 2017) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) 
(K. Yang and Cho, 2016) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (R. Y. M. Li, Cheung, and Shoaib, 2018) 
(Verovsek and Juvancic, 2018) (Han and Yang, 2018) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Vega-Azamar et al., 2017) (Lorek and 
Spangenberg, 2019) (Ali and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) 
(Nguyen, Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cheng, Bae, and Horton, 2019) 
(Verovsek, Juvancic, and Zupancic, 2015) (Päätalo, 2016) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 2016) (Sharafeddin, Arocho, and Anderson, 
2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and 
Brunsgaard, 2019) (Chan and Adabre, 2019) (Saldaña-Márquez et al., 2019) (Dong et al., 2018) (Wittmann, Kopacik, and Leitmannova, 2019)

F2

Materials performance 
(durability, cost, thermal 
capacity, permeability, 
ability to re-use, 
recycled, eco-friendly 
materials)

(Henderson, Ganah, and John, 2016) (Rid, Lammers, and Zimmermann, 2017) (Alrashed and Asif, 2015) (Nasrabadi and Hataminejad, 2019) (Rehkopf, Row-
lands, and Tobert, 2016) (Woo, Kim, and Lee, 2018) (Sanhueza-Durán et al., 2019) (Popova, Glebova, and Karakozova, 2018) (Ganiyu, Fapohunda, and Hald-
enwang, 2016) (Roosli et al., 2015) (Bintoro et al., 2019) (Adabre et al., 2020) (J. Yang and Yang, 2015) (Oyebanji, Liyanage, and Akintoye, 2017) (Zhang, Chen, 
and Jin, 2015) (McHunu and Nkambule, 2019) (Tomšič and Šijanec Zavrl, 2018) (Boeckermann, Kaczynski, and King, 2019) (Chohan, Irfan, and Awad, 2015) 
(Akinyede, Fapohunda, and Haldwang, 2017) (Sang and Yao, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju 
et al., 2017) (Aldossary, Rezgui, and Kwan, 2015) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Ruiz-Pérez et al., 2019) (Saldaña-
Márquez et al., 2019) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Kovacic, Reisinger, and Honic, 
2018) (Marín et al., 2015) (Wahi et al., 2018) (Asad Poor, Thorpe, and Goh, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and Nisos, 2016) (Matthews, 
Friedland, and Orooji, 2016) (Daly, 2017) (Tupenaite et al., 2017) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) (Saldaña-
Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et al., 2017) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and 
Damjanović, 2015) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) (Han and Yang, 2018) (Feng 
et al., 2018) (Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 2017) 
(Ellsworth-Krebs, Reid, and Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) 
(Pérez-Fargallo et al., 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cheng, Bae, and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) 
(Päätalo, 2016) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 2016) (Sharafeddin, Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 
2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019) (Karji et al., 2019)

F3

Access to public 
services/infrastructure: 
availability/quality of 
services and/or 
distance/time of travel 
time to the services 
(public transport, 
education/health/
shopping/leisure 
facilities, parks, etc.)

(Mulliner and Maliene, 2015) (Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Le, Ta, and Dang, 2016) (Woo, Kim, and Lee, 2018) (Roosli et al., 2015) 
(Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre and Chan, 2019a) (Zhang, Chen, and Jin, 2015) (McHunu and Nkambule, 2019) (Tomšič 
and Šijanec Zavrl, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Gilderbloom, Riggs, and Meares, 2015) (Boeckermann, Kaczynski, and King, 2019) (Yildiz, 
2015) (Chohan, Irfan, and Awad, 2015) (Yu et al., 2017) (D. Li et al., 2016) (Akinyede, Fapohunda, and Haldwang, 2017) (Tanganco, Alberto, and Gotangco, 
2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Aldossary, Rezgui, and Kwan, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) 
(Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Colistra, 2019) (Wu et al., 2017) (Castellano, Ribera, 
and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Mihnovits and Nisos, 2016) (Karatas and El-Rayes, 2015) 
(Daly, 2017) (Osman et al., 2016) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert and 
Femenías, 2016) (Said et al., 2016) (Saldaña-Márquez et al., 2018) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and 
Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) (Verovsek and Juvancic, 2018) (Kobylarczyk, 2018) (Huang, 
Mori, and Nomura, 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Mou, He, and Zhou, 2017) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) 
(Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 2017) (Yuliastuti, Haryanto, and Haryanti, 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) 
(Kaoula and Bouchair, 2020) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cui et al., 2018) (Verovsek, Juvancic, and Zupancic, 2015) (Abass and 
Tucker, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 
2019)

F4

Building spatial layout 
(size and dimensions, 
building form, internal 
space distribution, etc.)

(Rid, Lammers, and Zimmermann, 2017) (Alrashed and Asif, 2015) (Nasrabadi and Hataminejad, 2019) (Le, Ta, and Dang, 2016) (Sanhueza-Durán et al., 2019) 
(Nuuter, Lill, and Tupenaite, 2015) (Popova, Glebova, and Karakozova, 2018) (Roosli et al., 2015) (Bintoro et al., 2019) (Adabre and Chan, 2019a) (Tomšič and 
Šijanec Zavrl, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Boeckermann, Kaczynski, and King, 2019) (Yildiz, 2015) (Chohan, Irfan, and Awad, 2015) (Sang and 
Yao, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Aldossary, Rezgui, and Kwan, 2015) (Al-
Jebouri et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Seo 
and Kwon, 2017) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Asad Poor, Thorpe, and 
Goh, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Matthews, Friedland, and Orooji, 2016) (Karatas and El-Rayes, 2015) (Daly, 2017) (A. Olanrewaju, Yeow, and 
Lim, 2016) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) (Said et al., 2016) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-
Krzywoszańska et al., 2017) (Sari, Nuryanti, and Ikaputra, 2019) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and 
Radivojević, 2017) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Han and Yang, 2018) (Feng et al., 2018) (Kobylarczyk, 2018) (Kapedani, 
Herssens, and Verbeeck, 2019) (Mou, He, and Zhou, 2017) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 
2019) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Cui et al., 2018) (Cheng, Bae, and 
Horton, 2019) (Päätalo, 2016) (Abass and Tucker, 2020) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 2016) (Sharafeddin, Arocho, and Anderson, 2019) 
(Ignjatovic, Ignjatovic, and Sudimac, 2018) (Seo, Chung, and Kwon, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) 
(Rydborg, Lauring, and Brunsgaard, 2019)

F5 Location - Site 
- Development land

(Mulliner and Maliene, 2015) (Alrashed and Asif, 2015) (Nasrabadi and Hataminejad, 2019) (Le, Ta, and Dang, 2016) (Woo, Kim, and Lee, 2018) (Aghimien, 
Aigbavboa, and Ngwari, 2018) (Sanhueza-Durán et al., 2019) (Nuuter, Lill, and Tupenaite, 2015) (Adabre and Chan, 2019a) (McHunu and Nkambule, 2019) 
(Tomšič and Šijanec Zavrl, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Chohan, Irfan, and Awad, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and 
Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Aldossary, Rezgui, and Kwan, 2015) (Al-Jebouri et al., 2017) (Saldaña-Márquez et al., 2019) (Gan et al., 2017) 
(Seo and Kwon, 2017) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Tsuang and Peng, 2018) (Djebbar, Salem, and Mokhtari, 
2018) (Mihnovits and Nisos, 2016) (Matthews, Friedland, and Orooji, 2016) (Karatas and El-Rayes, 2015) (Daly, 2017) (Tupenaite et al., 2017) (A. Olanrewaju, 
Yeow, and Lim, 2016) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Said et al., 2016) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) 
(Sari, Nuryanti, and Ikaputra, 2019) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, and Dickens, 
2016) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Han and Yang, 2018) (Kobylarczyk, 2018) (Dong et al., 2018) (Huang, Mori, and Nomura, 
2018) (Mou, He, and Zhou, 2017) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 
2017) (Yuliastuti, Haryanto, and Haryanti, 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 
2019) (Pérez-Fargallo et al., 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cui et al., 2018) (Cheng, Bae, and Horton, 2019) (Abass and Tucker, 
2020) (Sánchez-Garrido and Yepes, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Seo, Chung, and Kwon, 
2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Karji et al., 2019)
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Factors References

F6

Healthy conditions 
(hygiene, clean 
environment, air/water 
quality, mental health, 
etc.)

(Henderson, Ganah, and John, 2016) (Nasrabadi and Hataminejad, 2019) (Karji et al., 2019) (Aghimien, Aigbavboa, and Ngwari, 2018) (Sanhueza-Durán et al., 
2019) (Nuuter, Lill, and Tupenaite, 2015) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Peru- 
zzini et al., 2016) (McHunu and Nkambule, 2019) (Haarhoff, Beattie, and Dupuis, 2016) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Chohan, Irfan,  
and Awad, 2015) (Yu et al., 2017) (Akinyede, Fapohunda, and Haldwang, 2017) (Sang and Yao, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia  
and Hoskara, 2019) (Al-Jebouri et al., 2017) (Hostland et al., 2015) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016)  
(Gan et al., 2017) (Shama and Motlak, 2019) (Bintoro et al., 2019) (Seo and Kwon, 2017) (Colistra, 2019) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 2016) 
(Roshanfekr, Tawil, and Goh, 2016) (Marín et al., 2015) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and  
Nisos, 2016) (Karatas and El-Rayes, 2015) (Osman et al., 2016) (Tupenaite et al., 2017) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Saldaña-Márquez  
et al., 2018) (Tomšič and Šijanec Zavrl, 2018) (Perrucci, Vazquez, and Aktas, 2016) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 2017) 
(Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Feng et al., 2018) (Kobylarczyk, 2018)  
(Dong et al., 2018) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 
2017) (Zasada et al., 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Abass and Tucker, 2020) (Sánchez-Garri- 
do and Yepes, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Bruns- 
gaard, 2019)

F7

Housing affordable 
purchase/rental/
mortgage costs (market 
value, relation to 
household income)

(Mulliner and Maliene, 2015) (Chan and Adabre, 2019) (Woo, Kim, and Lee, 2018) (Aghimien, Aigbavboa, and Ngwari, 2018) (Nuuter, Lill, and Tupenaite, 2015) 
(Ganiyu, Fapohunda, and Haldenwang, 2016) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre and Chan, 2019a) (Zhang, Chen, and Jin, 
2015) (McHunu and Nkambule, 2019) (A. Olanrewaju and Tan, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Gilderbloom, Riggs, and Meares, 2015) (Boecker-
mann, Kaczynski, and King, 2019) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Yildiz, 2015) (Yu et al., 2017) (D. Li et al., 2016) (Akinyede, Fapohunda, 
and Haldwang, 2017) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (Chan and Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Ruiz-
Pérez et al., 2019) (Gan et al., 2017) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Colistra, 2019) (Wu et al., 2017) (Marín et al., 2015) (Wahi et al., 2018) 
(Mihnovits and Nisos, 2016) (Karatas and El-Rayes, 2015) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Hagbert and 
Femenías, 2016) (Said et al., 2016) (Perrucci, Vazquez, and Aktas, 2016) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Abuze-
inab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Huang, Mori, and Nomura, 2018) (Kapedani, 
Herssens, and Verbeeck, 2019) (Mou, He, and Zhou, 2017) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 2017) 
(Ellsworth-Krebs, Reid, and Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cui et al., 2018) 
(Cheng, Bae, and Horton, 2019) (Sharafeddin, Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Seo, Chung, and Kwon, 2018) (Ryd-
borg, Lauring, and Brunsgaard, 2019) (Karji et al., 2019) (J. Yang and Yang, 2015) (Djebbar, Salem, and Mokhtari, 2018) (Kaoula and Bouchair, 2020) (Hender-
son, Ganah, and John, 2016) (Rehkopf, Rowlands, and Tobert, 2016)

F8

Waste management/
facilities (waste recycle/
reduction, appropriate 
disposal of waste, etc.)

(Henderson, Ganah, and John, 2016) (Mulliner and Maliene, 2015) (Nasrabadi and Hataminejad, 2019) (Le, Ta, and Dang, 2016) (Sanhueza-Durán et al., 2019) 
(Nuuter, Lill, and Tupenaite, 2015) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Bintoro et al., 2019) (Oyebanji, Liyanage, and Akintoye, 2017) (Peruzzini et 
al., 2016) (Zhang, Chen, and Jin, 2015) (McHunu and Nkambule, 2019) (A. Olanrewaju and Tan, 2018) (Tomšič and Šijanec Zavrl, 2018) (Zare Mohazabieh, 
Ghajarkhosravi, and Fung, 2015) (Chohan, Irfan, and Awad, 2015) (Sang and Yao, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) 
(A. L. Olanrewaju et al., 2017) (Willems, 2015) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Ruiz-Pérez et al., 2019) (Saldaña-Márquez 
et al., 2019) (Gan et al., 2017) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 
2018) (Asad Poor, Thorpe, and Goh, 2018) (Tsuang and Peng, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and Nisos, 2016) (Matthews, Friedland, 
and Orooji, 2016) (Daly, 2017) (Osman et al., 2016) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Mohtat and Zargar, 2018) (Hagbert and 
Femenías, 2016) (Said et al., 2016) (Saldaña-Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, 
and Damjanović, 2015) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Feng et al., 2018) (Dong et al., 2018) (Kapedani, 
Herssens, and Verbeeck, 2019) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (A. Olanrewaju, Tan, 
and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Sánchez-
Garrido and Yepes, 2020) (Adabre and Chan, 2019a)

F9 Safety and security

(Mulliner and Maliene, 2015) (Karji et al., 2019) (Chan and Adabre, 2019) (Le, Ta, and Dang, 2016) (Woo, Kim, and Lee, 2018) (Nuuter, Lill, and Tupenaite, 2015) 
(Bintoro et al., 2019) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Peruzzini et al., 2016) (McHunu and Nkambule, 2019) (A. Olanrewaju and 
Tan, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Gilderbloom, Riggs, and Meares, 2015) (Yildiz, 2015) (Yu et al., 2017) (Akinyede, Fapohunda, and Haldwang, 
2017) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (Chan and Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Al-Jebouri et al., 2017) 
(Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Wu et al., 2017) 
(Roshanfekr, Tawil, and Goh, 2016) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and Nisos, 2016) (Karatas 
and El-Rayes, 2015) (Osman et al., 2016) (Tupenaite et al., 2017) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) (Said et al., 
2016) (Saldaña-Márquez et al., 2018) (Sari, Nuryanti, and Ikaputra, 2019) (Dokić, Gligorijević, and Damjanović, 2015) (K. Yang and Cho, 2016) (Abuzeinab, 
Oltean-Dumbrava, and Dickens, 2016) (Arifin, Rasyid, and Osman, 2020) (Han and Yang, 2018) (Feng et al., 2018) (Kobylarczyk, 2018) (Dong et al., 2018) 
(Huang, Mori, and Nomura, 2018) (Wittmann, Kopacik, and Leitmannova, 2019) (Yuliastuti, Haryanto, and Haryanti, 2020) (Ellsworth-Krebs, Reid, and Hunter, 
2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Abass and Tucker, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018) (Ahmed 
and Alipour, 2019)

F10

Building equipment/
technologies (heating/
cooling systems, 
ventilation systems, 
kitchen appliances, 
furniture, etc.)

