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Editorial
Aliye Ahu AKGÜN • Editor

Do you believe in coincidences? I 
don’t. This year, unconsciously each 
cover’s colour became a tone of green. 
We didn’t make it on purpose but actu-
ally our subconscious made the choice. 
Green means environment, nature and 
peace. It is the colour of what we need 
most in these days. 

Environment always plays a crucial 
role. Not only in individuals’ life cycle 
but also for successful planning, im-
plementation and design. Korkaz and 
Madani, in their article, “Informal set-
tlements’ urban recognition process: A 
case study of the Essadikia Quarter in 
Laghouat, Algeria”, provides different 
urban transformation strategies im-
plied by actors in informal settlements 
of Algeria. They conclude that the suc-
cess of urban transformation relies not 
only on strategies but also, and more, 
on geographical location and natural 
characteristics of the place. 

Zain and his colleagues in their pa-
per entitled “Traditional concepts of 
Dayaks in the Longhouse of Nek Bin-
dang Village of West Kalimantan” ex-
amine the importance that traditional 
architecture gave to environmental 
risks, based on Longhouse construc-
tion in Nek Bindang Village of West 
Kalimantan. Their evaluation proves 
that the traditional architectural 
concepts have given priority to the 
balance and harmony with the envi-
ronment, hand in hand with the local 
capabilities.

The neglectful behaviour of humans 
towards the environment appeared 
first as urbanisation. The negative im-
pact of urbanisation is realized today 
and there is a call for challenging ur-
banisation. Each individual depending 
on their experience provides solutions. 
Oluwatayo et al., in their paper entitled, 
“Walking experience in mixed use de-
velopments in Lagos, Nigeria”, provide 
one architectural solution to urbaniza-
tion – mixed-use development. De-
pending on the pedestrian’s experience, 
if mixed-use development is designed 
without blocking the shortest path and 
with non-slip surfaces and lighting fea-
tures, it increases the satisfaction of pe-
destrians. Therefore, urbanisation can 
be a better experience for its citizens.

The beginning of technological ad-
vancement was the winner of the fight 
with environmental issues. Yet, the fol-
lowing years have shown that as it was 
in traditions, the humans and the en-
vironment need to be in harmony, not 
in war. But the perception of youth has 
already formed as if it is a fight and the 
severe consequences call for better en-
vironmental attitudes. It is important to 
think on when and how we can break 
and change environmental attitudes of 
the youth. Professional education and 
universities are the main tools to touch 
youth to increase their awareness to-
wards environment. In the article, “De-
termination of the difference between 
environmental attitudes of 1st and 4th 
year students of landscape architecture”, 
Tarakçı Eren and Düzenli, show that the 
education plays a significant role to im-
prove environmental attitudes of youth. 

Everybody has the right to experi-
ence environment. But the experience is 
often limited. Özgür and Eşbah Tunçay, 
in their article “The using of urban park 
as perceived by visually impaired”, dis-
cuss how sensory design in urban space 
can increase individual experience of vi-
sually impaired and others. They stress 
a better understanding of the different 
types of sensory perception in order to 
design urban spaces for all.  

Fallah and Hojat, in their article en-
titled “Mental images and congruence 
strategies: An investigation of congru-
ence between residents and private 
open spaces in three dominant housing 
patterns of Yazd” investigate how con-
gruence is established between residents 
and open spaces in tree dominant hous-
ing patterns of Yazd, a traditional city 
in Iran. According to their results, the 
similarity between the ideal and desired 
open space and actual one identifies the 
behavioural adaptation of residents. 

Kozikoğlu and her colleagues, in their 
article entitled “Mapping relations as a 
design strategy, physical attraction forc-
es correlation for design thinking”, offer 
how scientific data can be transferred 
into the design process and convert the 
subjective process of design to a more 
objective process. They conclude that 
the use of dynamic tools and thinking 
provide and evidence-based environ-
ment for the design processes of land-
scape architects and urban designers. 



II

Ristanto and his colleagues, in their 
article “User behaviour and circulation 
in an Indonesian student communal 
housing facility: Combining space syn-
tax and Actor Network Theory”, analyse 
to better explain socio-spatial phenome-
na to help architects design a more stra-
tegic and efficient space arrangement.

Molaei and his colleagues, in their ar-
ticle, “Principles of flexibility in design 
process, with the approach to creativity 
in design”, introduce six general princi-
ples of flexibility. According to Molaei 
et al., these principles can be turned 
into a wide variety of flexible design 
processes. Therefore, the design and its 
process can be adaptable to unpredict-
able conditions and time changes. 

Each day, environment reminds its 
importance to us and adaptation be-
comes crucial. Dabanlı et al., in their 
article entitled, “In Situ dynamic sys-
tem identification of historic masonry 
monuments based on non-destructive 
testing”, offer a system to understand 
how to protect cultural heritage towards 
environmental challenges especially 
natural disaster risks. Each monument 
depending on its period asks for a spe-
cial treatment and protection method. 
According to their evaluation, for Nur-u 
Osmaniye mosque, the FE model to up-
date it structure is the relevant one.

Future of cities asks for green con-
struction. Tuz and Sertyeşilışık in their 
article “Integration of the management 
theories for enhancing green marketing 
implementation in the construction in-
dustry”, focus on the response of green 
marketing to environmental concerns. 
They investigate management theories 
to enhance green marketing implemen-
tations. They provide a guideline for the 
conceptual changes to adopt green mar-
keting in the construction industry. 

Not only the construction industry 
but architectural design firms also must 
fulfil the adaptation requirements in or-
der to increase their competitive advan-
tage. Ibem and his colleagues, in their 
article “Critical success factors (CSFs) 
for e-Business technologies adoption in 
architectural practice in Nigeria”, pro-
vide a successful path for architectural 
firms to adopt e-business technolo-
gies. By adopting successful e-business 
technologies in improving professional 
service delivery efficiency, architectural 

firms will gain competitive advantage. 
On its own, neither adaptation nor giv-

ing the environment its deserved value is 
not enough as we are living in communi-
ties. The history and literary texts have a 
great power to explain this to us clearly. 

Aydın and her colleagues, in “Read-
ing 19th century architectural and inte-
rior space reflections of modernization 
through the literary space: Émile Zola’s 
Nana”, offer insights into 19th century’s 
architecture and interior space from 
Emile Zola’s novel Nana, depicting the 
social problems of the times. They con-
clude that class discrimination and gen-
der issues have a conflicting reflection 
on the architectural and interior space. 

Çil and Şenel Fidangenç, in their 
article, “Outside the house but not in 
the city: Promenades in Istanbul as ne-
gotiated public spaces for women in 
19th-century Ottoman novels”, offer 
insights into women at the beginning of 
modernization in Istanbul of Ottoman 
Empire. They evaluate that especially 
the promenades are the places reflect-
ing safety but also tools to keep Muslim 
women away from the westernized and 
cosmopolitan side of Istanbul. 

Today, this closeness is changing and 
especially the youth prefer more openness 
not only outside but also inside. Ammar, 
in the article entitled “Housing arrange-
ment transformation and the cultural 
revolution” shows that traditions and cul-
tural change provides a transformation in 
housing arrangements. Ammar evaluates 
that the youth of Gaza has a tendency 
towards openness especially by isolating 
guest’s spaces by moveable barriers.  

But privacy still keep its importance 
The main objective for architects is to 
improve building quality for occupants. 
Şan Özbilen and Bayazıt in their article 
entitled “Decision-making method for 
choosing best alternatives for internal 
walls based on cost and sound insula-
tion performance”, aims to find the op-
timum internal wall that complies with 
the Acoustic Regulation of Turkey and 
maximizes the airborne sound insulation 
performance while minimizing other pa-
rameters (cost, weight, thickness). By the 
help of TOPSIS Method, they demon-
strate that the combined method is a 
convenient method for decision making.

Enjoy our November 2021 issue!
Happy New Year!!! 



Informal settlements’ urban 
recognition process: A case 
study of the Essadikia Quarter in 
Laghouat, Algeria

Abstract
The main topic of this article is about the dealing with the informal settlements 

in the city.This paper aims to identify urban transformations in Essadikia, an in-
formal settlement known for its high density, in the city of Laghouat in the south 
of Algeria.

Its history explains the paradoxes of the algerian city,and more precisely, in Sa-
haran cities where quarters grew rapidly after the Algerian independence in 1962. 

This study examines the urban recognition process through the strategies of 
different actors. Our study based on fieldwork, questionnaires and interviews 
with local residents and public actors involved in the regularization process.

From the state to the residents of Essadikia, the transfer of land ownership is 
ensured, by the municipality. This local authority is the main actor in this regular-
ization project of retrocession. 

Despite the different strategies adopted by actors, The results obtained show 
that the urban recognition process of this quarter is partially successful due to the 
multiple challenges of the urban integration especially geographical position and 
the presence of the mountain.

Keywords
Essadikia Quarter, Informal settlements, Laghouat city, Regularization process, 
Urban recognition.
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1. Introduction
The number of cities and metropol-

itan areas has increased recently. The 
world is becoming increasingly urban, 
and the urbanization phenomenon 
and urban transformation are usual-
ly accompanied by significant growth 
due to the corresponding massive rural 
exodus.

The urban transformation is an im-
portant concept to clarify; the different 
urban issues are taken for granted un-
der this general term. The urban trans-
formation concept changes in each pe-
riod (Gülersoy, 2011) and within the 
different political, social, economic 
and cultural context.

Depending on planning theory 
strategies, urban transformation could 
be reconsidered with three major cat-
egories: 
• Heritage conservation-based urban 

transformation, which concerns 
the most valuable urban areas and 
historic places preservation. 

• Regeneration-based urban trans-
formation: in the areas with eco-
nomical potentials, intervention in 
the abandoned industrial spaces.

• (Re) Development based urban 
transformation: which focuses on 
urban upgrading and social and 
economic restructuring on squat-
ter settlements and deteriorated 
spaces.

• The urban management has be-
come an enormous challenge, es-
pecially concerning informal set-
tlements around the world. Due to 
rising populations, mainly in urban 
areas, the number of people living 
in unplanned neighbourhoods is 
growing (Syagga, 2011).

Informal settlement is the clearest 
manifestation of the uncontrolled ur-
ban process of a city’s urban develop-
ment. Its emergence is due to multiple 
causes: urban migration, concentra-
tion of services and resources within a 
few large cities, and inadequate hous-
ing policies (UN Habitat, 2015). These 
housing policies have failed to address 
major issues including the lack of 
housing, poverty, or even mobility due 
to conflicts or various disasters, such 
as climate change, which are forcing 
many people to endure poor housing 
and difficult living conditions. 

Algeria is not immune to this urban 
phenomenon. Informal settlements are 
increasingly common and part of the 
city landscape. The country is facing a 
critical housing shortage, and the dis-
figurement of Algerian urban spaces is 
easily noticeable.

2. Research methodology 
The first part of our research pres-

ents the topic and several definitions of 
informal settlements with special high-
light for the Arab urban context and the 
overall upgrading project strategies ad-
opted in each context.

The second part then it focuses on 
the Algerian context taking the case of 
the city of Laghouat city as an example 
in order to study the effectiveness of the 
whole process and its details, particular-
ly the role of all the actors in this outline 
recognition strategy. A mixed research 
approach used, Primary data were col-
lected through several qualitative and 
quantitative techniques, observations 
and interviews with decision-makers, 
local authorities and inhabitants. Survey 
was conducted to clarify the most im-
portant information and resident opin-
ions about this quarter.

Figure 1. Survey's and interviews map.
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In order to obtain a better under-
standing of the different characters 
of this quarter we organised a meet-
ing with several actors. The interviews 
were scheduled with chronological pro-
gramme (Figure 1). 

Started with Inhabitants,  where 
individual interview is extremely im-
portant to understand the spatial evo-
lution of quarter and different historic 
and important moments, 2, the second 
important interview scheduled with 
municipality services, communal pop-
ular assembly ,that’s allowed us to get 
more information from these official 
authority about the land tenure regu-
larization project, legal documents; its 
circumstances, and the process obsta-
cles,  3, the other meeting organised  in 
the local urban agency desk where the 
meeting with architects ,urban planner 
director set to have information about 
the different programmes and project in 
the quarter.

In other hand, the survey’s objective 
is to discover the spatial and socio-eco-
nomic characters and to asses this proj-
ect of urban recognition and land tenure 
and upgrading, a questionnaire distrib-
uted for more than 150 householders. In 
the period between November 2019 and 
March 2020, the questionnaire designed 
to draw out information, it contains 
more than 50 questions in four major 
parts; the first one about the household-
er (age, work, educational level, wife 
and family).While the second part is 
about the house (area, date of construc-
tion, age, occupation mode, property 
and land tenure information). Where-
as the third part focused on house and 
neighbourhood environment (sanita-
tion,sewage,public spaces, and natural 
environment about mountain... etc.) 
. The last Part is about the neighbour-
hood relation with city (mobility, basis 
facilities, transportation links, urban 
and city belonging).

The lack of cartographic records is 
a major problem encountered in this 
study. Therefore, authors elaborated by 
their own the plans presented and final-
ised by a field survey.

3. The theoretical  framework
One of the problems, of urbanizing 

countries, that can be mentioned is that 
of informal settlements (Hasgül, 2016), 

which have grown considerably over 
the last decade (Sanslaus, 2017). A var-
ious labels has been created to describe 
these neighbourhoods, as reported by 
Chaline Claude, including unregulated 
settlements or illegal settlements (Ha-
fiane, 1989), spontaneous urbanization 
(Elkadi, 1987), or precarious neigh-
bourhoods. Irregular settlements have 
also been used, which are defined as an 
area or settlement where spatial expan-
sion and occupation are not legal (Du-
rand-Lasserve & Clerc, 1996). 

Squatter is another term usually 
used to indicate the non-legal or infor-
mal occupation of buildings or land, 
and all these definitions refer to the 
lack of land ownership (Marutlulle, 
2017). For this type of settlements, ille-
gal could be different than the informal 
because the first, could be with land 
ownership but without authorization 
for construction, whereas the Informal 
is lacking to both land ownership and 
authorization.

The irregularity of these informal 
settlements takes many forms, such as 
land irregularity, which is the lack of 
recognition of land. This means that 
the residence rights of the occupants 
are not recognized. In addition, urban 
irregularity is linked to non-compli-
ance with the rules governing the de-
velopment of plots, either because the 
areas concerned do not yet have devel-
opment plans or because the construc-
tions carried out do not take account 
of the development plans for the areas 
concerned. Finally, administrative ir-
regularity is linked to the attitude of 
the public authorities towards precar-
ious neighbourhoods, as most of these 
districts are ignored and are not offi-
cially recognized.

In 1975, the UN Habitat Secretariat 
and representatives of 132 nations ap-
proved many recommendations for na-
tional actions on habitat (Petropoulou, 
2007), including public control of land 
use, support from the construction sec-
tor for both formal and informal ones, 
universal access to sanitation, and the 
creation of new public facilities.

According to the UN (Habitat from 
1992 to 2012), the population of infor-
mal settlements in cities of the Global 
South has increased by approximately 
200 million (from 650 million to over 
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860 million). The proliferation of ur-
ban spontaneity, especially habitat, 
marks the urban landscape of the de-
veloping cities.

3.1. Informal settlements in the Arab 
urban spaces

According to the UN Habitat report, 
by 2050. Over 70 % of the Arab pop-
ulation will be urban, the rapid urban 
growth witnessed by most developing 
countries. Mainly the Arab countries 
during the second half of the twentieth 
century, led to economic, social, demo-
graphic, and security problems, among 
others, and one the consequences of 
that rapid urban growth induce the 
emergence of informal settlements 
around the cities. 

Urban growth has resulted in the 
proliferation of informal settlements, 
and their presence has not been limited 
only to Arab countries with econom-
ic problems, but has also occurred in 
some Arab countries with high or me-
dium economies.

The phenomenon of informal set-
tlements has emerged in response to 
multiple factors, including econom-
ic, political, demographic and natural 
conditions, which have led many rural 
residents and others to migrate to cities 
and capitals to reside on the periphery 
without being bound either by land 
ownership laws or by urban planning 
systems and regulations.

The location of informal settle-
ments in the region has  two different 
types; the first one about sub-standard 
structures in central informal settle-
ments, in insecure and unsafe loca-
tions or in per-urban areas without 
access to basic services (UN Habitat). 
The second one about unplanned ur-
ban expansion through the subdivi-
sion of agricultural land.

This following information are 
about the informal settlements in 
some Arab countries largely inspired 
from the several UN Habitat reports, 
the selected countries are Egypt,Syr-
ia,Saudi Arabia,Tunisia and Moroc-
co, this choice does not mean that the 
non-cited Arab countries are immune 
of this urban phenomenon. 

For the Egyptian case; with a popu-
lation of over 100 million.It is the most 
populated country in the Arab region. 

Informal settlements are called Ash-
wa’iyyat, which literally means spon-
taneous settlements; The demographic 
expansion cited is inherently spatial 
and urban. The increase in informal 
areas has been widely referred to as an 
indicator of the process of urbanization 
of cities all over the country. Indeed, at 
least 40 % of the urban population lives 
in informal areas (Hegazy, 2016).

The State established the Informal 
Neighbourhood Development Fund 
(ISDF) after the tragic event of 2008 in 
Manshiyet Nasser, where several citi-
zens died as a result of a landslide. The 
fund has adopted various projects to 
identify informal settlements and de-
velop policies for intervention, taking 
care of residents and relocating them 
to housing projects in other places. The 
Fund’s policies are based on achieving 
social justice and ensuring the right of 
citizens to guarantee safe housing.

Informal settlements in Egypt are 
classified into four zones according to 
the geographical specificity of the loca-
tions. The ISDF adopted an approach 
based on controlling and limiting the 
expansion of these neighbourhoods in 
spontaneous areas and in spontaneous 
areas at risk and reported having im-
proved 188 zones in total.

In Syria, the migration to the ur-
ban zones started in the second half of 
the 20th century .It created a demand 
for housing and real estate in the cit-
ies. Most of the formal systems cannot 
handle the demands for housing, in 
2004; informal settlements comprised 
about 40 % of Damascus’ population, 
or about 1.3 million of the capital’s 3 
million inhabitants (Clerc, 2013)

According to the UN Habitat, over 
70 % of informal settlements were lo-
cated on private lands, while less than 
30 % involved and squatter on pub-
lic property and Awqaf lands. These 
informal settlements characterize a 
large part of the neighbourhoods on 
the outskirts of Syrian cities; and have 
taken a large part of the urban popu-
lation growth, (Wazzan, 2012). These 
areas are an essential element of the 
urban and per-urban space of the city 
of Damascus (Kafa, 2013).They are 
structured around its roads, and are 
positioned in relation to its production 
units occupy the agricultural space. 
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Additionally, In this Syrian case ,we 
can distinguish two types of a dual 
land occupation : some settlements 
had developed on lands squatted by 
the initial occupants like the case  of 
Mount Qassioun in Damascus, the 
other settlements were built on pri-
vately owned land which, though le-
gally held by its occupants but build-
ing was not permitted. This second 
one found in the Ghouta (Clrec, 2014). 
Before 2011 two scenarios were possi-
ble; the first is the upgrading with reg-
ularization and the second one is the 
urban renewal which consists in the 
demolition and legal reconstruction 
strategy.

In Saudi Arabia, the kingdom faced 
continuous population growth, which 
also increases the housing demand in 
the country significantly, the appear-
ance and growth of the unplanned 
settlements is easily noticed in the 
two holy cities of Makkah Al-Mukar-
rama;Al-Medina Al-Munawarra; and 
for Jeddah and Taif. These  cities have 
the largest concentrations of informal 
settlements in the country, for exam-
ple in Makkah there are 66 informal 
settlements populated with almost 
590.000 inhabitant, and Jeddah city  
has 64 informal settlements popu-
lated with over one 1 million people. 
Several strategies developed by mu-
nicipalities and government urban 
development agencies to deal with the 
informal settlements such as clear-
ance, upgrading and possible conser-
vation. These types depend on urban, 
social and economic characteristics of 
the informal settlement zone.

For the Maghreb; in Tunisia; 3/4 
of the population live on 10% of the 
whole territory, due to the migration 
of farmers to urban centres while in-
formal districts are located near the 
centres of large cities. After the coun-
try gained independence in 1956, the 
city of Tunis was surrounded by in-
formal settlements, between 1994 and 
2014 brought a sharp increase in the 
urbanization rate of about 68%.  

In order to deal with this phenom-
enon; actions have been taken to im-
prove informal settlements, regulate 
land tenure and modernize local in-
frastructure. These actions have been 
carried out by several factors such as 

the Ministry of Infrastructure, the 
Ministry of Housing and Regional De-
velopment, the National Fund for the 
Improvement and Rehabilitation of 
Housing and the National Agency for 
Urban Renewal that has been involved 
in the improvement of more than 192 
neighbourhoods in the country.

For the Moroccan case, the infor-
mal settlements had many faces those 
constructed on agricultural land (Es-
sahel,2011), or located in the deterio-
rated  traditional centres like the his-
toric city of  due to a long period of 
overcrowding from migration and lack 
of maintenance. 

After Morocco’s independence, 
many strategies were developed to 
reduce the phenomenon of informal 
settlements, the most important pro-
gramme launched in 2004, called cities 
without slums “ villes sans bidonvilles 
(VSB)”; was based not only on the spe-
cific urban and territorial context but 
also on three main strategies: Restruc-
turing, Relocation and Resettlement 
(UN, 2016). It adopted a participatory 
strategy involving actors at the nation-
al, central and local levels and the pop-
ulation of informal settlements.

Upgrading or informal settlement 
improvement covers a package of basic 
services, such as clean water supply and 
adequate sewage disposal to improve 
communities’ well-being. However, a 
fundamental aspect of this process is to 
legalize and regularize land properties 
(El Menshawya et al, 2011). Informal 
settlement upgrading strategies and 
policies are not a completely new idea 
because many countries as mentioned 
about Turkey (Bayram, 2015, 2010), 
South Africa (Hull et al, 2019) and 
for Afghanistan (Amiri, 2018), Egypt 
(Safey Eldeen, 2014), have dealt with 
this phenomenon to stop informal 
urbanization since the 1950s (Khali-
fa, 2015). Studies approach informal 
settlements by either focusing on the 
household and settlement level or dis-
cussing municipalities’ policy and gov-
ernance strategies (Saharan, 2018). 

Upgrading actions are frequently 
conducted by community organiza-
tions with local government interven-
tion (Nazire et al, 2016). Governments 
in developing countries are imple-
menting land reform (Kyessi, 2010).
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Although most Arab countries are 
seeking, through a set of laws, legal tools 
and administrative devices, to reduce the 
phenomenon of illegal neighbourhoods, 
the Arab city is still unable to control 
this urban problem. The exacerbation of 
social problems and poverty, as well as 
unstable security, political and econom-
ic conditions, have resulted in the pres-
ence of these informal settlements.

3.2. The squatter and informal 
settlements in the Algerian urban 
context

The organization of Algerian cities 
is characterized by a both land use and 
spatial extension, on the one hand, local 
authorities through its tools of action 
in the formal urban fabric and on the 
other hand, “popular spontaneity” (Bel-
mallem-Chouguiat, 2011). With its own 
rules, generating informal settlements 
built on the fringes of formal and offi-
cial development. In Algerian cities, the 
massive migration of rural residents to 
urban centres, the rapid demographic 
growth, and the incapacity of public au-
thorities to propose decent housing have 
led to the emergence of informal urban 
settlements (Hafsi &Chabi, 2019).

The informal settlements are not only 
an urban phenomenon in Algerian big 
cities. Algiers as mentioned (Benalia, 
2015; Semmoud, 2014), Constantine, 
Oran, Annaba (Serrab, 2006), Setif (Di-
afat, 2019). It’s also present in the medi-
um and small Saharan cities  in Biskra 
City  (Selatnia & Farhi, 2017); Bousaada 
city (Araba & Mazouz, 2018); Bechar 
city (Hamidi, 2011) and around south-
ern industrial cities (Sofrani et al, 2018).

Historically, in the Algerian city, the 
emergence of informal districts dates 
back to the colonial period (Naceur, 
2013), the expansion was divided into 
a Franco-European section planned 
according to urban rules and adminis-
trative tools and another Algerian na-
tives section of informal districts. This 
presence of spatial divisions, which led 
to the emergence of segregated social 
differences, was the characteristic of the 
colonial city.

In order to trace the evolution of 
these informal settlements in Algerian 
cities after independence, it should be 
noted that during the socialist agrarian 
reform in the 1970s, many private land-

owners subdivided their agricultural 
land into small plots for sale as urban-
ized lots (Naceur & Belmessous, 2018). 

From 1985 onwards, the Algerian 
city suffered from an acute housing 
shortage. The deficit was about 1 million 
dwellings; in response, the authorities 
implemented development programs 
in the informal settlements of most cit-
ies, which improved such elements as 
sidewalks, sewers, sanitation and street 
lighting (Naceur,2018).  In the 1990s, 
the lack of security brought a new wave 
of migration to the city in seeking safety 
and better living conditions, which led 
the informal settlements around Algeri-
an cities to become increasingly present.

After the year 2000, a new housing 
policy was introduced, financial aid to 
help the middle classes find housing, 
financial aid for rural housing was in-
troduced, and several public agencies 
were set up, such as the Local Urban 
Management and Regulation Agencies 
and the Agency for the Improvement 
and Development of Housing (AADL), 
which oversees action to reduce precar-
ious housing.

Informal housing reflects the effec-
tiveness of the housing policy, in Alge-
rian cities,housing production strategy 
shows the failure of the authorities in 
managing informal urbanization,social 
and spatial issues indicate their lack of 
control of this phenomenon (Araba, 
2012). Indeed, the state has shown a low 
capacity to take charge of housing for 
poor families.  The forms of regulation 
produced for informal neighbourhoods 
are tolerated and the role of local au-
thorities has been limited to systematic 
regularisations.

In addition, one of the biggest chal-
lenges is this quarters is the land tenure 
regularisation which is important in the 
recognition process.

4. Geographical and historical 
context

As Saharan city with difficult liv-
ing environment (Benslimane & Biara, 
2019), Laghouat is considered a central 
gateway to southern Algeria; it is locat-
ed 400 km south of Algiers, with a typi-
cal Saharan Morphology. Laghouat, like 
most Saharan cities, experienced four 
historical urbanization periods (Belgui-
doum, 2002), presented as follows:
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4.1. The ksar, the traditional town
The heart of the settlement is indeed 

a group of traditional houses. It has a 
specific organization that maintains 
complex causal relationships (Kadri et 
al., 2019), and it is loaded with signs 
representing the marks of a singular 
socio-cultural context (Layachi, 2016). 
For defensive reasons, the ksar was 
built on rocky soils and high ground, 
as the Laghouat Ksar see Figure 1.

4.2. The colonial city
In a new extension or on existing 

fabrics. The French military complete-
ly changed the urban structure of the 
city by introducing the urban grid on 
the rubble of the ksar (Benarfa, 2018). 
As for the creation of neighbourhoods, 
whose geometry is necessarily regular 

and the pillars are rectangular, as can 
be seen in the European neighbour-
hood and El-Gharbia quarter in the 
same city of Laghouat.

4.3. Informal settlement 
neighbourhoods

These neighbourhoods are the prod-
uct of popular emanation (Déboulet, 
1994). They spontaneously appeared 
before independence; quarters were 
created because of the housing crisis 
or the massive sedentarisation of no-
mads in the Saharan city. These sponta-
neous settlements also develop in other 
forms, such as precarious construc-
tions and through the transformation 
of communal housing and construc-
tion without any authorization.

4.4. Regular urbanization zones
As a result of previous planning, 

these areas represent government-pro-
grammed operations in urban spaces 
as an example of the ZHUN (New Ur-
ban Habitat Area) Project with prop-
er construction equipment, planning, 
and authorization.

5. Laghouat city urban evolution and 
spatial fragmentation

Focusing on the general urban de-
velopment of the city of Laghouat, we 
can confirm that the city is character-
ized by a variety of urban composi-
tions. The city is divided by the moun-
tain, which serves as the backbone for 
districts which have enclosed oases on 
both sides.

The Southern Oases are mainly old 
residential areas, where some admin-
istrative and commercial activities are 
present, but where public transport is 
lacking (Othmani Marabout Boucha-
reb, 2019). The difficulty of mobility 
is related to the nature of traditional 
urbanization, such as the Shettit, Ksar 
Bezaime and Essadikia neighbour-
hoods.

The northern oases are the largest 
area of the city with various admin-
istrative, service and commercial ac-
tivities well distributed and supplied 
by the transport means, such as the 
Màmourah, l’M’qam and Wiàm dis-
tricts. In addition to the diversity of 
individual and mass housing, its pop-
ulation has increased due to the im-

Figure 2. Laghouat city before 1930.
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migration of some inhabitants of the 
southern oases.

This division of the city has resulted 
in the creation of two urban fragments, 
which has brought with it certain prob-
lems of social and urban discrimination 
in the city, especially the number of in-
habitants due to increased migration 
(Rezzoug, 2013).

6. About the Essadikia Quarter
As an unplanned area, Essadikia 

is one of the most populated quarters 
of Laghouat city. It is located at the 
south-western end of the city, at the 
foot of the Tizigarine kef mountain 
(Dogs’ Rock) and the river of Oued 
M’sàad on the south-eastern side, and 
the mountain that surrounds this dis-
trict increases its spatial exclusion 
from the Centre and the rest of the city. 

These two natural barriers such as 
the mountain and the river; have large-
ly guided the formation of informal 
settlements. This site is always consid-
ered as dangerous due to the landslip 
and a very large concentrated dune in 
the middle of this mountain.

6.1. Chronicle of spatial evolution of 
Essadikia

For Laghouat, as for other Saharan 
cities, the emergence of auto-con-
structed houses predates independence 
(Maachou et al, 2018); the neighbour-
hood’s first constructed houses is due 
to the displacement of 40 impover-
ished families living in the outskirt of 
the city of Laghouat; whose French 
administrators quickly drew up the 
first small areas in the district without 
building there.

The inhabitants of the quarter can be 
classified according to geographical ori-
gins from around the city and the date of 
settlement: the first are poor displaced 
families, followed by a few temporary 
residents living in the Schettit district, 
as well as settled nomads. 

After independence, a wave of sed-
entarization increased the population of 
the district, while the sedentary nomads 
increased the already high population 
density of the southern districts. Very 
rudimentary buildings were construct-
ed without basic hygiene standards or 
an urbanization plan (Pettit, 1976).

7. Urban recognition process strategy
Land is considered as the main sup-

port of formal or informal urban ex-
tension, informal settlements/ squatter 
occupy illegally these lands to be then a 
part of the city, by occupying large spac-
es of private or public property. 

The Algerian governments adopted 
one of two these solutions cancellation 
or recognition (Hafsi &Chabi, 2019). It 
depends usually on the tensions and the 
relationship between state and society 
(Semmoud, 2015).

The legal approach and land tenure 
regularization shows that many differ-
ent policies laws and texts  used to reg-
ulate land tenure, such as the law no.81 
of February 7th 1981 on transfer of 
state property where text explain new 
measures of land acquisition which is 
significant for the regularization of in-
formal settlements.

It’s important to clarify that the ten-
dency of local authorities intervention 
shows a tolerate attitude. Il combines 
both of land titling and the physical 

Figure 3. Chronicle of spatial urban evolution.
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upgrading. This policy aims to legalize 
informally occupied land through legal 
titling and administrative strategic tools 
(Okyere et al, 2016). The Algerian author-
ities advocate finding radical solutions to 
this phenomenon of spontaneous urban-
ization, but the rhetoric and practices lead 
to the recognition of the “fait accompli” 
through the regularization of illegal cit-
ies (Meskalji, 1994). Thus, recognition is 
understood as the overall strategy for the 
urban integration of these illegal neigh-
bourhoods into the city. 

In this context, Essadikia quarter was 
by squatting a public property; the mu-
nicipality faces a problem in managing 
these informal practices and operate the 
land tenure regularization. 

7.1. Stakeholder process and strategy
A long process involving several 

stakeholders, explained in the ( Figure 
3), has been set up to implement the 
recognition strategy led by the local au-
thorities and put an end to the problem 
of this popular but unregulated neigh-
bourhood. First, the neighbourhood 
needs to be recognized and defined. The 
inhabitants of this district also lobbied 
to improve their living conditions.

In response to the first demands of 
the inhabitants and their growing mo-
bilization; and ;according to the delib-
eration document of the Laghouat mu-
nicipality, dated 31 October 1969,the 
President, described the situation of this 
district of Essadikia (Ksar Ferroudj) as 
an entity without equipment, a drink-
ing water ,sanitation system, electricity, 
and its alleyways are also without equip-
ment, making the life of its inhabitants 
very difficult.

The municipality cannot publicly 
consider improvements until the prop-
er status of legal situation of housing 
on these public property lands is re-
solved. The relationship between the 
property status and any future land use 
should be set.

For this reason, a request has been 
made by Laghouat Municipality to the 
Regional Domain Directorate (own-
ership of the public property land) to 
transfer the land concerned to the in-
habitants with a price corresponding to 
the financial situation of the inhabitants.

In reply to the request by the local 
municipality, the transfer was autho-
rized by the Domain Directorate; for 
the benefit of the municipality of Lag-
houat; for land parcels where houses 
have already been built. This transfer 
was granted for the price of 150.200,00 
Da. (30000.00USD)

The transfer of land to the municipal-
ity of Laghouat allowed a second step 
of the land regularization process. The 
members of the local community ac-
cepted the returning the acquired plots 
of land to their occupants. 

7.2. The specifications of land tenure 
regularisation

The schedule of conditions for the 
transfer of ownership was already 
drawn up; and approved by the Prov-
ince/department of Oasis.

The administrative deed of sale was 
carried out as part of a plan to manage 
properly this procedure between the 
inhabitants and the municipality in or-
der to avoid conflicts, among the ele-
ments of this plan many specifications 
are set, we can mention as an example: 

Figure 4. Stakeholders strategy.
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The buyer must be familiar with the 
property being acquired. If the surface 
area of the sold plot does not correspond 
to that indicated in the deed of sale, the 
difference will not lead to the resolution 
of the sale but only to an increase or de-
crease in the amount of the sale price.

During one month, the parties will 
have the right to have the land measured 
at the exclusive expense of the purchaser. 
They must accept any passive, apparent, 
hidden, continuous or de facto servitude 
that may be affected by the sale of the 
land, except to defend themselves and to 
take advantage of any active servitude, 
at their own risk and peril, without re-
course to the municipality. we find the 
presentation of the spatial characters and 
the socio-economic by our survey.

The purchaser will not be able to 
change or modify, rent, or exchange 
the land or construction built for a 
period of 50 years except in cases of 
compelling circumstances and after the 
express agreement of the local authori-
ties’ administration.

7.3. The division of the quarter into 
zones

 Division of the district into zones: 
A commission comprising several de-
partments was appointed to survey, 
identify and draw up a general con-
struction plan for the occupied areas, 
roads and a division into four zones 
(Figure 6). 

The logic adopted for the zoning is 
the result of a topographical reading of 
the site, which is characterized by a sig-
nificant gradient of zones: 

Zone A:  this first zone concerns the 
overall façade of the district, which is 
generally flat and does not present any 
topographical disadvantages. In ad-
dition, this zone is located along the 
main road in the district and in the 
city, as it connects with the National 
Road 1

Zone B: This zone is the lower-mid-
dle zone with a large number of houses; 
it has a slight slope with more than 200 
houses. (Figure 6)

Zone C: It is the upper middle zone, 

Figure 5. Spatial and socio-economic character of zones.

Figure 6. Regularization zones.
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characterized by over 200 houses and a 
high slope, which makes several hous-
es difficult to access.

Zone D: This is the upper zone of the 
quarter, situated on the edge and along 
the slopes of the surrounding moun-
tain (Kef Tizigarine). A very steep slope 
presents a serious risk for landslip and 
the danger of a very large dune.

7.4. The land transfer price
 The committee proposed a zoning 

of the quarter; and also the transfer 
prices per zone.After the relevant ser-
vices (water, electricity, public works, 
etc.) have estimated the road work to 
be performed. Due to the state of the 
economy, as well as through the rec-
ommendations of the commission, 
prices were revised and each zone’s 
price differs from the others, depend-
ing on its specific characteristics and   
geographical constraints.

Except for zone D;The local author-
ity decided to demolish all houses af-
ter their occupants will be transferred 
because of their instability and the 
danger they present. 

This decision could not be realized 
for several reasons, particularly the 
rejection by the residents of this dan-
gerous zone.

Table 1 shows the figures obtained 
after the start of the retrocession reg-
ularization procedure and the sale of 
the Essadikia lots.

8. Urban development in the quarter
Prior to these procedures intend-

ed by the municipality, the neigh-
bourhood had only a mosque and a 
Koranic madrasah (school) built and 
financed entirely by the inhabitants 
of the neighbourhood, as well as a 
school. The district had a population 
of more than 8,500 in 1985 and lacked 
many facilities. 

The process of land retrocession 
took a few years due to the poverty of 
most of the quarter’s inhabitants and 
the length of administrative proce-
dures. The amount of the retrocession 
recovered by the communal receiver 
(person or entity financially respon-
sible) was allocated to the equipment 
and investment section of the com-

Table 1. Lots retrocession and prices.

Figure 7. Urban improvement in Essadikia Quarter.
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mune’s municipality budget in ac-
cordance with the provisions of the 
communal law code. In particular, it 
financed the construction of public fa-
cilities serving the Essadikia quarter.

Between 1983 and 2000, this neigh-
bourhood underwent a significant 
urban improvement. The district was 
chosen for the location of several an-
nexes and industrial units, which were 
direct sources of employment for the 
inhabitants. At the urban level, several 
basic and support facilities, includ-
ing schools (three primary schools, 
two elementary schools and a high 
school), health care (district polyclin-
ic), administrative (town hall, insur-
ance funds, women’s training centre, 
youth centres, etc.), and religious fa-
cilities, including two mosques, were 
built (Figure 7).

The improvement of the road infra-
structure affected the main street of 
the Essadikia quarter, which then con-
tained commercial premises managed 
by the inhabitants, as well as the urban 
transport network lines connecting it 
to other areas of Laghouat city.

9. Urban recognition process finding 
and evaluation 

The process shows the different 
strategies followed by both residents 
and local authorities to increase or 
stop this phenomenon, which can be 
identified in five important periods as 
shown in Figure 8.

9.1. Informal start: 1950-1965
Migration to Laghouat city and the 

lack of residential options led to the 
rise of rapid and unplanned expan-
sion. Inhabitants built houses by day or 
night without any consideration of ur-
ban planning or hygiene, thus creating 
urban irregularities.

9.2. Informal expansion: 1965-1980
This second period is characterized 

by the second major influx of new res-
idents, mostly nomads from the Lag-
houat region. They built hundreds of 
houses in a short period using simple 
materials. In response to this rapid 
growth, the first step taken by the local 
authorities was to control these houses 
and their inhabitants. As a result, nu-
merous ordinances were issued to align 

certain plots of land and ensure urban 
regularity; this period was completed 
by the partial provision of the electric-
ity services.

9.3. Land regularization: 1980-1995
The third period could be considered 

the most significant. After the urban 
regularizations, the demographic pres-
sure increased, and the local authori-
ties started the operational process of 
land regularization of almost the whole 
neighbourhood. After the presentation 
of economic and financial studies on 
the process, which took into account 
the topography of the neighbourhood 
and the financial situation of the resi-
dents, the officials finally promulgated 
their Land Rights Law.

9.4. Urban upgrading of the quarter: 
1995-2010

After land regularization, the local 
authorities started urban upgrading. 
streets and roads paved and aligned,al-
so several important facilities were 
built. In addition, many services were 
activated, such as public transport op-
tions and telephone lines.

Figure 8. Urban recognition process.
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9.5. Urban Integration Project: 2010 
to present

In this last period, the quarter is 
considered important for the whole 
city. As a result, numerous transport 
lines have been developed to connect 
it to other urban areas, and several 
meetings with local authorities orga-
nized, to gain new project facilities in-
cluding a swimming pool and a sports 
centre, have been pressing for greater 
social and urban integration.

10. Process findings and evaluation
In this case, the (Re) Development 

based urban transformation is clearly 
adopted in this quarter, and, In order 
to assess the process.

we identified through different ex-
periences, a strategy to get the evalu-
ation through selecting and adjusting 
a set of indicators in five groups, such 
as infrastructure improvements, urban 
connections, land tenure regulariza-
tion, community participation and en-
vironmental conditions.

The different interviews, observation 
in site and the questionnaire distribut-
ed led us to collect data information 
from residents, and analyse it by the 
evaluation profile (Figure 9). it pres-
ents for some indicators such as “basic 
facilities”, ”street alignments”, “land ti-
tling” and “inhabitants participations” 
results with middle performance. 

Some indicators In the other side, 
such as “public space strategies”, ”ur-
ban transportation links”, ”inclusive 
city belonging” and “geographic sit-
uation” are even under the average of 
performance, these indicators affecting  
the process evaluation performance.

Despite the different basic facilities 
constructed, land tenure regularisa-
tion; Obstacles detected such as the 
long procedure of registration, the 
geographical position of the mountain 
situation make the physical upgrading 
difficult, and make also belonging to 
the city a big challenge to the local au-
thorities and residents. 

For the first group of indicators, 
more redirection is needed to better 
performance, and for the second a 
deep reorientation must be operated 
for better results and successful com-
plete recognition process.

11. Conclusion
This article investigates one of the 

topics widely debated by researchers on 
the fate of informal settlements, urban 
legitimacy and the right to the city (Le-
febvre, 1968), by showing the experi-
ence of informal settlements. 

A reality that characterizes the cities 
of the Maghreb (Semmoud, 1995), it 
highlights an unplanned district of the 
city of Laghouat, as well as the process 
of urban recognition through the strat-
egies followed by the various actors in 
this city. 

Several difficulties that hindered the 
start of this process, such as the attempts 
to stop the escalation of informal settle-
ments on the mountain of Tizigarine;  
satisfy the demands for facilities ,and, 
drinking water supply absent for a long 
time in this informal quarter, import-
ant changes were finally implemented 
as part of the land tenure regularization 
and upgrading whole process.

Findings show that the gradual inte-
gration of this type of informal settlement 

Figure 9. Process evaluation profile.
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is not too problematic (Hassan Farouk, 
2012), and although difficult, it does not 
appear to be an impossible task. For de-
cision-makers, land tenure regulariza-
tion, the restructuring and upgrading 
of neighbourhoods (roads, networks, 
social and cultural facilities), and the 
participatory approach of the inhabi-
tants have created a way of thinking, so 
that the solution can be sufficient and 
partially successful.

This strategy adopted by stakeholders 
has thus made this quarter, after all, an 
almost integrated part of the formal city, 
which is now included in the city’s urban 
plans and official planning documents. 
The importance of this dense quarter is 
growing and is gaining an uneven repu-
tation, especially for its political culture. 
It presents itself as an example of collec-
tive resistance to prove a kind of urban 
legitimacy in the city through land se-
curity, spatial restructuring and overall 
urban integration.
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Traditional concepts of Dayaks 
in the longhouse of Nek Bindang 
Village of West Kalimantan

Abstract
The architecture of a longhouse was/is built to protect the occupants from the 

environmental threats. This paper examines the traditional concept of Dayak in 
the longhouse of Nek Bindang Village in West Kalimantan. A Longhouse was 
built to facilitating activities for interaction between them or with people outside 
the longhouse. As the answer to the needs of the natural environment, a long-
house was/is established by an appropriate structure with the composition that is 
appropriate to the physical and spiritual activities inside/outside the longhouse. 
This study conducted in a qualitative method with an observation of the research 
object. The construction of the longhouse was in line with the availability of ma-
terials, the locals’ capability on a method of the establishment at the time, the 
security factors, and the understanding of the structural system to supports the 
load. Indigenous thought and traditional concepts of thinking become the main 
factors in running customary law in the community of Dayak. The belief of nature 
as the basic norms to control the Dayak in Nek Bindang village to be sustained 
with the surrounding environment. The presence of a community leader as the 
key person in all aspects of activities formalizes in the design and composition 
of the longhouse. People of Dayak in Nek Bidang Village attached the design, the 
architecture, and the meaning of the longhouse as the thought of the community. 
The design and composition of longhouse expressed the traditional concept of the 
Dayak community on balance and harmony to nature.
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1. Introduction
Kalimantan is a place of settlement 

for Dayaks and other ethnic communi-
ties to live together in harmony. Amidst 
different ethnicities in Kalimantan, the 
Dayak societies have evolved their cul-
tures and traditions to use natural re-
sources. Kalimantan is famous for its 
numerous biodiversity inside the tropi-
cal forest (Rahu et al., 2013). The Dayak 
ethnic group is one of the major com-
munities which occupies and is spread-
ing throughout the island of Borneo 
(Victoria et al., 2017). The Dayak ethnic 
group is divided into sub-ethnic groups 
of small communities and lives in some 
scattered areas in the hinterland of Kali-
mantan (Budiman et al., 2019; Lontaan, 
1975). As a main community in Borneo, 
Dayaks have an indigenous house, a 
place to live together within the society 
(Beynon, 2013). The indigenous house 
is a microcosm of the society or culture 
and its shape is a representation of so-
cial beliefs and organisation (Bickle, 
2013: 73). Wuysang et al. (2017) noted 
that longhouses in West Kalimantan 
still exist and have spread out all over 
the province, but have decreased in 
number. Furthermore, Wuysang et al. 
(2017) emphasized that Dayak architec-
ture is fading away since it is no longer 
used by modern communities. Some of 
the Dayaks prefer to settle rather near to 
the road or industries as the timber and 
mine industries have developed in the 
hinterland of Kalimantan. They were 
convinced to hand over their heredi-
tary lands to be developed as palm oil 
plantations. New, nuclear families who 
previously lived with their closest rela-
tives in longhouses began to erect their 
own private homes. These houses were 
often built at some distance from each 
other along the lanes of small roads.  On 
the other condition, any surviving long-
houses were adjusted down and reorga-
nized to a new physical structure with 
a smaller layout of whole villages (Col-
lins & Herpanus, 2018). The traditional 
longhouse, in view of its architectural 
concept, materials, and function, shows 
the strong relationship between people, 
the environment, and the concept of 
sustainability. Traditional longhouses 
promote the use of materials with the 
awareness of environmentally friendly 
practices, as the construction was in line 

to a natural condition, and its concept 
lends itself to energy conservation (Vic-
toria et al., 2015).

One of the locations of traditional 
longhouses that is/was occupied by the 
Dayak Desa sub-ethnic is in Nek Bin-
dang Village of Sanggau Regency, West 
Kalimantan, and known as “Rumah 
Batang Panjang” (Beynon, 2013). An-
other name is also used to describe this 
longhouse, which is called as “Domo-
ng Sembilan Raja Sepuloh”. This name 
was chosen to express gratitude to the 
previous leader of the community (Do-
mong), who made many contributions 
to the community of the Dayak Desa 
sub-ethnic.

Longhouses were/are built to meet 
the physical and spiritual needs of the 
community of Dayaks (Wardani et al., 
2018: 265). The architecture of a long-
house was/is built to protect the occu-
pants from the environmental threats. 
The architecture was built by the com-
munities as a dignified local cultural 
concept in the natural environment 
(Bickle, 2013: 70). Longhouses were 
built for facilitating activities for inter-
action between them or with people 
outside the longhouse (Wardani et al., 
2018: 266; Jawan, 1996: 123). The con-
struction of longhouses contributed to 
the requirement of comfort for the in-
habitants by the use of local materials. 
The setting of the layout and space orga-
nization create harmonization with the 
local environment and climate condi-
tions (Mahayuddin et al., 2017). 

A longhouse was/is established by an 
appropriate structure with the compo-
sition that is appropriate to the phys-
ical and spiritual activities inside the 
longhouse—the obligation to serve the 
needs without disruption of the natural 
environment. Cultural sustainability is 
not only a discussion in a circumstance 
of the preservation or reinvigoration of 
the past, but also about in-depth explo-
ration of the engagement in a continu-
ing discussion of the dynamic nature of 
its locality (Beynon, 2013). This paper 
has examined the structural composi-
tion of the traditional longhouse in Nek 
Bindang Village in the Regency of Sang-
gau, West Kalimantan. This paper elab-
orates in-depth the relation of structure 
to the dignified local cultural concept 
and the natural environment.
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2. The architecture of the longhouse 
in Nek Bindang Village

The longhouse in Nek Bindang Vil-
lage has been occupied by the Dayak 
Desa ethnic group since the year 1900. 
In the past, the Dayak Desa communi-
ty occupied a longhouse in Sebandang 
Village (around 5 km from the existing 
longhouse). People in Nek Bindang Vil-
lage called the longhouse “Batang Pan-
jang”. While most recognizable for its 
length, the composition of a longhouse 
is most advantageously understood 
in a cross-sectional view. In terms of 
residency, the longhouse can be con-
sidered as a sequence of connected 
compartments (Bilik), each of which is 
owned and occupied by a single-family 
(Beynon, 2013). The longhouse in Nek 
Bindang Village is/was surrounded by 

102 single houses (Dangau). The long-
house in Nek Bindang Village consists 
of  nine Biliks, with only four families 
living together under the roof. People 
of Nek Bindang Village used the long-
house as their main place for the com-
munity to gather on a special occasion 
or meeting (Jawan, 1996). The bilik 
oriented onto a covered open-elevat-
ed-space that was spatially continuous 
with its neighbours. Its appearance 
seems like an extending space from one 
end of the Rumah Batang to the other 
side. A single-family owns an open-el-
evated-space in front of each bilik for 
daily activities. However, in a custom-
ary event, it is prescribed as communal 
space—the open gallery as space to hold 
gatherings, rituals, and festivities. The 
longhouse in Nek Bindang did not have 

Figure 1. Series information of the research object location of Dayak Desa longhouse (Source: 
a and b downloaded on the open access materials).

Figure 2. Sketchs of the longhouse in Nek Bindang Village (Source: Document of the Department 
of Architecture of the Tanjungpura University, 2018).
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an open platform on the other side of 
the gallery. Not as found in the layout 
of another longhouse in Kalimantan, 
which has an uncovered gallery called 
Tanju, in Nek Bindang village the long-
house is without an uncovered gallery 
and there is a yard outside of the long-
house. The yard serves to organize out-
door tasks, and a place to dry paddy or 
other natural food (Beynon, 2013).

The longhouse in Nek Bindang con-
sists of two main sections: the public 
section and the private section (see 
Figure 2 a and b). In the private sec-
tion, the observer will find some rooms 
called Dapok, Tengah pematang, Tonju, 
and Sapat. In the public section, the 
rooms found are called Padong, Tengah 
ambek, Sangkap and Sangkat.

3.  Methodology
This paper is based on the method-

ology of basic research. This research 
used a qualitative method with an ob-
servation on the object. A Dayak Desa 
longhouse in Nek Bindang village is/
was identified and examined based 
on the related theories. The technical 
drawing is a tool to explore the struc-
tural elements of the traditional Day-
ak longhouse in Nek Bindang village, 
West Kalimantan, and then followed 
by an investigation on the construction 
methods, material treatments, natural 
environment, cultural concepts, and 
local thought. All the graphical docu-
ments such as images, drawings, and 
plans were organized and compared 
to identify the similarity and common 
features. The analysis of the parame-
ters was conducted during site visits 

at the selected longhouse. Observa-
tions of the parameters, interviews 
with occupants, and measurements 
of building dimensions were recorded 
in the catalogue cards of the respec-
tive longhouses. The influences of the 
thought concepts, the beliefs, and the 
community culture are the main fo-
cus to elaborate a process of thinking 
in the composition of structural ele-
ments of the longhouse. By simulat-
ing the thinking process of the locals, 
we find the relationship of structures 
to the development of a dignified lo-
cal culture concept and to the natural 
environment and the composition of 
structural elements of the tradition-
al Dayak longhouses in Nek Bindang 
West Kalimantan. The logic of this re-
search is described in Figure 4.

Figure 3. A cross-sectional view of Rumah Batang Panjang in Nek Bindang Village, West
Kalimantan (Source: Document of the Department of Architecture of the Tanjungpura 
University, 2018).

Figure 4. The logic of research of the longhouse in Nek 
Bindang Village (Source: Author, 2019).
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4. Discussion
The current state of the structure, 

construction, and material characteris-
tics of traditional buildings is important 
to investigate as inquiries to understand 
some elements that comprise structures. 
By the investigation of the building in 
its present state on the elements, i.e., 
the structure, techniques used during 
construction, the alterations, and their 
effects, we could also contribute to bet-
ter construction practices in the future 
(Mahayuddin et al., 2017). The local 
thought is referring to the traditional 
views and knowledge as reference in be-
havior and has been practiced for gen-
erations to meet the needs and is benefi-
cial for Dayak life (Fajarwati & Masruri 
(2019: 3). In the following, the examina-
tion on the Dayak Desa longhouse in 
Nek Bindang village is divided into five 
parts: construction methods, material 
treatment, natural environment, cultur-
al concepts, and local thought.

Construction Methods
The passive structural concept on the 

longhouse in Nek Bindang Village is 
found in the composition, the compo-
nents of materials, and space lay-outing 
to provide comfort to the interior. The 
passive structural concept of the long-
house provides comfort to the interior 
by the use of low-absorption materials, 
having high roofs and the presence of 
an attic space. (Victoria et al., 2017). 

The structure of the longhouse in Nek 
Bindang Village could be divided into 
three main parts: bottom part, middle 
part, and upper part. The bottom part 
consists of Tiang (post), Tiang Sambut 
(sambut post), Suit (main beam), Pem-
botong (support beam), and Tungkang 
Huar (bracing beam); the middle part 
consists of floor, wooden plate, Mpaut 
(cripple stud), Pompah (tie beam), and 
Tiang (stud); and the upper part con-
sists of Kasau Lelaki (outrigger), Reng 
(batten), Kasau (rafter), Tungkang Huar 
(wind brace), Katiti Tikus (collar tie), 
prop, roof sheeting with Sago leaves, 
and Tebing Layar (wooden panels with 
struts).The Tebing Layar, a typical char-
acteristic of the roof, are wooden panels 
that are commonly found in West Ka-
limantan timber structures. Wood and 
sago leaves are common materials used 
to cover the panels.

Rumah Batang Panjang consists of 
rows of poles used as foundations and 
columns. There are 27 units of continu-
ous poles on the X-axis and 11 units of 
continuous poles in the Y-axis. In Figure 
5, the pole is shown in yellow. According 
to Hartatik (2013), a continuous pole 
is a single timber log from a tree plant 
installed from the ground to the top of 
a longhouse (see in Figure 3). Barrett 
(2004) stated that the continuous poles 
are the row of poles of each bilik as 
marking line of the owner (Figure 5).

Figure 5. Poles arrangement in the floorplan of Rumah Batang Panjang in Nek Bindang
Village, West Kalimantan (Source: Document of the Department of Architecture of the 
Tanjungpura University, 2018).
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The longhouse in Nek Bindang Vil-
lage has some poles – with height up to 
eight meters from the ground – and it 
is equivalent to two or three storeys of 
building in a normal house (Beynon, 
2013). This was constructed with the 
assumption of ease in the first erecting, 
the security factors to protect against 
threats from wild animals and attacks 
of another ethnics, and also to support 
the load of the occupied houses, which 
was fully understood. The availability 
of the natural resource materials in the 
past and limited knowledge made Day-
ak communities build the pillars from 
one intact tree trunk as the foundation 
of the house (Hartatik, 2013).

According to the Dayak customary 
chief in Nek Bindang Village, the con-
struction of longhouses follows the 
form and composition of spaces of the 
previous building (the previous long-
house was built in 1963 and has col-
lapsed) with adjustments to the needs 
of the number of family heads living 
in the planned compartments (Bilik). 
The shape and space organization of the 
longhouse in Nek Bindang village is the 
local wisdom of the Dayak community 
and there is little similarity with other 
Dayak sub-tribes in West Kalimantan. 
The similarity is only in the type of stage 
construction with the number of com-
partments, while the space pattern and 
roof shape are their distinctiveness.

Material treatment
Material treatment is needed as 

preparation for house construction. 
Locals in Nek Bindang Village divided 
the treatment for longhouse materials 
into two parts: structural materials and 
non-structural materials. The life of the 
Dayak is dependent on, grows along 
with, and is learned from nature (Sada 
et al., 2019; Sobian et al., 2018). The 
longhouse was built using environmen-
tally-friendly local materials (Victoria 
et al., 2017), so that they consumed the 
products of the forest for their life needs 
(Fajarwati & Masruri, 2019). There-
fore, the Dayak, as part of community 
behaviours, circumlocutorily helps to 
maintain the preservation of forest eco-
systems (Sari et al., 2019).

As structural material, timbers and 
Akar Malam were collected from the 
forest in the neighbouring area of the 

house site (Pebriano, 2013). There are 
some important rules for the Dayak 
community to use timber as materials 
for building construction. According to 
Roslinda (2016), Belian (Eusideroxylon 
Zwageri) can be used only for the first 
pole (Tiang Pemun) of the longhouse. 
For this usage, the community usually 
use newly cut belian. Akar Malam as 
binding material and timbers should be 
soaked overnight before being used on 
the house structure. Akar Malam must 
be dried under sunlight to reach the 
needed the level of dryness. 

Struck wood is considered as the 
best timber material for the construc-
tion of the house. Kumpang tree (Hors-
fieldia Polyspherula) is usually used for 
the roof structure material with the 
belief in skin elements to protect the 
occupants from evil spirits (Roslinda, 
2016). Timber materials for the floor 
structure also have an important treat-
ment in drying under sunlight, so that 
the cross-sectional (growth ring) faces 
to the direction of sunlight (Pebriano, 
2013). One other material used in the 
construction of the longhouse is sago 
leaves (Mahayuddin et al., 2017).  The 
Dayak community may use a dead/
lightning strike tree, especially with 
the species of the Durian tree (Durio 
Zibethinus) for another need of light 
construction in a longhouse (Roslinda, 
2016). As non-structural material, sago 
leaves are the materials to envelope the 
top of the roof structure. Bamboo or a 
small log may be used as the attached 
material to bond the sago leaves layer by 
layer as a roof sheet. A roof sheet of sago 
leaves for the local Dayak people or the 
common people in West Kalimantan 
is mentioned as atap daun. Sago leaves 
could be used as a roof sheet without 
special treatment. Sago leaves were con-
structed on a small piece of log or cut 
bamboo. The original sago leaves from 
the forest must be separated from their 
stems and will be attached individually 
to a new stem of a small piece of log or 
cut bamboo to form a roof sheet.

Natural environment
The materials used in Batang Pan-

jang are the natural resources that are 
commonly found in the surround-
ing area of the site (Pebriano, 2013; 
Mahayuddin et al., 2017). The Dayak 
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community has used the forest to fulfil 
the needs of life, both for subsistence 
and commercial activities. According 
to Herianto et al. (2018), the Dayaks 
need timbers from the forest as the 
construction materials of the long-
house in repairing and building, or 
basic needs for firewood. Materials of 
various types of timber are used for 
structures; sago leaves are used for 
roofing and gables, and akar malam 
(rattans) are used for structural bond-
ing. This type of wood is very sturdy 
and strong for supporting building 
loads. The materials for structures are 
obtained from the tree logs of the types 
of Jengir, Bedaru, and Selamar. Ac-
cording to Herianto et al. (2018), other 
types of timber trees used are Bani-
tan (Polyalthia Hypoleuca), Bunyau 
(Santiria sp.), Damar Pipit (Pentace 
Triptera), Katiau (Madhuca sp.), Ma-
hang (Macaranga Triloba), Mahawai 
(Cyathocalyx Biovulatus), Medang 
(Dehaasia sp.), Menjalin (Xanthophyl-
lum sp.), Meranti (Shorea Leprosu-
la), Tehang (Xerospermum sp.), Terap 
(Artocarpus sp.), Ubar (Syzygium sp.), 
and Ulin (E. Zwagerii). The materials 
that are used on the joint method for 
binding are rattans, and these are also 
abundant in the forest near the settle-
ment.  Rattans are grown as a parasite, 
trailing on large trees like vines, and 
the common rattan type that is used 
by Dayaks for house construction is 
the akar malam.

The stage house is used not only 
as a means to avoid the wild animals 
but is also intended as an effort not 
to cover the ground surface (Wardani 
et al., 2018). The covered ground will 
preclude water infiltration into the 
ground, whereas uncovered ground 
certainly will not prevent the drainage 
of water into the soil surface. Natural 
conditions are vulnerable to the tid-
al river, which makes the traditional 
Dayak dwelling design created in an 
equilibrium assignment toward the 
river and the ground conditions (Ba-
hauddin et al., 2015). The longhouse 
construction and concepts are to com-
ply with all the principles of sustain-
ability. The sustainability is complied 
with using less harmful materials, 
the use of sunlight for energy saving, 
affordable materials within the en-

vironment, a lay-outing concept for 
good living quality, and the society 
tends to gain more in the possibility 
of natural preservation (Victoria et al., 
2015). The large openings are created 
for cross ventilation of wind flow for 
the occupants’ comfort as well as to 
take advantage of sunlight abundance 
to illuminate all rooms. Roof style, the 
shape of the gable roof with a high 
slope, is an adaptation to the local 
weather conditions; this roof slope is 
beneficial for draining the rainwater 
immediately and at once contains it in 
the water tanks for daily purposes of 
water needs. A traditional longhouse 
does not necessarily need a fan or air 
conditioner to cool down its room en-
vironment. The permeable materials, 
such as belian wood, bamboo, light-
weight timber, and sago leaves, allow 
natural ventilation into the longhouse. 
The longhouse has few windows but 
numbers log gaps surrounding the 
building and the permeability of the 
material among guarantees for the 
comfort of air circulation in the long-
house interior (Victoria et al., 2015).

Cultural concept
Customary law is still applied in the 

daily lives of Dayak people as a guide-
line, and rules to define norms for all 
members of the community (Roslinda, 
2016). The ethnic group of the Day-
ak Desa community in Nek Bindang 
Village has traditional rituals that are 
carried out before they begin the con-
struction of the longhouse. As related 
to culture, it is important to conduct a 
customary event in timber harvesting 
activities (Roslinda, 2016). A custom-
ary event in timber harvesting activ-
ities is called as the ritual of Ngudas. 
Ngudas is a ritual that is led by a Tu-
menggung (a traditional community 
leader), who is responsible for seeking 
permission from the forest authorities 
(the spirits) for the establishment of 
a longhouse and the activities to pro-
ceed with the construction (Jawan, 
1996: 123; Roslinda, 2016: 181). The 
same ritual will also be carried out for 
the opening of a new village, asking for 
protection and fertility in the agricul-
tural activities (Fajarwati & Masruri, 
2019). The Dayaks believe in the nat-
ural and supernatural that is a distinc-
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tive entity in other dimensions of life. 
The Dayak people have an awareness 
of living in harmony with nature by 
offerings to supernatural beings that 
have a significant effect on human 
life (Roslinda, 2016). Offerings must 
be served for the Ngudas ritual of the 
daily food of Dayaks by preparation of 
the food, which consists of chicken, 
rice, brown rice, eggs, water, Teng-
kawang fruits, betel leaves, traditional 
wine (arak), and rice. In special cases, 
the Dayak community also adds other 
various types of food items which they 
consume daily. These offerings are pre-
sented in containers and then placed 
on the ground at the location where 
the longhouse will be built. The meth-
od used in this traditional ritual is the 
reading of spells (mantra) as the com-
munity leader sprinkles water to the 
ground. The Tumenggung will collect 
two items of the prepared offerings, 
rice and eggs, which are then placed 
in a prepared hole in the ground be-
fore the first pole of the longhouse is 
erected. Simultaneous recitation of 
a mantra on the establishment of the 
first pole marks the continuation of 
the construction of a longhouse.

Local thought
As similar to the Iban people in Ru-

mah Panjai, Sarawak (Beynon, 2013), 
Dayak people in Nek Bindang village 
are still maintaining a balance between 
egalitarian communalism and individ-
ual ownership in Batang Panjang to be 
relevant in ongoing contemporary so-
ciety. Dayak people believe that guide-
lines are hereditary laws from the an-
cestors of the Dayaks and generally to 
be understood and executed in the form 
of oral culture in their communities. In 
line with the statement of the Zain & 
Andi (2020: 29) the Dayak people are 
still running the rules that control the 
lives of the Dayak people.  The Dayak 
are always obeying the customary laws, 
traditional customs, and beliefs (adat 
Keyakinan) as guidelines in every ac-
tivity that takes place within the soci-
ety.  Local thought is still found in some 
activities of a longhouse’s construction. 
The local thought found in the activities 
of the longhouse’s construction deter-
mines the direction of the longhouse, 
the best time for the land clearing on 

site, and the search of materials, the 
first pole establishment, and the meth-
od of construction. The Tumenggung 
will lead the inhabitants to determine 
the direction of the longhouse by ob-
serving the sun’s orientation. The front 
facade of the longhouse will be directed 
to face the sunrise in the East while the 
back of the longhouse will be directed 
to face the sunset in West (Hafiid et al., 
2015). The orientation is symbolic of 
the hard work involved to survive in 
everyday working hours from sunrise 
to sunset. 

The Dayak also establish a small 
hut intended as a place to rest during 
construction and as a room to store 
materials brought from the forest. All 
activities of the land clearing and the 
collecting of construction materials in 
the forest must be done in the morning 
after sunrise. Dayak people cut the tree 
trunks by using a Beliong (axe) or a big 
saw. Dayak people always serve the su-
pernatural beings with offerings and of-
fering prayers as customary law (Ward-
ani et al., 2018: 266). This customary 
(adat) law binds the inhabitants to al-
ways obey the natural spirits that live 
among them (Alcorn & Royo, 2000).

In the construction of longhouse, lo-
cal thought was found in the system of 
house establishment. The Dayaks com-
monly used a method for connecting 
wooden joints called Genggam Kora. 
Another method used by the Dayaks, 
the post and beam connection system in 
the longhouse structure, is known as the 
method for locals for a beam penetrat-
ing the posts in the main structure with-
out nails. The dimensional measure-
ment used to form rooms in the Dayak 
longhouse is using units of the human 
body sections. The measurements often 
used are: Depa’; Lengan, Badan, Seta; 
Jengkal, Kepal. The conversion to inter-
national units is shown in Table 1. The 
width of a bilik’s space usually is adjust-
able to the requirement of every family 
occupying these biliks. Each room has a 
different the size, adjusted for the body 
size of household heads who will occu-
py the Bilik. Each household head cal-
culated the chamber width according to 
the number of occupants and his social 
status in the community. Before build-
ing the biliks, usually he will determine 
the width of each Bilik.
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The rectangular shape is found in the 
middle structures of Dayak longhous-
es in the presence of wall construction. 
The wall formation of Dayak long-
houses is found in the construction 
of without gap (massive wall) or with 
gap (transparent wall). The first type 
is found as the structure for the Bilik, 
while the second type is found as the 
structure for Sangkat which is set up 
by a row of wooden logs and installed 
horizontally with distance (gap). The 
rectangular and triangular shapes are 
used to form the structural elements 
of house. The triangle shapes are used 
to form the upper structure, while the 
rectangular shapes are used to form 
the middle structures. The shape of 
the triangle in the upper structure is 
an attempt to drain the rainfall water 
as well as to provide rooms in the sec-
tion under the roof.

5. The influential aspects on the 
longhouse

Many aspects influenced to the 
longhouse in its first establishment. 
Knowledge of construction techniques 
and the characteristics of the tradi-
tional architecture are the attributes 
found in the longhouse (Mahayuddin 

et al., 2017). The influences affecting 
the construction of the longhouse in 
Nek Bindang Village are classified into 
three elements: the thought concept, 
the belief, and community cultures.

The thought concepts
The human form is the basis of 

the local Dayak concept of thought 
(Wardani et al., 2018: 265). In tradi-
tional units to establish rooms, the 
human body is a baseline to calculate 
the spatial units. A circulatory path 
is required for two persons passing 
the room together side by side with 
a distance in between one kepal re-
spectively of left - right and center, so 
then it takes four jengkal three kepal or 
five jengkal one kepal. The size of spa-
tial units is adjusted to the length of 
the human body while lying down in 
sleep. The length of the human body 
is equal to the length of the human 
hands outstretched (one depa’) while 
the width of a human body is in the 
size of four jengkal.

Transparent walls provide an op-
portunity for the occupants to remain 
sheltered from the observation those 
of the outside but still provide suf-
ficient light necessary to illuminate 

Figure 6. Traditional methods in Dayak communities for house construction in West
Kalimantan (Source: Document of the Department of Architecture of the Tanjungpura 
University, 2018).
Table 1. List of conversion of traditional units in Dayaks to international units (source: 
Author, 2018).
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their activities in the Sangkat. In ad-
dition, in the past, a transparent wall 
served to provide a sense of security 
from the wild animals or enemies at-
tacking from another tribe, as well 
(Barret, 2004). In longhouse construc-
tion, rooms are formed by paying in-
tention to the activities. The rooms 
will be covered by massive walls to fa-
cilitate the private activities. However, 
public spaces are placed in a position 
near to the river and formed by walls 
with gaps, or transparent walls. On the 
other hand, a bilik, as a private space, 
is placed away from the river and 
formed by massive walls. In addition, 
public space sections also are formed 
with no walls or transparent walls, in-
deed to “get closer to the nature” i.e., 
the river and the forest (Wardani et al., 
2018; Sobian et al., 2018).

The stiffness of the longhouse struc-
ture is obtained from the relationship 
between the joints, which are inter-
locking (Mahayuddin et al., 2017). 
Connection between the columns with 
beams typically uses the system of pins 
(pasak) and the holes with a pin. Stiff-
ness is also obtained from the use of 
timber poles that act as the foundation 
as well as its extension as the columns 
for the structure above it. This condi-
tion causes the loss of structure stiff-
ness due to weakening of the connec-
tion among joints. On the floor or roof 
cover is found the use of rattan to bind 
the material layers to become rigid.

On the wall structure, columns in 
the longhouse are reinforced by the 
layers of wall that serve as a partition, 
but they also make the construction 
of the wall become more rigid. Layers 
that strengthen the walls on this struc-
ture are found in two types. The first 
type is the wall layers with tightly fitted 
wooden boards, while the second type 
is the wall layers with small wooden 
logs installed with a certain distance. 
The wall of wooden boards acts like 
a skin while a layer of small logs acts 
like nets; both of them have the same 
function to bind the structure so that it 
cannot be shifted. Both types are usu-
ally strengthened with the presence 
of additional columns and top beams 
as stiffeners. Stiffener beams are in-
stalled with penetration through the 
main column, which will then be the 

basis for the construction of floors and 
roofs. While at the bottom, the foun-
dation pillars are also strengthened by 
the presence of diagonal beams that 
give a stiffness influence to the struc-
ture in order not to experience a shift 
due to external forces.

The beliefs
The triangular and rectangular shapes 

dominate the facades of buildings. The 
dominance of these two shapes in the 
Dayak longhouses illustrates the sta-
bility and balance principles of the 
Dayak people in their daily lives. The 
triangular shape placed at the top in-
dicates that the Dayak people are al-
ways maintaining the stability of their 
social life in the spaces underneath the 
triangular shape, while the imaginary 
lines forming an angle toward the top 
of all intended activities is a form of 
respect to Gods. In Dayak Belief, God 
(Jubata) is the destination for spirits 
of the dead.  However, the Dayak also 
believe, God (Jubata) dwells in things, 
such as mountains, hills, trees, rivers, 
riverbanks, caves, big stones, forks in 
paths, entrances to the village, and 
even the peak of the roof of the Rumah 
Panjang (Hartono et al., 2018).

The Dayak people believe in the ex-
istence of evil spirits that dwell in na-
ture, e.g. on the mountains, in the for-
ests, the rivers, and on fields (Wardani 
et al., 2018: 270). As an effort to avoid 
the influences of bad spirits, the floor 
of a longhouse is erected by giving 
elevation from the ground as the dis-
tance between Dunia Bawah and Dun-
ia Tengah, or the distance between bad 
spirits and humans. So then, by these 
efforts, Dunia Bawah does not disturb 
the daily life activities of occupants 
in the longhouse (who live in Dunia 
Tengah). This also means to make dif-
ferentiation between the bad things of 
evils or spirits and the good things of 
humankind. The Dayak people believe 
that there are other natural forces that 
also put the human lives and influ-
ences in the longhouse community in 
order (Guerreiro, 2013). By providing 
distances between Dunia Bawah and 
Dunia Tengah and differentiation be-
tween the good from humans and bad 
from the evil spirits, it is a manifesta-
tion of Dayak belief to control their 
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lives in the world. In the cosmological 
view of Dayak people, the height of the 
floor elevation from the ground also 
gives the meaning that humans have a 
higher status than other living creatures 
on the earth and other living things are 
not allowed to exceed the limit of their 
part of the of living world. According 
to Hartono et al. (2018), in the origi-
nal meaning, the second realm (Rumah 
Bawah) means the dwelling place of the 
deceased human spirits. It is an indif-
ferent spiritual realm, where the de-
ceased dwell temporarily in a journey 
towards Jubata. The human spirit in the 
second realm (Rumah Bawah) can still 
stay with the living humans, and even 
can be requested to come to help the 
living family members. Furthermore, 
the Dayak also believe in the possibil-
ities at some point that the spirits may 
be changed into malevolent creatures 
or evils toward humans (Hartono et al., 
2018).

The community cultures
The concept of adat to the Dayak is 

manifested in customary laws, each of 
which is a rule of the norm about the 
rights and obligations of people in the 
community (Hadi, 2019). According to 
Lontaan (1975: 415) the Tumenggung 
is a leader who has the function as a 
customary chief, the leader of a village 
chief (Dusun), head of religious or the 
community leaders. The leader is cho-
sen, determined, and appointed by the 
descendants of the previous leaders. To 
be a leader, one has to fulfil the criteria 
of a notable comprehension of custom-
ary rules and the ability to lead the tra-
ditional ceremony (Bahauddin, 2014: 
8). In an adat context, traditional Day-
ak leaders (Tumenggung) are the pri-
mary executors of living arrangements 
based on prevailing customs (Hadi, 
2019). The Tumenggung is a person 
who is respected, adhered to, or obeyed 
by the whole society in both communi-
ties who live in the longhouses or oth-
er houses nearby (Sobian et al., 2018). 
As the tribal leader, the Tumenggung 
is also acting as the leader of the tribal 
ritual, the decision-maker of criminal 
cases, or acts as a judge of traditional 
justice (Bahauddin, 2014: 8). The Day-
aks believe that the Gods and spirits 
of their ancestors are controlling the 

world and the universe. They also be-
lieve that leaders who exist today, such 
as tribal chiefs and customary leaders, 
are descended from Gods to help peo-
ple manage their lives on earth (Hadi, 
2019). 

In line with the obligations of a Tu-
menggung, the roominess of each bilik 
is adjusted to the position of the head 
of family in the longhouse community. 
According to Alexander in Fox (1993), 
the present headman’s (Tumenggung) 
apartment is considerably bigger than 
most others, but does not have the 
raised roof, extended gallery, or elab-
orate paintings decorating in the front 
wall. The present Temenggung was the 
eldest of the occupants when the long-
house was erected. The Temenggung 
becomes the centre of the community 
of the longhouse and the roominess 
represents communal honourability 
(Hartatik, 2013). Tumenggung and the 
customs will control the rights to ex-
tradite tribal people to be isolated from 
the tribe for doing an unjustifiable be-
haviour (Hadi, 2019). Also assigned to 
guests when they come inside the long-
house, it is easy to recognize the head-
man’s apartment. 

6. The process of thinking of the 
Dayaks

The stage house is an adaptation and 
the local wisdom of the Dayaks toward 
the local environmental conditions. The 
Dayak community also has myths and 
beliefs to protect the forest as remaining 
sustainable. The community considers 
some trees to be forbidden species of 
illegal logging. The people believe the 
trees have a guardian, and a physical 
condition will impact the person who 
cuts such trees down, such as sickness 
or death (Sari et al. 2019). The architec-
tural and cultural understanding of the 
Dayak in respecting nature’s offering 
has been established as an architectural 
expression of the longhouse (Bahaud-
din, 2014: 8). 

In the Dayak community, the stage 
longhouse with the use of pile wood 
foundations is logically meaningful to 
deal with threats from outside, such as 
the wild animals or enemies from an-
other tribes. The longhouses were built 
with elevation from the ground on stilts 
for several purposes. These include 
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keeping the building above water in 
avoiding flooding conditions, allowing 
the animals such as pigs, chickens, and 
livestock to live underneath, to serve as 
a refuge or fortress in case of attack, and 
to allow air circulation throughout the 
house (Bahauddin, 2014:8). A house 
with many compartments (Biliks), is an 
adaptation of the security conditions in 
the surrounding longhouse environ-
ment. In the past intertribal war in the 
hinterland of Borneo often happened, 
so they made the high elevation from 
ground level and transparent wall in the 
front as the part of self-defence (Barrett, 
2004: 26). Each Bilik is usually inhabited 
by one family (or more) which are relat-
ed to one another with other dwellers of 
the biliks. Usually, they are forming in 
groups because of ties of kinship, rela-
tionship in social strata, or in communi-
ty relations from the same village.

The Dayak longhouse characteristics 
found are generally with fewer open-
ings. However, the air circulation and 
the room illumination are obtained 
from the front of the wall façades, 
which are formed by the wood logs and 
installed with distance (Barrett, 2004: 
26). The wood logs serve to observe, 
from the distance, people who come to 
the longhouse, and the in the past, this 
wall acted well as the defensive barrier 
to enemy attacks from outside. Another 
orientation considered before erecting 
a longhouse is the rotation of the sun. 
This analogy is often used to describe 
human life in the world by life and 
death: the east as a symbol of life and the 
west as symbol of the dead. According 
to Sather in Fox (1993), a basic orienta-
tion of the longhouse is in terms of the 
sun’s movement through the sky from 
east to west. In Dayak langauges, east 
is called matahari tumboh, literally, ‘the 
direction of the growing sun’, and west, 
matahari padam, ‘the direction of the 
extinguished sun (Hafiid et al., 2015: 40; 
Zain & Andi, 2020: 28). 

Matahari tumboh is intended as the 
beginning of Dayak activities outside the 
longhouse. Matahari padam is intended 
as the end of Dayak activities outside 
the longhouse. They used to have activ-
ity in the fields (ladang) or in the forest 
after sunrise and get home before sun-
set. The activities at sunrise meant that 
the Dayak people were working as their 

livelihood, while at night they used to 
rest. In Dayak cognition, humans con-
ducting activities meant that human be-
ings were alive, and taking sleep meant 
that humans did not do anything. Not 
doing anything means that humans are 
“in dead condition” (Hafiid et al., 2015: 
41; Zain & Andi, 2020: 28). 

In addition, the rotation of the sun 
from east to west gave the effect to the 
existing rooms in the longhouse of be-
coming a “have enough” of the sunlight 
and a “did not have enough” of the sun-
light. The rooms formed to obtain the 
sunlight were created without walls or 
transparent walls. These rooms were 
especially formed for public space or 
semi-public space. This section is the 
place where the Dayak people do ac-
tivities at noon (in conditions: “alive”). 
On the other hand, the rooms formed as 
not obtaining the sunlight were created 
with massive walls. These rooms were 
especially formed for private space. This 
section is the place where the Dayak 
people take rest (in condition: “dead”) 
or engage in private activities. For the 
Dayak cognition, considering their “in 
alive conditions”, it is necessary to obtain 
guards from the influence of evil spirits 
or supernatural beings. For the Dayak, 
a bright room as an effort to anticipate 
when there was interference from evil 
spirits, would be “visible”, while a dark 
room was illustrated as a safe place and 
did not need preservation because the 
Dayak people were not active, or they 
were “in dead condition”.

Dayak traditional people are very 
reliant on the surrounding environ-
ment where they reside. The resilience 
of a strong relationship between Dayak 
people and nature is always expressed 
in the construction process of a new 
longhouse. On the establishment, Day-
ak people repeatedly exploit material for 
construction from the abundant sources 
around the building site. Dayak people 
always take into account the relocation 
of a new longhouse with the position of 
the building site and with the custom-
ary forest and cultivated land. The tra-
ditional community will leave the old 
location and will not return to the same 
location after several generations. The 
principle of sustainability is a concept 
of thought that is understood by the 
Dayak community. Building materials 
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are also processed using preservatives 
obtained from nature so that they do 
not disturb environmental conditions. 
The construction of the building also 
has an awareness of the signs from na-
ture. Dayak people will give symbols in 
the form of offerings before and during 
construction.