(Rid, Lammers, and Zimmermann, 2017) (Alrashed and Asif, 2015) (Rehkopf, Rowlands, and Tobert, 2016) (Karji et al., 2019) (Le, Ta, and Dang, 2016) (San-
hueza-Durán et al., 2019) (Roosli et al., 2015) (Bintoro et al., 2019) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Chohan, Irfan, and Awad, 2015) (Sang 
and Yao, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (Aldossary, Rezgui, and Kwan, 2015) (Willems, 2015) (Hostland et al., 
2015) (Ruiz-Pérez et al., 2019) (Saldaña-Márquez et al., 2019) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Castellano, Ribera, and Ciurana, 2016) 
(Kovacic, Reisinger, and Honic, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Karatas and El-Rayes, 2015) (Daly, 2017) (Manoochehri, 2015) (Mohtat and 
Zargar, 2018) (Hagbert and Femenías, 2016) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Sari, Nuryanti, and Ikaputra, 2019) (K. Yang 
and Cho, 2016) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Han and Yang, 2018) (Feng et al., 2018) (Kobylarczyk, 
2018) (Dong et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and 
Alzu’bi, 2017) (Yuliastuti, Haryanto, and Haryanti, 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dob-
belsteen, 2019) (Pérez-Fargallo et al., 2018) (Cui et al., 2018) (Cheng, Bae, and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Sánchez-Garrido and 
Yepes, 2020) (Croitoru et al., 2016) (Seo, Chung, and Kwon, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Rydborg, Lauring, and Brunsgaard, 
2019) (Adabre and Chan, 2019a)

F11

Rehabilitation/
refurbishment of the 
building/community 
(repairing the 
deteriorations, 
functional improve-
ments, etc.)

(Tomovska and Radivojević, 2017) (Nasrabadi and Hataminejad, 2019) (Rehkopf, Rowlands, and Tobert, 2016) (Karji et al., 2019) (Woo, Kim, and Lee, 2018) 
(Sanhueza-Durán et al., 2019) (Popova, Glebova, and Karakozova, 2018) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre and Chan, 
2019a) (Adabre et al., 2020) (A. Olanrewaju and Tan, 2018) (Chohan, Irfan, and Awad, 2015) (Tanganco, Alberto, and Gotangco, 2019) (A. L. Olanrewaju et al., 
2017) (Aldossary, Rezgui, and Kwan, 2015) (Hostland et al., 2015) (Ruiz-Pérez et al., 2019) (Gan et al., 2017) (Shama and Motlak, 2019) (Colistra, 2019) (Castel-
lano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Tsuang and Peng, 2018) (Djebbar, 
Salem, and Mokhtari, 2018) (Matthews, Friedland, and Orooji, 2016) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Mohtat 
and Zargar, 2018) (Hagbert and Femenías, 2016) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, 
and Dickens, 2016) (Soyinka and Siu, 2018) (Verovsek and Juvancic, 2018) (Han and Yang, 2018) (Feng et al., 2018) (Dong et al., 2018) (Arkhangelskaya and 
Arkhangelskaya, 2020) (Kapedani, Herssens, and Verbeeck, 2019) (Lorek and Spangenberg, 2019) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and 
Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Cheng, Bae, and Horton, 2019) (Sánchez-Garrido and Yepes, 2020) (Sharafeddin, Arocho, and Ander-
son, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Rydborg, Lauring, and Brunsgaard, 2019) (Wittmann, Kopacik, and Leitmannova, 2019)
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Factors References

F12

Building envelope 
(thermal performance of 
the building, insulation, 
air tightness/exchange, 
etc.)

(Alrashed and Asif, 2015) (Nasrabadi and Hataminejad, 2019) (Rehkopf, Rowlands, and Tobert, 2016) (Sanhueza-Durán et al., 2019) (Popova, Glebova, and 
Karakozova, 2018) (J. Yang and Yang, 2015) (Zhang, Chen, and Jin, 2015) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Chohan, Irfan, and Awad,  
2015) (Aldossary, Rezgui, and Kwan, 2015) (Al-Jebouri et al., 2017) (Hostland et al., 2015) (Schneider-Skalska, 2019) (Ruiz-Pérez et al., 2019) (Salda- 
ña-Márquez et al., 2019) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Marín et al.,  
2015) (Asad Poor, Thorpe, and Goh, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Karatas and El-Rayes, 2015) (Daly, 2017) (Manoochehri, 2015) (Mohtat and 
Zargar, 2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivo- 
jević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Han and Yang, 2018) (Kobylarczyk, 2018) (Dong et al., 2018) (Arkhangelskaya and Arkhangel-
skaya, 2020) (Kapedani, Herssens, and Verbeeck, 2019) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and Hunter, 2015)  
(A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) (Cheng, Bae, 
and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Päätalo, 2016) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 2016) (Ignjatovic, Ignjatovic, 
and Sudimac, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019) (Adabre and 
Chan, 2019a)

F13

Indoor environment (air 
quality, humidity, mold, 
thermal comfort, air 
circulation, etc.)

(Karji et al., 2019) (Woo, Kim, and Lee, 2018) (Roosli et al., 2015) (Bintoro et al., 2019) (Peruzzini et al., 2016) (McHunu and Nkambule, 2019) (Yildiz, 2015) 
(Chohan, Irfan, and Awad, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (Al-Jebouri et al., 2017) (Hostland et al., 2015) (Ruiz-
Pérez et al., 2019) (Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) (Marín et al., 
2015) (Wahi et al., 2018) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and Nisos, 2016) (Karatas and El-Rayes, 2015) (Tupenaite et al., 2017) (A. Olanre-
waju, Yeow, and Lim, 2016) (Hagbert and Femenías, 2016) (Saldaña-Márquez et al., 2018) (K. Yang and Cho, 2016) (Tomovska and Radivojević, 2017) (Han and 
Yang, 2018) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and 
Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) 
(Cheng, Bae, and Horton, 2019) (Päätalo, 2016) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 2016) (Sharafeddin, Arocho, and Anderson, 2019) (Ignja-
tovic, Ignjatovic, and Sudimac, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 
2019) (Adabre et al., 2020)

F14 Carbon footprint - GHG 
emissions

(Henderson, Ganah, and John, 2016) (Rehkopf, Rowlands, and Tobert, 2016) (Sanhueza-Durán et al., 2019) (Adabre et al., 2020) (J. Yang and Yang, 2015) 
(Oyebanji, Liyanage, and Akintoye, 2017) (Boeckermann, Kaczynski, and King, 2019) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Aldossary, Rezgui, 
and Kwan, 2015) (Schneider-Skalska, 2019) (Ruiz-Pérez et al., 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016) (Shama and Motlak, 2019) (Wu 
et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Asad Poor, 
Thorpe, and Goh, 2018) (Tsuang and Peng, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Matthews, Friedland, and Orooji, 2016) (Karatas and El-Rayes, 2015) 
(Daly, 2017) (Tupenaite et al., 2017) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Abuze-
inab, Oltean-Dumbrava, and Dickens, 2016) (Verovsek and Juvancic, 2018) (Han and Yang, 2018) (Dong et al., 2018) (Vega-Azamar et al., 2017) (Ali and Alzu’bi, 
2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) (Pérez-Fargallo et al., 2018) (Cheng, 
Bae, and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Päätalo, 2016) (Abass and Tucker, 2020) (Croitoru et al., 2016) (Ignjatovic, Ignjatovic, and 
Sudimac, 2018) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019) (Karji et al., 2019)

F15

Water management 
(consumption rate, 
irrigation systems, 
recycling, etc.)

(Henderson, Ganah, and John, 2016) (Rid, Lammers, and Zimmermann, 2017) (Rehkopf, Rowlands, and Tobert, 2016) (Woo, Kim, and Lee, 2018) (Sanhueza-
Durán et al., 2019) (Popova, Glebova, and Karakozova, 2018) (Ganiyu, Fapohunda, and Haldenwang, 2016) (J. Yang and Yang, 2015) (Oyebanji, Liyanage, and 
Akintoye, 2017) (Peruzzini et al., 2016) (Zhang, Chen, and Jin, 2015) (McHunu and Nkambule, 2019) (Tomšič and Šijanec Zavrl, 2018) (Boeckermann, Kaczyn-
ski, and King, 2019) (Yildiz, 2015) (Chohan, Irfan, and Awad, 2015) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Ruiz-Pérez et al., 2019) 
(Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 
2016) (Wahi et al., 2018) (Karatas and El-Rayes, 2015) (Daly, 2017) (Tupenaite et al., 2017) (Said et al., 2016) (Saldaña-Márquez et al., 2018) (Perrucci, 
Vazquez, and Aktas, 2016) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Han and Yang, 2018) (Kapedani, Herssens, 
and Verbeeck, 2019) (Vega-Azamar et al., 2017) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 
2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Ahmed and Alipour, 2019) (Karji et al., 2019) (Adabre and Chan, 
2019a) (Adabre et al., 2020)

F16

Use of renewable/clean 
resources (solar, wind, 
geothermal, renewable 
material, etc.)

(Nasrabadi and Hataminejad, 2019) (Sanhueza-Durán et al., 2019) (Oyebanji, Liyanage, and Akintoye, 2017) (Tomšič and Šijanec Zavrl, 2018) (Boeckermann, 
Kaczynski, and King, 2019) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Chohan, Irfan, and Awad, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) 
(Aldossary, Rezgui, and Kwan, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Gan et al., 2017) (Shama and Motlak, 
2019) (Roshanfekr, Tawil, and Goh, 2016) (Marín et al., 2015) (Wahi et al., 2018) (Djebbar, Salem, and Mokhtari, 2018) (Karatas and El-Rayes, 2015) (Daly, 
2017) (Tupenaite et al., 2017) (Mohtat and Zargar, 2018) (Saldaña-Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et al., 
2017) (Dokić, Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Dong et al., 2018) (Kapedani, Herssens, and Verbeeck, 
2019) (Vega-Azamar et al., 2017) (Ali and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Nguyen, Bokel, and Dobbelsteen, 2019) (Cheng, Bae, and 
Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Croitoru et al., 2016) (Sharafeddin, Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 
2018) (Rydborg, Lauring, and Brunsgaard, 2019) (Karji et al., 2019) (Adabre and Chan, 2019a) (Henderson, Ganah, and John, 2016) (Alrashed and Asif, 2015) 
(Rehkopf, Rowlands, and Tobert, 2016) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Adabre et al., 2020) (J. Yang and Yang, 2015)

F17

Opportunity for social 
cohesion/integrity/
interaction/connectivity 
(common use areas, 
facility sharing, etc.)

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Le, Ta, and Dang, 2016) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (A. Olanre-
waju and Tan, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Gilderbloom, Riggs, and Meares, 2015) (Yildiz, 2015) (Chohan, Irfan, and Awad, 2015) (Yu et al., 
2017) (Akinyede, Fapohunda, and Haldwang, 2017) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) 
(Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016) (Gan et al., 2017) (Seo and Kwon, 2017) (Colistra, 2019) (Wu et al., 2017) 
(Tsuang and Peng, 2018) (Daly, 2017) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert 
and Femenías, 2016) (Saldaña-Márquez et al., 2018) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Verovsek and Juvancic, 
2018) (Feng et al., 2018) (Huang, Mori, and Nomura, 2018) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 2017) 
(Yuliastuti, Haryanto, and Haryanti, 2020) (Zasada et al., 2020) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Verovsek, Juvancic, and Zupancic, 2015) 
(Abass and Tucker, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Ahmed and Alipour, 2019)

F18
Re-use/recycle 
(materials, water, waste, 
etc.)

(Rid, Lammers, and Zimmermann, 2017) (Rehkopf, Rowlands, and Tobert, 2016) (Tomšič and Šijanec Zavrl, 2018) (Boeckermann, Kaczynski, and King, 2019) 
(Chohan, Irfan, and Awad, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Nasrabadi and Hataminejad, 2019) (Willems, 2015) (Al-Jebouri et al., 2017) 
(Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Shama and Motlak, 2019) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, 
Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Asad Poor, Thorpe, and Goh, 2018) (Tsuang and Peng, 2018) (Daly, 2017) 
(Tupenaite et al., 2017) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) (Saldaña-Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) 
(Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 2017) (Han and Yang, 2018) (Dong et al., 2018) 
(Arkhangelskaya and Arkhangelskaya, 2020) (Ali and Alzu’bi, 2017) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (Kaoula and Bouchair, 2020) (Suttiwongpan, 
Tochaiwat, and Naksuksakul, 2019) (Sánchez-Garrido and Yepes, 2020) (Rydborg, Lauring, and Brunsgaard, 2019) (Karji et al., 2019) (Oyebanji, Liyanage, and 
Akintoye, 2017) (Adabre and Chan, 2019a) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Adabre et al., 2020)

F19

Housing-related 
policies/strategies/
guidelines/plans/
decision-making 
procedures

(Henderson, Ganah, and John, 2016) (Alrashed and Asif, 2015) (Rehkopf, Rowlands, and Tobert, 2016) (Karji et al., 2019) (Bintoro et al., 2019) (J. Yang and 
Yang, 2015) (Chohan, Irfan, and Awad, 2015) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Aldossary, Rezgui, and Kwan, 2015) (Willems, 2015) (Al-
Jebouri et al., 2017) (Sang and Yao, 2019) (Roshanfekr, Tawil, and Goh, 2016) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Asad Poor, Thorpe, 
and Goh, 2018) (Daly, 2017) (Tupenaite et al., 2017) (Saldaña-Márquez et al., 2018) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 
2017) (Verovsek and Juvancic, 2018) (Hagbert and Femenías, 2016) (Han and Yang, 2018) (Dong et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Ali 
and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Lorek and Spangenberg, 
2019) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Päätalo, 2016) (Pérez-Fargallo et al., 2018) (Cheng, Bae, and Horton, 2019) (Croitoru et al., 2016) 
(Rodrigues Moreno, de Morais, and de Souza, 2017) (Sharafeddin, Arocho, and Anderson, 2019) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and 
Brunsgaard, 2019) (Adabre and Chan, 2019a)
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Factors References

F20

Building’s basic services 
(safe drinking water 
availability, access to 
electricity, sewer, 
sanitation, etc.)

(Aghimien, Aigbavboa, and Ngwari, 2018) (Adabre et al., 2020) (J. Yang and Yang, 2015) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre and Chan, 2019a) 
(Zhang, Chen, and Jin, 2015) (A. Olanrewaju and Tan, 2018) (Yildiz, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) (Sang and Yao, 2019) (Ezennia and 
Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Wu et al., 2017) (Karatas and El-Rayes, 2015) 
(Manoochehri, 2015) (Hagbert and Femenías, 2016) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, and Damjanović, 
2015) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Huang, Mori, and Nomura, 2018) 
(Kapedani, Herssens, and Verbeeck, 2019) (Mou, He, and Zhou, 2017) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 2017) 
(Ellsworth-Krebs, Reid, and Hunter, 2015) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Nguyen, Bokel, and Dobbelsteen, 2019) (Verovsek, Juvancic, and 
Zupancic, 2015) (Abass and Tucker, 2020) (Sánchez-Garrido and Yepes, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018) 
(Rodrigues Moreno, de Morais, and de Souza, 2017) (Rydborg, Lauring, and Brunsgaard, 2019)

F21 Noise level - Acoustic 
design - Aural comfort

(Mulliner and Maliene, 2015) (Rehkopf, Rowlands, and Tobert, 2016) (Sanhueza-Durán et al., 2019) (Nuuter, Lill, and Tupenaite, 2015) (Adabre et al., 2020) 
(A. Olanrewaju and Tan, 2018) (Chohan, Irfan, and Awad, 2015) (Sang and Yao, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) 
(Chan and Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Chan and Adabre, 2019) (Schneider-Skalska, 2019) (Djebbar, Salem, and Mokhtari, 2018) (Manooch-
ehri, 2015) (Hagbert and Femenías, 2016) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Maciejko and Wojtyszyn, 2020) (Dokić, 
Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Han 
and Yang, 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Kapedani, Herssens, and Verbeeck, 2019) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 
2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Nguyen, Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) (Suttiwongpan, Tochaiwat, and Naksuk-
sakul, 2019) (Cheng, Bae, and Horton, 2019) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 2016) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Rodrigues 
Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019)

F22

Building codes/energy 
standards/technical 
specifications/
regulations

(Nasrabadi and Hataminejad, 2019) (Karji et al., 2019) (Popova, Glebova, and Karakozova, 2018) (Bintoro et al., 2019) (McHunu and Nkambule, 2019) (Haar-
hoff, Beattie, and Dupuis, 2016) (Chohan, Irfan, and Awad, 2015) (D. Li et al., 2016) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) 
(Willems, 2015) (Ruiz-Pérez et al., 2019) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Roshanfekr, Tawil, and Goh, 2016) (Djebbar, Salem, and Mokhtari, 
2018) (Mihnovits and Nisos, 2016) (Osman et al., 2016) (Tupenaite et al., 2017) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) 
(Said et al., 2016) (Al-Jebouri et al., 2017) (Wahi et al., 2018) (Saldaña-Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et 
al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (K. Yang and Cho, 2016) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Soyinka and Siu, 2018) 
(Verovsek and Juvancic, 2018) (Han and Yang, 2018) (Dong et al., 2018) (Ali and Alzu’bi, 2017) (Yuliastuti, Haryanto, and Haryanti, 2020) (Sánchez-Garrido and 
Yepes, 2020) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 2019)

F23

Investment/finance 
measures  
(subsidies, financial 
risk/support  
options, Investment 
cost, return  
of investment,  
payback period, 
profitability,  
cost-benefit data, 
budget adaptability)

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Le, Ta, and Dang, 2016) (Nuuter, Lill, and Tupenaite, 2015) (Ganiyu, Fapohunda, and Haldenwang, 
2016) (A. Olanrewaju and Tan, 2018) (Tomšič and Šijanec Zavrl, 2018) (Yildiz, 2015) (Chohan, Irfan, and Awad, 2015) (Sang and Yao, 2019) (Tanganco, Alberto, 
and Gotangco, 2019) (A. L. Olanrewaju et al., 2017) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 
2016) (Shama and Motlak, 2019) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Marín et al., 2015) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits 
and Nisos, 2016) (Tupenaite et al., 2017) (Manoochehri, 2015) (Saldaña-Márquez et al., 2018) (Tomovska and Radivojević, 2017) (R. Y. M. Li, Cheung, and 
Shoaib, 2018) (Feng et al., 2018) (Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Kapedani, Herssens, and Verbeeck, 2019) (Wittmann, 
Kopacik, and Leitmannova, 2019) (Zasada et al., 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Cui et al., 2018) (Verovsek, Juvancic, and Zupancic, 2015) 
(Sánchez-Garrido and Yepes, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018)

F24 Pollution (air, water, 
land)

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Aghimien, Aigbavboa, and Ngwari, 2018) (Adabre et al., 2020) (J. Yang and Yang, 2015) (Oyebanji, 
Liyanage, and Akintoye, 2017) (Adabre and Chan, 2019a) (Zhang, Chen, and Jin, 2015) (D. Li et al., 2016) (Sang and Yao, 2019) (Tanganco, Alberto, and Got-
angco, 2019) (Ezennia and Hoskara, 2019) (Al-Jebouri et al., 2017) (Gan et al., 2017) (Shama and Motlak, 2019) (Castellano, Ribera, and Ciurana, 2016) (Marín 
et al., 2015) (Tupenaite et al., 2017) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Saldaña-Márquez et al., 2018) (Dokić, Gligorijević, and Damjanović, 
2015) (Mou, He, and Zhou, 2017) (Lorek and Spangenberg, 2019) (Ali and Alzu’bi, 2017) (Nguyen, Bokel, and Dobbelsteen, 2019) (Suttiwongpan, Tochaiwat, 
and Naksuksakul, 2019) (Cheng, Bae, and Horton, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Henderson, Ganah, and John, 2016) (Chan and Adabre, 
2019) (Le, Ta, and Dang, 2016) (Popova, Glebova, and Karakozova, 2018) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Henderson, Ganah, and John, 2016) 
(Nasrabadi and Hataminejad, 2019) (Rehkopf, Rowlands, and Tobert, 2016)

F25

Climatic/microclimatic 
conditions (air 
temperature, humidity, 
wind speed, solar 
radiation, heat island 
effect, etc.)

(Alrashed and Asif, 2015) (Sanhueza-Durán et al., 2019) (Roosli et al., 2015) (Zhang, Chen, and Jin, 2015) (Tomšič and Šijanec Zavrl, 2018) (Yildiz, 2015) (Aldos-
sary, Rezgui, and Kwan, 2015) (Saldaña-Márquez et al., 2019) (Djebbar, Salem, and Mokhtari, 2018) (Mohtat and Zargar, 2018) (Saldaña-Márquez et al., 2018) 
(Bazan-Krzywoszańska et al., 2017) (Sari, Nuryanti, and Ikaputra, 2019) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 2017) (R. Y. 
M. Li, Cheung, and Shoaib, 2018) (Han and Yang, 2018) (Kobylarczyk, 2018) (Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Wittmann, 
Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Kaoula and Bouchair, 2020) (Nguyen, 
Bokel, and Dobbelsteen, 2019) (Vega-Azamar et al., 2017) (Pérez-Fargallo et al., 2018) (Päätalo, 2016) (Sánchez-Garrido and Yepes, 2020) (Croitoru et al., 
2016) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Seo, Chung, and Kwon, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Rydborg, Lauring, and 
Brunsgaard, 2019) (Karji et al., 2019) (Adabre and Chan, 2019a)

F26

Land use  
(Mixed-use  
building/community, 
zoning plans, re-using  
a developed area 
instead of new 
developments,  
land use change, 
amount of land  
supplied, etc.)

(Henderson, Ganah, and John, 2016) (Karji et al., 2019) (Nuuter, Lill, and Tupenaite, 2015) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Oyebanji, Liyanage, 
and Akintoye, 2017) (Tomšič and Šijanec Zavrl, 2018) (Sang and Yao, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Al-Jebouri et al., 2017) 
(Schneider-Skalska, 2019) (Prochorskaite et al., 2016) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Wu et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) 
(Tsuang and Peng, 2018) (Mihnovits and Nisos, 2016) (Osman et al., 2016) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Saldaña-Márquez et 
al., 2018) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (R. Y. M. Li, 
Cheung, and Shoaib, 2018) (Feng et al., 2018) (Kobylarczyk, 2018) (Mou, He, and Zhou, 2017) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 
2017) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Sánchez-Garrido and Yepes, 2020) (Sharafeddin, Aro-
cho, and Anderson, 2019) (Ahmed and Alipour, 2019)

F27
Natural light - Solar 
radiation (availability, 
intensity, etc.)

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Woo, Kim, and Lee, 2018) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre 
and Chan, 2019a) (Tomšič and Šijanec Zavrl, 2018) (Haarhoff, Beattie, and Dupuis, 2016) (Gilderbloom, Riggs, and Meares, 2015) (Yildiz, 2015) (Al-Jebouri et 
al., 2017) (Schneider-Skalska, 2019) (Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Wu et al., 2017) (Castel-
lano, Ribera, and Ciurana, 2016) (Osman et al., 2016) (Tupenaite et al., 2017) (Manoochehri, 2015) (Hagbert and Femenías, 2016) (Said et al., 2016) (Saldaña-
Márquez et al., 2018) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 2017) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) 
(Soyinka and Siu, 2018) (Mou, He, and Zhou, 2017) (Vega-Azamar et al., 2017) (Lorek and Spangenberg, 2019) (Zasada et al., 2020) (Nguyen, Bokel, and 
Dobbelsteen, 2019) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 2019)

F28 Built-up density

(Rid, Lammers, and Zimmermann, 2017) (Le, Ta, and Dang, 2016) (Sanhueza-Durán et al., 2019) (Roosli et al., 2015) (Chohan, Irfan, and Awad, 2015) (Tan- 
ganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (Aldossary, Rezgui, and Kwan, 2015) (Willems, 2015) (Al-Jebouri et al., 2017) (Prochorskaite  
et al., 2016) (Seo and Kwon, 2017) (Castellano, Ribera, and Ciurana, 2016) (Marín et al., 2015) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and Nisos, 2016) 
(Karatas and El-Rayes, 2015) (Saldaña-Márquez et al., 2018) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska  
and Radivojević, 2017) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Han and Yang, 2018) (Feng et al., 2018) (Dong et al., 2018) (Kapedani, Herssens, and Ver- 
beeck, 2019) (Ali and Alzu’bi, 2017) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Croitoru et 
al., 2016) (Sharafeddin, Arocho, and Anderson, 2019) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and 
Brunsgaard, 2019)
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Factors References

F29
Building typology 
(single-family, attached, 
apartment, etc.)

(Rid, Lammers, and Zimmermann, 2017) (Woo, Kim, and Lee, 2018) (Adabre et al., 2020) (Adabre and Chan, 2019a) (Haarhoff, Beattie, and Dupuis, 2016) 
(Yildiz, 2015) (A. L. Olanrewaju et al., 2017) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Prochorskaite et al., 2016) 
(Shama and Motlak, 2019) (Asad Poor, Thorpe, and Goh, 2018) (Mihnovits and Nisos, 2016) (Daly, 2017) (Osman et al., 2016) (Tupenaite et al., 2017) 
(Manoochehri, 2015) (Hagbert and Femenías, 2016) (Said et al., 2016) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, 
and Damjanović, 2015) (Soyinka and Siu, 2018) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Han and Yang, 2018) (Kobylarczyk, 2018) (Vega-Azamar et al., 2017) 
(A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Abass and Tucker, 2020) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Seo, Chung, and Kwon, 2018) (Ahmed and 
Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019) (Karji et al., 2019)

F30
Flexibility/adaptability 
(design, construction, 
function)

(Alrashed and Asif, 2015) (Woo, Kim, and Lee, 2018) (A. Olanrewaju and Tan, 2018) (Yildiz, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and 
Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Gan et al., 2017) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Colistra, 2019) (Roshanfekr, Tawil, and Goh, 
2016) (Kovacic, Reisinger, and Honic, 2018) (Asad Poor, Thorpe, and Goh, 2018) (Manoochehri, 2015) (Hagbert and Femenías, 2016) (Said et al., 2016) 
(Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Tomovska and Radivojević, 2017) (Soyinka 
and Siu, 2018) (Kobylarczyk, 2018) (Huang, Mori, and Nomura, 2018) (Vega-Azamar et al., 2017) (Wittmann, Kopacik, and Leitmannova, 2019) (Ellsworth-
Krebs, Reid, and Hunter, 2015) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbelsteen, 2019) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) 
(Cheng, Bae, and Horton, 2019) (Abass and Tucker, 2020) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) 
(Ahmed and Alipour, 2019)

F31

Neighborhood spatial 
layout (street layout and 
network, space between 
blocks, pedestrian 
paths, open space 
layout, human scale 
features, public 
furniture, disables 
accessibility, etc.)

(Rid, Lammers, and Zimmermann, 2017) (Le, Ta, and Dang, 2016) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Roosli et al., 2015) (Oyebanji, Liyanage, and 
Akintoye, 2017) (Adabre and Chan, 2019a) (A. Olanrewaju and Tan, 2018) (Tomšič and Šijanec Zavrl, 2018) (Yildiz, 2015) (Chohan, Irfan, and Awad, 2015) 
(Akinyede, Fapohunda, and Haldwang, 2017) (Tanganco, Alberto, and Gotangco, 2019) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) 
(Prochorskaite et al., 2016) (Gan et al., 2017) (Seo and Kwon, 2017) (Roshanfekr, Tawil, and Goh, 2016) (Marín et al., 2015) (Asad Poor, Thorpe, and Goh, 2018) 
(Tupenaite et al., 2017) (Mohtat and Zargar, 2018) (Said et al., 2016) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (K. Yang and 
Cho, 2016) (Tomovska and Radivojević, 2017) (Kapedani, Herssens, and Verbeeck, 2019) (Lorek and Spangenberg, 2019) (A. Olanrewaju, Tan, and Abdul-Aziz, 
2018) (Sánchez-Garrido and Yepes, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Rydborg, Lauring, and Brunsgaard, 2019)

F32

Construction method/
techniques/technologies 
(prefabrication, light/
heavy structure, energy 
efficient techniques, 
traditional method, etc.)

(Karji et al., 2019) (Woo, Kim, and Lee, 2018) (Aghimien, Aigbavboa, and Ngwari, 2018) (Tomšič and Šijanec Zavrl, 2018) (Gilderbloom, Riggs, and Meares, 
2015) (Chohan, Irfan, and Awad, 2015) (D. Li et al., 2016) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) 
(Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Gan et al., 2017) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Roshanfekr, Tawil, and Goh, 
2016) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Daly, 2017) (Osman et al., 2016) (Said et al., 2016) (Arifin, Rasyid, and Osman, 2020) (R. Y. M. Li, Cheung, 
and Shoaib, 2018) (Verovsek and Juvancic, 2018) (Kobylarczyk, 2018) (Huang, Mori, and Nomura, 2018) (Vega-Azamar et al., 2017) (Wittmann, Kopacik, and 
Leitmannova, 2019) (Ali and Alzu’bi, 2017) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Abass and Tucker, 
2020) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 2019)

F33

Passive/green/
low-energy/
near-zero-energy/plus 
energy design/principles

(Alrashed and Asif, 2015) (Sanhueza-Durán et al., 2019) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Roosli et al., 2015) (Oyebanji, Liyanage, and Akintoye, 
2017) (Zhang, Chen, and Jin, 2015) (Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Chohan, Irfan, and Awad, 2015) (Schneider-Skalska, 2019) (Shama 
and Motlak, 2019) (Wu et al., 2017) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Djebbar, Salem, and Mokhtari, 2018) (Matthews, Friedland, and 
Orooji, 2016) (Daly, 2017) (Mohtat and Zargar, 2018) (Perrucci, Vazquez, and Aktas, 2016) (Bazan-Krzywoszańska et al., 2017) (Maciejko and Wojtyszyn, 2020) 
(Tomovska and Radivojević, 2017) (Han and Yang, 2018) (Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Kaoula and Bouchair, 2020) 
(Nguyen, Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) (Cui et al., 2018) (Cheng, Bae, and Horton, 2019) (Päätalo, 2016) (Sánchez-Garrido and 
Yepes, 2020) (Croitoru et al., 2016) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Rydborg, Lauring, and Brunsgaard, 2019)

F34
Lighting systems (indoor 
lights, street lights, open 
space lights, etc.)