7. Conclusion
The traditional concept of the Day-

ak’s longhouse In Nek Bindang, West 
Kalimantan is found as the way of 
thinking of Dayaks about the surround-
ing environment. They attached the de-
sign, the architecture, and the meaning 
of the longhouse as the thought of the 
Dayak community. The appearance of 
the façade or the arrangement of space 
are the traditional concepts of thought, 
belief, and cultures of Dayaks as the in-
fluences of the life journey in their com-
munity. The concepts of the longhouse 
are the traditional views and knowledge 
of the Dayaks as their references in be-
havior and are practiced for generations 
to meet the needs of the local commu-
nity and the surrounding environment. 
The reference ties the Dayaks as individ-
uals or members of the community to 
have certain attitudes or to be engaged 
in the longhouse.
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Walking experience in mixed use 
developments in Lagos, Nigeria

Abstract
Mixed use development serves as an important tool in tackling the very many 

challenges caused by urbanisation. Furthermore, it provides the city with some sort 
of architectural identity by infusing the culture, and socio economic characteris-
tics of the people into it. The modern day transitioning into mixed use develop-
ment have become a viable way of efficiently maximising land use and improving 
the overall sustainability of the environment. One of the goals of mixed-use devel-
opments is to ensure pleasant pedestrian experiences. However very few studies 
have focused on the experiences of pedestrians in these mixed use developments. 
This paper presents findings from a survey aimed at investigating pedestrian ex-
perience at various urban crosswalks and facilities in mixed use developments in 
Marina, Lagos State, Nigeria. The study investigated the influence of walkability 
features on walking experience and how walking experience influence the satis-
faction of occupants of mixed use developments in Marina, Lagos, Nigeria. The 
methodology employed is the questionnaire survey approach with data analysed 
using frequency distribution, mean ranking and categorical regression analyses. 
The findings of the study suggest that new designs of this type of buildings should 
take into consideration the distance between adjacent buildings in order to ensure 
that the pedestrians are able to have a pleasant experience. Furthermore, there is 
need to provide for lighting features to enhance pedestrian experience. The place 
of pedestrian walk designs with the shortest routes and non-slip surfaces in en-
hancing occupants’ satisfaction were also highlighted.
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Mixed use developments, Pedestrian experiences, Pedestrian satisfaction, 
Walkability, Walking experience.
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1. Introduction
Mixed use development has been 

regarded as one of the vital tools to en-
sure sustainable development (Lee et al., 
2013). This is because it creates an ave-
nue for multiple use of land for differ-
ent functions. Mixed use developments 
have the goal of altering the existing pat-
tern of urban growth to prevent urban 
sprawl (Herndon, 2011). According to 
Bahadure and Kotharkar (2015), it en-
tails the co-existence of more than one 
type of land-use function such as the 
use of land for residential, commercial, 
recreational, and educational purposes 
in a specific area. Therefore, the con-
struction of mixed use developments 
has the potential to create socio-eco-
nomic benefits for a community.

Striebig et al. (2016) noted that one 
social benefit of mixed use areas is the 
decreased dependency on cars, which 
can lead to less traffic congestion and 
lower greenhouse gas emissions. This is 
not only beneficial for the environment, 
but a more pleasant experience overall 
for everyone involved. This calls for a 
pedestrian-friendly environment which 
encourages residents to have more ac-
tive travels (Larco et al., 2012). 

Despite the numerous benefits and 
the need for the establishment of mixed 
use developments to ensure sustainable 
development, most of these buildings 
are designed without taking into con-
sideration users’ perception, thereby, 
leading to poor experiences for the us-
ers. Lee et al. (2013) noted that most of 
mixed use developments are often asso-
ciated with high noise levels and unor-
ganised space layouts, all culminating 
into an unpleasant pedestrian experi-
ence. However, Herndon (2011); and 
Nared and Lamovšek (2015) suggested 
that mixed use developments are meant 
to attract pedestrians to the streets. In 
fact, this is necessary for urban vibran-
cy (Jurkovič, 2014). As such, pedestrian 
circulation is one design element that is 
vital for the success of mixed use devel-
opments. There has however been little 
or no empirical research on pedestri-
ans’ perception of mixed use develop-
ment in Nigeria, to inform the design 
process. Therefore, this study aims at 
empirically investigating pedestrian 
experience in mixed use developments 
in Lagos, Nigeria with a view to facili-

tating the improvement of the designs 
of these sites and enhancing pedestri-
an experience. The study answered two 
questions: (1) which pedestrian features 
influence walking experience in mixed 
use developments? (2) How does pedes-
trian experience influence the satisfac-
tion of the occupants of the mixed use 
developments in Lagos, Nigeria? This 
study is justified on the need to identify 
the site features that influence walking 
experience to inform the design of fu-
ture similar developments. Mixed use 
developments always aim at enhancing 
pedestrian experience. Very few studies 
have however investigated the influence 
of pedestrian experience on the satis-
faction of occupants of those develop-
ments. The second justification is there-
fore based on the need to contribute to 
literature on pedestrian experience and 
occupants’ satisfaction, especially in 
relation to mixed use developments. A 
study of this nature is important to ar-
chitects and urban designers, as it will 
inform future designs of similar devel-
opments. The study will also provide the 
much needed empirical data to inform 
review of planning and development 
standards for mixed use buildings.

2. Literature review
Historic cities have been said to be 

mixed use in nature and developed 
spontaneously. In fact, Raman and Roy 
(2019) asserted that mixed land use is 
the natural pattern of human settle-
ment. With the advent of the industrial 
era, municipalities began to zone build-
ings. Mixed use developments as we 
know them today are however a rein-
vention, as intended mixtures of com-
plimentary land uses (Niemera, 2007). 
Wardner (2014) noted that mixed land 
uses were advocated as a strategy to mit-
igate the limitations of zoning and seg-
regation; and realise sustainability and 
smart growth goals. Mixed land uses 
have been categorised in two different 
ways by Raman and Roy (2019). The 
first is the planned/ unplanned mixed 
land uses; while the second is compos-
ite/ tonal/ zonal mixed land uses. The 
settlements that develop spontaneously 
mixed land uses are referred to as un-
planned. These are predominantly in 
core city areas, sprawls and fast-grow-
ing settlements. The planned mixed 
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land uses often develop through densi-
fication and urban renewal attempts of 
government. While composite mixed 
land uses have no predominant land 
use, the tonal mixed land use have a 
predominant land use, and the zonal 
mixed land use make deliberate zones 
with specific predominant land uses. 
The planned mixed land use develop-
ment is the focus of this paper.

Raman and Roy (2019) described 
mixed use developments as real estate 
developments that have more than one 
land use. Such developments are further 
characterised by integration of compo-
nents, such that pedestrian connections 
are uninterrupted. These developments 
conform to a coherent plan, contain el-
ements or work, play and live; and have 
amenities to mitigate traffic and sprawl. 
As such, mixed use developments are 
designed to reduce reliance on automo-
biles. In addition to decreased depen-
dency on cars in mixed-use develop-
ments, (Striebig et al., 2016) the sharing 
of community space, such as parks and 
plazas for different purposes provides 
an opportunity for more interaction 
among residents, thereby, strengthen-
ing social ties throughout the commu-
nity. This also translates into economic 
benefits, as Bahadure and Kotharkar 
(2015) opined that a community with 
mixed land-use promotes a high level of 
economic activity, therefore, providing 
sources of income especially for dwell-
ers in the community. Whitherspoon et 
al. (1976) defined the concept of mixed 
use development as the development of 
a particular area with many significant 
revenue producing outlets such as re-
tail, offices, residential, and entertain-
ment among others. These spaces are 
well planned and mutually supporting.

A number of studies exist on mixed-
use developments. For instance, Lee et 
al. (2013) examined the environmental 
characteristics and roles of intermedi-
ary spaces in mixed use complexes in 
Korea. In another study, Li et al. (2016) 
explored users’ satisfaction towards 
transit-oriented development (TOD) 
around Banqiao station in China. The 
findings of the paper indicate that res-
idents are generally contented with 
a 10 minute walk distance to mixed 
use complexes or stores. The regres-
sion analysis revealed that land use, 

transportation and high density de-
velopment are significantly related to 
resident satisfaction. Similarly, Baha-
dure and Kotharkar (2015) conducted 
household survey to evaluate factors 
relating to trip length, travel mode, sat-
isfaction, pollution, safety and social 
interaction to develop a sustainability 
index. This index was then correlated 
to land-use mix measure to identify 
the relationship. The major finding 
of the paper is that neighbourhoods 
with high and moderate land-use mix 
are sustainable with travel behaviour, 
with the correlation level as high as 88 
percent. Very little study has however 
been conducted on the perception of 
residents of mixed use developments 
in Lagos, Nigeria.

The modern day transitioning into 
mixed use development has become 
a viable way of efficiently maximis-
ing land use and improving the over-
all sustainability of the environment. 
This system has been adopted by urban 
planners around the globe to resolve 
issues relating to land availability and 
use, overcrowding, site design, trans-
portation, safety and zoning. African 
communities historically developed 
with mixed land use. Globalization and 
industrialisation however led to the 
zoning or industrial areas away from 
residential areas. The current drive for 
mixed use development emanated from 
the need for more effective use of space 
particularly in city centres, hinged on 
the high value of land in those centres. 
As such, gentrification and urban re-
newal redevelopments in city centres 
have led to the pulling down of old 
structures in city centres and their re-
placement by mixed use buildings. 
In Nigeria, according to Baba et al. 
(2015), mixed use developments have 
been driven by population growth, in-
frastructural implementation, need for 
multifunctional precincts in city cen-
tres and efficient land use.

Anecdotal evidence suggests that 
pedestrians often have to compete for 
space with vehicles in mixed use devel-
opments. Risser et al. (2006) noted that 
pedestrian experience and urban mobil-
ity can be enhanced by wider walkways, 
improved lighting and interconnected 
pedestrian paths. These are related to 
site planning and individual satisfaction 
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preference. For a country like Nigeria, 
the issue is more pronounced given 
the high level of rural-urban migra-
tion and most especially the total 
population of the country. Rural-ur-
ban migration and population issues 
place a lot of pressure on the limited 
land resources and infrastructure in 
the country. 

As earlier stated, one of the char-
acteristics of mixed use developments 
is that it is pedestrian-oriented. This 
implies that the infrastructure for 
pedestrians will be a consideration 
in planned mixed use developments. 
This is because environmental vari-
ables have been found to influence 
the propensity of individuals to walk 
(Karim and Azmi, 2013; Zakaria and 
Ujang, 2015).In recent years, there 
has been an increase in studies on 
walkability and walking experience in 
neighbouhoods (Cambra and Mou-
ra, 2020, Jeong et al., 2018). Accord-
ing to Karim and Azmi (2013) and 
Zakariaand Ujang (2015) walkabili-
ty connotes residents’ perception of 
design features in neighbourhoods 
that enhance pedestrian comfort and 
safety. These include traffic and crime 
safety, street connectivity, land-use 
mix, and infrastructure for walking. 
These features can influence the walk-
ing experience of residents. Walking 
experience is important in the func-
tioning of neighbourhoods. The as-
sessment of experience has been said 
to be important in vital in realising 
user-centred designs (Kari, 2016). 
Walking experience describes the im-
pression left on a person as a result of 
walking. The measures of walking ex-
perience vary in literature.

Good walking experience, accord-
ing to Karim and Azmi (2013) can be 
achieved by improving convenience, 
safety and pleasure. Safety and con-
venience were also captured in the 
meta-analysis of previous qualita-
tive studies by Dadpour, Pakzad and 
Khankeh (2016) and a survey carried 
out by Kari (2016). In addition how-
ever, these authors identified environ-
mental aesthetics and social relations 
as themes that influence walking. 

Hess et al. (1999) investigated the 
relationship between site design and 
pedestrian travel in mixed-use, me-

dium density environment. These 
authors investigated variables such 
as street systems, sidewalks, route 
length and route directions, Hess et al. 
found that short, safe and direct pe-
destrian routes encourage pedestrian 
activities in those environments. This 
was similar to the findings of Zakaria 
and Ujang (2015). Of these however, 
Zakaria and Ujang (2015) noted that 
connectivity and accessibility were the 
most important criteria for pedestri-
an comfort. Shriver (1997) also noted 
that long distances inhibit the choice 
to walk. To achieve the goal of sus-
tainability mixed use developments 
need to encourage walking. Other pe-
destrian infrastructures highlighted 
by Shriver include street lights, cross-
walks, planting strips and terrain of 
walkways. 

Studies have suggested that the per-
ception of features of the walking en-
vironment may vary by respondents’ 
demographic characteristics. For in-
stance, Kari (2016) found that female 
respondents assessed statements on 
walking environment lower than their 
male counterparts in a study of Ot-
aniemi Campus, Finland. Kari also 
found that respondents aged above 
35 years rated safety lower than their 
peers below that age did.

The empirical study conducted by 
Zakaria and Ujang (2015) in Malaysia 
suggest that satisfaction of residents 
with pedestrian facilities may be ac-
ceptable whether or not walkways are 
provided. In the case of Kaula Lum-
pur investigated, a part of the street is 
turned into walkways by pedestrians.

Lagos, Nigeria presents an inter-
esting case. Lagos has been one of the 
major commercial cities of Nigeria 
for generations. Despite the fact that 
it is no longer the capital city, it has 
remained the premier city in terms 
of size, dynamism, economy, finance 
and culture. The Lagos Strategic De-
velopment Plan seeks to build upon 
this legacy and help drive Lagos to 
greater heights. Metropolitan Lagos is 
classified as a Megacity by virtue of its 
population size of 18 million (2012 es-
timate). With an overall State popula-
tion of over 20 million in 2012, Lagos 
State is expected to grow by further 7 
million by 2025. 
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This could make Lagos City the 
largest megacity in Africa. Whilst the 
metropolitan area of Lagos dominates 
Lagos State, It is important to recog-
nise that the State has important rural 
areas with agriculture as the dominant 
activity as well as large tracts of inland 
water. Lagos has, in the past, been de-
scribed as a failed city because of the 
extreme levels of poverty, poor safety 

and security, inadequate infrastruc-
ture, including bad roads and electric-
ity, weak social services and a polluted 
and vulnerable environment. Whilst 
many of these problems remain in 
some form, there have been consid-
erable improvements, as the state 
is coming up with re-densification 
schemes, particularly in trade centres 
like Marina.

The reasons for choosing Marina 
is that it is the hub of commercial ac-
tivities in Lagos Island as many com-
pany has their headquarters situated 
there and as such there is high influx 
of people daily. The Marina area is the 
corporate central business district of 
Lagos, Nigeria. The earlier residential 
areas were fast converted into mixed 
use towers (Figure 1).  The land use 
zones in Marina are recreational, res-
idential, administrative, commercial 
and few industrial zones. Currently, 
Marina hosts a number of corporate 
offices buildings including banks, real 
estate consultancy firms, and electri-
cal appliances manufacturing com-
panies; as well as several retail and 
wholesale stores.  In recent years, the 
Lagos State Government has also been 
executing an urban regeneration pro-
gramme. The focus of this programme 
include the revitalization of the Lagos 
Island central business district; the 
development of the Marina city and 
upgrading the derelict residential ar-
eas (Abosede, 2006). Marina, Lagos is 
in Lagos Island, which has a popula-
tion of 209,437. Persons in the area are 
often clients, store owners, employees 
of corporate offices, and sometimes 
worshippers in the religious buildings 
in the area. There were also a few who 
reside in the area. Currently, the Ma-
rina area of Lagos has several mixed-
use buildings of varying heights (Fig-
ures 2 and 3). The case of Marina is 
that of expansion of already built-up 
area to accommodate more activities. 
Many buildings that were originally 
residential have been partly or fully 
converted into complexes, commer-
cial shops, stores and ware houses 
although the upper floors are still for 
residential purposes.

The area is surrounded by a ring road 
and large centralised car parks. The lay-
out of the area is shown in Figure 4.

Figure 1. The transformation in Broad Street, Marina, 
Lagos (Source: MyNewsArena, 2017).

Figure 2. Marina, Lagos, Nigeria (TVC News, 2017).

Figure 3. Marina, Lagos, Nigeria, showing central car park 
(Source: Google Maps, 2020a).
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3. Methodology
The study adopted the survey meth-

od. Copies of administered question-
naire were used to obtain information 
on the perception of users of mixed 
use developments in Marina, Lagos 
state. The copies of questionnaire 
were administered to pedestrians 
in the area between March and May 
2019. These copies were administered 
between the hours of 7:00-9:30am 
and 2:00-5:30pm, when pedestrian 
movement is at its peak as persons 
commute to and from work. The re-
searchers worked with five research 
assistants. The questions were posed 
to the respondents while the research-
ers and other research assistants filled 
in the responses on copies of paper 
questionnaire. Sometimes the respon-
dents walked on. There were however, 
respondents who waited to give the 
5-7 minutes required to fill the ques-
tionnaire. Such respondents filled the 
copies of questionnaire personally. 
The survey covered Broad, Marina, 
Balogun, Nnamdi Azikiwe, Igbosere, 
Idumagbo, Simpson, Bamgbose, Cath-
olic Mission and Martins Streets (Fig-
ure 4). The questionnaire had three 
sections: the first section was used to 
capture the general information of the 
respondents; the second section com-
prised questions in relation to the site 

pedestrian features and walking expe-
rience; and the third section was used 
to determine occupants’ satisfaction 
with mixed use developments. The 
variables used to gather data on site 
pedestrian features and experience 
were adapted from the work of Cer-
vero and Kockelman (1997); Hess et 
al. (1997) and Evans (2014). Variables 
used in assessing pedestrian experi-
ence were comfortability of walkways, 
safety, rowdiness, traffic jam, ease of 
way-finding, and lengthiness of walk-
ways. For site pedestrian features, 
variables investigated include light-
ing, route directness, location of shops 
relative to sidewalks, walkway shelter, 
distance between buildings, and or-
ganisation of car parks for walkability.  
Only mixed use developments in Ma-
rina, Lagos, Nigeria were investigated. 
Issues of site pedestrian features and 
walking experience may however vary 
with culture and climate. In addition, 
building codes differ with countries.  

A total number of 130 copies of 
questionnaire were distributed based 
on the simple random sampling tech-
nique and only 105 were suitable for 
analysis, indicating a response rate of 
80.7 percent. The data were analysed 
with the use of frequency distribution, 
mean ranking and categorical regres-
sion analyses.

Figure 4. Map of Marina, Lagos, Nigeria (Source: Google Map, 2020b).
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4. Results
Table 1 presents the general infor-

mation of the variables of the study. 
From the Table, it can be observed that 
a larger proportion of the respondents 
are between the ages of 31-40 years 
representing 41.9 percent of the total 
respondents. In addition to this, more 
than half of the respondents are mar-
ried and male comprising of 52.4 per-
cent and 56.2 percent respectively of 
the respondents. It can also be observed 
that a larger percentage of the respon-
dents had completed their tertiary edu-
cation, while the lowest proportion had 
no formal education. In relation to oc-
cupation, most of the respondents were 
employees (representing 41.9 percent), 
followed by self-employed individuals 
(representing 33.3 percent), students; 
and “others” category (representing 13.3 
percent and 11.4 percent, respectively). 
On the type of accommodation occu-
pied in the mixed use development, 
24.8 percent of the respondents were 
in residential facilities, 62 percent in 
office facilities, 11.4 percent in shops/ 
commercial facilities, and 4.8 percent in 
other types of facilities, which included 
warehouses and other ancillary facili-
ties. Table 1 also reveals that37.1percent 
of the occupants had been in the area 

for between 6 and10 years.
Respondents were asked to rate the 

site pedestrian features in terms of their 
impact on the walkability in the mixed 
use development. Table 2 presents the 
results of the data gathered on the per-
ceptions of pedestrians on the site fea-
tures of mixed use development that 
impact on their movement. The results 
suggest that the most influential are the 
distances between adjacent buildings, 
as well as presence of lighting features 
on, and directness of pedestrian routes 
as these were ranked high in terms of 
impact on walkability.  The site fea-
tures that least impact on the residents 
movements are sheltering of pedestrian 
routes and the location of shops either 
by sidewalks or on the ground floor of 
the buildings (Figures 5 and 6). The low 
rating of sheltering of pedestrian walks 
may be due to the fact most of the walk-
ways were not sheltered. On the expe-
riences of pedestrians (Table 3), the re-
spondents mostly agreed that although 
way-finding is easy and pedestrian 
walks are safe, their strongest impres-
sion is that there are often traffic jams 
on the streets. 

Kruskal Wallis tests were carried out 
to find out if the respondents perception 
of site features varied with their age, 

Table 1. Respondents’ profile.
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gender, educational qualification, type 
of accommodation occupied, length of 
residence, and occupation. The respon-
dents did not vary significantly in their 
perception of site features based on their 
gender, marital status and type of ac-
commodation occupied. They however 
varied significantly in their perception 
of these features based on their ages, ed-
ucational qualification, occupation and 
length of residence. The perception of 
organisation of carparks varied with the 
ages (Chi Squared λ = 22.115, degree of 
freedom df = 5, p = 0.000) and educa-
tional qualifications of the respondents 
(λ = 10.101, df = 3, p = 0.018). Respon-
dents who were younger than the age 
of 20 years as well as those with educa-
tional qualifications lower than tertiary 
had higher median scores on their per-
ception of the influence of organisation 
of car parks on walkability. Location of 
shops on the ground floor also varied 
with their ages (λ = 29.943, df = 5, p = 
0.000) and educational qualifications (λ 
= 9.775, df = 3, p = 0.021) of the respon-
dents. Respondents who were over the 
age of 40 years and those that had tertia-
ry education had higher median scores 
on their perception of the influence of 
location of shops on ground floors of 
buildings. The respondents’ perception 
of influence of sheltered walkways on 
walkability varied significantly with 
their educational qualification (λ = 
9.383, df = 3, p = 0.025), and length of 
residence (λ = 8.927, df = 3, p = 0.030). 
Respondents with no formal education 
as well as those who had stayed in the 
area for more 10 years had higher medi-
an scores on their perception of this site 
feature. Students, employees, and those 
in private businesses had higher medi-
an scores on their perception of direct-
ness of the route (λ = 10.764, df = 3, p 
= 0.013) than those in other occupation 
groups.

The perception of the pedestrians 
on their experiences on the pedestrian 
walks in the mixed use developments 
also varied with their ages, educational 
qualification, and their length of resi-
dence.  The perception of crowdiness (λ 
= 17.556, df = 5, p = 0.004), ease of way-
finding (λ = 12.185, df = 5, p = 0.032) 
and traffic jam (λ = 11.881, df = 5, p = 
0.036) on the pedestrian walkways var-
ied significantly with the ages of the 

respondents. The experience of crowdi-
ness and ease of wayfinding was high-
est among respondents, who were aged 
below 21 years, while the experience of 
traffic jam was perceived highest among 
those who were aged above 40 years. 
The respondents also varied significant-
ly in the perception of crowdiness based 
on their educational qualification (λ = 
33.343, df = 3, p = 0.000). Interestingly, 
those without formal education had the 
highest median score on the perception 
of crowdiness. The length of residence 
is also another respondents’ profile that 
defined how they perceived their expe-
rience of wayfinding (λ = 7.978, df = 
3, p = 0.046) and safety (λ = 7.858, df 
= 3, p = 0.049). While respondents that 
rated wayfinding in the neighbourhood 
higher had stayed in the area for more 
than 10 years, those who with residency 
more than 15 years rated their experi-
ence of safety lowest. The respondents 
did not vary significantly in their expe-
riences based on their gender, marital 
status and occupation.

To assess the impact of site pedestri-
an features on walking experience of the 
occupants of mixed use developments, 
regression analyses were carried out. 
Each of the variables used in assessing 
walking experience were entered as de-
pendent variables in different regression 
analyses, while the variables used in 
measuring perception of site pedestrian 
features were entered as independent 
variables. The results of the regression 
analyses revealed the site pedestrian fea-
tures that influenced different aspects of 
walking experience and these are pre-

Table 2. Site pedestrian features that impact on walkability in mixed use 
developments.

Table 3. Walking experience in mixed use developments.
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sented in Table 4. The experience of traf-
fic jam as perceived by the respondents 
was significantly influenced by the loca-
tion of shops on ground floors of build-
ings (beta β = 0.501, p < 0.05), directness 
of pedestrian routes (β = 0.481, p < 0.05) 
and the sheltering of pedestrian walks (β 
= 0.158, p < 0.05). Most of the respon-
dents who agreed that they experience 
traffic jams on the streets of the mixed 
use developments identified location of 
shops on the ground floor of mixed use 
developments, directness of pedestrian 
paths and sheltering of pedestrian walks 
as features that impact their movement. 
The location of shops on ground floors 

of buildings (β = -0.369, p < 0.05) or on/
close to sidewalks (β = -0.245, p < 0.05) 
influence the perception of slipperiness/ 
comfortability of walkways. This is in 
addition to distances between adjacent 
buildings (β = 0.335, p < 0.05). The 
perception of safety of pedestrians was 
significantly influenced by the distance 
between adjacent buildings (β = 0.494, 
p < 0.05) and presence of light features 
on pedestrian routes (β = 0.309, p < 
0.05). As may be expected, the presence 
of light features on pedestrian routes (β 
= 0.354, p < 0.05) also influenced the 
perception of the length of pedestrian 
routes. The site pedestrian features that 
significantly influence the perception of 
ease of way-finding were distance be-
tween adjacent buildings (β = 0.268, p 
< 0.05), directness of pedestrian routes 
(β = -0.343, p < 0.05) and availability of 
light features on pedestrian walks (β = 
0.493, p < 0.05). None of the site features 
influenced the perception of rowdiness 
of the pedestrian routes.

The overall occupants’ satisfaction 
of the respondents was investigated. 
Table 5 shows that a little less than half 
(47.6%) of the respondents are satisfied 
with the mixed use developments that 
they occupied. This suggests that the 
residents are not so satisfied with the 
developments.

To investigate the relationship be-
tween occupants’ satisfaction and pe-
destrian experience, a categorical re-
gression analysis was carried out. The 
level of satisfaction of the occupants 
was entered as a dependent variable, 
while the six variables used in mea-
suring pedestrian experience were 
entered as independent variables. The 
results (Table 6) show that pedestri-
an experience accounted for 31.6% of 
the variance in occupants’ satisfaction 
with mixed use developments (R2 = 
0.316, F = 2.973, p = 0.001). Only two 

Table 4. Categorical regression coefficients of the influence of site pedestrian features on 
walking experience.

Figure 6. A view of some of the store front (Source: 
Field work).

Figure 5. A view of Broad Street adjacent showing 
pedestrian walks (Source: Field work).
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of the pedestrian experience variables 
however account for this variance. The 
variables are the perception of slip-
periness and discomfort experienced 
on the pedestrian routes (β = -0.393, p 
< 0.05) and the distance to be covered 
when using the pedestrian routes (β = 
-0.212, p < 0.05). The results reveal that 
the more slippery and uncomfortable 
the respondents indicated the pedes-
trian routes are, the less satisfied they 
were with the mixed use developments. 
Lower occupants’ satisfaction was also 
recorded with respondents who strong-
ly rated the pedestrian routes as unnec-
essarily long. A greater effect size was 
however recorded with the effect of 
the slipperiness and discomfort experi-
enced by pedestrians on their satisfac-
tion with the mixed-use developments 
where they are occupants.

5. Discussions
Mixed use developments, according 

to Lee et al. (2013), creates an avenue 
for multiple uses of land. This study was 
carried out in neighbourhoods in Ma-
rina, Lagos, with shops, offices, schools, 
residences, religious houses and ware-
houses.  An important goal of mixed 
use developments, according to Striebig 
et al. (2016) is providing a pedestri-
an-oriented environment. The way 
pedestrians view such environments 
therefore become important. As noted 
by Bahadure and Kotharkar (2015) and 
Larco et al. (2012), the designs of mixed 
use developments influence the travel 
behaviours of pedestrians. In an earlier 
study, Shriver (1997) as well as Hess et 
al (1999) had found that walkability is 
influenced by short and direct routes, 
streetlights, cross-walks, planting strips 
and terrain of walkways. Crosswalks 
and planting strips were not provided in 
the neighbourhoods studied. However 
streetlights as well as direct walkways 
were rated high in this study as features 
that impact walkability. 

The findings of this study probably 
points to the need to separate vehic-
ular traffic from pedestrian routes in 
mixed use developments. Although 
the area investigated has a centralised 
car park, respondents agreed that traf-
fic jams on the streets is the most sig-
nificant perception of the neighbour-
hood in terms of walking experience. 

Safety and way finding were found to 
be important criteria for good walking 
experience. This appears to be in line 
with the findings of previous study by 
Karim and Azmi (2013), which high-
lighted the importance of safety in 
enhancing pedestrian experience. In 
addition to this criteria for good ex-
perience however, this study found 
that negative experience also arise 
from traffic jam, as earlier mentioned;  
length and slipperiness of walkways, 
as well as crowded walkways. The 
crowded nature was however found to 
be a function of the width of the walk-
ways or their non-availability.

Kari (2016) had found in a study 
of a campus in Finland that male and 
female respondents varied in their 
perception of safety in the walking 
environment. This study found that 
perceptions of site features as well as 
experiences of respondents also var-
ied with their socio-economic char-
acteristics. However in this study, re-
spondents did not vary significantly 
in their perceptions of the walkability 
features and their experiences based 
on gender and marital status. They 
however varied in their perceptions 
of these subjects based on their ages 
and educational qualifications. This 
suggests a need to consider age- and 

Table 6. Categorical regression coefficients on the influence pedestrian 
experience on user satisfaction with mixed use developments.

Table 5. Occupants’ satisfaction with mixed 
use developments.
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educational qualification-related pref-
erences in the planning of such mixed 
use developments. 

Certain site pedestrian features were 
found to influence walking experience 
in the mixed use developments investi-
gated. The same result had been found 
in the study by Zakaria and Ujang 
(2015). In this study, however, the or-
ganisation of car parks did not influ-
ence the experience of the pedestrians 
in any way. A close look at the mixed 
use developments reveal that the car 
parks were mostly located away from 
pedestrian routes (Figures 3 and 7). The 
experience of crowdedness of pedes-
trian routes was not also influenced by 
any pedestrian features. Further studies 
would be required to identify the fac-
tors that influence the crowdedness that 
is often observed on pedestrian routes 
in mixed use developments (Figure 5). 
One explanation however may be the 
absence of defined walkways in some 
areas and the undersized nature of the 
ones that were available. The findings of 
the study also corroborate the fact that 
improved lighting is necessary for en-
hanced pedestrian experience (Risser et 
al., 2006).

It is interesting to note that location 
of shops close to walks and on ground 
floors of the mixed use developments 
negatively predicted the slipperiness 
and discomfort experienced on side-
walks. This suggests that having these 
shops by the pedestrian walkways may 
have improved the maintenance of those 
walkways. This can be explained by the 
fact that shop owners in the often take 
the surrounding areas as part of their 

territory, when it comes to daily clean-
ing and maintenance of their shops.

Li et al. (2016) noted that transpor-
tation is related to the satisfaction of 
residents of a version of mixed use de-
velopment called the transit oriented 
development. In this case, the occu-
pants’ perceptions of traffic jam in the 
neighbourhood, which is related to 
transportation, did not significantly 
influence their satisfaction. The quality 
and the length of the pedestrian walks 
in the mixed use developments however 
influenced the occupants’ satisfaction. 
Short distances have been said to en-
courage walking and cycling (Rogat-
ka & Ramos Ribeiro 2015). Pedestrian 
walks are landscape features, which Lee, 
Kim and Moon (2013) suggested will 
influence the satisfaction of occupants 
of mixed use developments with inter-
mediary spaces. One would however 
note that although studies (Risser et al. 
2006) have linked safety and comfort 
of pedestrian paths to satisfaction, only 
comfort of pedestrian paths have been 
found to influence the satisfaction of 
pedestrians in this study.

6. Conclusion 
This study set out to investigate the 

walking experience of pedestrians in a 
mixed use development area in Marina, 
Lagos, Nigeria. The study was premised 
on the fact that there has been little or 
no empirical research on pedestrians’ 
perception of mixed use development 
in Nigeria, to inform the design process. 
The study identified the features that 
influence walkability in the mixed use 
development. It also assessed pedestrian 
experience and examined the relation-
ship between the presence of walkability 
features and pedestrian experience. The 
influence of pedestrian experience on 
residential satisfaction was also investi-
gated.

This study has provided evidence 
that on the features in the mixed use 
developments that influence walking 
experience and also indicate that walk-
ing experience significantly influence 
user satisfaction. Several studies on user 
satisfaction have considered other vari-
ables apart from site pedestrian features. 
The fact that site pedestrian features 
accounted for about 30 per cent of the 
variance in user satisfaction highlights 

Figure 7. A view of Marina Road showing the existing 
car park (Source: Field work).



ITU A|Z • Vol 18 No 3 • November 2021 • A.A. Oluwatayo, F. Akande, O. Oliyide, A. Agbola, B. 
Aderemi Lateef, T. Samuel

548

its importance, indicating that further 
studies on user satisfaction in mixed-
use developments should take these 
into consideration. The findings there-
fore provides a cue that pedestrian 
experience may be one of the missing 
links in occupants’ satisfaction studies, 
especially in mixed use developments. 

The findings of the study have im-
plications for design and policy. The 
findings suggest the need for future 
designs to address the issue of distanc-
es between buildings as well as lighting 
features on pedestrian walks as these 
impacted the most on pedestrian ex-
periences. The exact distances between 
buildings may however be the subject 
of further studies.

Since issues of site and experience 
for pedestrian may vary with culture 
and climate, further studies may inves-
tigate pedestrian experiences in other 
contexts.  This will establish the limit of 
generalisability of findings of research.
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Determination of the difference 
between environmental attitudes 
of 1st and 4th year students of 
landscape architecture

Abstract
The present study aimed to determine the difference between the environmen-

tal attitudes of freshmen and senior students attending Karadeniz Technical Uni-
versity Landscape Architecture Department in Turkey. The study group included 
160 freshmen and senior students at KTU Landscape Architecture. A scale de-
veloped by Uzun and Sağlam (2000) was employed as the environmental attitude 
scale. The scale includes 27 items in environmental behavior and environmental 
thought subscales. The environmental behavior subscale includes 13 items and 
the environmental thought subscale includes 14 items. The Cronbach alpha inter-
nal consistency coefficient of the environmental behavior subscale was calculated 
as 0.855, and the Cronbach alpha internal consistency coefficient of the environ-
mental thought subscale was 0.812. Thus, it could be suggested that the scale was 
valid and reliable. It was determined in the study that the environmental behavior 
(46.9875) and environmental thought (52.0375) and total environmental attitude 
scores (99.025) of the senior students were higher when compared to the fresh-
men (90.3375).
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1. Introduction
1.1. Environment

Environment is defined as “the hab-
itat of human beings or any living be-
ing “ (Özey, 2009). The harmony be-
tween living and non-living elements 
in this environment is important for 
the sustenance of the environment. 
However, this harmony has started 
to deteriorate over time due to hu-
man intervention (Erbasan and Erkol, 
2020).

According to another definition, 
the environment; It is defined as the 
living environment of a living thing. 
In ecological sense, it is a term that in-
cludes everything related to the indi-
vidual, living and non-living (Berkes 
and Kışlalıoğlu, 1993). This definition 
includes the natural and artificial en-
vironment.

If we make a more comprehensive 
definition, the environment, which 
has a very important place for living 
things, can be defined as the integri-
ty of the factors that affect the life of 
living things (Türk, 1998). It can also 
be expressed as the sum of physical, 
chemical, biological and social fac-
tors at a certain time that can have 
direct or indirect effects on the envi-
ronment, human activities and living 
things (Dinçer, 1996). Environment 
is the physical, biological, social, eco-
nomic and cultural environment in 
which people and other living beings 
maintain their relationships and in-
teract mutually throughout their lives.

The physical environment is a dy-
namic phenomenon that includes 
natural, cultural, historical, social and 
artificial elements, including humans, 
which are in continuous and changing 
interaction with each other. In other 
words, it could be defined as a set of 
all factors that affect the living be-
ings within the environment and are 
affected by mutual interactions. As a 
constantly changing dynamic phe-
nomenon, the environment is formed 
by natural and artificial elements due 
to the requirements of daily life. The 
environment that includes abiotic fac-
tors such as climate, soil, water, and 
natural structure, and biotic factors 
such as humans, animals and plants, 
acquires various qualities, definitions 
and characteristics based on titshe 

resources and features. The natural, 
cultural, historical, aesthetic, visual 
elements and features that form the 
environment are described as envi-
ronmental values (Erdoğan, 2006).

1.2. The importance of the 
environment for humans

Biological importance of the envi-
ronment; The biological aspect of the 
environment is directly related to bio-
logical diversity (plants, animals and 
microorganisms). Elliot Norse et al. 
Biodiversity concept introduced to 
the literature by 1990; It is a concept 
that serves to explain the variability of 
plants, animals and microorganisms, 
their relationships with the environ-
ments in which they live or with each 
other. There is also a permanent and 
irreplaceable relationship between bi-
ological diversity and human beings. 
The existence of human beings today 
and in the future depends on the state 
of biological diversity. The reason for 
this is that human beings, who are in 
the food chain, meet their basic needs 
such as shelter, clothing, nutrition and 
medicine from plants, animals and 
microorganisms (Keleş et al., 2009).

Economic Importance of the En-
vironment; The most important rela-
tionship between the environment and 
the economic system is the allocation 
of the resources needed in the produc-
tion of goods and services from the 
environmental environment consist-
ing of living and non-living natural 
resources. Because human needs can 
only be met with goods and services 
resulting from the completion of the 
production process, in which natural 
resources are also a factor (Ulucak & 
Erdem, 2013).

1.3. The human-environment 
relation

Human beings have been living in 
nature since their creation, and for a 
while they were content with what na-
ture provided. While other creatures 
tried to adapt to the existing natural 
conditions, humans wanted to con-
trol the nature by changing the natu-
ral environmental conditions through 
technology (Yıldız et al., 2000). The 
mistakes associated with this con-
trol attempt led to the environmen-
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tal problems. According to Sever and 
Yalçınkaya (2012), human beings 
dominated nature since the industri-
al revolution, and the change in the 
balance of power in favor of humans 
resulted in a rapid and insensible con-
sumption of global resources and the 
onset of environmental problems (Er-
basan and Erkol, 2020).

1.4. Environmental problems
Following the industrial revolution 

in the 19th century, significant devel-
opments were observed in the world. 
The rapid population growth and 
technological developments led to an 
increase in production and aggravated 
use of natural resources. Humans de-
stroyed nature, which they considered 
as an unlimited resource, to meet the 
increasing consumption and produc-
tion requirements. Economic, social, 
and technological growth also led hu-
mans to neglect environmental values 
(Özcan and Arık, 2019).

Especially due to the efforts of 
growth, development and to become 
a strong nation after the Second 
World War, several countries man-
aged to become economically devel-
oped nations, leading to environmen-
tal problems that threaten human 
life. Environmental problems, which 
were initially justified for growth and 
wealth, gradually became a global 
threat (Güzelyurt and Özkan, 2019; 
Çelik, 2019).

One of the consequences of hu-
man development was environmental 
problems. Environmental problems 
were initially observed in industrial 
regions; however, they later became 
global. Thus, environmental prob-
lems became an issue that concerns 
all living beings. Due to environmen-
tal pollution, the natural balance has 
deteriorated, certain living species 
disappeared, the recent phenomena 
of global warming and climate change 
became an issue. Today, environmen-
tal problems threaten all living beings 
(Çetin et al., 2020).

As the environmental problems 
grew and deepened, humans realized 
the limitless nature of these problems, 
and national and international efforts 
are spent to solve these problems (Yü-
cel and Babuş, 2005).

1.5. Environmental education
The negative impact of various en-

vironmental attitudes and behavior of 
the individuals lead to environmental 
problems (Capra, 2009). The future 
of the world and therefore that of fu-
ture generations lies in the solution of 
environmental problems. To develop 
positive environmental attitudes and 
behavior as a solution to the prob-
lems, it is necessary to investigate the 
factors that affect these attitudes and 
behavior, and to describe the rela-
tionship between these factors. Based 
on the findings, education that would 
improve environmental awareness in 
new generations could be a step in the 
right direction (Çetin et al., 2020).