(Mulliner and Maliene, 2015) (Rid, Lammers, and Zimmermann, 2017) (Adabre et al., 2020) (Rehkopf, Rowlands, and Tobert, 2016) (Zare Mohazabieh, Gha-
jarkhosravi, and Fung, 2015) (Peruzzini et al., 2016) (A. Olanrewaju and Tan, 2018) (Ezennia and Hoskara, 2019) (Chan and Adabre, 2019) (A. L. Olanrewaju et 
al., 2017) (Gan et al., 2017) (Wu et al., 2017) (Mihnovits and Nisos, 2016) (Karatas and El-Rayes, 2015) (Tupenaite et al., 2017) (Said et al., 2016) (Bazan-
Krzywoszańska et al., 2017) (Maciejko and Wojtyszyn, 2020) (Dokić, Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) 
(Han and Yang, 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Kapedani, Herssens, and Verbeeck, 2019) (Vega-Azamar et al., 2017) (Zasada et al., 2020) 
(A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Nguyen, Bokel, and Dobbelsteen, 2019) (Cheng, Bae, and Horton, 2019) (Croitoru et al., 2016) (Sharafeddin, 
Arocho, and Anderson, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Adabre and Chan, 2019a) (Popova, Glebova, and Karakozova, 2018)

F35 Housing occupancy rate 
- Community population

(Rehkopf, Rowlands, and Tobert, 2016) (Le, Ta, and Dang, 2016) (Bintoro et al., 2019) (Peruzzini et al., 2016) (McHunu and Nkambule, 2019) (D. Li et al., 2016) 
(Ezennia and Hoskara, 2019) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Castellano, Ribera, and Ciurana, 2016) (Kovacic, Reisinger, 
and Honic, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Mihnovits and Nisos, 2016) (Karatas and El-Rayes, 2015) (Daly, 2017) (Tupenaite et al., 2017) (Mohtat 
and Zargar, 2018) (Saldaña-Márquez et al., 2018) (Bazan-Krzywoszańska et al., 2017) (Maciejko and Wojtyszyn, 2020) (K. Yang and Cho, 2016) (Arifin, Rasyid, 
and Osman, 2020) (Kobylarczyk, 2018) (Lorek and Spangenberg, 2019) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Nguyen, Bokel, and Dobbelsteen, 2019) 
(Pérez-Fargallo et al., 2018) (Cheng, Bae, and Horton, 2019) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Adabre and Chan, 2019a)

F36 Overall/lifecycle costs of 
the building

(Mulliner and Maliene, 2015) (Chan and Adabre, 2019) (Aghimien, Aigbavboa, and Ngwari, 2018) (Nuuter, Lill, and Tupenaite, 2015) (McHunu and Nkambule, 
2019) (Tomšič and Šijanec Zavrl, 2018) (D. Li et al., 2016) (Akinyede, Fapohunda, and Haldwang, 2017) (Tanganco, Alberto, and Gotangco, 2019) (Chan and 
Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Gan et al., 2017) (Shama and Motlak, 2019) (Tsuang and Peng, 2018) (Mihnovits and Nisos, 2016) (Karatas and 
El-Rayes, 2015) (A. Olanrewaju, Yeow, and Lim, 2016) (Saldaña-Márquez et al., 2018) (Dokić, Gligorijević, and Damjanović, 2015) (Soyinka and Siu, 2018) 
(Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Kapedani, Herssens, and Verbeeck, 2019) (Mou, He, and Zhou, 2017) (Wittmann, Kopacik, 
and Leitmannova, 2019) (Ali and Alzu’bi, 2017) (Kaoula and Bouchair, 2020) (Cheng, Bae, and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) 
(Päätalo, 2016) (Sharafeddin, Arocho, and Anderson, 2019)

F37

Operation cost (energy/
water/telephone bills, 
technology investment 
price, etc.)

(Mulliner and Maliene, 2015) (Rid, Lammers, and Zimmermann, 2017) (Nuuter, Lill, and Tupenaite, 2015) (Gilderbloom, Riggs, and Meares, 2015) (Yildiz, 2015) 
(Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Hostland et al., 2015) (Schneider-Skalska, 2019) (Shama and Motlak, 2019) (Asad Poor, Thorpe, 
and Goh, 2018) (Osman et al., 2016) (Tupenaite et al., 2017) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Soyinka and Siu, 2018) (Vega-Azamar et al., 
2017) (Wittmann, Kopacik, and Leitmannova, 2019) (Zasada et al., 2020) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Kaoula and Bouchair, 2020) (Nguyen, 
Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cheng, Bae, and Horton, 2019) (Abass and 
Tucker, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 2019) (Bintoro et al., 2019) (Oyebanji, Liyanage, 
and Akintoye, 2017)

F38 Aesthetical quality

(Nasrabadi and Hataminejad, 2019) (Karji et al., 2019) (Chan and Adabre, 2019) (Bintoro et al., 2019) (A. Olanrewaju and Tan, 2018) (Chohan, Irfan, and Awad, 
2015) (Akinyede, Fapohunda, and Haldwang, 2017) (A. L. Olanrewaju et al., 2017) (Willems, 2015) (Schneider-Skalska, 2019) (Gan et al., 2017) (Shama and 
Motlak, 2019) (Wu et al., 2017) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Manoochehri, 2015) (Said et al., 2016) (Maciejko and Wojtyszyn, 2020) (Dokić, 
Gligorijević, and Damjanović, 2015) (Han and Yang, 2018) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Wittmann, Kopacik, and Leitmannova, 
2019) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Nguyen, Bokel, and Dobbelsteen, 2019) (Päätalo, 2016) (Abass 
and Tucker, 2020)

F39 Traffic - Car dependency 
- Parking area

(Rid, Lammers, and Zimmermann, 2017) (Woo, Kim, and Lee, 2018) (Nuuter, Lill, and Tupenaite, 2015) (Gilderbloom, Riggs, and Meares, 2015) (Yildiz, 2015) 
(Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Al-Jebouri et al., 2017) (Seo and Kwon, 2017) (Castel-
lano, Ribera, and Ciurana, 2016) (Osman et al., 2016) (Tupenaite et al., 2017) (Hagbert and Femenías, 2016) (Said et al., 2016) (Arifin, Rasyid, and Osman, 
2020) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Huang, Mori, and Nomura, 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Mou, He, and Zhou, 2017) (Witt-
mann, Kopacik, and Leitmannova, 2019) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Verovsek, Juvancic, and Zupancic, 2015) (Abass and Tucker, 2020) 
(Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018) (Ahmed and Alipour, 2019) (Karji et al., 2019)
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Factors References

F40 Space functionality

(Nasrabadi and Hataminejad, 2019) (Chan and Adabre, 2019) (Roosli et al., 2015) (J. Yang and Yang, 2015) (Zhang, Chen, and Jin, 2015) (A. Olanrewaju and 
Tan, 2018) (Yildiz, 2015) (Chohan, Irfan, and Awad, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) (Sang and Yao, 2019) (Tanganco, Alberto, and Got-
angco, 2019) (Chan and Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Aldossary, Rezgui, and Kwan, 2015) (Schneider-Skalska, 2019) (Asad Poor, Thorpe, and 
Goh, 2018) (Tupenaite et al., 2017) (A. Olanrewaju, Yeow, and Lim, 2016) (Mohtat and Zargar, 2018) (Hagbert and Femenías, 2016) (Maciejko and Wojtyszyn, 
2020) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Cui et al., 2018) (Verovsek, Juvancic, and Zupancic, 2015) (Ignjatovic, Ignjatovic, and 
Sudimac, 2018) (Rydborg, Lauring, and Brunsgaard, 2019)

F41

Participatory actions 
(design, management, 
bottom up governance, 
educational programs, 
etc.)

(Rid, Lammers, and Zimmermann, 2017) (Rehkopf, Rowlands, and Tobert, 2016) (Aghimien, Aigbavboa, and Ngwari, 2018) (Adabre et al., 2020) (J. Yang and 
Yang, 2015) (Oyebanji, Liyanage, and Akintoye, 2017) (Adabre and Chan, 2019a) (Yildiz, 2015) (Sang and Yao, 2019) (Schneider-Skalska, 2019) (Prochorskaite 
et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Tsuang and Peng, 2018) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Hagbert 
and Femenías, 2016) (Dokić, Gligorijević, and Damjanović, 2015) (Verovsek and Juvancic, 2018) (Kobylarczyk, 2018) (Lorek and Spangenberg, 2019) (Witt-
mann, Kopacik, and Leitmannova, 2019) (Zasada et al., 2020) (Verovsek, Juvancic, and Zupancic, 2015) (Abass and Tucker, 2020) (Sharafeddin, Arocho, and 
Anderson, 2019)

F42

Housing/community 
administration and 
management (cost/
time/risk/maintenance 
management, etc.), and 
the types (self-managed, 
co-managing, etc.)

(Henderson, Ganah, and John, 2016) (Rid, Lammers, and Zimmermann, 2017) (Le, Ta, and Dang, 2016) (Bintoro et al., 2019) (J. Yang and Yang, 2015) (Oyebanji, 
Liyanage, and Akintoye, 2017) (Yildiz, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) (Sang and Yao, 2019) (Ezennia and Hoskara, 2019) (Al-Jebouri et al., 
2017) (Schneider-Skalska, 2019) (Prochorskaite et al., 2016) (Gan et al., 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Castellano, Ribera, and Ciurana, 
2016) (Tsuang and Peng, 2018) (Osman et al., 2016) (Said et al., 2016) (Saldaña-Márquez et al., 2018) (Verovsek and Juvancic, 2018) (Kobylarczyk, 2018) (Wit-
tmann, Kopacik, and Leitmannova, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Sharafeddin, Arocho, and Anderson, 2019)

F43

Accessible house (easy 
physical accessibility for 
pedestrians/cars/
elders/disables/etc.)

(Rid, Lammers, and Zimmermann, 2017) (Nasrabadi and Hataminejad, 2019) (Le, Ta, and Dang, 2016) (Woo, Kim, and Lee, 2018) (Nuuter, Lill, and Tupenaite, 
2015) (Bintoro et al., 2019) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Gilderbloom, Riggs, and Meares, 2015) (Akinyede, Fapohunda, and 
Haldwang, 2017) (Shama and Motlak, 2019) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Mihnovits and Nisos, 2016) (Saldaña-
Márquez et al., 2018) (Sari, Nuryanti, and Ikaputra, 2019) (Maciejko and Wojtyszyn, 2020) (Arifin, Rasyid, and Osman, 2020) (Kapedani, Herssens, and Ver-
beeck, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) 
(Verovsek, Juvancic, and Zupancic, 2015) (Abass and Tucker, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Seo, Chung, and Kwon, 2018)

F44 Structural quality and 
durability

(Nasrabadi and Hataminejad, 2019) (Le, Ta, and Dang, 2016) (Ganiyu, Fapohunda, and Haldenwang, 2016) (McHunu and Nkambule, 2019) (Tomšič and 
Šijanec Zavrl, 2018) (Chohan, Irfan, and Awad, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) (Tanganco, Alberto, and Gotangco, 2019) (Al-Jebouri et al., 
2017) (Ruiz-Pérez et al., 2019) (Saldaña-Márquez et al., 2019) (Gan et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) (Mihnovits and Nisos, 2016) (Osman et al., 
2016) (A. Olanrewaju, Yeow, and Lim, 2016) (Mohtat and Zargar, 2018) (Maciejko and Wojtyszyn, 2020) (Tomovska and Radivojević, 2017) (Soyinka and Siu, 
2018) (Feng et al., 2018) (Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Cui et al., 2018) (Ignja-
tovic, Ignjatovic, and Sudimac, 2018)

F45

Natural hazards and the 
related resilience/repair 
(earthquake, flooding, 
etc.)

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Bintoro et al., 2019) (Oyebanji, Liyanage, and Akintoye, 2017) (Zhang, Chen, and Jin, 2015) 
(McHunu and Nkambule, 2019) (Tomšič and Šijanec Zavrl, 2018) (Chohan, Irfan, and Awad, 2015) (Gan et al., 2017) (Shama and Motlak, 2019) (Matthews, 
Friedland, and Orooji, 2016) (Osman et al., 2016) (Mohtat and Zargar, 2018) (Saldaña-Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) (Sari, Nury-
anti, and Ikaputra, 2019) (Dokić, Gligorijević, and Damjanović, 2015) (Soyinka and Siu, 2018) (Han and Yang, 2018) (Feng et al., 2018) (Arkhangelskaya and 
Arkhangelskaya, 2020) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Seo, Chung, and Kwon, 2018) (Rydborg, 
Lauring, and Brunsgaard, 2019)

F46 Building orientation

(Alrashed and Asif, 2015) (Nasrabadi and Hataminejad, 2019) (Le, Ta, and Dang, 2016) (Sanhueza-Durán et al., 2019) (Aldossary, Rezgui, and Kwan, 2015) 
(Willems, 2015) (Shama and Motlak, 2019) (Wahi et al., 2018) (Asad Poor, Thorpe, and Goh, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Manoochehri, 2015) 
(Mohtat and Zargar, 2018) (Saldaña-Márquez et al., 2018) (Maciejko and Wojtyszyn, 2020) (Han and Yang, 2018) (Huang, Mori, and Nomura, 2018) (Ali and 
Alzu’bi, 2017) (Nguyen, Bokel, and Dobbelsteen, 2019) (Cheng, Bae, and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Päätalo, 2016) (Croitoru et 
al., 2016) (Rodrigues Moreno, de Morais, and de Souza, 2017) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019)

F47 Natural ventilation

(Rid, Lammers, and Zimmermann, 2017) (Nasrabadi and Hataminejad, 2019) (Sanhueza-Durán et al., 2019) (Chohan, Irfan, and Awad, 2015) (Aldossary, 
Rezgui, and Kwan, 2015) (Willems, 2015) (Seo and Kwon, 2017) (Kovacic, Reisinger, and Honic, 2018) (Marín et al., 2015) (Asad Poor, Thorpe, and Goh, 2018) 
(Djebbar, Salem, and Mokhtari, 2018) (Karatas and El-Rayes, 2015) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Feng et al., 2018) (Dong et al., 2018) (Kapedani, 
Herssens, and Verbeeck, 2019) (Ali and Alzu’bi, 2017) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) (Kaoula and Bouchair, 2020) (Nguyen, Bokel, and Dobbels-
teen, 2019) (Pérez-Fargallo et al., 2018) (Cheng, Bae, and Horton, 2019) (Seo, Chung, and Kwon, 2018) (Rodrigues Moreno, de Morais, and de Souza, 2017) 
(Ahmed and Alipour, 2019)

F48

Walkability/bikeability 
(auto-free zones, 
sidewalks, bike routes, 
etc.)

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Woo, Kim, and Lee, 2018) (Oyebanji, Liyanage, and Akintoye, 2017) (Tomšič and Šijanec Zavrl, 2018) 
(Haarhoff, Beattie, and Dupuis, 2016) (Gilderbloom, Riggs, and Meares, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) 
(Shama and Motlak, 2019) (Colistra, 2019) (Castellano, Ribera, and Ciurana, 2016) (Roshanfekr, Tawil, and Goh, 2016) (Wahi et al., 2018) (Hagbert and Femenías, 
2016) (Saldaña-Márquez et al., 2018) (Maciejko and Wojtyszyn, 2020) (Arifin, Rasyid, and Osman, 2020) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) 
(Verovsek, Juvancic, and Zupancic, 2015) (Abass and Tucker, 2020) (Sharafeddin, Arocho, and Anderson, 2019) (Ahmed and Alipour, 2019)

F49 Access to workplaces 
(distance/time of travel)

(Mulliner and Maliene, 2015) (Karji et al., 2019) (Le, Ta, and Dang, 2016) (McHunu and Nkambule, 2019) (A. Olanrewaju and Tan, 2018) (Haarhoff, Beattie, and 
Dupuis, 2016) (Tanganco, Alberto, and Gotangco, 2019) (A. L. Olanrewaju et al., 2017) (Shama and Motlak, 2019) (Seo and Kwon, 2017) (Colistra, 2019) (Wu 
et al., 2017) (Castellano, Ribera, and Ciurana, 2016) (Daly, 2017) (Tupenaite et al., 2017) (Mohtat and Zargar, 2018) (Said et al., 2016) (Dokić, Gligorijević, and 
Damjanović, 2015) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Vega-Azamar et al., 2017) (Kaoula and Bouchair, 2020) (Abass and Tucker, 2020) (Seo, Chung, and 
Kwon, 2018)

F50 Local materials

(Chan and Adabre, 2019) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Zhang, Chen, and Jin, 2015) (A. Olanrewaju and Tan, 2018) (D. Li et al., 2016) (Akinyede, 
Fapohunda, and Haldwang, 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) (Tupenaite et al., 2017) (A. Olanrewaju, 
Yeow, and Lim, 2016) (Mohtat and Zargar, 2018) (Perrucci, Vazquez, and Aktas, 2016) (Sang and Yao, 2019) (Dokić, Gligorijević, and Damjanović, 2015) (Han 
and Yang, 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Mou, He, and Zhou, 2017) (Ali and Alzu’bi, 2017) (Cheng, Bae, and Horton, 2019) (Sánchez-
Garrido and Yepes, 2020) (Croitoru et al., 2016) (Ignjatovic, Ignjatovic, and Sudimac, 2018)

F51

Construction cost 
(material, transport, 
labor, equipment and 
installation, etc.)

(Roosli et al., 2015) (Ganiyu, Fapohunda, and Haldenwang, 2016) (A. Olanrewaju and Tan, 2018) (Tomšič and Šijanec Zavrl, 2018) (A. L. Olanrewaju et al., 2017) 
(Nasrabadi and Hataminejad, 2019) (Willems, 2015) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Saldaña-Márquez et al., 2019) (Gan et al., 2017) 
(Shama and Motlak, 2019) (Roshanfekr, Tawil, and Goh, 2016) (Daly, 2017) (Tupenaite et al., 2017) (Mohtat and Zargar, 2018) (Sari, Nuryanti, and Ikaputra, 
2019) (Tomovska and Radivojević, 2017) (Soyinka and Siu, 2018) (Dong et al., 2018) (Ali and Alzu’bi, 2017) (Pérez-Fargallo et al., 2018)

F52 Household/project team 
overall satisfaction rate

(Chan and Adabre, 2019) (Peruzzini et al., 2016) (Haarhoff, Beattie, and Dupuis, 2016) (Boeckermann, Kaczynski, and King, 2019) (Sang and Yao, 2019) (Tan-
ganco, Alberto, and Gotangco, 2019) (Chan and Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Schneider-Skalska, 2019) (Seo and Kwon, 2017) (Wu et al., 2017) 
(A. Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Saldaña-Márquez et al., 2018) (Dokić, Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-
Dumbrava, and Dickens, 2016) (Feng et al., 2018) (Lorek and Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Ellsworth-Krebs, Reid, and 
Hunter, 2015) (Abass and Tucker, 2020)

F53
Employment/business 
activity rate/
opportunities in the area

(Karji et al., 2019) (Nuuter, Lill, and Tupenaite, 2015) (Oyebanji, Liyanage, and Akintoye, 2017) (Yildiz, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia 
and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) (Gan et al., 2017) (Wu et al., 2017) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Tupenaite et al., 2017) (A. 
Olanrewaju, Yeow, and Lim, 2016) (Manoochehri, 2015) (Mohtat and Zargar, 2018) (Dokić, Gligorijević, and Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, 
and Dickens, 2016) (R. Y. M. Li, Cheung, and Shoaib, 2018) (Wittmann, Kopacik, and Leitmannova, 2019) (Zasada et al., 2020) (Sharafeddin, Arocho, and 
Anderson, 2019)
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F54

Compatibility with 
household/community 
cultural values or 
heritage

(Roosli et al., 2015) (McHunu and Nkambule, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Schneider-Skalska, 2019) (Prochorskaite et al., 2016) (Shama 
and Motlak, 2019) (Mohtat and Zargar, 2018) (Sari, Nuryanti, and Ikaputra, 2019) (Dokić, Gligorijević, and Damjanović, 2015) (Mou, He, and Zhou, 2017) 
(Oyebanji, Liyanage, and Akintoye, 2017) (Wu et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) (Kobylarczyk, 2018) (Zasada et al., 2020) (Sharafeddin, Arocho, 
and Anderson, 2019) (Seo, Chung, and Kwon, 2018) (Rydborg, Lauring, and Brunsgaard, 2019) (Bintoro et al., 2019) (Chan and Adabre, 2019)

F55 Shading options - Rain 
protection

(Rid, Lammers, and Zimmermann, 2017) (Woo, Kim, and Lee, 2018) (Roosli et al., 2015) (Aldossary, Rezgui, and Kwan, 2015) (Seo and Kwon, 2017) (Marín et 
al., 2015) (Wahi et al., 2018) (Asad Poor, Thorpe, and Goh, 2018) (Tsuang and Peng, 2018) (Djebbar, Salem, and Mokhtari, 2018) (Han and Yang, 2018) (Ali and 
Alzu’bi, 2017) (Nguyen, Bokel, and Dobbelsteen, 2019) (Cheng, Bae, and Horton, 2019) (Verovsek, Juvancic, and Zupancic, 2015) (Croitoru et al., 2016) 
(Sharafeddin, Arocho, and Anderson, 2019) (Ahmed and Alipour, 2019) (Rydborg, Lauring, and Brunsgaard, 2019)

F56
Building’s/neighbor-
hood’s identity/
reputation/popularity

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (J. Yang and Yang, 2015) (Yildiz, 2015) (Schneider-Skalska, 2019) (Shama and Motlak, 2019) (Wu et 
al., 2017) (Marín et al., 2015) (Wahi et al., 2018) (Tsuang and Peng, 2018) (Tupenaite et al., 2017) (Manoochehri, 2015) (Sari, Nuryanti, and Ikaputra, 2019) 
(Verovsek and Juvancic, 2018) (Feng et al., 2018) (Ali and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Verovsek, Juvancic, and Zupancic, 2015) 
(Oyebanji, Liyanage, and Akintoye, 2017)

F57

Private/semi-public 
outdoor space 
(courtyard, garden, 
greenhouse, green roof, 
etc.)

(Rid, Lammers, and Zimmermann, 2017) (Nasrabadi and Hataminejad, 2019) (Rehkopf, Rowlands, and Tobert, 2016) (Yildiz, 2015) (Prochorskaite et al., 2016) 
(Castellano, Ribera, and Ciurana, 2016) (Wahi et al., 2018) (Asad Poor, Thorpe, and Goh, 2018) (Manoochehri, 2015) (Maciejko and Wojtyszyn, 2020) (R. Y. M. 
Li, Cheung, and Shoaib, 2018) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 2017) (Zasada et al., 2020) (Nguyen, Bokel, and Dobbelsteen, 
2019) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Cui et al., 2018) (Ahmed and Alipour, 2019)

F58 Privacy

(Nuuter, Lill, and Tupenaite, 2015) (Yildiz, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Wu et al., 2017) (Tupenaite et al., 2017) (Manoochehri, 2015) 
(Mohtat and Zargar, 2018) (Saldaña-Márquez et al., 2018) (Sari, Nuryanti, and Ikaputra, 2019) (Maciejko and Wojtyszyn, 2020) (Feng et al., 2018) (Huang, 
Mori, and Nomura, 2018) (Wittmann, Kopacik, and Leitmannova, 2019) (Ali and Alzu’bi, 2017) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Sharafeddin, Arocho, 
and Anderson, 2019)

F59

Presence/preservation 
of cultural heritage/
natural resource (ponds, 
preserved greenery, 
topographical contours, 
etc.)

(Karji et al., 2019) (Yu et al., 2017) (Schneider-Skalska, 2019) (Gan et al., 2017) (Wu et al., 2017) (Wahi et al., 2018) (Asad Poor, Thorpe, and Goh, 2018) (Tupe-
naite et al., 2017) (Mohtat and Zargar, 2018) (Tomovska and Radivojević, 2017) (Wittmann, Kopacik, and Leitmannova, 2019) (Verovsek, Juvancic, and Zupan-
cic, 2015) (Seo, Chung, and Kwon, 2018) (Roosli et al., 2015) (J. Yang and Yang, 2015)

F60 Pleasant view/scenery

(Zare Mohazabieh, Ghajarkhosravi, and Fung, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ruiz-Pérez et al., 2019) (Djebbar, Salem, and Mokhtari, 2018) 
(Dokić, Gligorijević, and Damjanović, 2015) (Han and Yang, 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) 
(Cheng, Bae, and Horton, 2019) (Ignjatovic, Ignjatovic, and Sudimac, 2018) (Manoochehri, 2015) (Hagbert and Femenías, 2016) (Kaoula and Bouchair, 2020) 
(Nguyen, Bokel, and Dobbelsteen, 2019) (Rydborg, Lauring, and Brunsgaard, 2019)

F61 Maintenance cost
(Roosli et al., 2015) (A. Olanrewaju and Tan, 2018) (Tanganco, Alberto, and Gotangco, 2019) (A. L. Olanrewaju et al., 2017) (Schneider-Skalska, 2019) (Prochor-
skaite et al., 2016) (Castellano, Ribera, and Ciurana, 2016) (Said et al., 2016) (Tomovska and Radivojević, 2017) (R. Y. M. Li, Cheung, and Shoaib, 2018) 
(Kobylarczyk, 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Seo, Chung, and Kwon, 2018)

F62

Renovation/repair/
reconstruction cost 
(material, transporta-
tion, etc.)

(Nuuter, Lill, and Tupenaite, 2015) (Oyebanji, Liyanage, and Akintoye, 2017) (A. Olanrewaju and Tan, 2018) (Tanganco, Alberto, and Gotangco, 2019) (A. L. 
Olanrewaju et al., 2017) (Gan et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) (Karatas and El-Rayes, 2015) (Mohtat and Zargar, 2018) (Dokić, Gligorijević, and 
Damjanović, 2015) (Abuzeinab, Oltean-Dumbrava, and Dickens, 2016) (Arkhangelskaya and Arkhangelskaya, 2020) (Sánchez-Garrido and Yepes, 2020) 
(Manoochehri, 2015)

F63

Greening the building 
(plants, green wall/roof, 
garden, etc.) and types 
of greening/plants

(Nasrabadi and Hataminejad, 2019) (Aldossary, Rezgui, and Kwan, 2015) (Wahi et al., 2018) (Hagbert and Femenías, 2016) (Maciejko and Wojtyszyn, 2020) 
(R. Y. M. Li, Cheung, and Shoaib, 2018) (Huang, Mori, and Nomura, 2018) (Zasada et al., 2020) (Cui et al., 2018) (Rehkopf, Rowlands, and Tobert, 2016) (Ahmed 
and Alipour, 2019) (Karji et al., 2019) (Adabre and Chan, 2019a) (Adabre et al., 2020)

F64 Light pollution/quality 
- Visual comfort

(Tomšič and Šijanec Zavrl, 2018) (Al-Jebouri et al., 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Marín et al., 2015) (Karatas and El-Rayes, 2015) (Tupe-
naite et al., 2017) (Saldaña-Márquez et al., 2018) (Tomovska and Radivojević, 2017) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Nguyen, 
Bokel, and Dobbelsteen, 2019) (Karji et al., 2019)

F65
Innovation (design, 
management, 
technologies, etc.)

(Woo, Kim, and Lee, 2018) (Sang and Yao, 2019) (Al-Jebouri et al., 2017) (Saldaña-Márquez et al., 2019) (Shama and Motlak, 2019) (Wahi et al., 2018) (Tupe-
naite et al., 2017) (Hagbert and Femenías, 2016) (Saldaña-Márquez et al., 2018) (Perrucci, Vazquez, and Aktas, 2016) (Ellsworth-Krebs, Reid, and Hunter, 
2015) (Karji et al., 2019) (Marín et al., 2015)

F66 Socio-cultural mixing of 
the community

(Bintoro et al., 2019) (Adabre et al., 2020) (Oyebanji, Liyanage, and Akintoye, 2017) (Ezennia and Hoskara, 2019) (Gan et al., 2017) (Shama and Motlak, 2019) 
(Wu et al., 2017) (Manoochehri, 2015) (Hagbert and Femenías, 2016) (Dokić, Gligorijević, and Damjanović, 2015) (Huang, Mori, and Nomura, 2018) (A. Olan-
rewaju, Tan, and Abdul-Aziz, 2018) (Abass and Tucker, 2020)

F67 Fire prevention/
emergency measures

(Rid, Lammers, and Zimmermann, 2017) (Le, Ta, and Dang, 2016) (Bintoro et al., 2019) (Zhang, Chen, and Jin, 2015) (Tomšič and Šijanec Zavrl, 2018) (Tan-
ganco, Alberto, and Gotangco, 2019) (Wu et al., 2017) (Djebbar, Salem, and Mokhtari, 2018) (Han and Yang, 2018) (Feng et al., 2018) (Arkhangelskaya and 
Arkhangelskaya, 2020) (Mou, He, and Zhou, 2017) (Sánchez-Garrido and Yepes, 2020)

F68 Building age - Year of 
construction

(Sanhueza-Durán et al., 2019) (Popova, Glebova, and Karakozova, 2018) (Bintoro et al., 2019) (Yildiz, 2015) (Said et al., 2016) (Bazan-Krzywoszańska et al., 
2017) (Huang, Mori, and Nomura, 2018) (Nguyen, Bokel, and Dobbelsteen, 2019) (Pérez-Fargallo et al., 2018) (Cui et al., 2018) (Ignjatovic, Ignjatovic, and 
Sudimac, 2018) (Seo, Chung, and Kwon, 2018)

F69 Cost/value of land 
- Land use rights

(Mulliner and Maliene, 2015) (Gilderbloom, Riggs, and Meares, 2015) (Adabre et al., 2020) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 
2019) (Chan and Adabre, 2019) (A. L. Olanrewaju et al., 2017) (Gan et al., 2017) (Roshanfekr, Tawil, and Goh, 2016) (Mohtat and Zargar, 2018) (Cui et al., 2018) 
(Abass and Tucker, 2020)

F70 Household transport 
costs 

(Aghimien, Aigbavboa, and Ngwari, 2018) (Adabre et al., 2020) (Adabre and Chan, 2019a) (Yildiz, 2015) (D. Li et al., 2016) (Seo and Kwon, 2017) (Tupenaite et 
al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Mou, He, and Zhou, 2017) (Ali and Alzu’bi, 2017) (Seo, Chung, and Kwon, 2018)

F71
Type of tenure (private 
ownership, shared/
private rent, etc.)

(Mulliner and Maliene, 2015) (Rid, Lammers, and Zimmermann, 2017) (Nuuter, Lill, and Tupenaite, 2015) (Tomšič and Šijanec Zavrl, 2018) (Gan et al., 2017) 
(Tupenaite et al., 2017) (Hagbert and Femenías, 2016) (Dokić, Gligorijević, and Damjanović, 2015) (Mou, He, and Zhou, 2017) (Wittmann, Kopacik, and Leit-
mannova, 2019) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019)

F72
Property value retention 
- Balanced housing 
market - Market trends

(Nuuter, Lill, and Tupenaite, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (Seo and Kwon, 2017) (Manoochehri, 2015) (Hagbert 
and Femenías, 2016) (Soyinka and Siu, 2018) (Dong et al., 2018) (Lorek and Spangenberg, 2019) (Ellsworth-Krebs, Reid, and Hunter, 2015) (Nguyen, Bokel, 
and Dobbelsteen, 2019)

F73
Life expectancy of 
housing - Long lasting 
house

(Nasrabadi and Hataminejad, 2019) (Roshanfekr, Tawil, and Goh, 2016) (Djebbar, Salem, and Mokhtari, 2018) (Osman et al., 2016) (A. Olanrewaju, Yeow, and 
Lim, 2016) (Hagbert and Femenías, 2016) (Perrucci, Vazquez, and Aktas, 2016) (Tomovska and Radivojević, 2017) (A. Olanrewaju, Tan, and Abdul-Aziz, 2018) 
(Sharafeddin, Arocho, and Anderson, 2019)

F74 Biodiversity/wildlife in 
the area

(Oyebanji, Liyanage, and Akintoye, 2017) (Tomšič and Šijanec Zavrl, 2018) (Al-Jebouri et al., 2017) (Schneider-Skalska, 2019) (Gan et al., 2017) (Lorek and 
Spangenberg, 2019) (Wittmann, Kopacik, and Leitmannova, 2019) (Zasada et al., 2020) (Karji et al., 2019)
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F75 Cater for senior citizens/
disables

(A. Olanrewaju and Tan, 2018) (Peruzzini et al., 2016) (A. L. Olanrewaju et al., 2017) (Mihnovits and Nisos, 2016) (Dokić, Gligorijević, and Damjanović, 2015) 
(Tomovska and Radivojević, 2017) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019)

F76

Ease of movement inside 
the building (elevators, 
stairs, furniture and 
decoration placement, 
etc.)