It is known that educational ac-
tivities are important for permanent 
solution approaches to environmen-
tal problems. Raising environmental 
awareness is the most effective way to 
solve these problems. The individuals 
should be informed about the envi-
ronment and their behavior towards 
the environment should be changes 
through positive attitudes. Thus, the 
significance of education is clear in re-
solving and preventing environmental 
problems. The success would be possi-
ble through creating positive attitudes 
and behavior among the members of 
the society. There is no doubt that in-
dividuals with negative attitudes to-
wards the environment will be insen-
sitive to environmental problems and 
even continue to create new environ-
mental problems.

According to Bozkurt and Cansüngü 
(2002), the most basic method to tackle 
environmental problems is to educate 
all individuals in the society and raise 
awareness with organized methods. The 
value of the environment for the indi-
viduals is reflected in their behavior. 
The positive changes in environmental 
values and attitudes raise environmen-
tal awareness. Ayvaz (1998) reported 
that there was a correlation between 
environmental sensitivity and envi-
ronmental awareness, and individuals 
should be informed about what could 
be harmful for the environment. Boz-
kurt and Aydoğdu (2004) reported that 
6th, 7th and 8th grade students had in-
accurate knowledge on environmental 
problems. Yılmaz et al. (2002), reported 
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that the students’ level of knowledge on 
environment and environmental prob-
lems was inadequate, they did not learn 
the environmental concepts adequately 
and they were not fully aware of the en-
vironmental problems in a study con-
ducted with secondary and higher edu-
cation students. Çabuk and Karacaoğlu 
(2003) stated that adequate education 
was not provided in educational institu-
tions on air, water and soil pollution in 
a study conducted with college students. 
Uzun and Sağlam (2006) reported that 
individuals who had negative attitudes 
towards the environment would remain 
insensitive to environmental problems 
and even continue to create environ-
mental problems. Thus, the attitudes of 
individuals towards the environment 
are important.

1.6. Attitude
Attitude includes emotions, 

thoughts and behaviors about an ob-
ject. However, these dimensions are 
not independent. They mutually affect 
one another, and often these effects 
are consistent (Aydın, 2000; Özgüven, 
1998).

In other words, attitude is a mental, 
emotional, and behavioral reaction 
or predisposition that one organiz-
es towards oneself, any object, social 
problem or event based on self-experi-
ence and knowledge (İnceoğlu, 2004). 
Attitude towards the environment is 
described as learned consistent ten-
dencies towards the environment that 
manifest in positive or negative atti-
tudes (Pelstring, 1997). However, atti-
tude includes emotions, thoughts and 
behaviors about an object. However, 
these dimensions are not independent 
from each other, they mutually influ-
ence one another, and often consistent 
(Özgüven, 1998). Attitude makes the 
individual prone to a certain behavior 
towards the object of attitude. An indi-
vidual with a positive attitude towards 
an object or event tends to behave and 
approach positively, and exhibit af-
finity, support and assistance towards 
that object or event, while an individ-
ual with a negative attitude towards an 
object or event, is indifferent for that 
object or event, and tends to alienate, 
criticize or harm the object or event 
(Aydın, 2000). In a study on the atti-

tudes of high school students towards 
the environment, Kaya et al. (2009) 
reported that high school students 
could not convert their environmen-
tal thoughts into behavior. Hunger-
ford and Volk (1990) reported that a 
citizen with environmental awareness 
and sensitivity is an individual who is 
aware of environmental problems, has 
basic knowledge on environmental 
problems, contributes to the conserva-
tion of the environment, has the ability 
to solve environmental problems, and 
takes an active role in solving envi-
ronmental problems. Thus, it could be 
suggested that there is a direct correla-
tion between environmental problems 
and environmental awareness, envi-
ronmental sensitivity and environ-
mental education.

1.7. The study approach
In the last 3 decades, the number of 

studies on the correlation between en-
vironment and humans has increased 
exponentially. The study of the correla-
tion between human behavior and the 
environment became a field of interest 
in social sciences (psychology, sociolo-
gy, geography and anthropology) and 
environmental/spatial design (land-
scape architecture, architecture, interi-
or architecture, city and regional plan-
ning). Environment, which became a 
multi-disciplinary concept, has been the 
topic in various studies and approaches. 
The correlation between environment 
and behavior was initially researched in 
environmental psychology and spatial 
design disciplines. Environmental re-
search in architectural disciplines were 
mostly on environmental psychology 
(Bell et al., 2011; Düzenli et al., 2018; 
Özgüner et. al, 2012; Gifford, 2014; Steg 
et al., 2018; Gatersleben, 2018; Düzen-
li et. al. 2019), environmental behavior 
(Batavia, et al. 2019; Gage and Graefe, 
2019; Henkel et al., 2019;), environmen-
tal cognition (Kaplan, 2016; Wallner 
et al., 2018; Berto, 2019; Stenfors et al., 
2019; Van Hedger et al., 2019, Çorbaci 
et al, 2020), and environmental percep-
tion (Smith, 2015; Lindquist et al, 2016; 
Prior, 2017; Tarakci Eren et. al, 2018; 
Torres-Lima et al., 2018; Eroğlu et. al, 
2018; Hong et al, 2019; Eisenhart et al., 
2019; Menatti et al., 2019 ; Shang and 
Zheng, 2019; Kang and Kim, 2019).
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Topics such as environmental 
awareness, environmental sensitivity 
(Kiessling, et al., 2017; Cavanna, 2019; 
Cao and Chen, 2019; Cattaneo, 2019; 
Huang et al., 2019; Nikologianni et al., 
2019; Purwanti and Musadad, 2019), 
and environmental attitude (Strack et 
al., 2019; Diekmann, and Franzen, 2019; 
Aznar-Díaz et al., 2019; Janmaimool 
and Khajohnmanee, 2019; Stanley and 
Wilson, 2019; Baur, 2019), on the oth-
er hand, were researched by scientific 
branches other than architecture.

There are only a few studies on en-
vironmental problems, environmental 
awareness, environmental attitudes in 
landscape architecture and behavior-
al issues in Turkey (Alpak et al., 2018; 
Alpak et al., 2020; Kiper, 2014; Özhanc 
and Yılmaz, 2015; Oguz et. al., 2011; Yu-
cel et.al., 2006 ; Selim et.al.,2011; Ertürk 
et.al., 2017, Bayramoğlu et al., 2019).

Landscape architecture profession 
is taught in various faculties of several 
universities with different course con-
tent in Turkey. Thus, the course weight 
and content of environment courses 
may differ. In Karadeniz Technical Uni-
versity Landscape Architecture Depart-
ment, the most important environmen-
tal course is the environmental design 
project. In this course, 6 environmental 
design projects are developed, including 
one semester in the freshmen and se-
nior years, and two semesters in soph-
omore and junior years. This course is 
one of the most important courses that 
instruct environmental knowledge to 
landscape architecture students with so-
cial, psychological, architectural, tech-
nical and applied approaches. Further-
more, students take courses such as Soil, 
Ecology, Plant Material (Dendrology), 
Botany, Environmental Behavior, Geo-
graphic Information Systems, Planting 
Techniques, Planting Design, Ground 
Covers, Sustainable Recreational Plan-
ning, Irrigation Techniques, Landscape 
Engineering Knowledge and Applica-
tions, National Parks, Rock Gardens, 
Water Gardens, Aquatic Biotopes, Zoos, 
Green Roads, Planning Participation, 
National Park Management, Indoor 
Plants, Green Infrastructure Systems, 
and Tourism and Recreation Planning 
during their education and they are 
expected to expand their knowledge 
on environment and attitudes  before 

graduation. Furthermore, they are ex-
pected to contribute to the individuals 
around them. The aim of the present 
study was to determine the differences 
between the environmental attitudes 
of the freshmen students who recently 
started to attend the school and senior 
students who took all above-mentioned 
courses. Because it was assumed that 
these courses had a positive impact on 
student attitudes towards the environ-
ment. As mentioned above, the present 
study was considered essential since 
most previous studies were conducted 
in the field of education in Turkey, and 
lack of studies in landscape architecture.

2. Materials and method
Descriptive survey model was em-

ployed in the present study. The study 
was conducted with randomly assigned 
160 freshmen and senior students at-
tending Karadeniz Technical University 
Landscape Architecture Department. 
The study data was collected with the 
environmental attitude scale developed 
by Uzun and Sağlam (2000). The scale 
includes two sub-dimensions: the envi-
ronmental behavior and environmental 
thought subscales. The environmental 
behavior subscale includes 13 items and 
the environmental thought subscale 
includes 14 items. The scale includes 
27 items. The Environmental Attitude 
Scale is a 5-point Likert-type scale (5 
completely agree and 1 (completely dis-
agree) for both positive and negative 
statements, and the total score reflects 
the environmental attitude score of the 
participant. The possible scores vary 
between 13 and 65 in the 13-item En-
vironmental Behavior Subscale, while 
possible scores vary between 14 and 70 
in the 14-point Environmental Thought 
Subscale. The minimum total scale 
score, thus, is 27, and the maximum 
score is 135.

In Likert type scales, the scale score 
is the sum of the scores for individual 
responses to the items. Scoring is con-
ducted as presented in Table 3 in Likert 
type scales. Furthermore, the scoring of 
positive and negative items is different.

After the application, it was deter-
mined that the Environmental Attitude 
Scale was two-dimensional. The analy-
sis of the items revealed that the first di-
mension measured the environmental 
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behavior of the students, and the items 
in the second dimension measured 
the environmental thoughts of the stu-
dents. The items that measured these 
two sub-dimensions of attitude were 
classified as “Environmental Behav-
ior Subscale” and “Environmental 
Thought Subscale”.

2.1. Environmental Attitude Scale
2.1.1. Environmental Behavior 
Subscale

1. I watch radio and TV shows 
about the environment

2. I follow environmental develop-
ments in daily newspapers

3. I watch documentaries on envi-
ronment

4. I read books on environment 
other than textbooks

5. I read popular magazines on en-
viron ment

6. I read scientific articles on envi-
ronment

7. I would not hesitate to warn peo-
ple who harm the environment

8. I would like to volunteer in envi-
ronmental activities at school

9. My friends know that I am sensi-
tive for the environment

10. I can volunteer for long term for 
a habitable environment

11. I share my environmental 
knowledge with my friends

12. I pay attention weather the 
waste of the product is recyclable 
when shopping

13. I prefer environment-friendly 
products even if they are more expensive

2.1.2. Environmental Thought 
Subscale

1. Endangered species are exaggerat-
ed, there are already several species in 
nature, extinction of a few is not im-
portant.

2. It is more beneficial for our coun-
try to construct better roads instead of 
spending money on historical places.

3. Erosion is no longer a reality in our 
country

4. Agricultural pesticides are benefi-
cial for the environment

5. It is conceivable to sell degraded 
forest land to increase national revenues

6. The state should allow the con-
struction of touristic buildings in na-
tional parks and forests.

7. It is best to wick the wetlands to 
build houses.

8. Human waste is not a problem 
since the environment cleans itself.

9. The ozone layer thinned out es-
pecially over the US. Turkey is not in 
danger.

10. Turning off the lights when leav-
ing a room would not cause significant 
energy savings.

11. There is plenty of water on earth: 
humans could never contaminate it.

12. The rapid depletion of natural 
resources is a significant problem for 
our future.

13. Urban sprawl is one of the most 
important problems in Turkey.

14. Global warming could lead to di-
sasters in the future.

3. Data analysis
In the analysis of the study data, en-

vironmental behavior and environmen-
tal thought subscale arithmetic averag-
es and scores of all respondents in the 
sample were initially calculated. Then 
a correlation analysis was conducted to 
determine whether there was a correla-
tion between the environmental behav-
ior and thought scores based on student 
seniority. Simple linear regression anal-
ysis was conducted to determine the 
effect size. Finally, ANOVA was con-
ducted to determine whether there was 
a difference between the environmental 
behavior and thought mean scores of 
freshmen and senior students.

4. Findings 
The total mean student scores for the 

environmental behavior and environ-
mental thought subscales are present-
ed in Table 2. It was determined that 
the mean environmental attitude score 

Table 1. Item scoring. 
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(99.025) of the senior students, which 
is the sum of the mean environmental 
behavior (46.9875), and environmen-
tal thought (52.0375) subscale scores, 
was higher than those of the freshmen 
(90.3375).

The mean score for each item in the 
environmental behavior and environ-
mental thought subscales are presented 
in Tables 3 and 4.

Correlation analysis was conduct-
ed to determine whether there was a 
correlation between students’ environ-
mental behavior and thoughts based 
on seniority. Correlation analysis find-
ings are presented in Table 5. Thus, it 
was determined that there was a posi-
tive correlation between the total en-

vironmental behavior and total envi-
ronmental thought scores. Correlation 
coefficient was calculated as r = 0.489. 
As the total environmental behavior 
score increased, the total environmental 
thought score increased. There was also 
a positive and significant correlation 
between the student seniority and total 
environmental behavior and environ-
mental thought scores. In other words, 
the total environmental behavior and 
environmental thought scores of the se-
nior students were higher than those of 
the freshmen. The scale scores increased 
with seniority. Environmental behavior 
score correlation coefficient was r = 
0.631 and environmental thought score 
correlation coefficient was r = 0.360.

Table 2. The environmental behavior, environmental thought and the environmental attitude 
scores of freshmen and senior students.

Table 3. The arithmetic mean environmental behavior score of the students in each related 
scale item.

Table 4. The arithmetic mean environmental thought score of the students in each related 
scale item.

Table 5. Correlation analysis findings. 
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After the direction and size of the 
correlation between student seniority 
and environmental behavior and en-
vironmental thought scores was deter-
mined with the correlation analysis, 
simple linear regression analysis was 
conducted to determine the effect of se-
niority on environmental behavior and 
thinking scores (Table 6).

As seen in Table 6, it was determined 
that the effect of seniority on environ-
mental behavior and thought scores was 
positive and statistically significant. This 
effect was higher on the environmental 
behavior score (ß =, 583; p = 0.01) and 
lower on the environmental thought 
score (ß =, 116; p <0.05). The effects of 
seniority on environmental behavior 
and environmental thought scores are 
presented in Figure 1.

Based on analysis of the scores of 
the freshmen and senior students, 
their mean environmental behavior 
and thought scale scores were calcu-

lated and ANOVA was employed to 
determine whether there was a differ-
ence between the mean scores  based 
on seniority (Tables 7 and 8). The re-
view of Table 7 demonstrated that 
“Sig.” value was <0.05 for all variables. 
In other words, there was a significant 
difference between environmental be-
havior and environmental thought 
scores based on seniority. The differ-
ence based on seniority was predomi-
nant in environmental behavior scores 
(F = 105,331; p = 0,00). The difference 

Table 6. The regression findings conducted to determine the effect of seniority on 
environmental behavior and thinking scores.

Figure 1. The theoretical model for the effects 
of seniority on environmental behavior and 
environmental thought scores.

Table 8.  The results of the one way analysis of variance conducted to determine whether 
there was a difference between environmental thought and environmental behavior scores 
of the freshmen and senior students.

Table 7. The mean environmental thought and environmental behavior scores based on 
seniority.
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between the environmental thought 
scores was also significant based on 
seniority (p = 0.00). However, the dif-
ference was lower than environmental 
behavior scores (F = 23,560).

5.  Discussion 
The review of previous studies con-

ducted on environmental attitude, envi-
ronmental behavior, and environmen-
tal though revealed that various scales 
were developed by different authors, 
while certain scales were utilized with 
different samples in different research 
fields. One was the 15-item “New Eco-
logical Paradigm (NEP)” scale (Dunlap 
et al. 2000), which is widely used in the 
literature to determine environmental 
attitudes. NEP (Dunlap and Van Liere 
1978; Dunlap et al. 2000; Dunlap, 2008) 
was developed by Dunlap and Van Liere 
in 1978 and revised in 2000. In the liter-
ature review, it was observed that NEP 
was applied to several groups. In the 
literature, there are studies developed 
especially for students and certain other 
applications. Demirel et al. (2009) inves-
tigated the impact of nature recreation-
al activities on environmental attitude. 
The sample included students attending 
different universities in Ankara. The 
analysis was conducted on a 5-point 
Likert type scale. Erdoğan (2006) test-
ed the NEP scale on students attend-
ing four colleges in different provinces 
and investigated whether the students 
had nature-centered or human-cen-
tered thinking. Alnıaçık and Koç (2009) 
determined the attitudes of students 
attending 5 universities and Alnıaçık 
(2010) determined the attitudes of stu-
dents attending 7 universities towards 
the environment using the NEP scale 
and reported that the awareness of uni-
versity students about environmental 
problems was above average.

Yet another scale was developed by 
Altınöz (2010). This test included 15 
multiple choice questions. Each item 
has five choices, and it was first used 
by the authors and then by various oth-
ers. Kıyıcı et al. (2014) used the scale 
in a study on the analysis of the change 
in environmental literacy of pre-ser-
vice teachers with nature education 
and their views, Erbasan and Erkolun 
(2020) used the scale in their study ti-
tled ‘Investigation of Environmental 

Knowledge, Attitudes and Behavior of 
Classroom Teachers’ in 2020’, Akıllı and 
Genç (2015) used the scale in a study 
on the analysis of environmental liter-
acy sub-dimensions of middle school 
students based on various variables, 
Kışoğlu et al. (2016) used the scale to 
investigate the environmental problem 
attitudes of pre-service teachers who 
will instruct environmental education 
in primary and middle schools, and also 
certain other authors used the scale.

The environmental attitude scale 
used in the present study was initially 
used by Uzun and Sağlam, who devel-
oped the scale, in 2000, and later used 
on various sample groups by various 
authors in different fields. Sadık and 
Çakan (2010) used the scale in a study 
on environmental knowledge of biology 
students and their attitudes towards en-
vironmental problems. The aim of that 
study was to investigate the students’ 
environmental knowledge and their 
attitudes towards environmental prob-
lems based on certain variables. The 
study was conducted with 212 students 
attending Çukurova University, Faculty 
of Arts and Sciences, Department of Bi-
ology. T-test and variance analysis were 
employed in data analysis. The analyzes 
demonstrated that environmental be-
havior and attitudes of female students 
were more positive when compared to 
male students. While there was no sig-
nificant difference between the environ-
mental thought scores of the students 
based on seniority, it was determined 
that the environmental behavior scores 
of freshman students were more pos-
itive. Yet in another study, Kahyaoğ-
lu (2013) investigated the correlation 
between the environmental attitudes 
and intelligence domains of middle 
school students based on the multi-
ple intelligence theory. The study data 
were collected with the “multiple intel-
ligence domains inventory” developed 
by Armstrong (1999) and translated 
into Turkish language by Saban (2002) 
and the “environmental attitude scale” 
developed by Uzun and Sağlam (2006) 
that includes environmental behavior 
and environmental thought sub-dimen-
sions. The analysis of the correlation 
between the environmental attitudes 
and intelligence domains of the mid-
dle school students revealed that there 
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was no significant difference between 
the environmental attitudes and logical, 
social, physical, intrinsic, naturalistic 
and visual intelligence domain scores 
of the middle school students, while a 
significant difference was determined 
between verbal intelligence and musical 
intelligence domain scores. On the other 
hand, it was determined that there were 
low significant correlations between en-
vironmental attitude scores and logical 
mathematical intelligence scores of the 
pre-service teachers. The scale has been 
used in several other studies. Poley and 
O’Connor (2000) developed the “Envi-
ronmental Attitude Scale” and applied 
the scale to 92 individuals. In a study on 
curricula, it was revealed that the atti-
tude and behavior dimensions were ne-
glected in the curricula and the curricu-
la mostly aimed to provide information. 
Environmental attitudes, beliefs and 
emotions were discussed in the study. 
It was concluded that besides providing 
information about environmental pro-
grams, raising environment awareness 
and environment-friendly individuals 
should be prioritized based on the di-
mensions of environmental attitudes 
and behavior.

Yilmaz, Boone, and Andersen (2004) 
developed a 51-item “Attitudes Towards 
Environmental Problems Scale.” The 
scale was applied to 458 students, and 
the attitude scores were compared and 
analyzed based on independent vari-
ables such as gender, education level, 
socio-economic status, and the region 
of the school.

Tuncer, Ertepinar, Tekkaya, and 
Sungur (2005) developed a Likert-type 
survey that included 45 items and four 
factors (environmental problem aware-
ness, national environmental problems, 
problem solutions, individual responsi-
bility awareness) and applied the scale 
to 1497 students attending private and 
public schools. In the study, a statistical-
ly significant difference was determined 
between students environmental atti-
tudes based on school type and gender.

In a study on the impact of social 
desirability on environmental aware-
ness, attitudes and behavior, Çınar et 
al. (2019) sampled individuals who 
participated in nature hiking tours. The 
findings demonstrated that the envi-
ronmental awareness, environmental 

attitudes and environmental behavior 
of these individuals were significantly 
affected by social desirability. Thus, it 
was observed that raising environmen-
tal awareness, attitudes and behavior is 
very difficult and even the sincerity was 
affected by social pressures via social 
desirability.

Gazeloğlu (2019) investigated the en-
vironmental behavior of academicians 
and reported that academicians were 
more environmentally sensitive to pass 
a clean world on to the children. Fur-
thermore, they proposed legal regula-
tions for businesses that pollute the na-
ture. Finally, they argued that will file a 
complaint to relevant authorities about 
environmental problems (such as busi-
nesses, vehicles, machinery, etc.). These 
sensitivities were among the prominent 
arguments of the academicians.

Turkistani (2019) investigated the 
impact of the environmental attitude 
levels of consumers on purchasing be-
havior, and they applied a questionnaire 
to 400 students at Marmara University. 
The findings revealed that the effects 
of environmental interest, sensitivity, 
awareness, pollution and environmental 
problems and other demographic vari-
ables (age, gender, education level, etc.) 
on purchasing environmentally friendly 
products were statistically significant.

A similar study was conducted by 
Dinavasova (2019). The findings of the 
study on the effect of individual envi-
ronmental attitudes on sustainable con-
sumption behavior demonstrated that 
environmental attitudes had an effect 
on sustainable consumption behavior. 
Furthermore, it was observed that the 
environmental attitude and sustainable 
consumption behavior sub-dimensions 
varied based on certain demographics.

6.  Conclusion
Although the difference between 

the environmental behavior scores 
of the freshman and senior students 
was not significant in the study, the 
environmental behavior scores of the 
senior students were higher than the 
environmental behavior scores of the 
freshman students. Similar findings 
were obtained about the environmen-
tal thought scores. In other words, the 
environmental thought scores of the 
freshman students were lower than the 
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environmental thought scores of the 
senior students. Finally, it was deter-
mined that the environmental attitude 
scores of the senior students were high-
er than those of the freshman students.

The analysis of the item scores in 
the environmental behavior subscale 
revealed that the arithmetic mean 
score of senior students was higher 
in all items except two items. Only in 
the 11th item, the average scores of 
the freshman and senior students were 
equal. In the analysis of the 13th item 
scores, the mean score of freshman stu-
dents was higher.

The analysis of the item scores in 
the environmental thought subscale 
revealed that the mean scores of the 
senior students were higher in 9 out 
of 14 items, while the mean scores of 
the freshman students were higher in 
the 1st, 5th and 12th items. In the 2nd 
item, the mean scores were equal.

The statistical analyses were con-
ducted to determine whether there was 
a correlation between environmental 
behavior and environmental thought 
scores of the freshman and senior stu-
dents, and a significant and positive 
correlation was found between these 
scores. In other words, when the en-
vironmental behavior score increased, 
the environmental thought score in-
creased as well. Furthermore, the im-
pact of seniority on environmental 
behavior and thought scores was inves-
tigated, and a positive and significant 
correlation was determined. In oth-
er words, as the class level increased, 
the score increased as well. The effect 
on the environmental behavior score 
was higher, while the effect on the en-
vironmental thought score was lower. 
Also, it was tested whether the total 
environmental behavior and environ-
mental thought scores differed based 
on seniority, and a difference was de-
termined between the freshmen and 
seniors.

The present study was based on the 
assumption that education will have an 
impact on environmental behavior and 
environmental thought; and thus on 
environmental attitudes, and the accu-
racy of the assumption was determined 
with the statistical analysis conduct-
ed on the scale data. The scale scores 
demonstrated that, the sensitivity of 

the students who took environmental 
courses for four years increased and the 
courses had a positive impact on their 
behavior, thoughts and attitudes. The 
assumption was confirmed in the pres-
ent study conducted with the freshman 
and senior students attending Karad-
eniz Technical University, Landscape 
Architecture Department.
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The using of urban park as 
perceived by visually impaired

Abstract
Visually impaired individuals deserve a comfortable outdoor experience. They 

need to perceive the space in the urban outdoors and act independently in the 
urban environment. These individuals have multi-sensory perceptual abilities in 
understanding the formal criteria in accessing and using urban spaces. Subse-
quently, it is essential to discuss these multiple sensory perceptions within the 
design and planning of the public spaces. This study aims to understand the sen-
sory references of visually impaired individuals and their perception of landscape 
and space while they use urban parks. In this context, the focus is on how these 
individuals take their positions, develop orientations, coordinate movements, and 
behaviors based on the tactile, auditory, olfactory, and gustatory clues they receive 
from the environment. For this purpose, we conducted semi-structured one-on-
one interviews with 22 visually impaired individuals. As a result of in-depth inter-
views, we understood visually impaired individuals’ sensory references and their 
independent mobility in the urban environment.  While each individual’s senso-
ry references vary, sometimes different references are collected in one sense, and 
sometimes a reference was perceived by more than one sense. Developing sensory 
references in the urban landscape design is useful in providing comfortable space 
usage for the visually impaired and all other users.
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Universal design, Visually impaired, Sensory perception, Sensory references, 
Sensory perception of a landscape.
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1. Introduction
Visually impaired individuals are a 

significant reference group for universal 
design. The universal design promotes 
a sound design approach to meet po-
tential user groups’ needs, while taking 
into account all users with specific char-
acteristics (Mace, 1988; Rocque et al., 
2015). There are a lot of people in so-
ciety who live partially or fully lacking 
vision. Even though some individuals 
have a congenital visual impairment, 
sometimes people might be visually 
impaired due to an illness or accident. 
Visually impaired people have the right 
to participate in social life in the urban 
environment as much as every human 
being.

The visually impaired individuals are 
limited in their ability to use, experi-
ence, and perceive the space. However, 
they cannot perform their movement 
independently in the urban environ-
ment and therefore cannot use the ur-
ban environment.

The problems faced by visually im-
paired individuals in urban life are re-
lated to the physical structure of the cit-
ies. It is inevitable that these individuals, 
who cannot act most of the time inde-
pendently, lose their area of movement 
thoroughly due to unplanned construc-
tion and inadequate arrangements in 
the urban environment. Besides, spatial 
designs can restrict the mobility of these 
individuals. Improper implementation 
of relevant standards in the urban built 
environment prevents these individuals 
to move out of their homes and restrict 
participation in urban life and their ac-
cess to health services provided by the 
government (Republic of Turkey, 2010; 
Gezer 2014; Akcalı, 2015). 

A study conducted with visually im-
paired young people living in the UK 
shows that 20% of the young people 
who participated in the study could 
not go out of their houses. 34% of them 
could go to places close to the area they 
live in, and only 41% of them can walk 
alone in the neighborhood (Bruce et al., 
1991). Thus, another study shows that 
70% of the visually impaired individu-
als who participated in this survey can 
move independently outside their home 
and environment (Clark-Carter et al., 
1986; Belir, 2012). In providing acces-
sible urban living standards to visually 

impaired individuals, resolving physical 
barriers may help to overcome social 
constraints.

Studies on visually impaired indi-
viduals in the literature vary in archi-
tectural and urban design scales and 
contents, and try to reveal the event in 
the context of buildings, streets, and 
squares. Most of these studies focus 
on urban space’s physical properties 
and not the sensory perception of the 
visually impaired. However, there are 
insufficient number of studies investi-
gating visually impaired individuals in 
the city parks context and focusing on 
the use of multiple senses.

This study aims to understand vi-
sually impaired individuals’ sensory 
references and their perception of the 
landscape space. In this context, the fo-
cus is on how these individuals direct 
their positions, develop descriptions, 
understand orientations, decide on 
movements and behaviors by using the 
tactile, auditory, olfactory, and gustato-
ry clues in the urban park scale.

In this paper, we study the percep-
tion of landscape and understanding of 
landscape space with visually impaired 
people’s auditory, tactile, olfactory, and 
gustatory senses, which reveals the im-
portance of a different starting point in 
multi-sensory perceptible landscape 
design. In universal design context, this 
study has original value in terms of the 
perception of all senses to shape land-
scape design and providing sustainable 
solutions in promoting exclusive urban 
public space design.

2. Visually impaired individuals and 
their perception patterns

The visually impaired persons prefer 
a cane, guiding visionary, or guide dog 
more than electronic devices.  The guid-
ing visionary can facilitate a comfort-
able, fast, and safe stroll of the visually 
impaired; however, the guiding vision-
ary may not be available all the time to 
give this service.  The guide dogs can 
also lead the movement and become 
the best friends of the visually impaired 
towards developing emotional connec-
tion. However, the guide dogs may be 
costly, and not welcomed some places 
including café and such; therefore, their 
utility may diminish (Gürkan, 2012). 
The visually impaired persons mostly 
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use a cane as a tool to move in differ-
ent environments. Although they sup-
port the independent movement, these 
solutions are addictive for the visually 
impaired.

Gaunet (2006), investigates the direc-
tion-finding performances of visually 
impaired pedestrians, where 7 of the ob-
servations in this study use a cane, and 
3 use a guide dog. Her findings reveal 
that direction performance can change 
according to the technical assistance 
they use in their journeys. Similarly, 
her findings suggest that there should 
be guidance clues and design rules to 
help the visually impaired find direction 
in urban environments (Gaunet, 2006).  
Sound design is imperative to include 
visually impaired public spaces and es-
sential for exclusively promoting quality 
of life in urban environments.

Quality of life in urban environ-
ments depends on spatial experiences 
and decisions in different situations and 
scales. Every individual living in the 
city has a spatial awareness formed by 
vision, auditory, tactile, olfactory, and 
gustatory senses. Sensory inputs from 
the surrounding environment enable 
people to perceive their environments 
(Stankiewicz & Kalia, 2007). People 
create their spatial knowledge by ex-
periencing urban contexts; in this way, 
one knows the geography of the city 
and learns the locations of places. (Ja-
cobson, 1998; Belir, 2012). Therefore, 
experience in urban space is essential 
in the perception of space (Porteous, 
1996). The mental evaluation initiates 
the formation of behavior in space ori-
entation. This formation is completed 
by the individuals choosing and per-
ceiving the infinite signs in the space 
according to their importance (Girit-
lioglu, 1991; Pallasmaa, 2006).

Within the social life of the city, every 
individual perceives the environment, 
ultimately with visual stimuli (Turkoz 
Sarp, 2013). If the vision is impaired, in-
dividuals employ other sensory stimuli 
while conceiving their perception of the 
environment. Individuals who are born 
blind or blind after a limited period in 
childhood rely entirely on information 
from other stimuli hence utilizing their 
tactile, auditory, olfactory, and gustato-
ry senses (Warren 1978; Heylighen & 
Herssens, 2014). Subsequently, blind in-

dividuals’ lifestyles, time management, 
and space understanding are different 
from other people. These individuals 
use icons, signs, and expressions in the 
external environment at different lev-
els other than the sense of sight. With 
the help of these various clues, they 
take their places in urban life and par-
ticipate in social life (Sürmen, 2004; 
Marston & Golledge, 2004; Jenkins, 
Yuen & Vogtle, 2015). 

In crowded cities nowadays, urban 
parks provide physical exercise and 
relaxation areas for the citizens. In ad-
dition to these functions, these urban 
living areas also offer psychological, so-
cial, and cultural services (Lynch, 1990; 
Francis, 2003; Chiesura, 2004; Walker, 
2004). Urban parks conveniently locat-
ed and accessible to all types of users 
can promote and enrich social life (Ce-
lik, 2013; Siu, 2013). Urban park design 
is a process that adopts design principles 
such as accessibility, legibility of space, 
and its comfort and usability.

In the use of urban parks by visual-
ly impaired users, the location of the 
space in the city and the accessibility of 
the area are the first concerns. The spa-
tial composition, the placement of the 
landscape elements, the physical and 
functional qualities are also important 
concerns. Sensory clues taken from 
both the physical environment and the 
perception of the space by visually im-
paired individuals are useful in visually 
impaired individuals’ movement in the 
public space. Therefore, sensory clues in 
the physical environment is a critical el-
ement of open space design. 

In urban design, there is need for 
comprehensive studies, which provide 
accessible, perceptible, cognizable, and 
usable implementation of landscape 
spaces, along with multidisciplinary 
and sustainable approaches. The urban 
spaces arranged with the visually im-
paired sensory space perception refer-
ences will help to ensure accessibility 
and perceptibility for all users.

3. Method
The analytical approach of this study 

involves face to face interviews. The in-
terviews include open-ended, unstruc-
tured, and semi-structured questions 
(Newton, 2010; Cokluk et al., 2011; Ce-
tin, 2017; Creswell, 2014). The inquiries 
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are related to the tactile, auditory, olfac-
tory, and gustatory senses. We evaluate 
the sensory references for visually im-
paired individuals to understand their 
perception of landscape spaces.

3.1. Participants
In this research, we utilized a ‘ho-

mogeneous sample’ with a purposive 
sampling technique (Abbak, 2015). A 
total of twenty-two visually impaired 
individuals (10 females and 12 male) 
were involved in interviews. The par-
ticipants’ selection criteria are the fol-
lowing: 1-Lost all or almost all ability to 
see, 2- Use cane actively, 3- Active par-
ticipation in urban life, and 4- Able to 
move independently. The participants 
were either work at or the member of 
the following enterprises: ITU Disabled 
Student Advisory Unit, Boğaziçi Uni-
versity Technology and Education Cen-
ter for the Visually Impaired, Six Point 
Blind Association, Six Point Foundation 
for the Blind, Association of the Visually 
Impaired, Turkey Association of the Vi-
sually Impaired.

3.2. Data collection
The process of collecting data to de-

termine the limits of research involve 
collecting information through un-
structured, structured, or semi-struc-

tured interviews, observations, docu-
ments, and visual materials, as well as 
the creation of a protocol for record-
ing the interviews (Cohen et al., 2007; 
Newton, 2010; Creswell, 2014). In this 
study, we used a semi-structured in-
terview. There were four open-ended 
questions at two stages in the inter-
views. These questions are: (1) Do you 
go to the city parks in Istanbul? (2) Is 
there a city park where you go, why do 
you prefer this park? (3) Could you sort 
the senses according to the intensity of 
use during a park visit? (4) Could you 
explain how your senses provide a ref-
erence to you when you visit a park? 

The interviews were conducted 
through follow-up of the questions 
and without directing the individuals; 
each interview was 40 to 60 minutes. 
We took short notes during the in-
terviews and recorded all interviews. 
Before each interview, we ask the per-
mission of the participants. We follow 
the time and place preference of the 
interviewees. We first got permission 
from the “Istanbul Technical Universi-
ty Ethics Committee for the Social Sci-
ences and Humanities. And then, we 
mailed the ethics committee’s permis-
sion to individuals and obtained their 
consent for recording the interview 
before the interview.

Table 1. Demographic characteristics of participants.
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3.3. Data analysis
The best way to analyze the collect-

ed data is to identify the key themes in 
the data. Even the short notes received 
during the interview are beneficial in 
creating themes. It is not the numbers 
that are important in reporting the in-
terview data, but what the participants 
report (Creswell, 1998). 

We analyzed the interview voice re-
cordings and transferred the records 
into text. We classified sensory referenc-
es under four themes: auditory, touch, 
smell, and gustatory sensation. Each 
theme had its own categories; thus, 
we generated perception-comprehen-
sion-usage referrals to the space corre-
sponding to each class. We then created 
a network map of sensory themes, sen-
sory reference categories, and percep-
tion-comprehension-usage to elaborate 
on the corresponding relationships. We 
used Graph Commons software for this 
task. “Graph Commons is a collaborative 

platform for mapping, analyzing, and 
publishing data-networks. It empowers 
people and organizations to transform 
their data into interactive maps and 
untangle complex relations that impact 
them and their communities.” (https://
graphcommons.com/about).

4. Results
4.1. Demographic characteristics of 
participants

Among the 22 participants of the 
study, the respondents’ ages range from 
23 to 59 years old (mean = 37.54; SD = 
10.5). Twenty-one individuals in our 
sample are actively working in different 
professional disciplines, and one partic-
ipant is a housewife. All of the individ-
uals in our sample participate in urban 
life independently (Table 1).

Almost all respondents, except 
two, have at least a high school degree 
(90.9%). Moreover, four of the respon-
dents are currently enrolled in college. 

Figure 1. Responses of participants to questions about their park experiences.
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In our sample, twelve of the participants 
of different ages are congenitally blind; 5 
of them lost their sight when they were 
young, and 4 of them gradually lost 
their sight when they were adults (e.g., 
with only 10% visual activity).

4.2. Responses of participants to 
questions about park experiences

The main obstacle encountered for a 
visually impaired person in experienc-
ing the urban environment is the dan-
ger of safety. The following table (Figure 
1) provides some quotations from two 
open-ended question-answers about 
participants’ urban park experiences.

The results show that 54.5% of the 
respondents go to a city park frequently 
or occasionally, and 18.2% of the partic-
ipants visit city parks very rarely, while 
27.3% of them never go to a park. 5% 
of the frequent visitors emphasize that 
they prefer these parks because they are 
near their houses. This finding shows 
that the accessibility of the urban parks 
by visually impaired users are affected 
by the neighborhood where s/he lives.  
Besides, the location of the participant’s 
residence, transportation route, type 
of transportation, and the availability 
of different modes of public transport 
(such as pedestrian use and various 
public transport: bus, subway and such) 
is critical. Participants prefer the areas 
frequently experienced more because 
they know well.

Seventy-five percent of participants 
(6/8) who don’t visit a city park state 
the following issues: The transportation 
network of the place is not readable, the 
presence of multi-step stairs, the disap-
pearance of the direction to go in some 
areas, and the safety concerns in the 
incident of accident. For these reasons, 
respondents declared that they prefer 
using a sighted guide instead of visiting 
city parks alone. Additionally, they have 
accessibility concerns within the parks. 

4.3. Senses used for conceiving 
the urban park

The weakness or absence of sight 
requires the use of alternative sens-
es other than vision. The individu-
al’s character and his/her social and 
cultural values are highly influential 
in the perception of a place (Morval, 
1985; Gezer, 2014; Fuda, et al., 2015). 
As in every individual, these differ-
ent physiological and socio-cultural 
characteristics affect visually impaired 
people’s orientation to the senses of 
auditory, touch, olfactory, and gusta-
tory (Table 2). 

Ten participants state that they first 
use their sense of auditory when they 
enter a city park, and they determine 
the sensory reference mostly in a space 
with the help of this sense. Ten partic-
ipants state that they mainly focus on 
the olfactory sense in the same experi-
ence process.

Table 2. The ranking of the senses used by the participants in park visit.
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As the second input, ten partici-
pants (43.2%) use the sense of audi-
tory, eight of them (31.8%) use the 
sense of olfactory, five of them (22.7%) 
employ the sense of tactile, and final-
ly (2.3%) use the sense of gustatory. 
Overall, the participants use auditory 
sense followed by olfactory, tactile, 
and gustatory senses (Table 2).

Some factors play a significant role 
in the perception, comprehension, 
and use, and cognitive mapping of the 
space for our research participants; 
these include the location (e.g., dis-
tance to motorway and buildings) and 
the basic sounds of the climatic fea-
tures (e.g., sounds from plants under 
the influence of the wind).  Besides the 
temporary sounds that have a surpris-
ing or sudden effect (e.g., birds sing-
ing) and the typical sounds (e.g., the 
sound of water, equipment, human or 
child, activity) shape their auditory 
references, hence affecting the prefer-
ence of the space, activity, usage fre-
quency and length.  

4.4. Sensory reference points of 
participants using parks

Visually impaired individuals identi-
fy specific sensory cues for their inde-
pendent mobility in urban parks. These 
sensory references have a particular 

purpose and meaning. The participants 
indicate the sensory references of each 
sense that they detected during the use 
of a city park. Tables show the spatial 
references collected under each sensory 
reference category.

4.4.1. Auditory sense
The audible references provide many 

clues about the space to the visually 
impaired user. Human voices, external 
voices coming from the surroundings 
(such as traffic), the sound of the cane 
hitting the object, and the echoes of 
these sounds are very helpful to these 
individuals. With these references’ help, 
the participants can define/ compre-
hend the city park, determine the di-
rection of movement, and confirm their 
location within the space (Table 3).

Auditory references, both external 
sounds coming from the surroundings 
of the space and the sounds within the 
space, are useful in defining the space. 
For example: “I’m listening, I wonder if 
there are different bird sounds, is it too 
crowded, whether people are scattered 
or together, wherein the park where the 
human voices are more intense, and I try 
to understand more or less whether the 
park is small or large.” (2nd participant). 
The majority of the participants (13/22; 
59.1% of participants) identify the user 
sounds, space acoustics, and bird sounds 
as relevant auditory references for a city 
park. A human voice heard in the area 
is the second basic auditory reference 
(12/22; 54.5% of the participants).

Visually impaired persons try to de-
fine the fiction of the space, determine 
the activity areas, understand their po-
sition, and determine the direction of 
movement in the space with the refer-
ences perceived with the sense of hear-
ing. For example; “The sound produced 
by the cane touching the material used on 
the floor is different. The choice of floor-
ing has importance.” (14th and 18th par-
ticipant). They also recognize the spatial 
diversity and distribution of different 
parks by following the sound of the ac-
tivities’. Some of the auditory referenc-
es give clues about the turning points 
in the park.  For instance, a water fea-
ture located at the juxtaposition of the 
walking paths can tell a person that he/
she is at an intersection. In conclusion, 
auditory references usually support im-

Table 3. Participant categories of auditory cues.
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paired person orientation and indepen-
dent movement in the space. 

4.4.2. Olfactory sense 
The results showed that the most crit-

ical olfactory reference is the smell of 
the plants for visually impaired users in 
a city park (Table 4).  

Participants emphasize that especial-
ly the plant scent is an essential factor in 
their choice of the city park. For exam-
ple; “I understand where I am if there is 
a plant that gives an intense fragrance, 
such as spindle tree. We can benefit a 
lot from plants.” (19th participant). The 
plant scent provides references, such 
as the size of the area allocated to the 
green, the location of this area in the 
overall space, the identification of the 
plant species, and the perception of its 
diversity. For instance; “You can per-
ceive how much green space there is by 
scent. You can perceive if there are too 
many people.” (16th participant).

With the sense of smell, the most 
important reference that visually im-
paired individuals (21/22; 95.5% of par-
ticipants) perceive in a city park is the 
plant smell. The perceived plant smell 
is useful in defining the plant location, 
density and size, user density in the 

place, the location of the site in the city, 
and the plant species found in the area. 
The participants have emphasized that 
especially the smell of plants is an im-
portant factor in choosing a city park to 
visit. This result shows the importance 
of quality, quantity, and plant spe-
cies used in urban park for visually 
impaired users’ perception of space.  

Table 4. Participant categories of olfactory cues.

Table 5. Participant categories of tactile cues.
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Seasonal evaluation of the edited veg-
etative landscape and even thinking of 
the vegetation area on the wind tunnel 
of the space will be effective in the indi-
vidual’s easy perception. Apart from the 
smell of plants, some other scents (e.g., 
food, toilet odors) help locate the facili-
ties and services in the park. Such as; “If 
we are passing by a cafe, we say there is 
a place to eat here in the park, but if we 
do not know the place, we can find it by 
smelling it.” (7th participant).

4.4.3. Tactile sense
Participants stated that tactile refer-

ences were the use of a cane (touching 
the cane), feeling with the soles of the 
feet, and touching the hand (Table 5). 
In tactile perception, touching with 
a cane (13/22; 59.1% of the partici-
pants), feeling with the sole of the foot 
(12/22; 54.5% of the participants) and 
touching with hands (10/22; 45.5% of 
the participants) are references that 
come in the front row.

The most effective tactile reference 
perceived are elements that function 
as boundary elements. The boundary 
element on the roadside in large ar-
eas such as city parks enables visually 
impaired individuals to walk straight 
without leaving the walking axis. Such 
as; “Am I on the main road or a foot-
path or at the entrance of a place, or am 
I climbing downhill? I feel it all with my 
feet.” (9th participant). The roadside 
boundary element can be a curbstone, 

vegetative fence element, or railing 
element applied at the edge of the 
walking axis. With this application, 
individuals have emphasized that they 
can be more independent and com-
fortable in their accessibility in urban 
space. References have been perceived 
by touch make a different contribution 
than definition. For instance; “I am 
trying to guess, according to the shad-
ows of the trees falling on me, where is 
the forested part and where it is suit-
able for sunbathing.” (5th participant) 
or “I entered the park, went 30-40 me-
ters, and for example, I came across a 
slightly hollow area or a sloping area, 
so when I notice this place on my re-
turn, I can say I am at the right point.” 
(12th participant). On the other hand, 
tactile references provide spatial ref-
erences such as locating/identifying 
urban furniture, specifying materials, 
and using activity equipment in the 
park area. For example; “I’m touching, 
is it a slide, a swing or a seesaw, I say 
okay, this is a children’s playground.” 
(15th participant).

4.4.4. Gustatory sense
Gustatory information reminds the 

places and makes the spaces perceiv-
able (Gezer, 2012;2014). Most of the 
participants stated that the gustatory 
and the other senses play a significant 
role in the space perception-compre-
hension process while experiencing 
the place (Table 6).

Table 6. Participant categories of gustatory cues.
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For some of the participants, the gus-
tatory references are related to eating 
and drinking activity.  Gustatory senses 
become active in the fresh air and trig-
ger the feeling of hunger. For instance; 
“In fact, the taste is something that goes 
with odor because our senses of smell and 
taste work together, so often it’s very likely 
to be what it evokes. I eat when I go to 
the park because the smell of plants and 
getting plenty of oxygen while walking 
makes me hungry. “ (2nd and 9th partic-
ipants). The behavior is attributable to 
cultural habits. In Turkey, it is common 
to drink tea accompanied by Simit (a 
traditional Turkish bagel) while enjoy-
ing a sunny day outdoors. For example; 
“Turkish bagel is sold in the park where I 
frequently go. When we go there, we eat 
it, we won’t go back without eating it. “ 
(6th participant). Besides, gustatory ref-
erences create opportunities for social 
interaction.  For others, gustatory ref-
erences construct intangible qualities 
such as tranquility, peacefulness, and 
positive energy from the plants. For in-
stance, one of the participants declare; 
“It is meaningful to me when the crowd 
and taste come together. Park means 
chatting / feeling of the crowd.” (3rd par-
ticipant) or another respondent state: 
“The sense of taste is that the park is hu-

man, it is crowded, it has animals, that 
is, there is such joyful laughter, there are 
children, people walking their dogs, or 
children who are under the supervision 
of their parents at that time. Taste is like 
that for me.” (11th participant).

4.5. Relationship sensory themes, 
between sensory reference categories 
and spatial references of participants

The relationships of sensory themes, 
sensory reference categories, and space 
perception-comprehension-usage refer-
ences present a network map (Figure 2). 

The network map reveals that a sen-
sory reference help in identifying differ-
ent attributes of the outdoor space.  For 
instance, a tactile reference provides dif-
ferent spatial references, such as identi-
fying the objects encountered on the 
walkway (the tactile reference with the 
cane), recognizing its function and ma-
terial, and discovering its use (the tactile 
reference with hands). The network map 
also shows that the visually impaired 
uses multiple sensory to detect a spatial 
reference. For instance, the scent from 
the plants (olfactory reference) helps 
determine the presence, location, and 
frequency of the plant, while the sound 
of birds (auditory reference) gives infor-
mation about the direction and the va-

Figure 2. Network map of the relationship between sensory themes, sensory reference 
categories, and spatial references of participants. 
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riety of plant groups.  All of these inputs 
affect the user’s position and orientation 
because it signals a turning point for a 
particular zone in the park. 

5. Discussion
Examining and understanding the 

dynamic interaction of visually im-
paired users with the city’s urban open 
spaces is essential to ensure their partic-
ipation of this user group in recreational 
activities and social life, hence support-
ing their well-being. The sensory cues 
that individuals receive from the phys-
ical environment support the percep-
tion, comprehension, and independent 
use of space in the urban environment 
(Sürmen, 2004; Marston and Golledge, 
2004; Jenkins, et al., 2015). The visual-
ly impaired individuals use their sens-
es other than a vision at a personal and 
unique level for independent and com-
fortable use of the urban physical envi-
ronment. In the light of the references 
they perceive with these senses, they 
shape their independent movements in 
public spaces. If sensory references are 
perceived easily and effectively, visual-
ly impaired individuals will be able to 
move independently in the space.

Defining the sensory interaction of 
visually impaired users with the public 
space will be effective in creating senso-

ry cues in urban landscape design. In-
dividual characteristics and social and 
cultural values are influential in perceiv-
ing a place (Morval, 1985; Gezer, 2014; 
Fuda, et al., 2015). Different physiologi-
cal and socio-cultural characteristics of 
visually impaired affect their tendency 
to utilize auditory, tactile, olfactory, and 
gustatory senses. If visually impaired us-
ers with different characteristics are tak-
en into account in the design process, it 
would provide a deep clarity to the sen-
sory references. Moreover, providing 
the input of multi-layered sensory cues 
into design would provide design solu-
tions in the ‘universal design’ role of the 
urban environment.

This study provides concrete ideas 
for the inclusion of functional senso-
ry references in the urban park design 
process. All participants in this study 
express the significant impact of sen-
sory references on independent access 
to transportation, navigation, access to 
different activities, and services in the 
space in their participation in the ur-
ban environment. Subsequently, add-
ing these references to design would 
support natural perception of the area, 
independent and safe mobility, correct 
orientation, and easy access to the ac-
tivities and services in urban public 
green spaces (Table 7).

Table 7. Summary of sensory references in a park experience.



ITU A|Z • Vol 18 No 3 • November 2021 • D. Özgür, H. Eşbah Tunçay 

578

With this approach, important sug-
gestions emerge when the urban land-
scape design criteria are evaluated to-
gether with the sensory references.
• In order to provide comfortable and 

safe transportation to city parks, 
a design should be made in such a 
way that public transportation stops, 
sidewalk arrangements, parking 
areas and entrance entrances are 
interconnected. The perception of 
the doors with different sensory ref-
erences in large green areas such as 
city parks will facilitate access to the 
city from inside the park and within 
the city. An auditory reference that 
could be distinguished from other 
sounds (water sound, a melody, or a 
bell sound) or an olfactory reference 
such as a plant would be perceived 
by its scent can lead entering and ex-
iting into space.

• Considering the usage integrity of 
the area, the user should be able to 
easily access all the landscaping ser-
vices they need. In this direction, 
the circulation of the space should 
be in perceptible accessibility. For 
example, the central circulation axis 
material could have a different tex-
ture than the rest of the paths, hence 
facilitating the wayfinding in case of 
being lost. It would also be a good 
reference if the sound of the cane’s 
hitting changes in different flooring 
materials. Having a channel or a path 
where the cane can be attached will 
also support independent walking.

• In urban parks, there should be a 
boundary element at the edges of 
the pedestrian paths to ensure the 
walking rhythm of the user and 
support the correct route walking. 
Also, the design should eliminate 
any obstacles that endanger safety. 
For independent access to space, 
the boundary element should be in 
proper dimensions, material, and 
position, appropriate to the sensory 
feedback in the form of the auditory 
(sound of touch of the cane) or tac-
tile (feeling of contact with the soles 
or an obstacle that blocks the cane). 
Considering this design element in 
the whole transport network and 
diversifying it on different walking 
routes (primary and secondary road 
axes) might support various uses. 

• It is necessary to consider the char-
acteristics of the transportation 
network and the change points to-
gether. In this case, it is essential to 
employ appropriate sensory warn-
ing references when approaching 
potentially dangerous transitions 
such as slope change, road junc-
tions, a shift from the walkway to 
the green area. These cautionary 
references should utilize different 
textures and appropriate slope gra-
dients.  These references should 
capture the perception of the users 
walking on both sides of the road. 
Besides, extra auditory referenc-
es could be useful.  Incorporating 
some sensor technologies and new 
sound systems that do not interfere 
with the other sounds in the land-
scape would help. Different water 
sounds can be used as an auditory 
reference. For example, a sound of 
water can be placed at each cross-
roads; there may be different water 
sounds: the sound of water coming 
from the fountain is different from 
the waterfall.

• There should be different activi-
ty areas in city parks that can offer 
various recreation opportunities, 
which would serve all age and cul-
tural groups. Different cautionary 
references should occur in differ-
ent areas of the park to find, grasp, 
and perceive the use of these areas. 
These cautionary sensory refer-
ences facilitate access to various 
activities.  For instance, an audible 
stimulus may occur at the children’s 
playground entrance, while a fra-
grant stimulus may signal access to 
the resting area. An example would 
be; perceptible plants which would 
be planted at the entrances of places 
with different functions. Its shade, 
size, and scent will provide different 
sensory references. The references 
indicating other functions would 
encourage the users, mainly due to 
the fear or concern of safety.

• Landscape spaces such as city parks 
should have design integrity within 
themselves. For the independent 
and effective use of the space, the 
visually impaired user must per-
ceive and understand the space 
structure (Giritlioglu, 1991; Por-
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teous, 1996; Pallasmaa, 2006). A 
tactile map written in the Braille 
alphabet should be at the entrance 
of each park. It should include in-
formation related to the site, the cir-
culation network, different activity 
and service areas, slope transitions, 
etc. Also, the map and informa-
tion sheets in this format should be 
perceivable as auditory and tactile 
in different locations of the space. 
Placing these will positively affect 
the learning, understanding, and 
utilization of visually impaired in-
dividuals while preventing their 
disorientation in the park environ-
ment. It may also prevent these us-
ers from being lost in such broad 
open spaces. We also recommend 
placing auditory cues such as sprin-
klers that give distinctive sounds. 

• The location, area and climatic char-
acteristics of the park can contrib-
ute to the design and planning of 
the landscape, which is perceived as 
multidisciplinary. For the visually 
impaired users of a city park, many 
odors in the place (such as human, 
garbage, food, toilet, material scents) 
may provide a reference; thus, the 
seasonal climatic conditions might 
make a difference in the user expe-
rience of the space. One of the most 
pleasant olfactory sensory comes 
from plants. In urban park design, 
the planted areas provide airflow, 
increase air quality, and provide 
microclimate. The type, location, 
and scents of plants contain many 
references to the users of the park. 
It would be useful to consistently 
place these variable olfactory refer-
ences at strategic points within the 
space while developing design and 
management strategies to emphasize 
their olfactory sensory inputs. 

• While urban park vegetation areas 
have many different functions and 
factors, they can also contribute to 
space perception. The use of fruit 
trees, aromatic and edible plants 
in the space will increase both ol-
factory and gustatory references’ 
power. At the same time, it will be 
a good source of education for chil-
dren, such as having a diversity of 
plants, recognizing them, knowing 
their names, knowing their smells, 

and growing with them. Taste ref-
erences have a positive contribution 
to the perception of space. Subse-
quently, the eating and drinking 
facilities, peddlers, and picnic areas 
provide many tasteful references in 
the urban park. Besides, these refer-
ences will affect the cognitive map 
of space by the visually impaired. 
Therefore, the designers should 
sensibly locate eating and drinking 
facilities, peddlers, and picnic areas 
in urban parks.

• All urban facilities in urban parks 
should be usable in all seasons and 
nights, with sufficient dimensions 
and structural features for all users. 
All these elements located on the 
side of walkways or in different ar-
eas of the space can provide various 
sensory references. For example, 
the floor arrangement with the re-
inforcement with different material 
can be considered a tactile refer-
ence. Besides, the placement of the 
reinforcements will create different 
acoustics in their environment and 
will be an essential reference source 
in the space.

• Urban parks should suit different 
users’ socio-economic structure and 
cultural characteristics and their ex-
pectations and demands from open 
and green spaces. Hence these areas 
deserve a socially responsive design 
and a balanced manner with senso-
ry references. In this way, the input 
of sensory references of the visually 
impaired users to the design princi-
ples will support the universal de-
sign (Mace, 1988; Imrie, 2012; Jen-
kins, et al., 2015) hence facilitating 
public places, events, and services 
without discrimination. 

The multi-sensible perceptible city 
park design will add a positive effect 
to the use of the space for visually im-
paired users. In addition, considering 
sensory references under landscape 
design criteria will support the use 
of space without separating different 
user groups. The designer should be 
aware of the perception of sensory 
references and should consider diver-
sifying the references in line with the 
use of different senses. In addition, 
while the designer balances the dif-
ferent sensory references in the whole 
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space, s/he should avoid any uncom-
fortable effects for the user. Collabo-
ration with the participating visually 
impaired individuals included in the 
design process will have a reinforcing 
effect on the multi-sensory perceived 
space design.

6. Conclusion
In this study, we explore the sensory 

references of visually impaired persons 
in defining landscape space. We also in-
vestigate the effects of multiple sensory 
perceptions in the design of an urban 
park. One to one interviews elaborate 
on how visually impaired individu-
als perceive various sensory reference 
signs to understand the spaces and to 
position themselves in and around of 
an urban park. Our findings show that 
the participants refer to their auditory 
and olfactory senses equally while ex-
periencing the landscape. The partic-
ipants secondarily utilize their tactile 
sensory, followed by the taste. Despite 
this, we conclude that the senses work 
in cooperation. 

Accessibility of urban transportation 
is vital for a visually impaired individ-
ual to go to a city park. In particular, 
the distance between the place where 
the individual would visit and the area 
where he/she lives, the type of transpor-
tation to be used, and the proximity of 
the transportation network to the place 
of destination affect the individual’s 
preference. Besides, the accessibility to 
and within the site affects the frequen-
cy of the trips to urban parks. A visually 
impaired person’s previous acquain-
tance with the place is a critical factor in 
choosing and enjoying a park, hence the 
availability of adequate green spaces in 
each neighborhood. Subsequently, we 
emphasize that the visually impaired ur-
ban landscape relies on holistic urban-
ism that promotes sustainable transpor-
tation system, accessibility, and equity.

A sensory reference can have more 
than one meaning in space usage rep-
resentation. Different sensory refer-
ences that are perceived by different 
senses respond to the same space us-
age representation, accentuating space 
perception. Since it also supports the 
use of multiple senses for visually im-
paired individuals, it also facilitates 
perception of space. In addition, the 

use of other senses or references in 
terms of whether a reference is tempo-
rary or under-perceived will be highly 
effective in the individual’s use of in-
dependent space. In all of these four 
sensory references, the references sig-
nificantly impact the comfort of use of 
the visually impaired users in terms of 
their location, quality, and quantity in 
landscape design.

As a result, it is crucial to support 
multi-sensory perceived physical spac-
es in terms of an independent, effec-
tive, and comfortable use of visually 
impaired people in an urban environ-
ment. The transfer of multi-sensory 
perception to urban green space design 
decisions will be an essential solution 
for improving the comfort and satis-
faction of these individuals’ space use. 

Urban parks contribute positively to 
the ecology, character, and image of the 
city. They have a high potential for rec-
reational use to enhance the quality of 
life in city dwellers.  They are landscape 
spaces promoting the balance between 
function, aesthetics, and ecology in 
the city. This study has identified three 
perceptual design features that must 
be improved in developing sensory 
references for urban park design: inde-
pendent transportation and finding di-
rection in the parks; landscape design 
and management of the park; access to 
different activities and facilities inside 
the parks. 

The adoption of a design concept 
that promotes a multi-sensory urban 
landscape is essential for universal de-
sign. Finally, the cooperation of all de-
sign disciplines, all relevant institutions 
and organizations, visually impaired 
individuals, and all users are vital to in-
tegrating universal design principles in 
urban parks’ design process.
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Mental images and congruence 
strategies: An investigation of 
congruence between residents 
and private open spaces in three 
dominant housing patterns of Yazd

Abstract
Residents usually try to establish congruence between their own needs and the 

affordances of the open space in order to satisfy their needs and achieve a better 
living environment. This congruency, being affected by some differences between 
the residents’ mental ideal images of open space and the actual open space, can 
be achieved by different strategies. The present study aims at investigating how 
congruence is established between residents and open spaces in tree dominant 
housing patterns of Yazd, as a traditional city in Iran. This study is a qualitative 
research, adopting an ethnographic approach. The results revealed that when the 
residents’ actual open space is more similar to their desired and ideal open space, 
they establish a two-way relationship with the space, adapt their behaviors to the 
space or change the space according to their needs. However, the more the open 
space is different from the residents’ ideal of open space, the more their relation-
ship becomes one-way and the residents are obliged to change their needs and 
behavior according to the affordances of the environment or move from their 
houses to another one having their ideal open space.
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1. Introduction
Open space is considered as one of 

the main elements of a building in the 
traditional architecture of hot and dry 
climates. A perfect organization of this 
spatial element as well as the other el-
ements of a house provides residents 
with a secure and peaceful atmosphere 
to be convenient and suitable for per-
forming various activities. In recent 
years, several factors in Iran, including 
particular governmental policies, devel-
opment of modern technologies regard-
ing iron and glass (Mirhoseini, 2007, 
56- 62), the issuance of specific regula-
tions and incentive plans and  granting 
facilities for mass housing (grant and 
loan) (Falamaki, 1992, 21), have made 
some specific changes in the housing 
pattern, increased  mass housing and 
apartment living, decreased the size of 
houses (Ghanbari & Zaheri, 2010) and 
led to the obligation of construction in 
60% of the land plots in different parts 
of the country (Aghalatifi, 2012). As a 
corollary, open space patterns also have 
drastically been altered such that hous-
es’ open spaces moved from the middle 
to the either side of the house and build-
ings with central courtyards were almost 
forbidden. Today, in many cities of Iran 
like Yazd, the contemporary housing 
patterns exist alongside the traditional 
patterns and families with diverse needs 
and lifestyles reside in them. Notably, 
these families interact differently with 
their housing open space. According to 
Morris and Winter, residents are always 
striving  to establish congruence be-
tween their needs and the affordances of 
the open space in order to satisfy their 
needs and achieve a more convenient 
living environment (Morris & Winter, 
1975). Many researchers have focused 
on the concept of congruence and us-
ing different strategies to establish con-
gruence between housing and residents 
(e.g., Omar et al., 2012; Priemus, 1986; 
Fleury-bahi, Felonneau, & Marchand, 
2008; Crull, Bode, & Morris, 1991; 
Baum & Hassan, 1999; Morris & Win-
ter, 1975). Most of the researchers in-
vestigating the resident-housing con-
gruence have studied the congruency 
methods only with regard to the factors 
influencing houses and residents in the 
time span of the study (culture, technol-
ogy, society, economics, ...), while men-

tal ideal images of the residents formed 
during their whole life and since their 
childhood have not been taken into 
consideration in these studies.

On the other hand, resident-open 
space interaction is mostly investigat-
ed in studies conducted on the resi-
dent-housing interaction (Omar, En-
dut, & Saruwono, 2012), (Jusan, 2010). 
However, the studies specifically ded-
icated to scrutinizing the congruence 
between residents and their private 
open space are rare. Considering the 
importance of open space as one of the 
main elements of a building in satisfy-
ing qualitative and quantitative needs of 
the residents highlights the importance 
of conducting further studies specifical-
ly on this topic. 

In this regard, the aim of the current 
study was to answer this question: “How 
do the residents’ ideals of open space 
affect the resident-open space congru-
ence in the three dominant housing 
patterns of Yazd?”.  As this study is in-
formed by the premises of qualitative 
research, adopting an ethnographic ap-
proach (Groat & Wang, 2002), first the 
concept of congruence and mental ideal 
image were explored and the theoretical 
model of research was proposed. Then, 
based on the theoretical model, the resi-
dents’ strategies to establish congruency 
between their own needs and the affor-
dances of private open space in three 
dominant housing patterns of Yazd 
were studied.

2. Literature review
2.1. Person- environment 
congruence

In psychology, congruence means 
a proper coordination and correspon-
dence between a person’s needs and 
priorities and the affordances of the 
environment.  Tinselly refers to it as a 
suitable relationship between the envi-
ronmental supplies and demands (Spo-
kane, Meir, & Catalano, 2000; Edwards 
& Shipp, 2007, Tinselly 2000). As the 
same way, Lynch (1981) defines congru-
ence as coordination between the phys-
ical characteristics of an environment 
and activities performed in that envi-
ronment. Moore also (2005) describes 
congruence as the level of conformity 
of human needs with the capacity of the 
environment. Regarding the residential 
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space, Festinger (1962) defines congru-
ence as coordination between the men-
tal desired image of a living environ-
ment built in the residents’ mind (ideal 
environment) and the actual residential 
space.  Most of the researchers consider 
congruence as the degree of compatibil-
ity between human being’s needs and 
environmental affordances (French, 
Rodgers & Cobb, 1974). In this connec-
tion, Lawton and Nahemow believe that 
people seek out coordination between 
personal needs and environmental re-
sources (Lawton and nahemow, 1973 in 
Moore, VanHaitsma, Curyto, & Saper-
stein, 2003). In addition, Moore also be-
lieves that people feature a set of com-
petences, and the environment also has 
a demand character (Moore, 2005, 331- 
333). Gibson (1979) interprets the en-
vironmental resources and demands as 
Environmental affordance (Lang, 2007). 
If there is person-environment congru-
ence, the environment provides indi-
viduals with affordances; thus, they can 
express their values and needs and feel 
more satisfaction with their lives. How-
ever, when environmental affordances 
are superior, inferior, or incompatible 
with human being’s needs, people expe-
rience incongruence (Musiol & Boehn-
ke, 2013, 57). Our focus in this research 
is mainly on the congruence strategies. 
As a matter of fact, these strategies refer 
to the actions and reactions of the res-
idents for adapting their needs to their 
environmental affordances or adapting 
environmental affordances to their own 
needs”. In this regard, the strategies of 
establishing person-environment con-
gruence are different and may be sub-
sumed under one of the following cat-
egories:

1. Adapting the environment to one’s 
needs: modifying the affordances of the 
environment (Omar et al., 2012, 329; 
Galster & Hesser, 1981; Steggell et al., 
2003, 8; Fleury-bahi et al., 2008, 670; 
Brown & Moore, 1970; Shin, 2016, 16), 

2. Adapting one’s needs to the envi-
ronment: changing behaviors (Spokane 
et al., 2000, 142; Priemus, 1986, 41; 
Omar et al., 2012, 329; Galster & Hesser, 
1981; Shin, 2016, 16), adapting mental 
image of an ideal environment to the ac-
tual current environment (Fleury-bahi 
et al., 2008, 670; Brown & Moore, 1970), 
changing values, norms and priorities, 

to adapt to the environment (Steggell et 
al., 2003, 8; Shin, 2016, 16).   

3. Abandoning the environment or 
moving into a different environment 
(Omar et al., 2012, 329; Galster & Hes-
ser, 1981; Steggell et al., 2003, 8; Fleu-
ry-bahi et al., 2008, 670; Rossi, 1955, 10; 
Brown & Moore, 1970; Eichner, 1986).

2.2. Residents’ mental image 
Mental imagery is a quasi-perceptual 

experience which resembles a perceptual 
experience, but occurs in the absence of 
the appropriate external stimuli. It can 
be considered as a form of represent-
ing reality (Colombo, 2012). Therefore, 
mental image is the re-creatio of per-
ceptual experience (Kosslyn, Ganis, & 
Thompson, 2001; Pearson, 2007). 

Residents attribute different values 
and concepts to their living environ-
ments and create a mental image out 
of it as their ideal living environment, 
which highly affects their relationship 
with that environment. Notably, dif-
ferent factors are involved in the for-
mation of these mental images such as 
past memories, culture, values, norms, 
tradition, family structure, household 
size, lifestyle, etc. (Priemus, 1986, 36). 
It is worth mentioning that these men-
tal images are usually making people’s 
needs and expectation of the environ-
ment. Studies conducted in this con-
nection have revealed that residents 
constantly compare their housing with 
their mental image of their ideal house 
and their satisfaction is contingent upon 
the extent of similarity between their 
ideal and actual living environments 
(Galster, 1987; Mridha, 2015, 43; Shin, 
2016, 19).  The more residents’ ideal 
house is different from their house in 
reality, the more the anxiety and incon-
gruence are observed in resident-hous-
ing relations (Mohit, Ibrahim, & Rashid, 
2010), (Sirgy, Grzeskowiak, & Su, 2005).  
In this condition, residents attempt to 
make congruence between their needs 
and  the affordances of their current 
living environment (Priemus, 1986, 37) 
to bring their ideals of an environment 
and the reality closer. 

According to the theoretical foun-
dations, one model is proposed for the 
resident-housing congruence process 
(Figure 1). In this model, the following 
issues are taken into account: 
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• Residents’ actual open space and 
their ideal image of housing open 
space are affected by common fac-
tors including economy, politics, 
technology, culture, family struc-
ture, household size, Lifestyle, etc. 
Each factor is, in turn, affected by 
various factors depicted in Figure 
1. The study of these factors is be-
yond the scope of this study.

• The difference between the ideal 
open space in residents’ mind and 
their actual private open space de-
termines the extent of observed 
incongruence and the type of rela-
tionship between the residents and 
open space.  

• Residents’ mental ideal image of 
a housing open space determines 
their needs and expectations of 
the open space. To provide con-
gruence, residents should establish 
congruence between their needs 
and open-space affordances.

3. Case study
The region under investigation in 

this study is the city of Yazd, a tradi-
tional city in Iran. An attempt is made 
to investigate the congruence between 
the residents and houses’ private open 
space in the contemporary era of this 
city. Here, open space includes not 
only the courtyards but also balco-
nies and terraces. In fact, private open 
space refers to any open spaces be-
longing to a single unit. Thus, public 
open spaces in apartments and res-
idential complexes used by all mem-
bers are not considered as housing 
open space here. 

Studies on housing patterns in the 
city of Yazd indicate that the follow-
ing three dominant housing patterns 
could be distinguished with different 
open space patterns1:

The First housing pattern: This 
housing pattern dates back to the first 
Pahlavi era, lasted for hundreds of 
years. Having a central courtyard in 
a rectangular shape have made them 
substantially different from their sub-
sequent patterns. Other elements sur-
rounding the courtyard also follow its 
geometry. Thus, in addition to having 
a specific structure, the courtyard can 
be envisaged as an element that orga-
nizes its surrounding spaces. Further-

more, other spaces are defined, and 
characterized with different qualities 
and functions according to their po-
sition in the courtyard: summer liv-
ing quarter (back to the sun), winter 
living quarter (facing the sun), the 
western front and the eastern front 
(Memarian, 2006, 15). These spaces 
are directly connected to the court-
yard and even are named based on the 
number of their doors opened to the 
courtyard: se-dari (three-door rooms) 
and panj-dari (five-door rooms). The 
main spaces of a house and porch are 
placed at the northern and southern 
end of the courtyard. These spaces 
could be connected to the courtyard 
by big windows which were extend-
ed to the ceiling (Ghazizadeh, 2011, 
68). In these houses, the courtyard, 
besides organizing other elements of 
the house, provides residents with a 
peaceful and safe space to perfom dif-
ferent activities (Daii Poor, 2014, 52).  
In traditional houses, the porch or 
Tallar is mostly located on the south 
side of the courtyard. Given its depth 
and location, the porch provides resi-
dents with a safe space for gathering 
the family members together, sleeping 
or even doing manufacturing activi-
ties during the day (Khaghani Poor & 
Shah Rezaii, 2017, 100). This element 
can be considered as an interface or a 
spatial filter interacting between open 
and closed space (Nazif, 2013, 66) 
which can be connected to the inte-
rior or exterior space and extend the 
interior space to the exterior space 
(Ghazizadeh, 2011, 66) (Figure 2 & 
Table 1). 

Figure 1. Theoretical model of resident-housing congruence.
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The second housing pattern: In this 
housing type, affected by the rule of 
obligatory construction in 60% of the 
building lands, the courtyard is moved 
from the central part to one side of 
the house and is usually connected to 
a closed space by a semi-open porch 
place. In these houses, the courtyard, 
besides providing a place for family 
members to be gathered during some 
hours of the day, is sometimes used as 
parking area. Notably, while obeying 
the municipality laws and regulations, 
these houses are often built according to 
the residents’ taste and, therefore, allow 
having the semi-traditional lifestyle. 
This housing pattern was formed at the 
end of the second Pahlavi era and is 
still being built with some small chang-
es. In the first models of these houses, 
the omission of the central courtyard 
and the residents’ need for having a 
central area led to the formation of the 
central halls (central enclosed spaces 
connected to all rooms). Moreover, the 
need for light and a place for keeping 

the plants inside the houses led to de-
signing patio next to the central hall. In 
addition, backyards were located next 
to the kitchen, at the end of the house, 
to provide the kitchen with suitable 
light and services. The main courtyard, 
as it was stated, was located on one 
side of the house and was adjacent to 
the alley or to the neighboring house 
by a wall. In the recent examples of this 
housing pattern, which are still being 
constructed, backyards are replaced 
with skylights and patios are omitted. 
(Figure 3 & Table 1)

The third housing pattern: Apart-
ments or multi-floor buildings with a 
common open space for residents con-
stitute the third type of house patterns. 
They are nowadays built in all cities 
with almost the same pattern. In these 
houses, the private open space is the 
balcony which is a small roofed space 
constructed for each housing unit so 
that the residents have access to it from 
the inside of their house. (Figure 4 & 
Table 1)

Figure 2. Open space in the first housing pattern (left side and center: the courtyard, Right 
side: Tallar), (2017). Source: Author.

Figure 3. Open space in the second housing pattern (right side: the courtyard, center: patio, 
left side: backyard), (2017). Source: Author.

Figure 4. Open space in the third housing pattern, (2017). Source: Author.
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3.1. Method  
As it was stated, the present study 

is a qualitative research that adopts 
the ethnographic approach (Groat & 
Wang, 2002). At this stage, the sam-
ples were selected by purposeful sam-
pling. The sample selection process 
continued until data saturation and 
theoretical saturation were achieved. 
As for data collection, in-depth and 
semi-structured interviews, and 
non-participant and participant ob-
servations were used. For each hous-
ing pattern, five samples were selected 
and their residents were interviewed. 

As the samples were owner-occupied 
houses, all of the selected participants 
were the owners of the houses. The 
interview questions were organized 
into three sections. The first part was 
concerned with the personal infor-
mation of the interviewee and his/
her family members. The second part 
relied primarily on questions trying 
to clarify how the residents interact 
with the open space, by emphasizing 
the behavioral patterns and lifestyles 
of the residents. The third part, final-
ly, included some questions that tried 
to identify the residents’ mental image 

Table 1. Patterns of open space in the housing of Yazd (1.Yard, 2. Tallar or porch, 3.  Patio, 
4. Backyard, 5. Sky light, 6. Balcony), (2017). Source: Author. 
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of ideal open space, the changes that 
they have made in their open space, 
the changes in their ideals or behav-
iors, the reason behind these changes, 
and the interviewees’ level of satisfac-
tion or dissatisfaction with their open 
space. In this research, we studied the 
lifestyle of residents to find their con-
gruence strategies. In this regard, the 
researcher accompanied the residents 
and participated in their ceremonies 
and activities, observing their lifestyle 
directly (participant observation). The 
data collected from the interviews and 
observations were coded and analyzed 
in three main categories: space func-
tions, residents’ mental ideal image 
and congruence strategies.

3.2. Results
In this section, in order to better 

understand the open space in three 
housing patterns of Yazd city, first the 
current functions of these spaces were 
studied. Then, the mental ideal imag-
es of the residents of mentioned three 
patterns were examined through doing 
interviews. In another section, resi-
dents’ congruence strategies were eval-
uated through observing their lifestyles 
and interviewing them.

3.2.1. The functions of open space in 
three housing patterns

As it was stated, the open space in 
the first pattern includes a central 
courtyard and a Talar located next to 
it. This courtyard is a place where trees 
and flowers are planted (rather than 
merely keeping them), in that the res-
idents consider planting trees or car-
ing for flowers as one of the activities 
which have to be done in a courtyard. 
In all of these houses, the courtyard 
provides a place for family members to 
gather together and perform collective 
activities such as religious ceremonies, 

wedding ceremonies, etc. in addition, 
talar as well as the traditional bed gar-
dens in the courtyard are also the place 
where family gathers together and 
rests during the evenings and nights of 
spring and summer. (Figure 5)

In the second housing pattern, the 
courtyard has been moved to one side 
of the house. Although the courtyard 
is still used for planting trees or flow-
ers; its other functions such as being a 
place for collective activities, children’s 
playing, gathering together, and rest-
ing have not been common anymore. 
The main function of the courtyard in 
these houses is mostly providing a car 
parking area. In the first examples of 
these houses, built about 30 years ago, 
the porch was the same as talar in the 
first housing type; however, in more re-
cent examples of this housing type, the 
porches have lost their former func-
tions. As mentioned, some examples 
of these houses have a backyard and 
patio. The backyard provides the kitch-
en’s light and is sometimes used as a 
warehouse for keeping kitchen’s equip-
ment. The Patio, likewise, provides the 
house’s light and is used for keeping 
plants and flowers2. (Figure 6)

In the third housing pattern, there 
is usually a common open space for 
all units (Figure 4), and the dedicated 
open space of each unit is just its bal-
conies far removed from the concept 
of courtyard in traditional and middle 
housing (Figure 2 & Figure 3). In fact, 
the lack of the main elements of the 
courtyard, such as flowers, trees and 
howzes, along with its very small di-
mensions and overlooking of the sur-
rounding buildings have made them 
considered not seriously as before. In 
most houses, balconies only meet the 
basic needs of residents for open spac-
es, such as drying clothes, washing and 
lighting the house (Figure 7).

Figure 5. Frequency of open space functions in the first housing pattern. 
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3.2.2. Residents’ mental ideal image 
of housing open space

In the residents’ imagination of an 
ideal open space, the residents referred 
to gardens, trees, flowers, a porch, and 
a howz (pool). Regarding the main 
functions, likewise, the residents of 
these three patterns referred to some 
activities such as gathering together in 
the open space and playing children. 
The residents of the first housing pat-
tern considered the open space of their 
houses as being ideal. Notably, in de-
picting the characteristics of an ideal 
open space, they referred to their own 
courtyard’s features. However, the res-
idents of the second and third housing 
pattern, did not consider their houses’ 
open space as being perfectly ideal or 
close to their mental image of an ideal 
open space (Table 2).

Another important point is the 
fact that, to understand the residents’ 
mental image of the ideal open space, 
direct questions are not enough. For 
this reason, the researchers asked the 
interviewees to describe the desired 
open space that they have experienced 
so far. In this description, the residents 
of all three housing patterns pointed 
to such elements as gardens with trees, 
large howzes and porches. In fact, in all 

three patterns, the residents described 
a desired housing open space as a large 
space with lots of gardens and trees, a 
large howz and a porch (Table 3).

3.2.3. The congruence strategies
As mentioned, one of the most im-

portant concepts in relation to the con-
gruency in housing studies is housing 
satisfaction. Satisfaction or dissatis-
faction with housing is determined 
as a result of the residents’ qualitative 
assessment of housing characteristics, 
and indicates the degree of adaptation 
of the users’ needs and requirements 
with the facilities and affordances of 
the environment. In this regard, Musi-
ol & Boehnke have mentioned the rela-
tionship between the users’ needs and 
living environment and, using quan-
titative methods, proven the positive 
relationship between the congruence 
of residents’ needs and residential en-
vironments and their satisfaction with 
that place (Musiol & Boehnke, 2013).

Therefore, to assess the extent of 
congruency with the open space, peo-
ple’s satisfaction or dissatisfaction with 
their housing open space was studied.

With regard to satisfaction with the 
houses’ open space, the results showed 
that one of the residents of the first 

Figure 6. Frequency of open space functions in the second housing pattern. 

Figure 7. Frequency of open space functions in the third housing pattern. 
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housing pattern was slightly dissatis-
fied with his house. He reasoned that 
having access to different parts of the 
house is difficult during the winter, 
since the courtyard is located at the 
center of the house and having access 
to other parts of the house requires 
crossing the courtyard. Most residents 
of the second pattern were satisfied 
with their housing open space. Un-
desirable features of open spaces of 
the second housing pattern include: 
the limited connection between open 

and closed spaces, narrow porches 
and open spaces overlooked by their 
neighboring buildings. The residents 
of the second pattern believed that 
these undesirable features prohibit 
adopting a lifestyle previously existed 
in the courtyard of the first housing 
pattern. Regarding the third housing 
pattern, all respondents were dissatis-
fied with their housing open space. The 
residents referred to the narrowness 
of the balconies and being viewed by 
strangers as the undesirable character-

Table 2. Mental image of open space for the residents of the three housing patterns.