(Le, Ta, and Dang, 2016) (Chohan, Irfan, and Awad, 2015) (Tanganco, Alberto, and Gotangco, 2019) (Ezennia and Hoskara, 2019) (A. L. Olanrewaju et al., 2017) 
(Ruiz-Pérez et al., 2019) (Djebbar, Salem, and Mokhtari, 2018) (Feng et al., 2018) (Kapedani, Herssens, and Verbeeck, 2019)

F77 Construction time/speed (Chan and Adabre, 2019) (Ganiyu, Fapohunda, and Haldenwang, 2016) (Akinyede, Fapohunda, and Haldwang, 2017) (Marín et al., 2015) (Perrucci, Vazquez, and 
Aktas, 2016) (Dong et al., 2018) (Arkhangelskaya and Arkhangelskaya, 2020) (Sánchez-Garrido and Yepes, 2020) (Rydborg, Lauring, and Brunsgaard, 2019)

F78

Smart home/community 
(smart technologies/
equipment: energy 
management systems, 
smart communication, 
intelligent controlling of 
home performance, 
smart toilets, etc.)

(Peruzzini et al., 2016) (Colistra, 2019) (Castellano, Ribera, and Ciurana, 2016) (Tsuang and Peng, 2018) (Hagbert and Femenías, 2016) (K. Yang and Cho, 2016) 
(Verovsek and Juvancic, 2018) (Verovsek, Juvancic, and Zupancic, 2015)

F79 Sense of belonging (Adabre et al., 2020) (Yildiz, 2015) (Gan et al., 2017) (Shama and Motlak, 2019) (Wu et al., 2017) (Tsuang and Peng, 2018) (Abass and Tucker, 2020) (Oyebanji, 
Liyanage, and Akintoye, 2017)

F80 Odors - Olfactory 
comfort 

(Rid, Lammers, and Zimmermann, 2017) (Karji et al., 2019) (Bintoro et al., 2019) (Saldaña-Márquez et al., 2018) (Feng et al., 2018) (Wittmann, Kopacik, and 
Leitmannova, 2019) (Kaoula and Bouchair, 2020)

F81
Access to the city 
center/urban space 
(distance/time of travel)

(Seo and Kwon, 2017) (Tupenaite et al., 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Huang, Mori, and Nomura, 2018) (Vega-Azamar et al., 2017) (Abass 
and Tucker, 2020) (Seo, Chung, and Kwon, 2018)

F82 Skilled/local labor and/
or manager

(Karji et al., 2019) (Adabre et al., 2020) (A. Olanrewaju and Tan, 2018) (Chohan, Irfan, and Awad, 2015) (Sang and Yao, 2019) (A. L. Olanrewaju et al., 2017) 
(Lorek and Spangenberg, 2019)

F83 Security of tenure (McHunu and Nkambule, 2019) (Tanganco, Alberto, and Gotangco, 2019) (Gan et al., 2017) (Mihnovits and Nisos, 2016) (Osman et al., 2016) (Dokić, 
Gligorijević, and Damjanović, 2015) (Soyinka and Siu, 2018)

F84 Standards of living (Alrashed and Asif, 2015) (Ezennia and Hoskara, 2019) (Roshanfekr, Tawil, and Goh, 2016) (Hagbert and Femenías, 2016) (Abuzeinab, Oltean-Dumbrava, and 
Dickens, 2016) (Lorek and Spangenberg, 2019)

F85

Administration/
government/
management/design 
cost

(Rid, Lammers, and Zimmermann, 2017) (Nuuter, Lill, and Tupenaite, 2015) (D. Li et al., 2016) (Chan and Adabre, 2019) (Roshanfekr, Tawil, and Goh, 2016) 
(Arkhangelskaya and Arkhangelskaya, 2020)

F86
Ease of maintenance/
cleaning (space, 
equipment)

(J. Yang and Yang, 2015) (Tomšič and Šijanec Zavrl, 2018) (Chohan, Irfan, and Awad, 2015) (Akinyede, Fapohunda, and Haldwang, 2017) (Tanganco, Alberto, 
and Gotangco, 2019) (Kapedani, Herssens, and Verbeeck, 2019)

F87 Level of physical 
deterioration (Popova, Glebova, and Karakozova, 2018) (Ruiz-Pérez et al., 2019) (Shama and Motlak, 2019) (Castellano, Ribera, and Ciurana, 2016) (Manoochehri, 2015)

F88 Green/electric car usage 
- Carpooling (Castellano, Ribera, and Ciurana, 2016) (Tsuang and Peng, 2018) (Daly, 2017) (Hagbert and Femenías, 2016)

F89
Community acceptance/
opposition with the 
project

(Adabre et al., 2020) (Gan et al., 2017) (Shama and Motlak, 2019) (Said et al., 2016)

F90 Economic mixing of the 
community (Karji et al., 2019) (Oyebanji, Liyanage, and Akintoye, 2017) (Dokić, Gligorijević, and Damjanović, 2015) (Seo, Chung, and Kwon, 2018)

F91 Demographic/ethnic 
mixing of the community (Karji et al., 2019) (Dokić, Gligorijević, and Damjanović, 2015) (Wittmann, Kopacik, and Leitmannova, 2019) (Sharafeddin, Arocho, and Anderson, 2019)

F92

Diversity of building 
typology and/or spatial/
aesthetic forms in the 
area

(Schneider-Skalska, 2019) (Hagbert and Femenías, 2016) (Dokić, Gligorijević, and Damjanović, 2015)

F93

Openness/closeness of 
the community (open/
semi-open/gated 
neighborhoods)

(Woo, Kim, and Lee, 2018) (Huang, Mori, and Nomura, 2018) (Wittmann, Kopacik, and Leitmannova, 2019)

F94 Community agriculture/
gardening (Wahi et al., 2018) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Zasada et al., 2020)

F95 Mixed tenure community (Manoochehri, 2015) (Hagbert and Femenías, 2016) (Dokić, Gligorijević, and Damjanović, 2015)

F96 Access to internet 
(speed, capacity) (Saldaña-Márquez et al., 2019) (Colistra, 2019) (Mihnovits and Nisos, 2016)

F97 Access to telecommuni-
cation service (Karji et al., 2019) (Tanganco, Alberto, and Gotangco, 2019) (Ahmed and Alipour, 2019)

F98 Access to television/
cable system (D. Li et al., 2016) (Tanganco, Alberto, and Gotangco, 2019) (K. Yang and Cho, 2016)

Other

(Manoochehri, 2015) (Suttiwongpan, Tochaiwat, and Naksuksakul, 2019) (Mulliner and Maliene, 2015) (Ezennia and Hoskara, 2019) (Rid, Lammers, and Zim-
mermann, 2017) (Wittmann, Kopacik, and Leitmannova, 2019) (Dokić, Gligorijević, and Damjanović, 2015) (Arkhangelskaya and Arkhangelskaya, 2020) (Aghi-
mien, Aigbavboa, and Ngwari, 2018) (Soyinka and Siu, 2018) (Tupenaite et al., 2017) (J. Yang and Yang, 2015) (Osman et al., 2016) (Mihnovits and Nisos, 2016) 
(Karatas and El-Rayes, 2015) (Sánchez-Garrido and Yepes, 2020) (Tomšič and Šijanec Zavrl, 2018) (Hagbert and Femenías, 2016) (Ruiz-Pérez et al., 2019) 
(Lorek and Spangenberg, 2019) (Sang and Yao, 2019) (Adabre and Chan, 2019b; Chan and Adabre, 2019)
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In 2016, a representative monograph entitled 
Kincl was published. Its intention was to 
present Branko Kincl’s oeuvre, covering all of 
his activities, oriented towards architecture, 
space, design, science and teaching. Along-
side Kincl’s authorial involvement in the 
preparation and selection of the illustrative 
material for the monograph, connoisseurs of 
his oeuvre wrote factographic and analytical 
texts included in the book. Subsequently, in 
the same edition by the Department of Prints 
and Drawings of the Croatian Academy of Sci-
ences and Arts, a second comprehensive book 
by Branko Kincl, F.C.A., was published under 
the title Research Reviews on Architecture 
and Urban Planning, including the author’s 
selected theoretical and scientific tributes.
It ought to be mentioned that Branko Kincl is 
one of the few Croatian architects whose com-
prehensive work has successfully linked intel-
lectual thought with creative, artistic, project-
planning and urbanistic work throughout their 
research and publicist activity. Kincl’s vision of 
architectural activity is a step ahead of the 
contemporary, both in terms of his expression 
and in terms of the acceptance and promotion 
of the virtual and digital, visible both in his 
teaching and in his creative work. In his opin-
ion, space and people count as value, whereas 
developing and contemporary options of us-
ing digital tools are merely support, and, thus, 
may not be an end in itself.
The monograph has been divided into three 
well-structured theoretical units - Research 
and Theoretical Tributes; Expert Studies and 
Notes; and Public Acceptance and Profes-
sional Reflexions - Interviews and Surveys. 
These units provide insight into Kincl’s con-
tinuous interest profiling. The editorial by 
Prof. DSc Zlatko Karač on Kincl’s theoretical 
oeuvre offers detachment from the chrestom-
athic genre, since it includes, quantitatively 
and qualitatively, all the information on the 
monograph and its concept, thereby, re-
specting the author’s expressive personal 
viewpoints.
In all three units, the author’s personality is 
present; it shows an exceptionally creative 
architect and engineer, whose artistic cre-
ativity is based in research. The texts written 

Borka Bobovec

Research Reviews  
on Architecture  
and Urban Planning

Istraživački ogledi  
o arhitekturi i urbanizmu

Branko Kincl

by Branko Kincl reflect the possibilities of 
time and desire, and present an architect 
whose work is a testament to both time and 
space. Throughout many years, he has grown 
in excellence, questioning and searching for 
what would be best to apply in particular 
space and time and within the framework of 
contemporary architecture. With maturity 
came new and different forms of creation:  
he shaped his own recognizable style - both 
in design and in writing. Designer’s works 
dominate Kincl’s oeuvre - ranging from 
 studies and urbanistic plans to numerous re-
alized and non-realized competition entries 
- whereby a major portion of the overall work 
marks his fascination with fine architectural 
drawing.
Kincl intensified his research upon employ-
ment at the Faculty of Architecture of the Uni-
versity of Zagreb, with his predominant inter-
est located in housing architecture, to which 
numerous theoretical tributes are linked. 
Their importance lies in combining active de-
signer’s practice with work on scientific proj-
ects that have become a basis of systematic 
profiling and drafting guidelines for design-
ing both housing estates and organization 
schemata for buildings and flats. Added here-
to are interest and innovativeness in the re-
search domain through plans and projects, in 
entirely new forms and shapes accompany-
ing the new, digital time. Innovativeness is 
additionally reflected in teaching, thanks to 
using an experimental approach to project 
leading through stimulating interdisciplinari-
ty by applying contemporary virtual tools.
Expert studies and notes, for the most part 
made available to the public for the first time, 
speak of an architect who has been engaged 
in writing in addition to planning, drawing, 
designing, teaching and leading a studio that 
conducted major projects. Here enters the 
third topic - public acceptance and profes-
sional reflections - through surveys, other 
authors wrote about Kincl’s work, as well as 
his interviews given on diverse occasions 
over many years.
The monograph has been designed as the au-
thor’s and the editor’s selection of the most 
prominent scientific and expert texts Branko 

Kincl has writen during nearly sixty years of 
his activity not only about the Croatian, but 
also about the stage of international archi-
tecture; it has thus become a theoretical ret-
rospective of his writing. The book numbers 
523 pages, though it includes a selection 
rather than the entire oeuvre of Kincl’s works 
created in the domains of architecture and 
urban planning. The selection includes au-
thor’s 44 texts written in the period between 
1973 and 2020, as well as 22 characteristic 
texts by other authors, tackling Kincl’s work. 
The 32 texts tackling the topics of expert 
studies, projects and notes, and most of 
which have thus far not been published, are 
especially important. Previously published 
texts were printed in the original form, with 
no subsequent language revision, which 
brings us nearer to the context via linguistic 
expression. The unpublished texts, as well as 
those originally published in the English lan-
guage, have been translated and edited. The 
benefit in this context is the fact that the texts 
have been united and made available, con-
sidering that there are only a few architects 
who have been so theoretically informed and 
at the same time actively involved in project 
planning, research and education. This offers 
a specific and entirely individual approach to 
the problems at stake.
Prof. DSc Zlatko Karač and his associates se-
lected and prepared around a hundred of the 
author’s most important texts for the second 
book, they made the concept of the book and 
the introductory study, whilst Nedjeljko and 
Kristina Špoljar are its graphic designers. The 
promotion of the book took place on Tues-
day, 3rd May 2022 at the Library of the Croa-
tian Academy of Sciences and Arts on 14 
Strossmayer Square in Zagreb. The organizer 
was the Scientific Council for Architecture, 
Urban Planning and Landscaping of the Croa-
tian Academy of Sciences and Arts. The 
speakers were Velimir Neidhardt, F.C.A., 
President of the Croatian Academy of Scienc-
es and Arts; Andrija Mutnjaković, F.C.A. and 
Prof. DSc Zlatko Jurić, reviewers; Prof. DSc 
Zlatko Karač, editor; and finally, very briefly 
and emotionally, the author Branko Kincl, 
F.C.A., himself.
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Andrija Mutnjaković, Fellow of the Croatian 
Academy of Sciences and Arts, has authored 
a number of monographs on the life and work 
of architects and builders of Croatian origin 
(Diocletian, Juraj Dalmatinac, Lucijan Vranja-
nin, Pope Sixtus V, Frane Petrić, Kornelije 
Budinić, Josip Pičman, and others). He has 
thereby significantly contributed to the for-
mation of Croatian architectonics, as well as 
added new information on the life and work 
of several Croatian architects, belonging to 
global architectural avant-garde.
The theoretical monograph entitled Portreti 
arhitekata, iz zapisa Andrije Mutnjakovića 
(Portraits of Architects, from Texts by Andrija 
Mutnjaković) includes 43 scientific or cultur-
al essays, chosen by the author of the con-
cept and editor Borka Bobovec. They have 
been written in the form of monograph stud-
ies on selected Croatian architects, associat-
ed artists and art historians of exceptional 
personalities, who have left a distinguished 
mark in the Croatian architecture of the peri-
od from 15th-21st century. Among them, there 
are portraits of those architects, artists and 
art historians, who have built the most part of 
their creative oeuvre into the ambient of the 
city of Zagreb. Selected texts were published 
either as forewords to books or as articles in 
professional and public periodicals, or they 
were presented in radio or television shows. 
We may find unpublished texts here as well, 
available to the public for the first time.
This work is characterised by a clear genre 
profile and a precise methodological ap-
proach usually present in chrestomathies, 
i.e. it consists of critically selected texts, topi-
cally chosen and divided. The approach used 
in analysing individual architects is literary 
dynamic and interesting - pronouncedly sci-
entific and factographic on occasion, and es-
say-like and culturally marked in other cases. 
Mutnjaković’s writing style in selected texts 
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ISBN 978-953-347-338-3
CIP 001119730 [NSK Zagreb]

has developed over decades of his active 
publicist activity; thereby, his lively and cap-
turing literary style of interpreting serious 
topics of scientific research provenance in a 
clear and interesting fashion has only been 
repeatedly confirmed. The language belongs 
to the time when original texts were written, 
and so does bibliography, quotation refer-
ences and similar scientific elements, with a 
thorough composition and expertly design.
The monograph is a product of the collabora-
tion between the author of the concept and 
the author of selected texts, which are a re-
sult of Andrija Mutnjaković’s yearlong theo-
retical and research activity. The book in a 
certain way synthetises and comprises his 
complete tribute to shaping critical biogra-
phies and forming a personal understanding 
of the importance of the leading personalities 
in Croatian architecture. Same as all other 
great national syntheses in a certain field, the 
book offers many new scientific insights, 
added by the author’s novel systematisation 
of previously published texts and pieces of 
information, which have hereby gained final 
critical confirmation and verification. This ex-
cellent theoretical scientific work with a po-
tent cultural underlying concept tackles valu-
able factography from the Renaissance until 
today, unknown or unrecognised so far, and 
offers the author’s distinctive interpretation 
thereof - reflexive and intuitive on occasion, 
but also inspirational and directing for future 
researchers. The interpretation style he uses, 
present not only in this, but also in many oth-
er earlier monographs, has positioned him as 
a classic figure of our architectural thought.
The monograph consists of three characteris-
tic parts: it begins with Epistles, which include 
epigraphic literature, to which personal obser-
vations have been added. This part includes 
Juraj Dalmatinac, Pope John Paul II, Frane Pe-
tris, Pope Sixtus V, Fran Vranjanin and Lucijan 