Table 3: Experienced ideal open space for the residents of the three housing patterns .



ITU A|Z • Vol 18 No 3 • November 2021 • E. Fallah, I. Hojat

592

istics of these houses. They believe that 
these disadvantages hamper bringing 
life to the balconies. Given that oth-
er houses overlook the balconies, the 
windows to the balconies are always 
covered by curtains and open spaces, 
instead of providing a private space for 
family members, intervene between 
the interior and exterior spaces of the 
house (Table 4). 

 In this section, three strategies are 
studied to achieve person-environ-
ment congruency, namely modifying 
affordances of environment, changing 
behaviors and abandoning the environ-
ment or moving (Table 5). Of course, 
there are other strategies to achieve 
congruency such as adapting the men-
tal image of an ideal environment to 
the current environment, changing 
values, norms and priorities to adapt 
to the current environment, which are 
mentioned in the literature. Since these 
strategies are not easy to be examined 
and are not important for the results of 
this study, they have not been consid-
ered here.

Modifying affordances of the envi-
ronment: Until now, substantial chang-
es have been made to the first men-
tioned housing pattern to strengthen 
the building and adapt it to today’s 
needs. However, the residents of the 
second housing pattern have not made 
considerable changes to their houses. 
The residents of the third housing pat-
tern, likewise, have made some small 
changes to their houses so that most 
of the changes have been made to in-
crease the safety, security and privacy 

of their balcony. They have not made 
considerable changes in the open space 
of their houses to adapt its affordanc-
es to their needs. In fact, when they 
are asked “what do you intend to do to 
make your space more desirable?”, they 
mention that they just attempt to keep 
it clean. They believe that an ideal open 
space is a courtyard. However, in men-
tioning the necessary elements of a bal-
cony, they do not refer to the elements 
such as trees, flowers, and pools.  They 
believe that these elements belong to a 
courtyard and balconies are very differ-
ent in terms of function and physical 
features. One of the residents said: “ev-
ery change made to a balcony makes it 
a better balcony; however, it can never 
become a courtyard” (Table 5). 

Changing behaviors: Almost all res-
idents of the first housing pattern have 
adjusted their behaviors with the affor-
dances of the space. For example, one 
resident said: “Our courtyard is not 
accessible to cars. That’s why I park my 
car in the neighborhood car parking 
area.” “Because of the location of the 
courtyard in the center of the house, 
we changed the reception area for our 
guests. Many of our parties are held 
in the courtyard, and we don’t use the 
rooms too much when the weather is 
good,” said another resident. The res-
idents of the second pattern have also 
changed some of their behaviors to fit 
the space capability. For example, one 
resident said, “The porch of these hous-
es is very small. That’s why we don’t use 
the porch anymore to get together.” In 
general, because the residents of the sec-

Table 4. Undesirable features of housing open space and the exerted changes.
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ond pattern are involved in the design 
and construction of their houses, they 
have made the open space as appropri-
ate as possible. In the third type of hous-
ing pattern, the change in behavior has 
been such that the residents have lim-
ited their connection to the balcony or 
used it just as a warehouse.

Abandoning the environment or 
moving into a different environment: 
The residents of the third housing pat-
tern believe that we will soon move into 
a house with a courtyard; however, most 
of the residents of the first housing pat-
tern have all been living in their houses 
for a long time and they do not intend to 
move into another house (Table 5). 

3.3. Discussion
Considering the residents of all 

three housing patterns, analyzing the 
results obtained from the question-
naires shows that their mental ideal 
images of the open space are relative-
ly similar to each other. Notably, this 
image is showing a space known as 
the courtyard in the first and second 
housing patterns. It is a spacious, roof-
less space with a howz in the middle 
and gardens around in which fruit 
and flower trees are planted. This open 
space is separated from the closed 
space of the house by a covered porch. 
The porch is, in fact, a place for gath-
ering family members on spring and 
summer nights. These features are all 
seen in the first housing pattern. In 
describing the ideal open space, the 

residents of this housing pattern have 
also pointed to their courtyards and 
considered them desirable. Of course, 
today’s lifestyle in traditional houses is 
different from that of the past, and the 
residents of these houses have changed 
some of their behaviors or made limit-
ed changes to their open space to satis-
fy their needs. However, there is still a 
good interaction between the residents 
and open space. 

Developments in housing in recent 
decades have changed the spatial and 
physical characteristics of open spac-
es. In the second type of housing, the 
courtyards, that were in the middle 
of the house in the first housing pat-
tern, have been moved to one side and 
connected to the alley through a door. 
Since some part of the courtyards has 
been allocated to car parking area, the 
size and number of gardens has been 
reduced, and the howzes have become 
smaller or been totally removed. The 
porches have also been narrowed, and 
because the surrounding buildings 
overlook, they no longer have enough 
privacy for the family. Therefore, the 
quality and functions of the courtyard 
in the second housing pattern is some-
what different from that of the first 
pattern. This point is quite evident by 
comparing figure 5 and figure 6. Open 
space in the second housing pattern has 
generally the same structure as the ideal 
image of open space in the minds of res-
idents, but also qualitatively different. 
For example, the desirable open space 

Table 5. Congruence strategies of the residents’ satisfaction in three housing patterns.
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in their minds is larger, with more trees 
and flowers. In this housing pattern, the 
residents have made some changes or 
adapted their behaviors to the current 
space in order to bring their courtyards 
closer to their mental ideal image.

In the third pattern of housing, open 
spaces have lost their main elements, 
including trees, howzes and porches. 
As shown in figure 7, in this type of 
housing, balconies have only practi-
cal functions3. Notably, balconies have 
a completely different structure and 
quality compared to the desired open 
space in the minds of the residents, be-
cause they do not have gardens, how-
zes and porches, they are very small 
and the surrounding buildings over-
look it. The residents of the third pat-
tern, to adapt to the open space, have 
completely changed their behavior in 
relation to this space and have even 
been forced to ignore or change most 
of their needs in relation to the open 
space and reduce them to some practi-
cal needs. Therefore, they do not make 
much changes in their open space to 
adapt to the affordances of the open 
space with their needs. They hope that 
they will soon move from this house to 
courtyard housing. In addition, they 
believe that this open space will not be 
able to be changed or approach their 
mental ideal images of an open space.

4. Conclusion 
People always attempt to establish 

congruence between their needs and 
their living environment to make an 
optimal and desirable resident-housing 
interaction. Congruence between res-
idents and housing can be established 
by different strategies. It is, in fact, a 
function of the physical and psycho-
logical environments as well as the past 
experiences of an individual. The results 
of this study revealed that residents, at 
first, compare their actual current en-
vironment with their mental ideal im-
ages and the extent to which the open 
space of their houses is similar to their 
ideal mental image determines the type 
of the strategy establishing congruency 
between residents and houses. 

All the generations living in the city 
of Yazd have experienced living in or 
having interaction with open spaces of 
the first and second types of houses. 

Therefore, some elements such as tree, 
garden, porch (or talar), and howz are 
involved in these people’s conception 
of housing open space. They gener-
ally use the word “courtyard” to refer 
to the open space of the house, which 
has some specific qualities and physical 
characteristics in their minds. When 
one open space has these character-
istics and is similar to the mental im-
age of an ideal open space formed in 
their minds, they establish a two-way 
relationship with their environment. 
Moreover, to establish more congru-
ency, they adapt their behavior to their 
environment and adapt the environ-
ment to their needs, in a two-way in-
teraction. However, when the open 
space does not have elements which 
are construed as being the necessary 
elements of open spaces, residents do 
not consider it as the yard and to estab-
lish congruence they change their be-
havior towards this open space, and are 
even obliged to ignore some of their 
needs. Given that the existing open 
space is a far cry from their ideal open 
space, they do not make any attempt to 
change it to make it more compatible 
with their needs. However, they have 
an ideal image of open space in their 
minds and hope to move from their 
present house to another house with 
an ideal open space (Figure 8).

In the present study, the mental ideal 
images and the congruency-inducing 
behaviors of the generations who have 
the experience of living in the courtyard 
housing of the city of Yazd were studied. 

Figure 8. The effect of the extent of similarity between residents' mental 
ideal images of the open space and the real space on the congruence 
strategies between residents and houses' open space. 
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However, the next generation whose 
experience of the open space is based 
on the balconies of the apartments or 
open spaces of the residential complex-
es might have a different conception of 
the open space. Accordingly, the results 
of the present study can be of different 
consequences in different places and 
time periods. Furthermore, the theoret-
ical model proposed for the congruence 
process between residents and housing 
is the other achievement of the present 
study which can be adopted in future 
studies conducted in this connection. 

Endnotes
1 Housing patterns of Yazd have been 

studied in the first Elham Fallah’s thesis, 
in details. Notably, the patterns intro-
duced in this section are the result of her 
extensive studies in Ph.D. thesis.

2 Due to the small number of house 
patterns with backyards and patios in 
the samples, the related results are not 
presented in the charts.

3 Practical functions are related to 
the application of architecture as a tool 
to meet human needs. These functions 
have neglected many of the transcen-
dental needs and desires of human 
being in relation to building environ-
ments. (Gharibpour, 1392, 65)
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Mapping relations as a design 
strategy, physical attraction forces 
correlation for design thinking

Abstract
Architectural design is an iterative research and discovery process. The ar-

chitect learns through investigation and experimentally develops his/her ideas, 
builds and evaluates the space, and continuously reforms it. Although this is a 
subjective process, there are design tools and methods that provide objective cri-
teria for evaluating potentials of the designed space and iterating with feedback. 
Tools for measuring space in network thinking allow visualization of architectural 
decisions and developing potentials for architectural programming and restruc-
turing design scenarios. This study evaluates the use of graph theory-based think-
ing and Space Syntax in architectural design, emphasizes the experimental and 
cognitive qualities of the design process, and investigates how scientific data and 
processes can be transferred into design. In other words, it explores the poten-
tials for using Space Syntax related methods that provide real-time information 
in the design process. The argument is exemplified with the design strategies of 
the project “Login Park” for International Bandırma Park Competition. By uti-
lizing an ‘animated relational mapping’ as a generative tool during the site-plan 
investigations, the designer could iteratively assess potential relations and their 
metric ranges between the required buildings and programs and examine various 
scenarios through the graph theory-based tools. The authors suggest that these 
dynamic tools and thinking lead to powerful instigation, management and assess-
ment of configured spaces. By providing an evidence based design environment 
this is very much similar to the design processes of the landscape architect and 
urban designer.

Keywords
Algorithmic design, Creative design process, Design thinking, Relational 
mapping, Space syntax.
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1. Introduction: Designerly thinking 
with spatial relation mapping

The origins of deploying network 
thinking and graph-theoretical tools 
in architectural design date back to the 
1960s. C. Alexander (1964) in his pio-
neering book, Notes on the Synthesis of 
Form, is talking about the complexity of 
the design problem and reveals some 
notes that deal with the “process of de-
sign; the process of inventing physical 
things which display new physical order, 
organization, form, in response to func-
tion”. He indicates that in dealing with 
the design problem, we have to meet a 
set of complex and interrelated require-
ments. As these set of relations become 
too complex, they are difficult to grasp 
intuitively.  Alexander (1964) states that 
we need a way of setting out the problem 
which makes it perspicuous. By doing 
this, he tries to understand the process 
of design analytically and reveals some 
notes to describe a way of representing 
design problems which make them eas-
ier to solve (Alexander, 1964).

In the process of representing design 
brief, Alexander’s main interest lies in 
the search for a kind of “logic” which 
is concerned with the form of abstract 
structures. According to him these ab-
stract structures “involve the moment 
we make pictures of reality and seek to 
manipulate these pictures so that we 
may look further into reality itself ” (Al-
exander, 1964). He points out the use 
of this logic as a tool to explore the ar-
chitectural form rather than as a tool to 
describe the form directly.

Based on this theoretical understand-
ing he tries to make this logic visible and 
discussible by using the idea of diagram, 
or “pattern”. Here, he talks about an ab-
stract “pattern of physical relationships” 
which resolves “a small system of in-
teracting and conflicting forces” (Al-
exander, 1964). In his following book, 
A Pattern Language, he presents a lan-
guage for buildings and cities which is 
derived from the collection of these pat-
terns. These patterns are ordered, each 
pattern connected to other patterns, one 
can grasp the collection of patterns as a 
whole, as a language which one can cre-
ate an infinite variety of combinations 
(Alexander, 1977). In the article this 
pattern is treated as the logic behind 
spatial configuration settings.

Essentially, Alexander presents a 
kind of design and problem-solving 
strategy/logic in order to organize and 
coordinate design in a way to adapt to 
the present and future situations based 
on the relationships between design 
variables. Relationships form a design 
language through different patterns. 
Bringing together endless patterns, net-
works of patterns with his/her priorities, 
the designer can create an infinite num-
ber of combinations. Thinking with re-
lations, making the design problem and 
solution visible analytically capacitates 
to evaluate and to restructure the whole 
design process. The intellectual features 
of the designer are emphasized in this 
statement rather than a mechanical-sys-
tematic process (Alexander, 1964). 
Therefore, completely intuitive design 
strategies and tactics give way to reason-
able and debatable design operations.

Hungarian-American physicist Baraba-
si (2016), in his book Network Science, 
mentions the existence of complex net-
work structures in many areas, from 
the social structures we live in to the 
communication infrastructure of com-
puters, from the working principles 
of the nerves in our brain to biologi-
cal and metabolic processes. Baraba-
si (2016) states that “it is difficult to 
derive collective behavior of complex 
systems from a knowledge of the sys-
tem’s components”. According to him 
“behind each complex system there is 
an intricate network that encodes the 
interactions between the system’s com-
ponents” (Barabasi, 2016).  Barabasi 
mentions that in order to understand 
complex systems, we need to analyze 
the network-like structures behind 
them and he introduces the mathemat-
ical tools that can be used to measure 
these network structures. 

Latour (2005) adds another layer to 
the idea of network. In the theory of the 
Actor Network, structure is defined as 
an open system which is dynamic, un-
finished, and constantly deteriorated. 
Latour (2010) uses the word network 
“not simply to designate things in the 
world that have the shape of a net but 
mainly to designate a mode of inquiry 
that learns to list, at the occasion of a 
trial, the unexpected beings necessary 
for any entity to exist.” Latour’s network 
concept differs from Barabasi’s concept 
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of network built with real actors. He 
mentions a conceptual network con-
cept in which non-human beings can 
become actors (Latour, 2005). Accord-
ing to Latour “whenever you wish to 
define an entity (an agent, an actant, an 
actor) you have to deploy its attributes, 
that is, its network. Here, network is the 
concept that helps you redistribute and 
relocate action” (Latour, 2010). In fact, 
this conceptual structure can be consid-
ered as an approach not to look for what 
is existing but to search for what might 
be.  It shows dynamic, transformable 
features based on exploration: “Network 
is a concept, not a thing out there. It is 
a tool to help describe something, not 
what is being described” (Latour, 2005). 

The design method as a model de-
scribed in this paper is to question how 
each and every element in the design 
domain is positioned in relation to one 
another. This relation may also be from 
an element to a group, to the whole or 
between groups. “Position” on the other 
hand is initially physical in reference to 
anthropometric data such as how many 
steps away, or how far in terms of vis-
ibility. Furthermore, positioning may 
instigate virtual positioning in terms of 
the qualities that the designer attributes 
to the elements: secure, cozy, etc. This a 
semantic and syntactic mode of design, 
that is very much linked to the network 
thinking and pattern based design.

2. Architectural design in network 
thinking mode

Architectural design is a complex, 
cognitive, intellectual process that pro-
gresses by making, architects mainly 
learn from what they do (Cross, 2001, 
2007). It includes a kind of discovery, 
research, probing, learning process 
which is practiced by doing (Dursun, 
2007). It aims not to find an optimal 
one-off solution (Simon, 1996), but a 
spatial meaning by interpreting many 
variables by interconnecting the data, 
reinterpreting and interpreting them, 
and looking for possible spatial solu-
tions. In this sense, dynamic, non-lin-
ear, complex relationships derived from 
“action in reflection” (Schön, 1987) in-
volve a performative process. The ar-
chitect, who thinks with different de-
sign tools (Dursun Çebi and Kozikoğlu, 
2017), develops a distinctive approach, 

a designerly way of knowing, thinking, 
and acting (Cross, 2001, 2007). In oth-
er words, the architect is an intellec-
tual person who can masterly utilize 
different design tools and information 
sources and can produce new design 
concepts by gathering and interpreting 
different data and information in rela-
tion to one another (Dursun, 2007).

Alexander’s language based on pat-
terns is about the relationships between 
variables. He uses a mathematical and 
graphical language to understand the 
complex relational structures and tries 
to design the built environment with 
this language. Barabasi also discusses 
the complex structures around us and 
the network-like structures behind 
them, refers to a common set of funda-
mental laws, common organizing prin-
ciples in the process of analysis, and 
expresses them in numerical, mathe-
matical measures. The dynamics qual-
ities of the networks can be discussed 
through these data. These approach-
es are important when the design is 
purely conceptualized as a practice of 
making configurations. The ability to 
grasp the spatial meaning of the net-
work-like patterns mentioned by Al-
exander and Barabasi, and the ability 
to speak clearly about these patterns 
with mathematical, graphical tools 
allow us to see what kind of social re-
sults such spatial networks produce. As 
Dade-Robertson (2011) indicates that 
topological description of space can 
account for aspects of architectural ex-
perience by constraining or generating 
the possibility of human social interac-
tion (Dade-Robertson, 2011). Patterns 
in spatial configurations constitute the 
potentials of encounters for the users 
through connections and borders. They 
are decisive in defining both “active and 
latent functional routes and indicat-
ing spatial proximities and neighbors” 
(Kozikoglu and Dursun Cebi, 2015). 
To deploy relational design thinking in 
architecture and to explicitly represent 
and engage with that mode of thinking 
open new horizons for architects.

Latour’s description of the network 
as an unfinished, dynamic, open system 
with heterogeneous (human, non-hu-
man) actors is valuable for the practice 
of architecture in the act of setting up 
spatial configuration in multi-relation-
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al dynamic disposition. To read and 
engage with the dynamics of the con-
text, and the needs, and possible new 
scenarios mean a complex and individ-
ual process which is non- systematized. 
Similar to Latour, it is crucial to under-
stand, explore and design the space 
through the interrelated components, 
the influencing components - actors 
such as function, distance, direction, 
size, quality of light, way of life, user 
profile, etc. and the variable relations 
between them. 

This study focuses on relational 
thinking and mapping in the design 
process as one of the tools used by archi-
tects in the phase of discovery. This pa-
per instigates from the assumption that 
tools for building and measuring space 
via network thinking allow visualization 
of and provide structure to architectur-
al decisions and developing potentials 
for architectural programming and re-
structuring design scenarios. This study 
treats architectural design as a research 
process and searches the potentials of 
analytic, scientific, graph-theoretical 
tools in design not only for determin-
ing the problem and evaluating the 
space, but also exploring the problem 
and generating the spatial set-up. In 
doing so, it focuses on Space Syntax as 
a graphical-theoretical approach and 
explores deployment of network think-
ing as a productive design tool provid-
ing real-time information in the design 
process. Thus, the study questions how 
scientific data and processes can be used 
in the design process as a creative and 
informative tool that enriches design 
thinking.

The Space Syntax theory is based on 
the following argument underlined by 
Alexander and Barabasi as well: “The 
built environment functions as a spa-
tial / social network. In this network the 
main interest is about relational charac-
teristics of spaces rather than individ-
ual ones. Space is experienced through 
these spatial networks or relations. Spa-
tial networks also create potentials of 
movement and describe a living pattern. 
Based on this network structure spatial 
configurations embody social or cul-
tural meanings and generate or inhibit 
social interactions, movement patterns 
in built environments” (Dursun, 2012; 
Kozikoğlu and Dursun Çebi, 2015).

To explore the idea of network in ar-
chitectural design, to talk about the logic 
of this network in scientific ways cannot 
reduce the architect’s intuition. It makes 
it reasonable, questionable, and search-
able. The Space Syntax theory (Hillier, 
1996), which focuses on network think-
ing in architecture, demonstrates that 
the way in which spaces are brought 
together and put forward a specific in-
teraction model among users, demon-
strates certain social-cultural meanings 
(Hillier, 1996). “Space Syntax research 
is reason based, and more rigorous than 
most, but it has effectively led to the 
study of architectural intuition through 
its creations. In practice, design pro-
ceeds by mixing intuition and reason. 
Space syntax makes the deployment of 
non-discursive intuition more rational 
and therefore more discursive.” (Hillier 
and Hanson, 1997).

Recent research and experiments on 
linking metric data to position elements 
in a syntactic manner have been evolv-
ing with the advance of coding in the 
architectural design platforms such as 
Rhinoceros Grasshopper. The work of 
architect Frano Bazalo and Tane J. Mo-
leta (2015) are one such example where 
they investigate the early computation-
al processes in architectural design and 
they argue that complexity in design 
problems can be addressed simultane-
ously through algorithmic methods. 
Bazalo and Moleta suggest that compu-
tational design provides the power of it-
eration and has the potential to capture 
the subjective input of the designer. The 
Plugin Syntactic developed by Nourian 
(2016) and his colleagues on the other 
hand have presented a relational design 
tool and measurable space syntax meth-
odology. These design models differ 
in terms of what they refer to as “early 
stage design” whether it is a conceptu-
al model or a schematic design, they all 
deploy a network based understanding. 

3. Case study: Bandırma design park 
competition project

“Relation” is not only of the physical 
that is metric but can refer to subjective 
measures like private/public, and have 
gradiencies of interactivity and security 
qualities that the architect may require. 
Therefore, the design approach needs 
to handle the multiplicity of design in-



601

Mapping relations as a design strategy, physical attraction forces correlation for design thinking

put, some of which may be conflicting, 
simultaneously and provide the poten-
tial for permutation and iteration.  The 
design approach in the prize winner 
project in the International Bandırma 
Design Park illustrates the nested rela-
tional incorporation in the process ex-
plicitly. Project space is a dynamic can-
vas of relations in and in between scales 
and design takes place in that multi-sca-
lar order of potential pairwise relations; 
building, invigorating, mitigating or 
breaking them.

The brief for the competition is delib-
erated by the international jury mem-
bers, Odile Decq, Louis Becker, C. Abdi 
Güzer, Martin Rein-Cano, and Günther 
Vogt  administered the re-design of a 25 
hectares military base  in the Bandırma 
Port City of Marmara Sea into a new 
genre of public park cultivating the no-
tion of spatial design and planning as 

well as creating a recreational center 
at the regional scale (Kozikoglu et al., 
2017). The program included a design 
institute, curatorial voids, a 4-star, and a 
5-star hotel as well as a convention cen-
ter and a retail space, major emphasis 
being on the design facility and the gen-
eral quality of “park” as a design space. 
The existing ruins from the military and 
the existing fabric of the flora, the pic-
turesque pine and olive trees, would all 
be preserved as the historical identity of 
the place (Figure 1).

The competition clearly addressed 
the quest for solutions that intercon-
nected the site to its history and its en-
virons both spatially and socially to the 
port and enacted as an integrator for 
the city in its links to the hinterland, the 
large Marmara area and beyond (Figure 
2). Three disciplines needed to work in 
collaboration: architect, planner and 

Figure 1. Aerial photo of the existing site.

Figure 2. Connectivity maps in regional and city scale created by the project group.
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landscape designer. Major intercon-
nector in terms of program as well as 
spatial elements revolved around the 
concept of logistics in all three disci-
plines. Therefore, the movement of 
people and goods as well as informa-
tion and processes constituted the ma-
jor design guidelines for existing and 
potential relational mapping of preva-
lent networks (Figure 3).

The schematics of the diagram pre-
sented by the competition brief is 
translated into a dynamic model for 
the replay of potential layouts mapping 
into the axis and access nodes of the site 
(Figure 3). The coded schema inter-
preted the rationale of the competition 
requirements and the design motives 
as a syntactic model for iterative de-
sign exercises. Certain programs were 
modeled as clusters interacting with 
the other programs as one body rather 
than individual. Intrinsic qualities and 
added qualities as well as introduced 
programs and contextual inferences 
like main road, view, central axis etc., 
are also inserted to the dynamic design 
model.

The solution promoted the retail 
space to be close to the major possible 
access points, and the 5-star hotel-con-
vention center pair intermediating be-
tween the port and the retail. Among 
the possible solutions, access closer to 
the city center was favored for its rela-
tion in terms of the city dweller in fa-
vor of the retail cluster. On the other 
hand, the design institute orbited by the 
4-star hotel in its close relation to the 
curatorial voids anchored to the axis 
that connected the city to the park and 
the suburb (Figure 4). An overall con-
nectivity to the university, the city bus 
terminal and the neighboring residenc-
es were sketched out with varying qual-
ities of vehicle and pedestrian access 
routes. Apart from the contextual and 
programmatic connections intangible 
constituents such as the web application 
augmented the connectivity among and 
outside role players of the project.

The major overriding principle was 
to leave most of the land to open-air 
park, therefore to build minimally and 
to enable the park form in a self-orga-
nized manner as is possible, outdoor 

Figure 3. Grasshopper design tool for schematic design.
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areas like plazas, terraces, resting and 
exhibition spaces, festive areas intercon-
nected with the closed spaces were also 
introduced to the dynamic syntactic 
tool to allocate them on the footpaths 
between the network of buildings and 
attractions points (Figure 5).

The design methodology describes 
two major questions answered by the 
designer. What are the differentiable 
spatial constituents of the project in-
cluding the context? And secondly, how 
are they linked? These spatial constitu-
ents were not limited by the architectur-
al programs i.e. buildings but also spa-
tial organizers such as the existing axis, 
the view represented as the port. And 

moreover, temporal activity areas were 
introduced like an event plateau and 
the web application was considered as a 
social space that served as a connection 
and represented as a node itself.

Both of the questions required the 
mapping of the network specifical-
ly elaborated with the design criteria 
of the designer that overlap and sur-
pass the requirements of the brief. 
This criteria involves metric as well as 
non-metric qualities, in both the pre-
requisites of the jury as well as the de-
signers own agenda. 

To further illustrate the following is 
an excerpt from the brief of the com-
petition:

Figure 5. Rendered scenarios. From left to bottom: event plateau with existing watchtower and 
vegetation, curatorial space with remnant military barracks, a visitor with proposed application 
on hand-held device, retail space for local production as well as brands, cafe with bay view.

Figure 4. Project site layout and the web application diagram with programmatic distribution.
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“The jury will be looking for creative 
solutions which are based on integra-
tive, coherent and rich design propos-
als that will stimulate a new focal area 
accommodating a diverse set of activi-
ties and uses (i.e. recreation, retail and 
accommodation) in the service of the 
city and the region. With this regard, 
the major concerns of the jury are, en-
suring the integration of the project 
site with the city, creating a focal area 
to act as the generator of the future 
transformation, developing a sensitive 
approach to existing landscape con-
text; site ecology, historical and cul-
tural heritage and devising spatially 
open, publicly accessible and social-
ly inclusive organization on the site” 
(Bandirma Park Competition).

The given scheme of programs, ac-
corded with the above set of conceptu-
al criteria are interpreted by the design 
team as connectivity, temporality and 
multiplicity. This conceptual frame-
work corresponds to various added 
programs in the proposal as well as 
the non-metric event/phenomena 
constituents that are spatially viable. 
Such constituents are for example the 
web application that is considered as a 
social space, as well as zones that are 
mapped to a physical space for alloca-
tion to temporary events or weekly and 
yearly activities for example, the set of 
event based programs defined under 
ecological interventions: a temporal 
spatial element like organic food ba-
zaar from the environs, walks and bicy-
cle paths that trace the trails of the con-
servation of the phrygana (garrigue) 
family and the calligraphic coniferous 
tree groups, following the effects of the 
wind and time, watching the passage of 
the seasons.

Metric relationships between pro-
grams are defined by distance especial-
ly by foot, but also by bicycle. For ex-
ample, the distance between the 4-star 
hotel and the design institute is coded 
as approximately 50-100 meters, this 
made them a couple, where the 4-star 
hotel is orbiting the institute. Where-
as the retail is distanced to the 4-star 
and institute couple around 300m (10 
minutes walking distance). This is a 
scenario playing method: In the given 
distances for example the institute is a 
center that invites experts, artists and 

tutors from around the world, student 
groups visiting for events and work-
shops, all staying in the 4-star hotel 
denotes the distance prescribed. Sim-
ilarly, the convention center and the 
5-star hotel are thought to be adjacent 
sharing facilities like parking, shuttle, 
etc. The model is then coded with sce-
narios on how the whole group gets 
configured: The retail is in walking dis-
tance to the 5-star hotel, and the cura-
torial voids. People who visit the curat-
ed areas or stay in the hotel will show 
up in retail areas. An added scenog-
raphy is that not only the convention 
center (a showcase for the industry in 
the region) and the curatorial spaces 
(a showcase for the innovative and the 
artistic world) but also retail becomes 
a showcase for the design institute, an 
instant arena to share and voice design.

Furthermore, relational mapping is 
schematized between elements of the 
site and constituents of the program, 
and the added programs. For exam-
ple, the potential access points and the 
route as an axis become a node that is 
linked by distance to the retail and the 
design institute. The fact that the retail 
has to have direct relation to automo-
bile access gets played out as options in 
the modeling scenarios. The existing 
remnants of the military base is closely 
linked to the curatorial voids mapped 
directly on them. An added event pla-
teau is linked directly to automobile 
access; this is then attached to vista 
points, etc.

This is similar to a game of linking, 
unlinking, re-linking and even de-
fining the links as nodes between the 

Figure 6. Matrix used for laying unsymmetrical relationships 
between the required programs.
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role players of the project (Figure 6). 
When the designer links the program 
elements, the links have specific quali-
ties that correspond to the immediacy 
in terms of proximity. The links may 
refer to being adjacent, or being in a 
10 minute walking distance, being in a 
visibility range, or being in a wireless 
bluetooth connectivity. These links are 
not symmetric, when considering the 
relation of a mall to hotel, or a con-
vention center to a hotel they are not 
symmetrical. A hotel may be preferably 
close to park but a park does not need 
to be close to a hotel. The coded digi-
tal model plays out these scenarios on 
the site model similar to the designer 
black box, correlating the relations be-
tween design elements as pull and push 
springs. (Figure 7).

4. Syntactic analysis and 
interpretations

Space Syntax is a graph theo-
ry-based approach which is developed 
to decode and talk about architectural 
space with its mathematical, graphi-
cal and scientific tools. Space Syntax 
instigates from the assumption that 

the built environment works as a spa-
tial / social network and these spatial 
networks create potentials of move-
ment and describe a “living pattern” 
(Dursun, 2012). Here, space is treat-
ed as a configurational whole that is 
constructed by mutual, complex rela-
tions. It aims to clarify a kind of “log-
ic” or “pattern” hidden in that spatial 
network. Decoding characteristic 
properties of these spatial networks 
is valuable both to talk about existing 
living patterns in that particular space 
and to restructure the possible future 
scenarios. 

In this study, the architectural de-
sign process is regarded as a process 
of probing, exploring that an architect 
internalizes with his / her own inter-
pretations, feeding back data and in-
formation. Here, the main intention 
is to search about potentials of Space 
Syntax as “a tool to think with” during 
this process. 

Syntactic analyses are used in the 
case of an “urban park” design in 
three steps:

1. Discussions on the “requirement of 
the jury” as a network visualization that 

Figure 7. Algorithmic modelling.
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is constructed by the architect based 
on the given requirements list and di-
agram (Figure 3 and 8).

2. Examinations on the “solution 
spatial set network” which is devel-
oped by new scenarios and additional 
spatial qualities (Figure 6 and 8).

3. Readings on the “augmented 
spatial networks” which reflected the 
notion of Latour with its non-spatial 
ingredients such as regional role play-
er, neighborhood, web and mobile 
application, ecological interventions, 
city center, pedestrian axis, university, 
main road (Figure 8).

The logic of these network visual-
izations that are constructed as out-
comes of three steps is analyzed in 
mathematical, graphical syntactic 
metrics utilizing Syntactic (Nouri-
an, 2013a; Nourian, 2013b; Nourian 
2016), which is a Space Syntax tool. 
Here, spatial networks or configu-
rations are examined based on four 
main syntactic measurements: Mea-
sure of “control” which discusses the 
networks mainly by their local prop-
erties, measure of “entropy”, “choice” 
and “integration” which investigate 
the networks mainly by their global 
properties.

Integration value aims to measure 
the degree of depth of structures and 
quantifies the pattern of depth in a 
system (Hanson, 1998; Hillier and 
Hanson, 1984). Entropy is a measure 
of dispersion (Mohajeri, et al., 2013), 
“a measure of the distribution of loca-
tions of spaces in terms of their depth 
from a space” and “can give an insight 
into how ordered the system is from 
a location” (Turner, 2001). Measure 
of control deals with the relations 
between a space and its immediate 
neighbors and expresses “what degree 
of choice does each space represent 

its immediate neighbors as a space to 
move to” (Hillier et al., 1987). Finally, 
“the degree of choice each space rep-
resents how likely it is to be passed 
through on all shortest routes from all 
spaces to all other spaces in the sys-
tem.” (Hillier et al., 1987).

The initial setup which was con-
structed for the competition’s require-
ment network can be seen in Figure 
8. Here, the six program components: 
convention center, 4- star hotel, 5-star 
hotel, curated voids, design institute 
and retail, are linked in a simple net-
work pattern. In this elementary pat-
tern, most distinctive spatial compo-
nents are retail and design institute. 
Retail and design institute appear as 
most integrated spaces in the whole 
with the values of 3.49 and 1.745 re-
spectively. These spaces are followed 
by curated voids (1.163). These inte-
grated spaces tend to draw the entire 
configuration towards the root with 
shallow justified graphs (Figure 10). 
At the same time, retail and design 
institute are strong control spaces. 
Their entropy values are low (re-
tail: 0.821, design institute = curated 
voids: 1.028). This means that many 
locations are close to these spaces. In 
terms of choice, they have the high-
est values, retail (23), design institute 
(19). This means that these spaces 
have the highest total values of accu-
mulated flow.

In the second network visualized 
for an augmented scenario solution 
set, the number of spatial components 
increases to 17 (Figure 8 and 9). Here, 
most distinctive spaces are design 
institute and curated voids. Design 
institute and curated voids are most 
integrated spaces with the values of 
4.181 and 3.252 respectively. These 
spaces are followed by the fab-lab 

Figure 8. Mappings various scenarios of the competition project.
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(2.091) and retail and event plateau 
(1.951). On the other hand, amenities 
(1.009), car park (1.009), conventional 
center (1.045), conservatory (1.084), 
5-star hotel (1.126) are the most seg-
regated spaces. It is suggested that 
justified graphs from these segregat-
ed spaces tend to have considerably 
deeper structures (Figure 10). At the 
same time, the design institute, curat-
ed voids and fab-lab are strong control 
spaces with the values of 2.226, 1.861, 
1.504 respectively. With their low 
entropy values, design institute and 
curated voids get close to the many 
locations in the spatial whole. Con-
versely, many locations are far from 
the conservatory (1.893), 5-star hotel 
(1.852), conventional center (1.758), 
with their high entropy values. In 
terms of choice, the design institute, 
curated voids, event plateau and retail 
have the highest values, 193, 169, 137, 
127 respectively. These are spaces with 
the highest total values of accumulat-
ed flow.

In the third network model the 
scenario is boosted, number of nodes 
increases to 25, including both spa-
tial and certain non-spatial compo-
nents. Here, the striking point is that 
the most distinctive node appears as 
the mobile application, a non-spatial 
node, which is developed as a part of 
the design concept (Figure 4). This 

node is the most integrated node in 
the spatial whole (6.906). Among the 
other nodes curated voids, design in-
stitute, event plateau, fab lab and re-
tail take the values above the mean, 
once again they appear as the most 
integrated nodes. The node named as 
“main road” represents the connec-
tion to the city center, a link which 
is considered as a zone and appears 
more as a concept rather than an ex-
act architectural program denoting 
space is also one of the most integrat-
ed nodes in the whole (5.023). On the 
other hand, the most segregated node 
is amenities (1.535). This is followed 
by the carpark, office, info box, con-
ventional center, coffee shop, 5 and 
4-star hotels and conservatory. Web 
application together with main road, 
curated voids, event plateau and de-
sign institute are strong control nodes. 
They take the values of 2.434, 1.925, 
1.764, 1.698, 1.687 respectively. These 
nodes have significant potentials in 
terms of their presented modes of 
movement and their strong relations 
with their neighbors. The nodes such 
as info-box, amenities, office and 
convention center are weak spaces in 
terms of presented modes of move-
ment and they don’t have strong rela-
tions with their neighbors. They also 
appear as weak control nodes with the 
values of 0.339, 0.443, 0.486, 0.505 re-

Figure 9. Syntactic values of the scenarios mapping of the competition project.
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spectively. Entropy values support this 
finding. Many locations in the system 
are close to “axis” that represents the 
pedestrian link as a node, the “ecolog-
ical interventions” which is a time and 
zone based events platform, and “web 
application” which is a web platform 
for research and sharing as well as ac-
tivity media platform, “main road” that 
represents site connection to the city, 
“curated voids” and “design institute” 
having the lowest values for the entro-
py. On the other hand, the locations in 
the system mostly tend to be far away 
from the office, car park, coffee shop, 
4 and 5-star hotels. Similarly, web ap-
plication, main road, event plateau, 
design institute and curated voids are 
the most visited nodes with their high 
values of choice. They take the values 
of 365, 341, 281, 263, 237 respectively.

Figure 10 summarizes the justified 
graphs from one of the most integrated 
spaces, design institute and the most 
segregated spaces, 4-star hotel. Al-
though the total depth changes from 
3 to 4 for the second case, justified 
graphs for the two cases preserve their 
compact forms in their three like for-
mations with many branches.

5. Conclusions: Projecting as 
mapping the domain

The project and the thinking in the 
article imply designerly thinking as a 
triaxial mode of operandi, playful and 
malleable on one axis, moldable and 
adaptable in the other, strict and reg-
ulated at the final. The paper suggests 
that mapping and animating a domain 

that communicates the existing and the 
promoted relationships in both iter-
ative and variating design paths serve 
to evolve a sense of place with active 
scenarios. Active scenarios are played 
out to create the domain of the project 
on the design platform of the architect 
for negotiating criteria and the consti-
tuting elements. A domain is referred 
to as all those criteria that relate to the 
realization of a scenario (scenarios of 
existence).

This is understood as a design role 
of interpretation and propositions as 
opposed to a deterministic design role. 
The technique is of course presented 
without any bias on which relationship 
is to be favored, however as a commu-
nicative tool for the designer and other 
role-players it provides a consisten-
cy check diagram as well as a tool for 
sheer simplicity.

“Mapping is the point in the decision 
process where divergence and diversity 
are key. You are not looking for con-
sensus in this phase; you are looking 
to expand the range of possible factors 
(and, ultimately, decision paths). The 
challenge of mapping is getting outside 
our intuitive sense of the situation in 
front of us” (Johnson, 2018).

The paper lays out the design meth-
odology used to explore the poten-
tials in a masterplan for a competition 
project in Turkey and investigates the 
resulting set of relationships between 
spaces and elements of design in terms 
of Space Syntax criteria. This is not only 
to understand how close the require-
ments fall in with the solution set, but 

Figure 10. Justified graphs for various constituents of the competition project.
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also to try out the possibility of map-
ping relational metric and non-metric 
elements in one graph. Systems think-
ing and mapping and simulation tools 
already exist such as Vensim where sci-
entists can assess values to intangible 
and subjective concepts together with 
physical elements. The role of the de-
signer is essential in these generative 
diagrammatic tools in the assessment 
of the existence (is there a relation 
or not) and the effectual outcomes of 
the relationship (how much and in 
which trajectory). This vision requires 
a strong reading into the program, the 
site and the society’s tendencies. The 
paper suggests that graphing the rela-
tionships are significant in the assess-
ment of the potential scenarios.