Vranjanin. What follows are essays, including 
scholarly analyses of the life and work of se-
lected authors. In Essays, Miroslav Begović, 
Bogdan Bogdanović, Kornelije Budinich, Sreb-
renka Gvozdanović Sekulić, Drago Ibler, Viktor 
Kovačić, Boris Magaš, Andre Mohorovičić, Ju-
raj Neidhardt, Josip Pičman, Friedrich von 
Schmidt, Vladimir Turina, Ivan Vitić and Ante 
Vulin are discussed. Sketches, as associations 
to the essence of authors’ architectonics, form 
the third part of the book. Nikola Bašić, Mirko 
Benažić, Bernardo Bernardi, Borka Bobovec, 
Zlatko Bourek, Zdravko Bregovac, Julije De 
Luca, Igor Emili, Julije Golik, Carlo and Domeni-
co Fontana, Branko Kincl, Dominik Kunkera, 
Velimir Neidhardt, Budimir Pervan, Vlado Pe-
tričević, Jože Plečnik, Ante Roca, Jerko Rošin, 
Aleksandar Srnec, Zdenko Strižić, Fra njo Zvo-
nimir Tišina, Šime Vulas and Ernest Weiss-
mann are tackled here.
Every spoken or written word, drawing, sketch, 
model or some other manner of architectural 
expression reflects a unique mental process 
in creating spatial concepts. The intention of 
the book is to introduce the public to the key 
creative characteristics of the oeuvres of se-
lected Croatian architects. The majority of the 
documentation related to the oeuvres of the 
aforementioned recent architects forms a 
part of the collection of the Croatian Museum 
of Architecture of the Croatian Academy of 
Sciences and Arts in Zagreb, and is useful for 
a broader familiarisation with their contribu-
tion - through life and creativity - to the de-
velopment of architecture in Zagreb and Cro-
atia. The original concept of this monograph, 
authored by Borka Bobovec, is an exception-
ally valuable and a rather innovative profes-
sional and scholarly tribute to the insight that 
written medium may contribute to the devel-
opment of both spatial awareness and cul-
ture. In the Croatian context, this bears spe-
cial and specific weight.
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Hotels are in a period of significant evolution 
and opportunity. From online travel agents to 
the commoditization of hotels, changes in 
the travel and hospitality industry are chal-
lenging hotels to move beyond conventional 
operating patterns and extend their relation-
ships with travellers. Traditionally, the hotel 
experience has been limited to whatever a 
guest encountered within the property’s four 
walls. But as travellers' needs and expecta-
tions have shifted and new competitive 
trends have emerged, hospitality industry is 
evolving beyond the traditional models to de-
liver new types of experiences.
Jelena Skorup's book The Atomised Hotel - A 
New Type of Hotel Architecture for the Revi-
talization of the Built Environments explores 
such a new type. The book grew out of 
Skorup’s extensive research and her PhD the-
sis presented in 2016 at the University of Za-
greb, Faculty of Architecture. It also reflects 
the author’s long-lasting professional inter-
est in tourist architecture, as demonstrated 
by her projects (jointly done with architect 
Dražen Juračić), included in the book, particu-
larly the 2007 Club Med Master Plan, the 
2009-13 Pustijerna Dispersed Hotel Project in 
Dubrovnik and the highly acclaimed 2013-15 
Pine Beach Eco Resort Restaurant and Kitch-
en in Pakoštane.
The book consists of seven chapters and ap-
pendices. The introductory chapter outlines 
the subject matter and briefly summarizes 
specific characteristics of the new type. The 
first chapter gives a historical overview of ho-
tel buildings, and includes an overview of his-
torical development of tourist territory. The 
second chapter discusses the relevant cul-
tural theories since the 1960s and related 
tourism theories that explain the postmodern 
society, and thus elaborates the main as-
pects of modern tourism and its epiphenom-
enon. The third chapter expands on the re-
versal in the mainstream tourism industry 
caused by the rise of globalization, the global 
neoliberal economy and the cultural theories 
of tourism that started at the turn of the 
1990s and have continued ever since. This 
reversal has been described as the millennial 
tourism practice. Hotel architecture follows 
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the postmodern paradigm shift in tourism: 
new kinds of experiences, interests and sen-
sations - excessively unnecessary and, si-
multaneously, very opposed to everyday life 
and the commonplace. In the fourth chapter, 
the author defines the new type and reinforc-
es those features that make it especially suit-
able for the revitalization of urban or rural 
areas.
The fifth chapter synthesizes the arguments 
presented in the previous chapters. The new 
type of hotel emerged through the decompo-
sition of the hotel (as defined in Nikolaus Pe-
vsner’s 1970s typological classification) into 
its functional and structural elements. Neither 
their interconnections, nor their morphology 
are predefined in an atomised hotel. Accord-
ing to Skorup, impermanence, transformabil-
ity and sensitivity towards the cultural and 
natural landscape are essential to the new 
hotel type. Due to its discrete and fragmented 
nature, an atomised hotel can be a retrofitting 
program for the majority of empty or obsolete 
buildings. Listed buildings can also function 
as atomised hotels, at least up to the moment 
they gain a more socially and culturally appro-
priate use. However, the transient nature re-
quires a sustainable economic model, as well 
as the use of minimally invasive reversible 
building technologies. Skorup convincingly 
demonstrates that impermanence, transform-
ability and sensitivity towards the cultural 
and natural landscape are deeply rooted in 
the very essence of the new type. The con-
cluding chapter summarizes the central prop-
ositions of the book, specifically presenting 
the requirements for developing atomised 
hotels, location criteria, and criteria for the 
application of the new type in rehabilitation 
and revitalization of historic centres and pre-
serving cultural heritage.
The atomised hotel emerged as a structural 
decomposition of the dominant hotel building 
type to its constituent functional elements. 
The functional elements of the new type can 
be located in parts of single buildings or scat-
tered in multiple buildings connected by pub-
lic spaces: they can be of various sizes, and 
grouped in various ways. The number of 
buildings that form such a hotel is not deter-
mined or a priori restricted. However, it still 

consists of one indispensable part (accommo-
dation) and one changeable (administrative 
and common areas, and services).
Jelena Skorup analyzes numerous examples 
of atomised hotels not only according to their 
spatial and morphological aspects, but also 
as settings which enable new social dynamics 
to take place. The creation of direct and indi-
rect connections between an atomised ho-
tel’s parts can expand and/or activate social 
spaces. It is an elastic organizational system 
in which the morphology, number and the in-
terconnection of functional units is not prede-
termined. Their composition and size is di-
rectly related to a specific context, whether 
historical, urban, economic, ecological or so-
cial. Furthermore, each context is capable of 
generating a new variation in the number and 
position of structural elements and their mor-
phological manifestations. Elements can be 
added or subtracted, the number of accom-
modation units (rooms) can be increased by 
adding additional spaces or even entire build-
ings into the system. A restaurant, a bar or 
some other common area can change its posi-
tion in the system or its locale. New facilities 
can easily be added. The changeable parts of 
the hotel can seemingly be left out, as long as 
their function is sufficiently substituted by lo-
cal services or establishments, as well as new 
IT and communication technologies.
Metaphorically speaking, as Skorup argues, 
the atomised hotel has the ability to organi-
cally grow or shrink, and therefore effectively 
react to changes, whether economic, social or 
cultural, or to the Zeitgeist itself. The case 
studies presented indicate that atomised ho-
tels can be a sensible way for the revival and 
reuse of abandoned built heritage, providing 
that the location itself has the potential for ac-
tivation and intensification of the surrounding 
environment. As the author aptly asserts, the 
expansion of touristscape through active ap-
plication of atomised hotels in brownfield re-
generation could also potentially contribute to 
the reduction of problems related to the ex-
cessive use of undisturbed natural environ-
ments for new tourist developments. The book 
was awarded the 2020 “Neven Šegvić Award” 
by the Croatian Architects Association.
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In a series of speculative projects for Saraje-
vo, Havana and San Francisco gathered in his 
1997 book Radical Reconstruction, American 
architect Lebbeus Woods (1940-2012), advo-
cated a third path in the reconstruction of 
devastated cities. This path differed from the 
two common methods: facsimile renewal, 
and erasure of the old to build the new. 
Woods argued that both approaches seek to 
disguise historical trauma by advocating the 
return to the “old normal” - the continuation 
of life as if nothing had ever happened. 
Woods saw potential in the ruins and the 
rubble. While erasure and duplication push 
traumatic content into the collective uncon-
scious from which trauma continues to act 
destructively, building on, and in active rela-
tion to the ruin, embraces the memory of 
trauma and promotes its integration into col-
lective identities. Such a task necessarily re-
quires a transformation of the ruin into a new 
entity, a redirection of the negative energy of 
destruction into a creative act, a new poten-
tial. This is where the second point of Woods' 
programme of radical reconstruction resides. 
In his words, building on the ruins creates a 
“new normal”, a new urban and social space 
in which hierarchies and power relations are 
deconstructed and heterarchy is affirmed. 
Thus, destruction becomes the starting point 
for the development of Free Zones and free 
(or liberated) space structures that are inter-
polated into the ruins of the old, giving them 
a new meaning.
In the project statement for the Zagreb Free 
Zone, precisely this programme has been in-
dicated: “Designs for political and architec-
tural transformation of Zagreb, as a heterar-
chy of free space structures.” First contacts 
with Zagreb and Woods’ reflections began in 
1989; the exhibition was realized in 1991 at 
the Museum of Arts and Crafts, in coopera-
tion with the Zagreb Architects Association 
and with assistance of Leo Modrčin. The idea 
of realization of a free space structure in the 
yard of the Museum extended to 1992. In his 
notes, Woods mentions coming to the city 
and country undergoing radical social and 
political changes echoing the fall of the Berlin 
Wall and the dissolution of the Eastern Bloc 
that seemed like “the end of history”.
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Originally developed for Berlin, the concept 
of Free Zone gained new architectural and 
political articulation in Zagreb. Woods pro-
vides a precise overview of the situation: 
“Would this country... simply start its race to 
catch-up with the West, becoming a second-
rate, or at best, nouveau consumer culture, 
or would something else emerge from the 
confusion of politics and private aspira-
tions?” Can Zagreb, in a state of radical crisis, 
create some other form of social reality, even 
if there is no physical destruction or visible 
wounds in the urban fabric? The Zagreb Free 
Zone project can therefore be read as a politi-
cal programme for a new set of conditions: 
can the ruins of a vanishing society become 
the basis from which something new would 
grow, unrealized or unrealizable elsewhere?
The nomadic Freespace structures have no 
pre-determined function, but they are 
equipped with digital devices that are part of 
global information flows. They are inhabited 
by individuals “rooted only in themselves, 
only in the strangely social isolation of their 
modernity”. Parasites in the urban space and 
in relation to the existing buildings, they 
erode boundaries and call into question the 
hierarchy of public and private, individual 
and collective. Freespace structures and Free 
Zones suggest a new layer of reality. The new 
state of affairs - populism, elitism, some-
thing else? - will depend on the ways they 
will be used, as they are prosthetic exten-
sions of the capacity and ambitions of their 
inhabitants. Woods did not prejudge any-
thing; he was aware that even architecture 
created with the most democratic ambitions 
could serve as a site of undemocratic events. 
His provocative, imaginative, dramatic, dy-
namic and fundamentally modern vision of 
the transformation of the city also offered a 
sketch for the development of an open so-
ciety characterized by resistance to hierarchi-
cal systems of power. Woods was interested 
in the coexistence of different urban and so-
cietal strata, and viewed ruptures and fric-
tions between them as productive points of 
further development. His architecture, advo-
cating self-invention and the construction of 

individualistic spaces of freedom, emerged 
as a refusal of complicity in reproducing ex-
isting social order. Therefore, viewing his 
work only through intrinsic architectural pro-
cedures would be an intellectually inappro-
priate reduction.
The exhibition Lebbeus Woods: Zagreb Free 
Zone Revisited, was held at the Oris House of 
Architecture in the second spring of the pan-
demic, marking the 30th anniversary of the 
project. The book which accompanied the 
show was nominated for the Neven Šegvić 
Croatian Architects’ Association Award for 
2021. Both re-actualized Woods’ research at 
a time that is, and is not, very different. We 
continue to witness the destruction of cities 
and the associated conflicts, crises and trau-
mas. Do we believe that these situations 
have the potential to become new begin-
nings? Woods’ interest in nomadism and 
radical non-rootedness took on a new mean-
ing in the digital age. A return to his deliber-
ately “non-operational” proposal is a valu-
able reminder of the position of the architect 
who saw the crisis as a challenge and a po-
tential, as opposed to the aspirations for har-
monization and obscuring ‘solutions’.
The editorial team — Leo Modrčin, Lovorka 
Prpić and Aleksandra Wagner — with the im-
pressive support of graphic designer Sven 
Sorić, credibly conveys and contextualizes 
Woods’ position. Woods’ drawings, collages, 
models and texts are accompanied by the 
critical input from local commentators active 
in 1991, project correspondence and other 
documentary material. Fresh interpretive 
overviews are offered by Leo Modrčin and 
Aleksandra Wagner, as well as Joseph Beck-
er, the Associate Curator of Architecture and 
Design at the San Francisco Museum of Mod-
ern Art. Becker’s text, ‘Zagreb Free Zone - Ar-
chitecture is a Political Act’ is especially illu-
minating: “The focus of Wood’s work... is 
about the prospect of our evolution.” At a 
time when it is getting ever more difficult to 
understand the contradictory but still symbi-
otic relationship between evolution and de-
evolution, a return to Woods’ work has a 
global resonance.
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Architecture and Visual Arts in the Yugoslav 
Context 1918-1941 is an international art his-
tory monograph published in the year 2021. 
The subject of the study, together with a clear 
historical and geographical framework, is 
made precise by the title itself: the publica-
tion is dedicated to manifestations, phenom-
ena, and concepts that defined and delineat-
ed the architecture and visual arts in the 
Kingdom of Serbs, Croats and Slovenes (later 
known as the Kingdom of Yugoslavia) in the 
interwar period. Since the selected topic is 
particularly wide and complex, a team of emi-
nent experts from all over former Yugoslavia 
was assembled for its thorough analysis and 
scrutiny. Among them, we can emphasize re-
spectable scholars from Croatia: Jasna Galjer, 
Ana Šeparović, Lovorka Magaš Bilandžić, Vin-
ko Srhoj, Antun Baće and Petar Prelog. By 
dealing with various related topics, they 
made a joint scientific contribution to under-
studied areas, actualizing them, and affirm-
ing new knowledge, moreover, encouraging 
certain questions and polemics.
The scientific monograph is systematized in 
378 pages and consists of 45 authors’ stud-
ies, classified and structured into two the-
matic units according to the subject of study. 
It is written in Serbian, except for one work 
written in Slovenian. The entire publication is 
embellished with carefully selected black-
and-white photo documentation, which com-
plements the presentation, and assists the 
understanding of narratives. Subsequent con-
tributions are arranged according to the con-
ventional scheme of prepense systemization 
in two exhaustive thematic chapters, ensuing 
from comprehensive scientific material and 
content. The first thematic block, Architec-
ture, includes twenty-six observations, addi-
tionally classified in three subsections: Ar-
chitects and Institutions, Architects and Art 
Groups, and Architecture and the Public. This 
segment focuses on the explication of cir-
cumstances, opportunities, and stylistic ori-
entation of Yugoslav architectural practices, 
interpreting its specific phenomena, tenden-
cies, and participants. With well contemplat-
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ed and carefully selected subjects and cases, 
the researchers examined and clarified a 
wide range of aspects and facets. They ques-
tioned crucial architects and their practices in 
the interwar period, with a detailed morpho-
logical and stylistic analysis of works, includ-
ing peculiar aesthetics, as well as certain ex-
hibitions, publications, art groups, critics, 
periodicals, legal framework, and the urban-
architectural evolution of the Kingdom. Fur-
thermore, Cultural Context of Visual Arts, the 
second thematic chapter, aims to assess vari-
ous phenomena and eminent individuals in 
the field of visual arts through nineteen com-
prehensive articles. It also strives to accentu-
ate the delicate sociopolitical habitus of the 
observed period, which inevitably reflects on 
the artistic domain. Through numerous com-
plementary focal points, it has shed light on 
multifarious problematics. The deliberation 
and proposal of pertinent matters, from influ-
ential artists, their associations, collabora-
tions, and tendencies, to theoretically-phi-
losophical positions, conception and the 
manifestation of the Yugoslav idea and its 
manifold ideological occasions, explore Yu-
goslav visual arts during the interwar period 
truly to the bone.
The thought-through and elaborate mono-
graph of Architecture and Visual Arts in the 
Yugoslav context 1918-1941 is a precious con-
tribution to the research and understanding 
of the architectural and artistic scene be-
tween the two world wars, making it a focal 
starting point for all further related art history 
studies. The dynamics, content, and erudi-
tion in the approach of all the included obser-
vations contribute to the re-actualization of 
certain issues, correcting previous irregulari-
ties as well as reconsidering and revising 
questionable opinions. All studies feature 
adequate scientific argumentation, founda-
tion, and consistency in presenting knowl-
edge and observation as the authors com-
bined scientific-synthetic and competent 
 historiographical methods, with necessary 
descriptive and comparative analyses, ex-
curses, and digressions.