Design is an individual process, 
each instance is unique, no two build-
ings or master plans are or can be ex-
actly the same. Therefore, as a decision 
making process the tools correspond 
to this particular uniqueness of project 
domain. Mapping relationships allow 
the designer to understand, interpret 
and reevaluate uniqueness during the 
process and relate to the context in a 
particular manner.

It should also be emphasized that 
this study, which unusually incorpo-
rates non-metric contextual compo-
nents into spatial analyzes, draws in-
spiration from Latour’s Actor Network 
Theory and thus presents an experi-
mental work on Space Syntax.
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User behaviour and circulation in 
an Indonesian student communal 
housing facility: Combining space 
syntax and Actor Network Theory

Abstract
This paper analyses space syntax and Actor Network Theory (ANT) as expla-

nations of socio-spatial phenomena and presents a case study of an Indonesian 
indekos. Space syntax theory describes the impacts of spatial configurations and 
spatial quality on social settings. Methodologies derived from this theory utilise 
the integration of space for analysis. However, since space syntax fails to take into 
account key factors such as how objects in a given space impacts human use of 
space, we argue that ANT can serve as a ‘complimentary’ theory, as it takes up 
temporal aspects and the presence of such objects. Relying only on space syntax 
fails to explain socio-spatial phenomena holistically, while using ANT and space 
syntax together offers a more complete view by presenting space not as just a 
single entity but a system of user, objects, activity and time. The study will show 
how an architect can design a more strategic and efficient space arrangement by 
considering the spatial program along with the system of the objects involved in 
the space.
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1. Introduction
The intangibility and complexity of 

social relations bring about a debate on 
the spatiality of the subject. Not only 
is the debate is stirred by the nature of 
social relations, but it is further broad-
ened due to the fact that: 1) people and 
goods today have high mobility, pre-
senting the idea of de-territorialisation 
and 2) social relations are currently 
fragmented and, in a way, ‘loose’ (Osti, 
2015). However, social relations them-
selves, according to some theories, can 
be derived to explain the mechanism 
process in which they occur in a more 
rational, logical way.

Space syntax emerged for the first 
time in the 1980s as an attempt to ex-
plain the socio-spatial phenomenon 
(Netto, 2016). It developed as a system-
atic explanation of the social dimension 
of space (Netto, 2016) and vice versa, 
that is, the spatial dimension of human 
social life (Magda, 2003). The explana-
tions were based on the ideas of Hillier 
and Hanson (1984) who looked for ‘the 
social content of spatial patterns and 
the spatial content of social patterns’ 
(p.2). The theory is now widely used 
to analyse the social implications of 
spatial configuration, ranging from the 
scope of a built environment to a larger 
one as seen in urban planning. Howev-
er, the theory is criticised as being too 
‘deterministic’ (Racu, 2016: p. 1) since 
it tends to overlook other aspects of 
human social life. Space syntax theory 
and its analytical basis are useful ways 
to determine the social outcomes of 
design and planning. Nevertheless, the 
interpretation of results must be done in 
consideration of social processes as well 
as human behaviour (Nes, 2014: p. 238).

Actor Network Theory (ANT), on 
the other hand, revolutionises the way 
we look at humans’ social construc-
tions. Its insistence on seeing non-hu-
man agency in social relations pushes 
the traditional ideas of social compo-
sition (Matthewman, 2011). In other 
words, the theory challenges the tradi-
tional view of human relations. Initi-
ated by figures such as Michel Callon, 
Bruno Latour and John Law. ANT con-
siders both humans and non-humans 
to be the participants of interaction, 
and the two have equal capacities to 
initiate such relations.

The aim of this paper is to discuss 
these two theories, space syntax and 
ANT, focusing on the idea that using 
one in addition to the other helps ex-
plain social phenomena within the 
framework of spatial matter. Space syn-
tax revealed that spatial configuration 
affects human encounter with others 
which then affect human interaction in 
that system of space. ANT on the oth-
er hand, revealed that space can also be 
a system of network. Combining these 
two raised a deeper and greater look on 
how space works within and with oth-
er spaces as well in initiating human 
interaction. The structure of the paper 
is as follows. First, it will explain space 
syntax as both theory and methodology. 
Second, it will point out some criticisms 
and limitations of space syntax. Third, it 
will discuss how ANT can complement 
space syntax.

The theoretical studies of combining 
the two theory is needed as Kärrholm 
(2010) stated, “the expansive and some-
what paradigmatically space syntax re-
search has seldom been integrated with 
these theoretical discussions of what is 
some- times called ‘the spatial turn’ of 
the social sciences” (p. 251). Practically, 
the discussion in relating space syntax 
with theory like ANT can make space 
and its materiality some sense in ex-
plaining its effects on human’s social in-
teraction. Combining space syntax and 
ANT can be done in the study of archi-
tecture to urban studies, even geogra-
phy and social science, as these studies 
often consider role of space in social 
phenomenon. This study then can help 
raise the discourse among disciplines 
that sees material and space as the main 
research topics.

This paper is limited to only evaluate 
one case study of the use of space syntax 
and ANT. It will make a better study if 
an attempt on evaluate several cases to 
get a better understanding of the utili-
zation of these two theories. That be-
ing said, this paper is not an attempt to 
formulate a new socio-spatial theory. 
Instead, we will discuss the advantag-
es and limitations of space syntax and 
argue that ANT can serve as comple-
mentary theory to help fill in the gaps 
in explaining socio-spatial matters. The 
analysis of socio-spatial matter using 
space syntax theory will be discussed 



613

User behaviour and circulation in an Indonesian student communal housing facility: Combining 
space syntax and Actor Network Theory

to extract the gist of the theory and to 
extrapolate the disadvantages of using 
one theory alone. A case study of de-
signed space will also be presented as an 
example of how space syntax explains 
one thing but fails to explain another. 
Incorporating ANT into the analysis 
will constitute a new step towards un-
derstanding socio-spatial matters that 
space syntax does not account for.

2. Literature study
2.1. Space syntax

Space syntax theory discusses space 
in terms of physical built environ-
ments and architectural and urban 
spaces (Magda, 2003). It uses a com-
prehensive approach to understanding 
society (and all its matters) through 
space. The theory begins by detecting 
the social logic of space and then con-
tinues on to explain the relation of so-
ciety to that space. These concepts are 
used to develop methods for analysing 
a given space by applying space syntax.

Information planted in a space can 
further be read by analysing the con-
figuration of that space (Magda, 2003). 
This information is obtained by ‘read-
ing’ the plan of the architectural sys-
tem that shows the relationship among 
spaces in the system, including both 
interior and exterior spaces (Thomsen, 
2008). Furthermore, social informa-
tion retrieved from spatial configura-
tions can tell us the social relations of 
the system’s user; their customs and 
even traditions to a certain level can 
be understood just by understanding 
the spatial organisation of a built en-
vironment.

Given space’s ability to carry in-
formation—which further influences 
social relations—and humans’ ability 
to use this information to draw men-
tal connections, a series of analytical 
methods have been developed under 
space syntax theory. In short, space 
syntax is also ‘a set of techniques for 
the representation, quantification and 
interpretation of spatial configuration 
in buildings and settlements’ (Hillier, 
Hanson & Graham, 2006). Configu-
ration seems to be the central notion 
in research that follows space syntax 
as an approach. As in social interac-
tion theory, it is said that space con-
figuration, on a scale of built environ-

ments to urban planning, might have 
an impact on social relations (Magda, 
2003).

On the methodological side, space 
syntax has yielded techniques to rep-
resent, quantify and interpret spatial 
configuration. Since its development 
in the early 1990s, the theory has de-
veloped into an extensive research 
programme and has even inspired 
computer software combining space 
syntax theory-based analytic tools 
with graphical representations. One 
of the most significant software devel-
opments related to space syntax, ac-
cording to the initiator of the theory, 
was the one from University College 
London. Alasdair Turner developed 
a software called Depthmap to model 
and run visibility graphs developed 
from the theory. The software can also 
perform segment-based axial analysis 
with angular, metric and topological 
weightings of the space, and it relies 
mainly on the spatially guided nature 
of human movement (Hillier, 2004).

Hillier (2004) constructed this con-
cept by looking at space-to-space per-
meability and visibility, believing that 
the analysis of the two could form a 
basis for a quantitative and statistical 
analysis of built environments. Ob-
serving a space’s permeability and 
visibility, in relation to its integration, 
can help one understand how a certain 
function in an environment is ‘spati-
alised’. We should be able to tell how 
a given space is ‘embedded’ in a spatial 
configuration. 

The representation used in Depth-
map can be broken down into key 
points that are layered on top of each 
other. One key point is the use of ar-
chitectural system modelling. The ar-
chitectural system is drawn to show 
space borders and openings, simplified 
to clarify how one can access a point 
in the space. Another key point is the 
use of a grid of a specific size to divide 
the spatial system into points (Turner, 
2004). The size of a square on the grid 
is usually the size of the individuals 
that move across the space. The grid 
is later filled with colours to show the 
scale of integration value across the 
system. The colours range from blue 
to red, reflecting a scale of low to high 
integration, respectively.
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2.2. Actor Network Theory
When space syntax sees social 

interaction as a product of human 
movement in a systems of spaces or 
spatial configuration. A theory called 
ANT (Actor Network Theory) sees 
social interaction as a network of ac-
tors. In his criticism of experts who 
only see social interaction as simply 
interaction between humans, Cerulo 
(2009) saw ANT as a theory to explain 
the essence of a society. By looking at 
the network of social relations, human 
relationships and various information 
exchanges that occur in society, the 
originators of ANT offer a new view of 
social interactions and who (or what) 
can participate in them.

The main component that must 
be identified in an analysis that uses 
ANT is the actant. Actants are gener-
ally divided into two groups, human 
and non-human actors. Human actors 
are individuals who are connected 
directly when interacting or associ-
ating in the network with each other 
at a certain time. Non-human actors 
are artefacts or objects that cause or 
are used when interaction takes place. 
Artefacts that are used as examples by 
Latour (1991) in his case of returning 
hotel keys include objects such as ho-
tel keys, cameras and doors. Kärrholm 
(2013) in Fallan (2008) adds another 

artefact that is more important and 
influential in the interaction. He 
mentioned objects such as crossing 
roads, markets, parking lots and hotel 
grounds, which he later calls spatial 
artefacts. 

Furthermore, spatial artefacts in 
the form of space can act as two com-
ponents, actant as well as the network 
itself (Fallan, 2008). Space as an actant 
can be observed by paying attention 
to what the artefacts do and their re-
lationship with other actants. Space 
as a network is observed by looking 
at space as a result of associations, 
alliances or translations carried out 
by actants. This association, alliance 
and translation is what Callon (1986) 
called ‘action’. The results of the ac-
tions that occur between several ac-
tions are what is meant by ‘network’.

In practice, space syntax has not 
been able to fully explain social phe-
nomena in the spatial dimension. 
This is due to the limitations found in 
the application of the theory (Racu, 
2016). Racu (2016) said that there 
might be other aspects that determine 
the atmosphere of space and, hence, 
have impacts on human activities in 
a given place. Time and meaning of 
objects are one of the aspects of space 
that Space syntax seems to neglect 
(Netto, 2016).

Figure 1. Relationship between space syntax and ANT. 
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2.3. Complementing space syntax 
with ANT

Therefore, although space syntax is a 
promising theory to explain the physical 
or spatial aspects of social interaction, 
the interpretation of the explanation 
must still be complemented by an un-
derstanding of a more comprehensive 
social processes and human behaviour 
(Nes, 2014). Netto (2016) questions 
how do we link syntactic space with the 
webs of presence-based interaction and 
the webs of interaction produced or me-
diated by networks of objects and tools 
such as long-distance communication 
technologies or other non-human entity 
that facilitates those interaction? (Netto, 
2016: p. 25). ANT on the other hand 
emphasises the role of non-human ob-
jects and interaction between humans 
and objects, including space as a whole 
(Fallan, 2008). This helps us to under-
stand social phenomena that space syn-
tax has not been able to explain. In other 
words, ANT can fill in the gaps left by 
space syntax, which only pays attention 
to configurational spaces and their con-
nectivity. ANT adds important insights 
into the process of interaction and the 
superficial role in space (Law 1991). 

Space syntax look at space as a single 
entity that connects with one another to 
create a configuration and failed to see 
that space itself is a network constituted 
of various individuals. This gap of infor-
mation in space syntax can seems to be 
filled by ANT.

3. Methods 
The issue of how space syntax ig-

nored the role of objects and their 
meaning in human interaction is test-
ed with this case study. We then also 

tested ANT in complementing space 
syntax in this matter. We carried out 
a case study that focused on the spa-
tiality of social interaction in a typical 
Indonesian student communal hous-
ing facility called an indekos. The inde-
kos had a number of communal areas 
including a parking lot, mini mosque, 
kitchen, pond, gazebo, study and din-
ing room, guest room and little gar-
den. Located very close to a nation-
al university, Universitas Indonesia, 
the housing facility consisted of 100 
rooms, spread evenly among three 
buildings, out of which 67 were occu-
pied. One building (Building A) was 
for female students, and the other two 
(Buildings B and C) were for male stu-
dents. Typical layouts for these build-
ings are in Figure 2.

A series of questionnaires was given 
to 56 participants to obtain informa-
tion on the socio-spatial conditions 
of the housing facility. The 56 par-
ticipants were equally but randomly 
chosen from each floor from across 
the three building the questions were 
actually four groups question. One 
is to identify respondent, one is to 
learn the interaction habit of the re-
spondent, one is to learn respondent’s 
perception of the communal space 
provided in the case, and another 
one is to learn how respondents per-
ceive space’s potential as a place for 
interaction. The interaction habit was 
learned by asking frequency of their 
interaction and their relationship with 
fellow kos-mate. Respondent’s percep-
tion of communal space was learned 
by asking them to rate the quality of 
the space that includes privacy, safe-
ty, crowd, comfort, size, accessibility 

Figure 2. Typical layout for (from left to right) Buildings A, B and C.
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and facilities provided. Respondent’ 
perception on space potential were 
learned by asking them where in inde-
kos they are most likely interact oth-
er than the communal space. Among 
the respondents, 57.9% were male and 
the rest were female. Then, a series of 
qualitative observations was made on 
the basis of space syntax and ANT. 
These series of qualitative observa-
tions include an observation on the 
movement and circulation of a stu-
dent in a given range of time: in the 
morning, noon, afternoon, evening 
and at dawn

Depthmap was used to examine ac-
cess to the communal places, taking 
into consideration three points: an-
gular changes, distance changes and 
visibility changes. These three points, 
in space syntax terms, are called step-
depth: a measure of change when one 
is accessing a room. The way indekos’ 
inhabitant perceive access to a room 
can be analysed with this method. A 
network of activity then drawn by ob-
serving the case to see how the inter-
action constituted. 

For the case study, we applied both 
space syntax theory and ANT. From 
space syntax, we used integration 
and the step-depth analysis method 
to study the spatial configuration of 
the indekos. The analysis was done 
using Depthmap to break down the 
architectural system (represented by 
a plan) into points on a grid. Every 
point integration was measured and 
indicated with a distinct colour. In-
tegration measures the connectivity 
of each point in the space. The anal-
ysis also included a step-depth mea-
surement of how many turns one has 
to undergo in attempting to reach a 
place.

The second method was derived 
from Cvetinovic, Nedovic-Budic and 
Bolay (2017). This was not a meth-
od per se, but instead a visualisation 
of the network. The visualisation was 
used to depict the complexity of ac-
tors, events or artefacts in the indekos 
as patterns of relationships between 
nodes that can be understood visual-
ly (Cvetinovic et al., 2017). Another 
thing this diagram tried to describe 
was the active role of non-human ob-
jects—an attempt to view interaction 

in housing as a relationship and an 
attempt to categorise the network of 
interaction in a comprehensive cat-
egory for space and time coverage 
(Cvetinovic et al., 2017). In addition, 
visualisation can provide a depiction 
of the distribution of activities that 
allow interaction. This is because the 
ANT analysis only looks at the case as 
a product of interaction of various ac-
tors at only one range of time (Cveti-
novic et al., 2017). That said, there is 
a dynamic in social interaction and 
space for social interactions that is not 
captured with the visualisation.

4. Findings
With the help of DepthmapX we 

visualize the spatial analysis of inde-
kos. For the time being, we focus on 
some of the spaces that provide us 
information on designed communal 
space (or the space that is expected 
to be communal) and the one that is 
not designed specifically to be one but 
manage to hold a potential. First we 
will take a look at the kitchen. Kitchen 
as one of designated communal space 
is arguably is spatially poor for inter-
action. Findings from spatial analysis 
with space syntax are as follow:

Take the analysis of step-depth to a 
kitchen in Building B as an example. 
Figure 3(a) presents the angular anal-
ysis, which shows how many turns one 
has to do to reach the kitchen. There is 
a room where a person has to make 
at least seven turns to go from the 
yellowish green area to the dark blue 
area. Figure 3(b) presents the metric 
step-depth analysis, which shows how 

Figure 3. Angular, metric and visibility step-depth analysis of 
the space configuration in Building B.
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far (in metres, hence the name met-
ric) one has to go to reach the kitchen. 
There is a room where one has to walk 
for at least 10 metres to go from the red 
area to the dark blue area. Figure 3(c) 
shows the visibility step-depth analy-
sis, where one has to walk a number of 
distances to be able to see the kitchen. 
There is a room where one has to un-
dergo five changes in visibility, that is, 
from the orange area to the blue one. 
From the integration perspective, the 
kitchen is indeed poorly integrated 
in the building as can be seen in Fig-
ure 4. Kitchen is coloured blue in all 
buildings in all buildings which shows 
low integration.

Concerning the frequency of the 
use of spaces, 59.65% of respondents 
claimed to use the kitchen often and 
21.05% said they did so with a me-
dium level of frequency. In addition, 
47.4% of respondents reported that 
they used the common room often, 
and 26.3% said they used it at a me-
dium level of frequency. This finding 
shows that despite kitchen is poorly 

integrated spatially and that it takes a 
little more effort to access it, it is still 
frequently visited—showing that oth-
er aspects than spatial configuration 
influence user to use and hence inter-
act in it.

Other interesting finding includes 
the fact that circulation space is the 
most well integrated space. This can 
be observed in Figure 4 where in all 
floor of all buildings, circulation space 
is coloured in a range of yellow to red, 
which means these spaces are well inte-
grated. This seems very obvious as the 
circulation space really is where people 
are passing and hence potentially meet 
one another. This corresponds well with 
80.7% of respondents that see hallways 
as a potential place of interaction.

Going back and forth from space 
syntax analysis and questionnaire. We 
finally come to observe with Actor 
Network Theory to settle some con-
tradicting finding or else confirm the 
corresponding finding. We develop this 
visualization from from Cvetinovic, Ne-
dovic-Budic and Bolay (2017) as follow:

Figure 4. Integration Analysis of indekos. From left to right is first to third floor. From top 
to bottom is Building A, B and C consecutively.
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In Figure 5, the nature of the net-
work and the actors of the network 
were determined based on our qual-
itative measure on activities that oc-
curs in indekos. A network can hap-
pen in a nature of individual activities, 
semi communal activities and com-
munal activities. The actors were also 
determined as to see which and how 
the actors involved in the network. 
These network were also examined as 
to how far the interaction happened: 
in a scope of a room, inter-room, in-
ter-floor, inter-building or outside.

Figure 6 shows a complete and 
over-all network that happened in in-
dekos in a day. The colored lines are 
the network of the activities as men-

tioned in Figure 5. From the small-
er circle to the larger one shows the 
scope of the network. These circles 
were then divided into six quadrans, 
showing the time when the network of 
activities happen.

However we will focusing on some 
parts of the diagram to confirm the 
previous findings. We created a net-
work representation as follows (Figure 
7) for activity of cooking: an activity 
taking place mainly in the kitchen. 
Figure 7 shows the location spread 
of the actors. Within the scope of a 
‘room’, which in this case is a kitchen, 
there are cooking utensils, water dis-
penser, wastafel, gas, fridge and stove. 
The individual inhabitant and trash 

Figure 5. Actor-Network dimension in indekos.
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bin during the interaction might move 
around the room and floor hence their 
point in the diagram is in the middle 
of the scope line. The kitchen is a spa-
tial artifacts located within the spatial 
configuration of the floor. The ingre-

dients and the utensils are usually 
brought by an inhabitant from their 
own room in the same floor. 79.6% 
respondents said to have done this 
activity on regular basis. When asked 
why they chose to still use the kitchen 
provided, they respond by acknowl-
edging the very existence of stove and 
other cooking utensils in the kitchen 
attract them to do so. They care not 
for the distance they have to take or 
how relatively remote the space is.  
This corresponds well with question-
naire result in which 77.8% does think 
that existence of such tools or uten-
sils is considered as a main factor for 
one to use a space. It can be seen in 
the diagram Figure 7 how inhabitants 
across the floor might meet in the 
kitchen in order to use particular ob-
jects. The lines goes from the scope of 
floor to the room (which in this case 
is a kitchen).

For the case of circulation space, 
further analysis with ANT also con-
firmed that with current set-up of the 
furniture and shared objects in the 
hallway is what allows the inhabitants 
of indekos to perceive this space as a 
potential space of interaction. ANT 
further explains that shared objects 
like hangers and shoe racks encourage 
people to interact in the spaces, in ad-
dition to the fact that people frequent-
ly circulate in the space. As seen in 
Figure 8, three different activities are 
connected with the same actant, cre-
ating a network.

Other interesting findings were the 
fact that interaction happen in a very 
different manner depending on times 
of the day. This, interestingly, cannot 
be observed using only space syntax. 
This was because the space is rela-
tively constant when observed with 
space syntax. However, variety can be 
observed when ANT is involved. The 
complexity of human interaction real-
ly differs at different time. One extreme 
example is when we try to compare 
activity in early morning time and in 
the evening. In figure 7, number of ac-
tors present is very limited and hence 
only a simple network is formed. To-
tally opposite events happen in night 
time in Figure 8 when there are more 
activities and hence more complicated 
actor-network formed.

Figure 6. Actor-Network diagram for social ınteraction in indekos.

Figure 7. ANT diagram for cooking activity.
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5. Discussion
Analysis with ANT revealed that 

non-human objects played a signif-
icant role in human interaction. In 
general, there are certain objects in the 
space that ‘attract’ student residents. 
This means the spaces, despite their 
poor integration, are still used and tra-
versed and, hence, are potential spaces 
of social interaction. The objects are 
non-human artefacts, which, accord-
ing to ANT, play an equally important 
role as humans in the social context. 
Moreover, certain activities can only 
be done in spaces that contain these 
non-human artefacts, and these activ-
ities form a network of social relations. 
This encourages communal activities 
(i.e. interaction) in the spaces.

For example, the facility’s only stove 
is located in the kitchen, meaning that 
the kitchen is the only place where one 
can cook. The stove connects residents 
who want to cook because it brings 
them to a shared place and, hence, 
prompts interaction. There is a net-

work of interaction with the stove as 
the focal actant. This explains why the 
kitchen is used as often, despite the fact 
that the kitchen is rather poorly inte-
grated according to the space syntax, 
as the user from the unit across on the 
other side of the kitchen might not in-
tuitively know or might have to walk a 
little further to reach the kitchen.

Furthermore, according to space 
syntax, the circulation space is obvi-
ously well integrated. The spaces are 
well traversed by residents. ANT fur-
ther explains that shared objects like 
hangers and shoe racks encourage peo-
ple to interact in the spaces, in addi-
tion to the fact that people frequently 
circulate in the space. As seen in Fig-
ure 4, three different activities are con-
nected with the same actant, creating a 
network. Confirming the finding from 
the questionnaire on how inhabitants 
might see the circulation space as a po-
tential place of interaction.

Interesting finding that can be found 
only through ANT observation but not 

Figure 8. ANT analysis of some activities that happen in the indekos hallways.



621

User behaviour and circulation in an Indonesian student communal housing facility: Combining 
space syntax and Actor Network Theory

space syntax is variety of interaction in 
different time. ANT can address the in-
dividuality of the user and it acknowl-
edges that interaction dynamically 
changing across time. The complexity 
of interaction can vary but space syn-
tax seems to address this variety based 
on only the spatial quality of the in-
teraction. Space syntax don’t take the 
specificity of the time of which the in-
teraction happen into account because 
the nature of the theory to generalized 
space and its users.

Space syntax has managed to ex-
plain how spatial configuration does 
have an impact on human interaction. 
By managing space in certain config-
uration, one can set where people will 
encounter other people. This can be 
seen in the findings of indekos’s circu-
lation space. It also gives a logical and 
arguably objective reasoning of how 
a certain configuration can alter one 
perception of a space. Space syntax is 
able to give a whole explaining on how 
one point in a space can be perceived 
as distant or closed, as well as how it 
can be perceived as public or private. 
All explained by giving a systematic 
evaluation on metric distance, angular 
distance and also visibility.

ANT on the other hand focus more 
on what is in and what happen in the 
space. This allows us to understand the 
space better by understanding what the 
space accommodates and hence the 
functionality of the space which space 
syntax somewhat ignore. Moreover, 
ANT sees space as another network 
or part of a network rather than a sin-
gle entity that only connect with other 
entity of space. Interestingly enough, 
ANT allows a more subjective inter-
pretation of human interaction, which 
is contrast in comparison to space syn-
tax but instead of opposing it, it com-
pletes it. As seen how in the case study 
how a phenomenon can be explained 
by these two theories altogether.

So combining the two theories really 
is a wise move to bridge the material-
ity of space with abstract concept like 
social interaction. The spatial-turn of 
social science needs an integration of 
such material and physical perspective 
of space syntax (Kärrholm, 2010) with 
a more conceptual network approach 
of ANT (Sailer and Penn, 2010). This 

study really sit well with previous stud-
ies on combining such two theories. 
The attempt done by Brien and Psarra 
(2015) in “synthesizing physical and 
conceptual artefacts into urban com-
munity forms” can be done in a build-
ing scale as seen in indekos case study. 
This further confirms that this study 
is then a possible beginning of a new 
meta-theory as proposed by Kärrholm 
(2010).

6. Conclusion
To conclude, both space syntax and 

ANT are needed as a basis for so-
cio-spatial analysis, to create a more 
holistic approach in understanding the 
matter. As the case study illustrated, 
space syntax theory can explain how 
space and its configuration, whether 
consciously or not, affect the behaviour 
and interactions of space users. This is 
typically done by altering one move-
ment in space. However, this theory has 
not been able to explain certain social 
phenomena occurring in a space other 
than spatial-configuration framework. 
ANT can explain how space is used or 
not used by reviewing the existence of 
objects that allow social interaction to 
occur. In addition, ANT can explain the 
temporary aspects of social interactions 
that are ignored in space syntax. An 
overview of temporary aspects in our 
case study shows that interaction and 
use of space only occur at certain times. 
This means that at different times, there 
may be different findings, for every so-
cial relation is unique to its temporality.

Combining space syntax with ANT 
can make a more holistic socio-spatial 
analysis by not only looking at space as 
a place where interaction happen but 
also as a system of individual function 
that has role in shaping interaction it-
self. Understanding that these two the-
ories can be combined should allow a 
discourse of inter-discipline study—
from a discipline of physical and mate-
riality like architecture or urban stud-
ies with a more conceptual studies like 
social science. This also brings us to a 
realization that architect and design-
ers alike should also now consider not 
only the configuration of space but also 
the meaning they want to impose on 
the objects and subjects occupying the 
space.
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Principles of flexibility in design 
process, with the approach to 
creativity in design

Abstract
In recent decades, the design in various fields has undergone remarkable chang-

es that many theoreticians have tried to define and present new models to promote 
efficiency or provide more creativity during a design process. But most of the 
time, designers have to apply processes that are restricted to fixed and repetitive 
steps, unchangeable copy, or an adaptation of what they have learned from other 
designers during education in the past. From the authors’ point of view, one of the 
main issues is how the design process can sufficiently be flexible to be used in all 
situations. The concept of flexibility is the capability of being used by both experi-
enced and novice designers or architects, the ability of adaptability to unpredict-
able conditions and time changes, and the ability to avoid fixed and unchangeable 
steps. In this article, according to library resources, it has been endeavored to 
disclose six general principles as a flexible framework for design which has crucial 
effects on the development of creativity in the design process. Based on Delphi’s 
methodology, the suggested principles are assessed by 20 experts to approve the 
profound impact of them on improving design process creativity and flexibility. 
By using these principles and based on the strategies of architects, a wide variety 
of flexible design process can be organized.
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1. Introduction
It has been stated that “design re-

search is a bridge between the descrip-
tive and analytic nature of science and 
the need for an innovative change in 
teaching practices” (Augustsson, 2018, 
p.1). A specific design process is not 
capable of being an efficient prescrip-
tion for all aspects of a design or being 
all-inclusive for every individual. For 
instance, if a teacher teaches a design 
process to students, it is not clear that all 
of them can be successful in their design 
projects. Certainly, there will be differ-
ences in students’ abilities, contexts as 
well as the inherent nature of design 
projects (Van Aken, 2005). As a con-
sequence, the flexibility of each design 
process is a useful and unique factor. 
When designers encounter a complicat-
ed topic, they probably just know about 
the totality of the final results. There-
fore, they should differentiate between 
challenging projects which need new 
approaches to deal with, and conven-
tional problem-solving (Dorst, 2011; 
Roozenburg and Eekels, 1995).

Novice designers in a wide variety of 
fields, often select and get accustomed to 
a specific design process with respect to 
their interests, experiences, and also un-
der the influence of educational meth-
ods in their academic centers. Histori-
cally, the design was handed down from 
generation to generation verbally or im-
plicitly. Also, all artifacts and artificial 
environments have gradually developed 
(French, 1994). Having dealt with open 
complex problems, pioneer designers 
always preferred to create a framework 
in their field of practice (Dorst, 2011). 
Some designers take the design process 
into account as an intuitive and unjusti-
fiable process; many appraise it as a ra-
tional process, and some other design-
ers regard it as an unconscious process.

Regardless of having different ways, 
the common point between all design 
processes is to have specific frames in 
the design method. Van Aken (2005) 
argued that traditional process design 
might no longer be answerable to large, 
complex, and creative design. Because 
of the inefficiency of the prescriptive 
design process, a few numbers of de-
sign processes with determined steps do 
not have enough potential to generate 
exceptional and creative outcomes. In 

today’s world, designers should pos-
sess organized mental skills to produce 
novel and valuable ideas (Johnson and 
Indvik, 1992; De Bono, 2006). To be 
creative in design practice, Mahmoodi 
(2001, p.111) asserted that two funda-
mental factors should be regarded: “the 
creative people and creative approaches 
of dealing with a design problem” that 
should regard. 

In the meantime, top designers per-
ceive planned and helpful strategies that 
will lead to a specific value to address a 
complex problem. These strategies in-
volve the development or adoption of a 
framework (Dorst, 2011). Experienced 
designers attempt to maintain, develop, 
and manage the organized frameworks 
that can adapt to various levels of design 
practices (Dorst, 2009). Many designers 
would prefer to employ different strate-
gies during their design process to reach 
relevant design solutions in a way that 
this practice will provide flexibility in 
using all steps of the process. A design 
process is a guideline to keep designers 
on the right track (Mahmoodi, 2001). 
The strategies and principles, as accel-
erants in the design process, enable de-
signers to refrain from design-by-habit 
conditions and help them to adopt cre-
ativity in problem-solving (Broadbent, 
1973; Mahmoodi, 2001).

2. Research context
In this section, this article contributes 

to a better understanding of the proce-
dure of the creative design process and 
to an approach to develop the process 
through analyzing the nature of design 
knowledge, creativity in design, and 
design thinking. By combining these 
three discussed records, the article has 
a specific orientation towards complex 
design projects. The present research 
was conducted based on the informa-
tion collected via previous research and 
qualitative records. The aim is to develop 
a flexible framework for the design pro-
cess with an intense focus on creativity 
and design thinking during the process 
that can be useful for students and de-
signers. The concept of flexibility is the 
ability of the changeability in the design 
process in a way that it can be used by 
both experienced and novice designers, 
the ability to be adaptable to unpredict-
able conditions and coordinated with 
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time factors in design, and the ability 
which avoid predetermined thinking 
and fixed or unchangeable steps. To do 
so, first, the history and necessity of the 
design processes and their specifica-
tions are discussed. Subsequently, based 
on the literature review, six principles 
related to increasing flexibility and cre-
ativity in the design process will be pre-
sented. Then, the Delphi technique will 
be employed for evaluating the effects 
and validity of the principles on a design 
process. In this method, the opinions of 
experts will be asked to achieve consen-
sus on the proficiency and impact of our 
arguments.

2.1. Design and its process
On the whole, the design focuses on 

how things must be accomplished, but 
natural sciences are about how phenom-
ena are. The difference between design 
and scientific techniques indicates that 
the design process is a method showing 
how things are created (Idi and Khaid-
zir, 2015; Goldschmidt and Smolkov, 
2006). Every decision during the de-
sign process can have a direct impact 
on the efficiency of the project during 
construction and utilization (Othman 
and Abdelwahab, 2018). Recently, the 
design process has been more compli-
cated, and the computer software has 
presented more and more details about 
the productions. Nevertheless, this case 
cannot guarantee its high-quality. A 
myriad of scholars in various fields has 
done investigations on the nature of de-
sign activity to decipher the design pro-
cess and introduce it as an appreciation, 
teachable and, debatable phenomenon 
(Cho, 2017). 

Since the first conference on design 
methods which has been held hither-
to, the purpose of scholars has been to 
improve the process and results of pro-
duction. They have made an effort to 
reach a fixed framework of the design 
process and its activities (Kowaltowski 
et al., 2010). For the first time in 1971, 
French declared a design model with 
four major phases. Since then, other in-
tellectuals have tried to propose similar 
linear methods (French, 1998). Though 
it is beyond the scope of the present pa-
per to explore the details and dynamics 
of these models, it should be noted that 
there was intricate disagreement among 

researchers and theoreticians about the 
structure of the design process (Goel 
and Pirolli, 1992). Some believed in a 
linear process, but others argued that 
there are co-evolutionary iterations be-
tween the progression of researching 
and reaching from problems to solu-
tions (Maher and Tang, 2003).

Regardless of all, it is generally agreed 
that a specific organized procedure can-
not be repeated for all aspects just for 
the reason that it was appropriate before 
(Ozsoy, 2007). The nature of the design 
process is not a linear sequence of pre-
determined actions (Chiaradia et al., 
2017; Kowaltowski et al., 2010). “Recog-
nition that design is not simply a linear 
process is seen as a significant milestone 
in the development of design process 
theory” (Green et al., 2014, p.528). 
Overwhelming regularity and restric-
tion of primary models may lead to 
prevent designers from free progression 
in design procedures or surpass them 
from having the freedom of action. In 
recent decades by rejecting linear theo-
ries, designers avoided exerting invari-
able and cumbersome regulations. Most 
designers prefer to apply the creative 
process instead of inflexible ones. While 
designers need to know the character-
istics of a flexible design process rather 
than a fixed process as a prescription 
(Van Aken, 2005), they often employ 
individual viewpoints that are informal 
to solve wicked problems (Kowaltowski 
et al., 2010).

“Experienced individual architectur-
al or engineering designers, or small 
teams of them, tend to use informal 
procedures for their design process-
es, which they have developed over 
time through their initial professional 
training and through subsequent ex-
perimenting and learning” (Van Aken, 
2005, p.383). This kind of attitude in 
the design process can be categorized 
as an evolutionary and conventional de-
sign (Dorst and Cross, 2001; Van Aken, 
2005). In the recent process design, 
some principles should be observed to 
gain valuable outcomes which most im-
portant of these principles are non-lin-
ear activities without fixed timing, the 
ability for interactions and explorations 
based on designers’ thoughts, and also 
undetailed and large process steps de-
pending on the progress of the design 
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projects (Roozenburg and Eekels, 1995; 
Van Aken, 2005) which are consistent 
with the definition of flexibility. So, de-
signers should regard process design as 
one of the main parts of a design, not 
as an optional one for starting the pro-
cess. It is one of the striking differences 
between conventional design and evo-
lutionary design (Figure 1). In this case, 
designers should be aware of the main 
principles of the design process that 
bring flexibility; therefore, they will be 
able to arrange and personalize it. They 
will have more flexibility in determining 
which features of the process to be ac-
cepted and which ones to ignored (Goel 
and Pirolli, 1992).

2.2. Creativity in design
When the results of an idea became 

original, operational, and novel, then we 
can define creativity (Elton, 2006; Ama-
bile et al., 1999). In many sciences, we 
can succeed through analysis and de-
scription; even so, they are not enough 
in design. Designers need imagination 
and synthesizing to find novel situa-
tions of problem-solving. There is even 
a gap even between design and pure art 
because design is related to the imple-
mentation of predetermined functions 
for users (Williams et al., 2010; Alexioua 
et al., 2009). Therefore, without consid-
ering the function and utility in design, 
creativity will not be made. It is com-
monly referring to creativity to the four 
main domains in researches: creative 
process, creative product, creative per-
son, and creative environment (Howard 
et al., 2008). In this article, it will be at-
tempted to study several perspectives 
related to process and product, not per-
son and environment.

As the engineering design process 
has numerous similarities to the cre-
ative processes (Howard et al., 2007), 
creativity is the cornerstone of design 
and an integral part of the engineering 
design process (Danaci, 2015; Amabile, 
1996). It is a broad term that means 
abilities or skills for solving problems 
with a new notion. (Cho, 2017). Taura 
and Nagai (2013) described creativity 
in design as a value in which ideas will 
be conceptualized. In this context, they 
discussed two kinds of creativity. “The 
first is related to the process of design-
ing, whereas the second is related to the 

products that represent the outcomes of 
the first” (Eilouti, 2018, p.181). As ex-
periences of designers have a profound 
impact on how to utilize a design pro-
cess or change its procedure to fulfill 
innovation and creative results (Couger, 
1995), creative performances in process 
of design are under the influence of sev-
eral factors namely individual abilities, 
use of technology, nature of decision 
task and, the level of experience or prior 
practices of designers (De Bono, 2006).

Creativity enables designers to over-
come irrational thinking and reach 
new levels of efficiency and satisfaction. 
By innovative solutions, creativity is 
a powerful tool to work out problems 
(Daemei and Safari, 2018) and produce 
unique ideas to improve life (Rahmann 
and Jonas, 2010). Casakin (2007) dis-
covered that creativity allows design-
ers to search for new concepts and 
ideas to solve wicked problems by sur-
passing common domains. So, to face 
complex and unusual design, creative 
skills require a flexible design process, 
adaptable thinking, risk-taking, and the 
acceptance of openness in the process 
(Boden, 1991). Some considered cre-
ativity as a factor in outcomes and prod-
ucts (Antoniades, 1992). Others catego-
rized it as a process of design (Seggern, 
2008). The term ‘fixation’ which often 
resulted from prior knowledge includes 
some types of obstacles that can impede 
insight. It is said that fixation can pre-
vent more creativity (Smith, 1995). The 
majority of fixations occur in the early 
of a design process, whereas it some-

Figure 1. Difference between the process of conventional design and 
evolutionary design.
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times could be started in all stages. So, 
we need to produce innovation and 
ideation at every step of the process 
(Crilly and Cardoso, 2017).

Cognitive sciences illustrated that 
there is not timing and pattern for 
production of creativity because it re-
lates to the mentality of every designer 
(Rahmann and Jonas, 2010). Antonia-
des (1992) asserted that the base of cre-
ativity is the relationship between fan-
tasy and imagination in reality, so they 
need artistic (uncertain) and scientific 
(quantitative) views together. Limited 
conception and imagination in repeti-
tive and inflexible frameworks will not 
result in not obtaining a suitable output 
of creativity, either scientific or non-sci-
entific. A distinct design process must 
possess the flexibility to react in vari-
ous conditions, create acceptable and 
innovative outcomes, challenge previ-
ously accepted ideas to reach new and 
valuable results, and also be adaptable 
enough to lead designers toward cre-
ativity (Gero, 2000; Dorst and Cross, 
2001; Crilly, 2015).