By analyzing numerous phenomena, impor-
tant individuals, and artistic production, in 
fusion with the concomitant social, political 
and cultural habitus, the book offers remark-
able insight into the interwar period of the art 
and architecture in the Kingdom of Serbs, 
Croats, and Slovenes / the Kingdom of Yugo-
slavia. Therefore, it is also relevant to the 
broader audience. Although some research-
ers chose closely related themes for their 
contributions, this does not diminish their 
significance at all, because they have ac-
cessed them from various positions of view, 
thereby further enriching and illuminating 
the perception of the subjects and accentuat-
ing their unmistakable complexity. Another 
value of the monograph is its actuality, integ-
rity, and completeness, which are a conse-
quence of an adequate choice of scientific 
methodology. Certain studies are slightly po-
lemically intoned, with valuable impulses for 
opening up different questions and provok-
ing scientific dialogue. Furthermore, the use 
of much-needed comparisons and analogies 
of styles, tendencies, concepts, and ideas 
should be encouraged on the domestic art 
scene, as well as outside it, without exclud-
ing the European cultural sphere. It is neces-
sary to emphasize the editorial emendation 
and editing that made the monograph consis-
tent and homogeneous in terms of the con-
ceptual-language style and instructive char-
acter. A conspicuous corollary of the men-
tioned is that, apart from the content quality, 
the publication has apparent methodical 
merits and a structural-thematic coherence. 
Finally, the systematization of the known and 
the provision of new knowledge have en-
abled the book to reactualize and reaffirm 
certain views, and elaborate some problem-
atic subjects more accurately. Because it 
clarifies, illuminates, and evaluates the com-
posite field of architecture and visual arts in 
the aforementioned Kingdoms in such a stim-
ulating manner, the monograph can by all 
means be observed as a foray into the pri-
mary literature on this multi-disciplinary field 
of interest.
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The topic of this doctoral research are urban 
streets as cultural heritage. Literature review 
reveals that streets are protected as part of 
larger urban areas and zones, but rarely as 
individual (urban linear) street entities. Nev-
ertheless, examples such as the UNESCO 
protected Andrassy avenue in Budapest and 
Eggenberger allée in Graz are the main start-
ing points for the hypothesis that streets are 
a linear component of heritage that is miss-
ing in conservation and planning.
The thesis contains three parts forming a 
theoretical, empirical and planning frame-
work for confirming the hypothesis that 
streets are linear heritage. In the theoretical 
part, the dissertation defines a concept of 
‘historical gateway-pathways’ as a specific 
type of street. In the second part of the the-
sis, the concept is explored further as ordi-
nary urban heritage of (arterial) routes 
through comparative case studies, using the 
Heritage Urbanism (HERU) approach1 with 
the Urbanscape Emanation research concept 
in combination with Space Syntax methodol-
ogy.2 The third part combines theoretical and 
empirical results into a planning framework 
for upgrading the existing classification mod-
el proposed by the ARTISTS project3 with the 
link and place status. The proposal for up-
grade adds the ‘heritage’ status or historical 
context to link-place status duality which en-
ables insight into complex spatial changes of 
streets when observed as a route.
The spatial and cultural context for the em-
pirical study are cities located in the region 
consisting of Austro-Hungarian historical 
provinces. Cities are grouped according to 
size, growth scale, location on terrain, urban 
core and matrix of historical gateway-path-
ways. This indicates that every city is a unique 
case study that shares specific similarities 
and differences in correlation to urban growth 
processes, which is a set-up for investigating 
historical arterial routes on five case studies 
(Budapest, Ljubljana, Prague, Vienna and Za-
greb). The categorisation of historical gate-
way-pathways for these five cities was estab-
lished using an open source database with 
historical georeferenced maps4 of three Aus-
tro-Hungarian military surveys. Analytical cri-
teria for the categorisation were initial gate-
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way-pathway types and their route transfor-
mation models for each city. The five chosen 
case studies and their 38 observed historical 
arterial routes were also analysed through 
space syntax methodology. Every city was 
simplified to an axial and/or segment map, 
which together with qualitative historical ur-
ban analyses gives a syntactic urban model 
representing the spatial configuration of open 
public spaces. Routes are compared within 
each model through quantitative measure-
ments of integration (probability that the 
place will be a destination in the overall sys-
tem) and choice (probability that the place 
will be a route/passage in the overall system). 
These numerical analyses of cities and routes 
have provided a comparative framework and 
introduced the possible quantitative defini-
tion for ‘linear density’ measure which could 
be used for detecting specific types of histori-
cal arterial transformations.
Overall, the research hypothesis is confirmed 
by the described route analysis on multiple 
examples as an element of continuity that 
can be followed on historical maps and iden-
tified in the contemporary urban fabric as 
systems of open public spaces. The demon-
strated study achieved a redefinition of the 
street as linear heritage through route sig-
nificance in three ways.
1) Definition and proposal for a new street 
type of ‘historical gateway-pathways’ - These 
specific routes are established based on the 
importance of their initial (gateway) connec-
tion between the periphery and historical ur-
ban core. Their development is a testament to 
heritage urban depth through urban and ar-
chitectural parts with changing functions, ur-
ban conditions and settings, which makes 
their planning distinct and complex.
2) Arterial routes are successfully identified 
and categorised in comparative case studies 
through historical maps and syntactic mod-
els - Identification is based on a sample of 38 
routes from five cities. The results defined 
initial categories, their degree of transforma-
tion, and three main groups, depending on 
the overall route assessment.
3) Results are used and tested for the en-
hancement of the planning framework in the 

streetscape redesign process by taking into 
consideration a peri-urban location and route 
assessment type.
Through these types and analyses of central-
ity as an arterial urban process, the street is 
recognised as an urban link that can be an ac-
tive planning and research tool in rethinking 
the city, as well as vice versa, encouraging a 
comparative and multi-scalar approach in 
(re)designing and analysing streets.
Research contribution is multiple. The theo-
retical contribution is a new view on cities 
from arterial route development with an es-
tablished link between streets and heritage 
that should be evaluated and recognised in 
new planning scenarios. This contribution 
complements a current planning (OECD-EC) 
definition of the city with better understand-
ing of the main defining factors and units in 
the historical context. The combined compar-
ative tools and methods of this research are a 
methodological contribution for future stud-
ies and planning of streets as a system in 
connecting the heritage. The conclusion is 
that these tools are easily and widely avail-
able for all since the research tested the pos-
sibilities and limitations of open knowledge 
and online databases with inputs that can be 
used in GIS. The planning contribution with 
the classification upgrade confirms the re-
claiming of streets by pedestrians, stemming 
from theory and previous studies with place-
making agendas.

1 This research was a part of the research project “He-
ritage Urbanism” (HERU HRZZ 2032) led by Prof. Mladen 
Obad Šćitaroci, Ph.D. from 2014 until 2018 at the Univer-
sity of Zagreb financed by Croatian Science Foundation 
and it was also part of the “Urbanscape Emanation” rese-
arch led by Prof. Bojana Bojanić Obad Šćitaroci, Ph.D. fi-
nanced by University of Zagreb. Both research concepts 
are elaborated in the paper on Heritage Urbanism inSu-
stainability 2019, 11(9), 2669; https://doi.org/10.3390/
su11092669.
2 This research includes results from guest research 
performed in 2016 at University College of London (UCL) at 
the Space Syntax Laboratory supervised by Sam Griffiths, 
PhD and Garyfalia Palaiologou, Ph.D.
3 ARTISTS - Arterial streets towards sustainability was 
a research project coordinated by Lund University, Swe-
den from 2001-2002; https://cordis.europa.eu/project/id 
/EVK4-CT-2001-00059
4 Available from mapire.eu database
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In order to enhance objective interpretation 
of the architectural value of 257 selected Is-
lamic architectural monuments, 268 approxi-
mate graphic analyses have been conducted 
via iteration of hypothetical geometric se-
quences in AutoCAD 2D software on digitized 
architectural drawings and 28 detailed analy-
ses of architectural drawings as reconstruct-
ed according to measurements from the rel-
evant literature. The analyses are contingent 
upon geometric harmonization derived from 
only a single starting length in all drawings at 
the same scale. This allowed for derivation of 
algebraic expressions with only one variable 
for all drawings at the same scale. Alternative 
geometric analyses have been conducted for 
specific monuments with proportions exam-
ined in the literature.
The only published scholarly book exclusively 
dedicated to geometric harmonization in Is-
lamic architecture is Bulatov (1988), which fo-
cuses on geometric harmonization in Central 
Asian architecture based on the products of a 
square, equilateral triangle, half-square and 
the golden section. Geometric harmo nization 
based on the a√n geometric sequence has 
been demonstrated in the Great Mosque of 
Córdoba by Fernández-Puertas (2000, 2008). 
The fundamental use of equilateral triangles 
in geometric harmonization has been demon-
strated on monuments in the Maghreb by Ew-
ert (1986). Many authors suggested harmoni-
zation based on a square diagonal by drawing, 
but with no elaborate demonstration. Geomet-
ric harmonization based on the golden section 
has been demonstrated on single monuments 
in several articles. The geometric complexity 
of muqarnas vaults has sparked considerable 
interest, resulting in the reconstruction of 3D 
variant models based on historical 2D draw-
ings, but with no demonstration of the geo-
metric harmonization.
Approximate analyses prove the golden sec-
tion as the starting point and main tool of har-
monization in Islamic architecture, based on 
an innovative breakdown of the square layout 
of the original Messenger’s Mosque in Me-
dina, and done by dividing the half-side of  
the gross layout square in the golden section, 
thus forming the mosque courtyard by two 
golden rectangles. The golden rectangle ap-

Senad Nanić

Geometric Harmonization  
in Islamic Architecture

Geometrijska harmonizacija  
u islamskoj arhitekturi

Doctoral dissertation [Summary]

pears as the first product of a starting length in 
numerous variations and compositions. The 
demonstrated harmonization of the golden 
section terms with the proximate terms of one 
or more other geometric sequences proved a 
praxis of combinations of the golden section 
with multiple symmetries as a harmoniza-
tional objective. Analyses demonstrate the 
frequent application of the sequence a√2/Φn, 
supplementing the golden section as a source 
of harmonious intermediates.
The geometric harmonization of muqarnas 
vaults is executed only by the golden section 
terms coupled in most cases with a right an-
gle division in a certain number of the same 
angles, wherein application of other symme-
tries manifests not before the second har-
monization layer (i.e., details). Since precise 
measurements of the earliest extant monu-
ments are unavailable, the hypotheses that 
sections of the rotational hyperboloid with 
rectilinear excerpts are the original and ideal 
case of kārbandī vault structure, as opposed 
to the traditional construction of kārbandī 
vaults on the curved pointed arch grid, re-
mains speculative.
When defining 19 equal spans between trans-
verse columns, the harmonization of the orig-
inal Messenger’s Mosque applies the thus far 
unrecognized quality of the golden section, 
namely, the diagonal of the golden rectangle 
is equal in length to 19 tenths of the starting 
side, deviating a mere 1‰ and providing the 
geometric construction of the number 19, the 
declared guarantor of the Qur’an’s divine ori-
gin, and proving its arithmetic key, as a prod-
uct of the golden section. The Great Mosque 
of Wasit, as the earliest extant, also applies 
transversal division in 19 equal spans. We 
have demonstrated the number 19 as a com-
ponent of instruction by integers for the con-
struction of the Ka‘ba’s original golden rect-
angular layout by Arabic steps coupled with 
the coincidence of the angle defined by the 
northward diagonal of the original Ka‘ba (19 
Arabic steps) and the south-eastern wall (10 
Arabic steps) with an azimuth determined by 
the first shadow cast by the sun on the sum-
mer solstice in Mecca.
All detailed analyses prove the respective geo-
metric harmonisations of approximate analy-

ses. There are six detailed analyses with only 
negligible (<1%) and minor (<5%) deviations. 
In total, there are 97 (41.4%) negligible, 107 
(45.7%) minor, 24 (10.3%) significant and 6 
(2.6%) major deviations. In principle, negligi-
ble deviations appear in the primary elements 
of composition, while an increase in deviation 
values appears parallel to the development of 
greater detail in the composition.
The conviction that design in Islamic architec-
ture is preferably based on proportions of the 
square diagonal has proven baseless. 75 ap-
proximate and 9 respective detailed analyses 
have demonstrated the application of prod-
ucts of the square diagonal, but with no pos-
sibility of defining all necessary architectural 
elements without the application of the gold-
en section, except in four late cases. Bulatov’s 
(1988) demonstration of geometric harmoni-
zation in Central Asian architecture based on 
the products of a square, equilateral triangle 
and half-square and the golden section can 
thus be generalized for the entirety of Islamic 
architecture, but only partially, because the 
golden section is the starting point and main 
instrument of geometric harmonization in vir-
tually all examined monuments since the be-
ginning of Islamic architecture.
The dissertation proves that the geometry of 
the golden section harmonized with other 
geometric sequences based on products of 
square division forms an efficient designer’s 
tool for achieving unified expression in all 
layers of a design throughout the history of 
Islamic architecture and it is deductive to the 
algorithmic form of algebraic expressions 
with only one variable per analysis, which is 
the starting length of the respective geomet-
ric harmonization.
Further research is proposed within the scope 
of detailed surveys of extant monuments, no-
tably kārbandī vaults and the foundations of 
the Ka‘ba. The geometric harmonizations ap-
plied in ancient architectural traditions en-
countered by the advance of Islam and in the 
European traditions contemporary to classical 
Islam and later, and also in modern and recent 
Islamic architectural practice, should also be 
researched.

Senad Nanić (1966, Zagreb) has a BA in architecture, MA in philosophy of science and Ph.D. 
in architecture and urban planning. He designed over 100 projects, wrote approx.  
80 papers and published three books. He taught Islamic art, culture and civilization  
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Supervisors: Prof. Zlatko Karač, Ph.D. and Assist.Prof. Marija Šimić Horvath, Ph.D.
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