2.3. Design thinking
Design thinking is a new paradigm 

for facing dilemmas in many design 
practices. This term is used by Rowe for 
the first time in his book in 1987 (Dorst, 
2011; Rowe, 1987). “Design thinking 
can also be defined as how a designer 
sees and how s/he consequently thinks” 
(Akpinar et al., 2017, p.151). Some re-
searchers conspicuously illustrated that 
the study of the human mind and think-
ing process help to understand the facts 
of the design process (Lawson, 2006). In 
a design project, to analyze and synthe-
size and evaluate the obstacles, design-
ers should benefit from thinking skills 
(Mahmoodi, 2001). Flexible thinking 
was required to avoid fixation and attain 
creativity (Crilly, 2015) because design 
thinking has different shapes in nature 
(Roy and Brine, 2013). The scholars 
asserted that design strategies should 
contain two different phases of decision 
making: sequences of decisions in anal-
ysis, synthesis, and evaluation on the 
one side, and detailed design-oriented 
stages on the other side (Lawson, 2006). 
These two spaces should have mutual 
capabilities, so each phase needs a dis-
tinct mentality.

As a matter of fact, a design process is 
a dual approach divided into two con-
tinuous negotiations: problem-solving 
with cognitive abilities and concept 
generation with intangible elements 
(Nagai et al., 2009). Although these 
two types of approaches are against 
each other, both are complementary. 
These dual dimensions of thinking 
between problem and solution, which 
no one can define without the other 
one, will continue to achieve the goals. 
This feature does not indicate any 
starting and finishing points and does 
not follow the direction of going from 
one predetermined action to another 
(Lawson, 2006). Creative achievement 
stems from the result of two types of 
mental processes: generative (in solu-
tion space) and exploratory (in prob-
lem space). To produce new concepts, 
designers apply divergent thoughts in 
generative mode. On the other hand, 
in exploratory mode, they apply con-
vergent ways of thinking to compare 
the concepts with rational principles 
and conclude appropriate answers (De 
Bono, 2006). 

Maher in 1994 proposed co-evolu-
tionary design as a new mechanism in 
problem-solving of design via two sep-
arate dimensions that affect each other. 
The model includes two dimensions 
for the problem in parallel with de-
sign solutions (Maher, 2001). Another 
characteristic of the co-evolutionary 
model is the relation between problem 
requirements and available solutions 
in two different spaces. In this two-way 
interaction, firstly the transitions will 
be evaluated concerning to alterations 
of problems and then concerning to 
solutions’ changes (Maher and Tang, 
2003) (Figure 2). “The focus of the 
search is based on the problem require-
ments when searching the solution 
space and based on the solutions when 
searching the problem requirements 
space” (Maher and Tang, 2003, p.48). 
The variables transfer from the prob-
lem category to the solution category 
and vice versa, in which the flexibility 
of the design process will be improved. 
In each stage, some of the problems will 
be solved and, some new requirements 
will appear. Then designers find more 
requirements for solutions and change 
the previous one to shape final results 
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regularly. The transitions will continue 
until outcomes include solutions for all 
problems or at least a high percentage 
of them (Maher and Poon, 1996; Ma-
her and Tang, 2003).

3. Results and discussion
Design of design-process means to 

organize the design process. In prac-
tice, some designers intend to em-
ploy general or total approaches for 
process design. Nevertheless, profes-
sionals usually use a specific design 
process which is a copy or adaptation 
of a previous one with some changes 
according to the context of a new de-
sign, analyzing formal features, and 
prescriptive design knowledge (Van 
Aken, 2005). Also, the role of creativ-
ity and innovation cannot be denied. 
Designers use mental imaginary as a 
tool to present novel ideas and solu-
tions. They evaluate and change the 
mental image to figure out challenges 
(Idi and Khaidzir, 2015).

To understand the complex nature 
of the design process, we should real-
ize that they have been developed in 
response to rectify a specific problem 
or a special need (Dorst, 2011). In this 
article, flexibility or adaptability are 
our requirements. A versatile design 
process should adequately be manage-
able, flexible, and adaptable so that it 
can encounter a series of problems and 
make a correct context for designers 
to generate various kinds of solutions 
(Van Aken, 2005). Based on our defi-
nition of flexibility in the previous sec-
tion, it helps the design process to be 
appropriate for numerous designers 
with different personalities and fu-
tures because its levels are changeable 
enough to be manageable. In this case, 
designers will possess freedom of ac-
tion in thinking, time management, 
expression of creativity, and decision 
making. This characteristic adapts to 
unpredictable conditions and avoids 
fixed steps in the design process. Ac-
cording to the aforementioned materi-
als, literature review, and assessments, 
a flexible design process which formed 
on the designer’s demands, project 
requirements, and unexpected con-
ditions should have some principles. 
These extracted principles can be cate-
gorized into the following features:

1. Primary insight: Usually, the first 
phase of the design process for all par-
ticipants is fuzzy and vague. And the 
high percentage of fixation happens 
in the early stages of a design process 
(Crilly and Cardoso, 2017). Designers 
often go into the design process with 
this phase, which does not have a dis-
tinct time frame and can help them to 
concentrate on problems, interests, and 
similar previous contrivances. Also, it 
provides the necessary time to review all 
aspects of challenges and more develop-
ment on primary initiatives. Hence, this 
stage is an inevitable part of the pro-
cess (Khurana and Rosenthal, 1997). In 
this stage, individuals use their content 
thinking based on acquired knowledge. 
During this phase, they apply informa-
tion learned during educational cours-
es, professional work experiences, or 
gained from the environment in their 
life (Mahmoodi, 2005). This part of the 
process helps designers to follow new 
notions with a creative mind to avoid 
repetitive solutions which have seen 
formerly.

2. Dual space process: The design 
process can be divided up into two in-
verse spaces: problem-oriented space 
and solution-oriented one. Design prob-
lem solving can be multipurpose based 
on this distinction (Goel and Pirolli, 
1992; Kroes, 2002). Indeed, the design 
process as a compound process contains 
two distinct categories of intellectual ac-
tivities to avoid predetermined thinking 
or unchangeable steps. This is one of the 
criteria of flexibility. The first intellectu-
al activity is a conscious mental activity 
which is about logical reasoning and 
rationality of the designer by concen-
trating on problem requirements. The 
second is unconscious mental activi-
ties related to the creative abilities of a 
designer to the solution’s requirements 
and features (Mahmoodi, 2005; Maher 

Figure 2. Sweep between two spaces in the co-evolutionary design.
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and Tang, 2003; Abo et al., 2016). In the 
first part, designers applied different 
types of thinking based on analysis and 
logic, which help to aware of problems: 
Critical thinking, Serialistic thinking, 
Reflective thinking, and Convergent 
thinking. In the second part, their 
thinking is according to a holistic and 
intuitive approach that helps to create 
innovative solutions: Creative thinking, 
Holistic thinking, Impulsive thinking, 
and Divergent thinking (Mahmoodi, 
2005; De Bono, 2006). Designers must 
figure out design-related problems to 
create efficient solutions and eliminate 
current problems. Cognitive theory 
during the first part of the design pro-
cess is obligatory to innovate and solve 
problems in the second part (Kalin and 
Barney, 2014). This feature of flexibili-
ty in design process causes intellectual 
freedom for designers.

3. Iterative approach: Regarding un-
expected and perplexing conditions 
during the design process of new chal-
lenges, designers must be prepared to 
apply flexible and new strategies to solve 
the dilemma ahead (Kowaltowski et al., 
2010). Because when creativities associ-
ated with the project are developing, the 
designers are not aware of all the immi-
nent opportunities, circumstances, or 
forthcoming problems. In the mean-
time, design thinking requires new atti-
tudes toward the process. So, examining 
the problems and approaches toward 
solutions need to review during the de-
sign process (Roberts et al., 2006). De-
sign thinking also needs new viewpoints 
and reactions during the process. When 
problems are appraising from several as-
pects, we can avoid partial attitudes and 
wrong results. Accordingly, the iterative 
design process assists designers to mod-
ify probable existing problems or devel-
op solutions (Roberts et al., 2006). They 
have many chances to review problems 
and solutions from different aspects and 
apply the required changes.

4. Holistic approach: Design steps 
are not deterministic rules or essential 
propositions for the determination of 
circumstances or relationships. They 
are substructures for guiding design op-
erations (Broadbent, 1973). It would be 
better to follow a simple procedure in 
complex product design processes and 
have relatively no detailed steps in an 

overall framework (Lessio et al., 2009). 
These processes are not designed for 
robots, and during the process, the de-
signers themselves should organize and 
control some details (Van Aken, 2005). 
To diminish the restriction of a design 
procedure, and to guarantee freedom of 
action in design for both experienced 
and novice designers, the design process 
should have an adjustable framework in 
order to allow them to apply changes in 
their thoughts during the design pro-
cess and it cannot be based on overly 
deterministic steps. Rather it should just 
show an outline or a general policy of 
the process to keep its flexibility.

5. Open-ended process: “There is no 
natural end to design process” (Lawson, 
2006, p.55). Designers never can claim 
that it is the final solution or result. They 
stop the process when the time is up, or 
there are no new ideas in their mind to 
continue with, or they think the result 
is valid for the target user group. This 
is the definition of time flexibility that 
provide better personalized time man-
agement for designers. It is a skill for 
designers to realize a suitable solution 
for their design, which can gain this ex-
perience by practices. Consequently, the 
end of the problem-solving process is 
not a specific point but a specific bound. 
The radius of the bound can be defined 
depending on the individual situation 
and time (Lawson, 2006; Chiaradia et 
al., 2017).

6. Elastic process: Top or experienced 
designers to deal with complex chal-
lenges prefer to use much more system-
atic and efficient strategies and normal 
regulations which they have developed 
and adapted over time. In this case, they 
will create creative and useful outcomes. 
(Dorst, 2011; Van Aken, 2005). Regard-
ing the differences between a young de-
signer and an experienced one, based 
on their practical knowledge, skills, 
promptitude, and their experiences, 
the amount of their efforts and intel-
lectual distance from problem-solv-
ing is completely different (Van Aken, 
2005). In this case, the starting point of 
design processes and the needed time 
to complete design will be varied. As a 
consequence, the process must enjoy 
the flexibility to be used by all types of 
designers on the manner of starting the 
process from the closer or farther point 
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of the final solution.
 As pointed out above, the six prin-

ciples in a design process can improve 
the flexibility of the process, increase 
the chance of creativity, and enhance 
freedom of action for users. In the fol-
lowing, the authors purpose to evaluate 
the validity of the claim. As the Delphi 
technique can be used for qualitative 
research that is exploratory to identify 
the nature and fundamental elements of 
a phenomenon (Habibi et al., 2014), it 
is selected for this article. The main aim 
of the Delphi technique is to acquire the 
dependable consensus of a group of ex-
perts’ opinions about a topic by a series 
of questionnaires combined with con-
trolled feedbacks (Dalkey and Helmer, 
1963). In this respect, one of the most 
important phases in the Delphi tech-
nique is the selection of eligible mem-
bers as a panel who are aware of the 
knowledge and expertise of the studied 
subject. These people are known as the 
Delphi panel. According to the number 
of the panel, Dalkey (1971) asserted that 
it would be sufficient to involve more 
than 10 persons as a group of specialists 
in every Delphi study. Also, Delbecq et 
al. (1975) and Ludwig (1997) recom-
mended that it will be better if the num-
ber of experts in the panel is between 10 
to 20 experts.

Accordingly, in our study, 20 experts 
in various fields of design from top-
ranked universities in Iran were cho-
sen. To select the members of the ex-
pert panel, Zainudin (2012) introduced 
some criteria that have been considered 
in this research such as the number 
of papers that have been published in 

journals and international conferences, 
their publications’ productivity, and ci-
tation impact (h-index), and their lev-
el of education (Irdayanti et al., 2015). 
This assessment has been accomplished 
in three rounds. In this manner, we sent 
a questionnaire including a description 
of the questions, aims of the research, 
and an explanation of the six principles 
through E-mail to the members of the 
panel. After taking their feedbacks in 
the first and second rounds and con-
sider their opinions on the features and 
nature of the principles, the consensus 
was obtained in all sections after the 
third round. It was a five-point Likert 
scale (Habibi et al., 2014) so that each 
expert could rate each principle from 
1 to 5, whether paying attention to this 
case in design process enhances the 
flexibility and creativity or not (Every 
rate, in turn, represents to what extent 
an expert either agree or disagree with 
the statement: 1: Extremely disagree/ 2: 
Disagree/ 3: Neither agree nor disagree/ 
4: Agree/ 5: Extremely agree). The aver-
age of the rates (Table 1) for each princi-
ple was more than 4 which approves the 
consensus of experts on the application 
of principles. It means, experts have ac-
cepted that these features of the design 
process can result in the growth of flexi-
bility and adaptability of the process, the 
creativity of designers, and their free-
dom of action during the design. In the 
third round of Delphi techniques, the 
highest point was for the second prin-
ciple (4.65) and the minimum averages 
were for the fourth (4.15) and the third 
(4.2). The rest principles had middle po-
sitions with 4.5, 4.4, and 4.3 rates. Also, 

Table 1. The rates of experts to the principles in the third round of the Delphi method.
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none of the experts extremely disagreed 
with the principles. The rate of each 
principle from 1 to 5 and the average 
rates of them are provided in Table 1.

4. Conclusion
A design process can be defined as 

a framework of a changeable organiza-
tion or as holistic instructions for the 
process of creation. It is a human-ori-
ented system toward creativity, made 
for the broad spectrum of designers, 
and not for robots, to produce cre-
ativity. Therefore, the process of pro-
ducing creativity cannot be defined by 
some continuous fixed and immutable 
phases. By reduction in changeless steps 
and decreasing the details, as well as an 
increase in flexibility of the process in 
different situations, the efficiency of the 
design process, will improve. A flexible 
design process provides many advan-
tages most notably for compatibility of 
the process with time schedules (start 
point and endpoint), topic features and 
question’s specifications, rules of design 
thinking, and the most important of all, 
the designers’ abilities, thoughts, and 
knowledge. The application of given six 
principles in the discussion (Primary 
insight, Dual space process, Iterative ap-
proach, Holistic approach, Open-ended 
process, Elastic process) as an overall 
framework of the flexible design process 
can develop compatibility and as a re-
sult, creativity. The principles promote 
freedom for designers to act during 
their works, as though they can shape 
details of the design process in com-
plex and unpredictable circumstances 
based on their strategies and thoughts 
in design. To approve the accuracy of 
the constructive impacts of the princi-
ples, based on Delphi techniques, the 
opinions of 20 experts in this field were 
asked. Finally, at the end of the third 
round of this method, all came to a con-
sensus. It was a firm conviction of the 
vast majority of experts that using these 
principles during the design process 
resulted in improvement of the men-
tioned criteria, including flexibility and 
adaptability of the process, freedom as 
well as creativity of designers. It is note-
worthy that these statements and their 
elaborated theoretical knowledge can 
be supported more in future researches 
with some original and practical design 

studies such as a comparative analysis of 
novice and experienced designers’ pro-
cesses under the influence of applying 
the principles. These principles can be 
examined through case studies research 
in academic design studios to deter-
mine the amount of the values of each 
principle on the efficiency of students 
on their design projects.
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In Situ dynamic system 
identification of historic masonry 
monuments based on
non-destructive testing

Abstract
Istanbul is home to numerous architectural heritage which are in a great vari-

ety built by Byzantine and Ottoman period. On the other hand, cultural heritage 
buildings are faced with serious earthquake risks which require the investigation 
of the structural behaviour of cultural heritage buildings and the taking of nec-
essary conservation measures to preserve and transfer them to the future in a 
sustainable way. This article describes an experimental in-situ investigation of an 
18th century historic masonry monument, Nur-u Osmaniye Mosque in Istanbul 
by the non-destructive testing. Dynamic system identification study based on op-
erational modal analysis (OMA) tests which include two different test setups in 
terms of locations and numbers of accelerometers. The extracted dynamic param-
eters of structure such as natural frequencies, mode shapes and as well as damping 
ratios obtained from two different test setups compared. In addition, the results of 
non-destructive in-situ tests used for the 3D Finite Element (FE) model updating 
by comparing and calibrating numerical and experimental characteristics. The 
paper presents an in situ dynamic identification procedure of an historic masonry 
monument based on operational modal analysis and compares dynamic proper-
ties obtained from experimental and numerical studies and gives the results of FE 
model updating of the structure.
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1. Introduction
Experimental methods provide im-

portant information for understanding 
the behaviour of structures, especial-
ly when examining historic buildings 
whose behaviour is generally difficult 
to fully understand without using di-
agnostic techniques (Gentile et al., 
2015; Makoond et al., 2020). Structural 
Health Monitoring (SHM) which is one 
of the most the popular research area 
for structural engineering of modern 
structures, as well as historic buildings 
is very beneficial for identification of 
the behaviour of historic buildings (Al-
vandi and Cremona, 2006; Zhou et al., 
2010; Chen et al., 2011; Gunaydın, 2020; 
Baraccani, 2021; Ghandil et al., 2021). 
Generally, historic masonry buildings 
need to be monitored because of having 
probably several damages in the history, 
which is crucial to maintaining long-
term building safety (Moropoulou et 
al., 2019). Early warnings on damages 
and operational safety or preventing the 
deterioration can be managed by struc-
tural health monitoring with a specific 
system installed and analysed (Binda et 
al., 2000; Pallarés et al., 2021). 

One of the most popular dynamic 
system identification technique is op-
erational modal analysis (OMA). Am-
bient vibration measurement can be 
effectively used to estimate the dynamic 
parameters of the structure, as well as to 
calibrate the finite element (FE) models 
(Feng et. al., 1998; Gunaydın, 2020). For 
identification of modal parameters of 
structures such as bridges, towers, his-
toric buildings ambient vibration tests 
are performed (Xu and Zhan, 2001; 
Brownjohn, 2007; Ramos et al 2010; 
García-Macías, and Ubertini, 2020; 
Borlenghi et al., 2021). 

For evaluation of dynamic structur-
al characteristics of historic masonry 
structures, Operational Modal Analy-
sis is an eminently useful tool, because 
of its non-destructive character and 
advantages based on the ambient vi-
brations of the investigated structure 
(Diaferio, 2011; Gentile et al., 2015; 
Pieraccini, 2014). The highlighted ad-
vantage of operational modal analysis 
is as follows: 
• Operational modal analysis pro-

vides a full-scale testing of the 
structure. Therefore, it is possible to 

take into consideration the previous 
damages, repairs and any changes or 
problems in the historic structure. 

• As a non-destructive test, operation-
al modal analysis has a major advan-
tage in diagnostic studies on historic 
buildings because of some existing 
limitations and prohibition about 
the destruction or taking samples 
from the historic buildings accord-
ing to international conservation 
principles.

• In operational modal analysis test, 
there is no need for any external ex-
citation force, because depending on 
ambient vibration case. So, it offers 
cheap and fast solutions in compar-
ison with experimental modal anal-
ysis which requires expensive and 
invasive excitation force input for 
shaking the structure.

• Since it is non-destructive test, the 
application does not require to in-
terrupt the function of the building. 
Considering the critical and inten-
sive functions of the historic monu-
ments, it may be rather crucial to be 
able to perform some tests without 
any disturbance to users and as well 
as visitors.

Since the successful practices of op-
erational modal analysis in masonry 
structures, the interest in dynamic iden-
tification based on ambient vibration 
testing increased (Ramos and Agui-
lar, 2007; Ramos et al., 2010; Diaferio, 
2011). For the ambient vibration test, 
it is rather sufficient to take a record of 
structural vibrations approximately for 
1 hour after the test devices are installed 
in the building. Thus, the required am-
bient vibration data can be obtained in 
one day for the dynamic identification 
of the structure. In order to increase the 
reliability of the numeric analysis results 
of finite element (FE) models, the fun-
damental dynamic parameters such as 
free vibration frequencies, mode shapes 
and damping ratios which can be calcu-
lated based on ambient vibration data, 
should be used for the calibration pro-
cess (Costa et al., 2015; Salvatore and 
Eleonora, 2020). Although the vibration 
source for operational modal analysis 
survey is ambient noise such as weak 
ground motions due to both natural and 
anthropogenic sources, wind, atmo-
spheric perturbations and road traffic, 
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the technique also provides very benefi-
cial information in case of a seismic se-
quence in structural health monitoring 
status (El-Shafie et al., 2012).

There are several research on am-
bient vibration testing and operation-
al modal analysis of buildings and 
the effectiveness of ambient vibration 
measurement at a small number of lo-
cations are presented to predict finite 
element (FE) model parameters (Feng 
et al., 1998; Gunaydin, 2020; Borlenghi, 
2021). Although several computational 
approaches are available in the litera-
ture, the restoration of historic mason-
ry structures remains a challenge to 
modern engineers (Teza et al., 2015). 
Because of some irregularities such as 
empty volumes, imperfections relat-
ed with initial construction and repair, 
damages such as cracks and out of plane 
displacements and rotations, variabil-
ity in material strength and stiffness, 
historic masonry structures contain 
many unknown as well as uncertain-
ties.  However, it is claimed that finite 
element (FE) techniques have been ac-
cepted as an effective tool for structural 
performance investigations of historic 
masonry buildings if the the models 
are calibrated based on data obtained 
by some diagnostics techniques like in 
situ ambient vibration assessment of the 
historical structures (Gentile et al. 2015, 
El-Shafie et al. 2012, Teza et al. 2015, 
Gunaydın 2020).

The structural assessment of histor-
ic masonry buildings has been gaining 
importance for sustainable conser-
vation and heritage management. To 
evaluate the effects of building material 
degradation, damages and correspond-
ing repairs of past earthquakes on struc-
tural behaviour and to determine possi-
ble damage locations and critical zones 
are needed to be identified to maintain 
structural safety and for sustainable 
protection (Costa et al., 2015; Gentile 
and Saisi 2007; Borlenghi 2021). The 
number of cultural heritage buildings 
in Turkey is large, especially in Istanbul, 
which was both the Byzantine and Otto-
man capital that has several famous his-
toric masonry monuments. Restoration 
and conservation of historic structures 
requires diagnostic monitoring to de-
termine dynamic characteristics and 
detect possible damages in the future. 

Since natural frequencies, damping 
and modal shapes are directly related 
to structural integrity, stiffness and be-
haviour of the structure, the operational 
modal analysis is a beneficial technique 
in terms of evaluating changes of modal 
parameters as well as possible damages 
and deteriorations (Teza et al., 2015; De 
Stefano, 2016). Churches and mosques 
can be evaluated as finest architectur-
al heritage and each of these assets re-
quires specific structural investigations 
and diagnostic studies based on field 
survey and non-destructive tests such 
as operational modal analysis to have 
a correct numerical model (Carpinteri, 
2005; Lacannaa, 2016). 

Istanbul has experienced several 
devastating earthquakes throughout 
its long history. Various architectural 
monuments were damaged due to ma-
jor earthquakes that occurred approx-
imately for one hundred years period 
in Historic Peninsula of Istanbul. If a 
monument is still intact while plenty of 
buildings are damaged by earthquakes, 
it should be a pretty attractive research 
topic for a researcher. The Nur-u Os-
maniye Mosque, which was built in the 
18th century as a unique monument 
of Ottoman Architecture, has survived 
almost undamaged despite it is locat-
ed in a region with major earthquake 
risk and experienced some devastating 
earthquakes in 18th, 19th and 20th cen-
turies. Moreover, despite its exceptional 
earthquake performance, there was no 
exhaustive research on the structure of 
the monument and why it was not dam-
aged. Therefore, the characterization of 
structural system of the mosque is an 
extraordinarily intriguing and as well 
as challenging task. In this context, in 
order to identify dynamic characteris-
tics, as well as structural behaviour of 
the mosque, an in-situ experimental 
research program was conducted. This 
article discusses the dynamic system 
identification process and the charac-
terization of structural dynamic system 
of Nur-u Osmaniye Mosque based on 
performed in-situ operational modal 
analysis tests which implemented for 
ambient vibration cases with different 
test configurations. The paper also men-
tions about calibration of finite element 
model using the results of the experi-
mental study.
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2. Investigated monument: Nur-u 
Osmaniye Mosque

Nur-u Osmaniye Mosque is one of 
the most fascinating monuments of Is-
tanbul. It was started to build by Sultan 
Mahmoud (I) the first and finished by 
Sultan Osman (III) the third between 
1748 and 1755 in Istanbul. The mosque 
was first introduced Baroque Archi-
tecture in a religious complex in the 
18th century. As the most significant 
representative of the new era and so 
it is also called the Ottoman Baroque, 
because of its style that synthesized the 
new art and architecture such as mag-
niloquent details and elliptic court-
yard as well as traditional elements of 
classical Ottoman Architecture. The 
mosque is located next to the Cember-
litas area of Historic Peninsula, around 
where there was the famous Constan-
tinus Forum of Byzantine period (Sav, 
2012). Among several buildings of the 
complex such as madrasah, hospice, 
library, mausoleum, Sultan’s pavilion, 
and fountain, the mosque is the most 
important monument in the Kulliye 
(Islamic Ottoman Social Complex) as 
presented in Figure 1.

The mosque stands for the quali-
ty of technical approach and level of 
knowledge of the Ottoman Architects 
in the period. The unique synthesis 
of architectural style, design proper-
ties of structural system and build-
ing techniques are fascinating points 
of the mosque among the Ottoman 
monuments (Figure 1). Furthermore, 
the mosque represents a peak point of 
structural iron usage in the masonry 
construction as a result of the increase 
in line with the production and trade 
opportunities of the 18th century. 

Design principle of the structur-
al system of the mosque is also very 
simple and clear. The main sanctuary 
place of the mosque rises on a classic 
~27m square baldachin plan covered 
by a single main brick dome and the fa-
mous elliptic courtyard and portico are 
also covered by petty brick domes. The 
main dome which is roofing the main 
sanctuary is supported with four main 
masonry arches which have highlight-
ed profiles on both inside and outside. 
Moreover, there are pendants on the 
corners as transition elements. Under 
the main arches, the window openings 
on masonry walls provide transparen-
cy and light for interior space.

Regarding the substructure, which 
is invisible on the courtyard, the 
structural design of the mosque is 
very significant. The huge substruc-
ture sustains the superstructure of 
the mosque and forming a platform 
under the courtyard. However, it is 
completely hidden in the ground with 
the only exception of the northwest 
façade where side shops are located 
(Figure 2). The load bearing walls of 
the substructure consist of the rough-
ly cut natural stones such as local 
limestone and tuffs. The roofing sys-
tem of the substructure is brick vaults 
which were built with traditional Kho-
rasan, a kind of lime mortar contain-
ing brick particles as aggregates. At 
the bottom of the substructure there 
are stone masonry foundations which 
were placed on a masonry platform 
constructed on wooden grillages and 
piles almost reaching main rock.

The building techniques are differ-
ent for the substructure and the su-
perstructure of the mosque. Masonry 

Figure 1. Plan layout of Nur-u Osmaniye Complex and view of mosque (Kuban, 2007).
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walls, pillars and arches were construct-
ed with cut stone masonry technique 
using an organic limestone named 
as küfeki, which is widely used in the 
Byzantines and Ottoman monuments 
of Istanbul. Hammer-dressed stone 
masonry technique was used in the 
walls and the stones are tied with each 
other with iron clamps and mortises. 
Furthermore, during the construc-
tion, the structure was strengthened 
with double iron tie beams on each 
nine levels from the floor to the main 
dome. Some of the iron tie beams are 
observed on the spring level of arches 
while some are visible within the win-
dow openings of masonry walls. The 
rest of the tie beams are hidden in the 
wall and as well as dome. Thanks to 
Ahmed Efendi who was the clerk of 
the construction process in 18th cen-
tury. He explained the tie beam usage, 
levels, and all construction details in 
his historic manuscript named The 
History of Nur-u Osmaniye Mosque 
(Tarih-i Cami-i Şerif-i Nur-u Osmani) 
(Ahmed Efendi,1918). 

Natural stones obtained from local 
quarries and traditional brick are main 
building materials of the mosque. Also 
lime mortar consist of brick and lime-
stone particles and dust as aggregate 
was used in masonry work of the build-
ing. In the sanctuary of the mosque, 
there are marble and granite columns 
supporting the gallery floor, howev-
er they are not the main elements of 
load-bearing system because of their 
location and size. There are bigger 
granite columns sustaining the brick 
domes of portico in the courtyard. 
The drum of the main dome consists 
of hammer dressed limestone and the 
rest of the main dome was built with 
traditional brickwork.

3. Experimental study: Operational 
Modal Analysis (OMA)

In order to identification of the 
dynamic structural system, the oper-
ational modal analysis performed in 
terms of two different test setups with 
different devices and configurations on 
the structure. The experimental study 
performed as full scale and non-de-
structive test considering the ambient 
vibration of the structure.

3.1. Setup 1 (OMA-1)
The first operational modal anal-

ysis test (OMA-1) in Nur-u Osmani-
ye Mosque was performed with two 
24-channel digitizers, using seven tri-
axial force-balance type accelerometers. 
Ambient vibration data was recorded 
with 200 sampling rate using instru-
ments connected with GPS to be able 
to acquire synchronized data. In order 
to determine the dynamic parameters 
of the building in both directions in the 
plan, the devices are placed on the north 
and south corners as located opposite to 
each other.

The best possible locations and cable 
routes were chosen, in order to keep the 
cable lengths as short as possible and to 
avoid the noise caused by the long cables 
to obtain a clear data. For instrumen-
tation, three levels such as the ground 
floor level, the spring level of the main 
arches and the dome base level were se-
lected from bottom to top, respectively. 
The accelerometers were put at each of 
the two corners (A and B) of the struc-
ture and recording was taken synchron-
ically (Figure 3).

The acceleration – time history 
graphs obtained from the test and the 
ambient vibration data showed that 
the amplitudes decrease from top to 
bottom levels. Since the fundamental 

Figure 2.  Ground floor plan and section through courtyard-mihrab direction of the mosque.



ITU A|Z • Vol 18 No 3 • November 2021 • Ö. Dabanlı, Y. Kahya, F. Çılı

642

parameters defining dynamic response 
of a structure are the natural frequen-
cy and damping ratio, they are also the 
only parameters needed to determine 
the response of the structure subjected 
to earthquake loads (Şafak, 2010). For 
this reason, digital signal processing 
performed both in time and frequency 
domain. After applying the required 

filters, Fourier (FFT) and Power (PSD) 
spectrums were calculated to pick and 
compare the identified natural frequen-
cies and corresponding modes. The fre-
quency analysis was applied separately 
in both directions as perpendicular to 
Qibla direction (x), for northeast-south-
west component and the main axis of 
the structure Qibla (towards Mecca) 

Figure 4. Fourier (above) and Power (below) Spectrums, a) Perpendicular to Qibla-x b) 
Qibla-y direction, (OMA-1).

Figure 3. Setup for OMA-1 on plan and axonometric view, and data recording.
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direction (y), for southeast – northwest 
component and consequently the natu-
ral frequencies of the main modes of the 
structure were identified (Figure 4 and 
Table 1). In direction perpendicular to 
Qibla, the first frequency calculated as 
3.08 Hz while the second and third nat-
ural frequencies are 5.22 Hz, and 8.05 
Hz respectively.

In Qibla direction (y), the main 
modes and corresponding natural fre-
quencies of the structure were present-
ed in Figure 4. The first frequency (3.49 
Hz) in this direction shows that the 
behaviour of the structure is more rig-
id than the other direction’s (3.08 Hz). 
Furthermore, Fourier and Power spec-
trums are purer in Qibla direction.

The natural frequencies obtained 
from the spectrums for the dome base 
level, the main arches’ impost level and 
ground floor levels were calculated for 
the (x) component of all the accelera-
tion, perpendicular to the qibla. The first 
frequency in the direction perpendicu-
lar to the qibla is 3.08 Hz. The second 
frequency obtained as 5.22 Hz while 
third one is 8.05 Hz. Moreover, the nat-
ural frequencies for qibla direction (y) 
are obtained from calculated spectrums 
by analysing the y direction of recorded 
accelerations and first three modes and 
natural frequencies in the direction are 
detected as, 3.49Hz, 5.22 Hz and 7.70 
Hz, respectively. 

Although natural frequencies can 
be determined from spectra, it is not 
possible to obtain an idea about mode 
shapes directly. Therefore, it is useful to 
compare the spectra of two direction 
by overlapping them in order to under-
stand the modal shapes of the structure. 
When the spectra calculated for both 
directions are compared, it is deter-
mined that the peaks of the frequencies 
seen in the spectrum in only one di-

rection correspond to the translational 
movement in the relevant direction, and 
the frequencies that coincide with each 
other in the spectra in both directions 
mean torsion motion and torsional 
mode shape.

Considering the spectra in both main 
directions, it is seen that, the frequen-
cies belonging to a total of eight modes 
can be detected (Figure 5 and Table 1). 
Since four of the free vibration modes of 
the structure correspond to the torsion 
mode, it has been determined that there 
are two translation modes in the direc-
tion of the qibla and perpendicular to 
the qibla. The first three frequencies and 
modes determined by analysis are strik-
ing. It was determined that the first two 
modes (F1=3.08 Hz and F2=3.49 Hz) 
are translational movements perpen-
dicular to the qibla and in the direction 
of the qibla, respectively. On the other 
hand, the third mode (f3 = 5.22 Hz) is 
the torsional mode. The obtained results 
from the OMA show that the dynamic 
behaviour of the structure is quite pure 
and smooth.

3.2. Setup 2 (OMA-2)
In the second operational modal 

analysis test performed on the building, 
accelerations of the ambient vibration 
case were recorded to determine the 
dynamic parameters of the structure 
such as natural vibration frequencies, 
mode shapes and damping ratio and 
compare them with the results of first 
study. In this second study, the test set 
consisting of nine triaxial accelerom-
eters (Sensebox, force-balance), two 
16-channel data acquisition devices, in-
tegrated computer, GPS devices for time 
synchronization were used (Figure 6).  
For data acquisition, the crown points 
and the spring level of the main arches 
and the ground floor level were selected 

Table 1. Identified natural frequencies in OMA-1, periods, and modes in x-y directions.
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from top to bottom respectively (Figure 
6). Some locations of accelerometers 
were changed, and the number of de-
vices increased with respect to the first 
study to be able to compare the results 
from the two setups. In the second test, 
x, y and z denotes the same directions 
as in the first test. In this case, the data 
acquired with 200 sampling rate anal-
ysed by using ARTeMIS (2016) software 
for dynamic diagnosis. The acceleration 
– time history graphs obtained from 
OMA-2 test are similar to those of the 
first study OMA-1, as the acceleration 
amplitudes, decrease from dome to the 
bottom levels.

In order to obtain mode shapes, ac-
celerations from each device located 
in the building are defined in the rele-
vant points on the simple representative 
building model created in the Artemis 
software. Each accelerometer data was 
associated with the same representative 
node on the model, and directions of 
the devices and model were matched. 
In this way, it is possible to display the 

modal vibrations as well as the mode 
shapes of the building via a representa-
tive geometric model simulation.

The natural frequencies, mode shapes 
and damping ratios were calculated us-
ing Frequency Domain Decomposition 
(FDD), Enhanced Frequency Domain 
Decomposition (EFDD) and Curve-
fit Frequency Domain Decomposition 
(CFDD) methods of Artemis for both 
directions x and y. The calculated fre-
quency and damping values by using 
three different techniques are very close 
to each other (Table 2). As generally ex-
pected, the damping ratios are low due 
to the ambient vibration data, and the 
largest ratio is around 2.2%. Also, the 
damping ratios in the first two modes 
with high participation is significantly 
higher than the other modes.

It has been determined that the iden-
tified frequencies based on ambient 
vibration data in OMA-1 and OMA-
2 tests performed on the building are 
very close to each other (Table 2). The 
results of the first test were calculated 

Figure 5. Comparison and matching of the spectrums for x and y directions (OMA-1).
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by FFT and PSD method, while the 
data acquired by the second test were 
analysed by the software using FDD, 
EFDD and CFDD tools. It was deter-
mined that the calculated frequencies 
by the analysis of the data obtained 
from different device locations, num-
bers and types have resulted in almost 
the same values and the two tests con-
firmed the results of each other.

The mode shapes and modal assur-
ance criteria (MAC) results determined 
by the analysis are displayed on the 
model representing the mosque (Fig-
ure 7). It is observed that the first mode 
shape corresponds to the translational 
movement in the direction perpendic-
ular to the qibla (y), while the second 
mode shape to the translational move-
ment in the qibla direction (x) and the 

Figure 6. The locations of accelerometers on the plan and section of the mosque for OMA-2 
test setup.

Table 2. Calculated frequencies and damping ratios and comparison of OMA-1 and OMA-2.
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third mode to a torsional shape as pre-
dicted in the first test (Figure 7). The 
first three are the dominant modes of 
the building and greatly mobilize the 
building mass while the fourth and fifth 
modes are torsional modes that involve 
complex motion. The sixth mode shape 
is the opening of the main dome in the 
short direction and the seventh mode 
has a shape that corresponds to the en-
tire expansion movement of the dome. 
The results of mode shapes obtained by 
comparing the frequencies determined 
in the both direction of main axis of the 
structure in the first test (OMA-1) were 
confirmed by the numerical and graph-
ical results obtained in the second test 
(OMA-2). In this sense, it was conclud-
ed that the modes and frequencies de-
termined in both tests were nearly the 
same, as well as the determined mode 
shapes.

4. Numerical analysis and calibration 
The field survey allowed assessing the 

main frequencies of Nur-u Osmaniye 
Mosque. Calculated frequencies from 
operational modal analysis tests were 
used to calibrate the 3D numerical 
model which is generated by using fi-
nite element method using the data ob-
tained by a long field survey. In the 3D 
model, totally 95866 solid element (ma-
sonry walls, pillars, arches, domes, and 
vaults) and 162162 joints are generated 
by considering natural stone sizes. Iron 
ties are modeled to be effective only in 
case of axial loadings. The substructure 
of the building is excluded from the 
model because this part of the building 
is extremely rigid and completely bur-
ied in the ground. 

As a result of the laboratory experi-
ments carried out on the main building 
material, the limestone (kufeki) sam-
ples, it was determined that the natural 
unit volume weight is 2.40 g/cm3, and 
the ratio of the open pores is approxi-
mately 9 %. Also, uniaxial compressive 
strength of the cylindrical kufeki stone 
samples were determined as 26 MPa 
which is corresponding to 29 MPa as 
equivalent cube strength. The modulus 
of elasticity of the main building stone, 
organic limestone kufeki, was found to 
be around 28000 MPa in the laboratory 
tests which performed using core sam-
ples taken from building. For this or-

ganic shell limestone, which is the main 
building material of the monuments in 
Ottoman and Byzantine architecture, 
there are findings very close to the result 
obtained in the scope of this study in the 
research of the relevant literature (Ario-
glu and Arioglu, 1999; 2005). However, 
the natural stone blocks are assembled 
in the masonry elements such as walls, 
arches, and piers by combining them 
with Khorasan mortar and metal ele-
ments such as clamps and mortises. The 
binder of traditional Khorasan mortar 
is air lime putty. Brick and limestone 
particles which have diameter under 
10mm and 6mm respectively, are used 
as aggregates. The binder/aggregate ra-
tio is approximately 1/3. The metal el-
ements fixed with lead into the stone 
blocks. In this case, it should be expect-
ed that only the values of the natural 
stone material obtained in the labo-
ratory are not valid, and the in-situ 

Figure 7. Identified mode shapes and MAC graphics for OMA-2. 
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masonry structure exhibits a different 
behaviour than stone. Since it is not 
possible to use only the values of the 
material determined in the laboratory, 
the actual values must be found by a 
deductive method by verifying the dy-
namic characteristics of the structure.

In order to calibrate the dynamic 
behaviour of the numeric 3D model, 
iterative solutions were obtained by 
changing the modulus of elasticity of 
the masonry material. By monitoring 
the effects of changes in material prop-
erties on the modal analysis results, 
the modulus of elasticity that pro-
vides the frequencies obtained from 
the operational modal analysis tests 
was determined. Thus, it was detected 
that the modulus of elasticity value of 
8000 MPa for natural masonry mate-

rial provided the closest values to the 
operational modal analysis test results. 
This value of modulus of elasticity cor-
responds to approximately 1/3 of the 
value obtained in the laboratory tests 
of natural stone and is in accordance 
with the studies in the literature (Bar-
toli, 2013).

Operational modal analysis tests re-
sults show that the period of the first 
main vibration mode obtained in y-di-
rection or perpendicular to qibla is 
0.316 seconds (3.165 Hz) as shown in 
Figure 8. In this mode, the cumulative 
mass participation ratio is calculated as 
48% due to the asymmetric structure of 
the main body and the courtyard with 
respect to y-axis. If the courtyard mass 
was not considered, the total mass par-
ticipation ratio increases to 65%.

Figure 8. The first three mode shapes of calibrated FE model and comparison of experimental 
and numerical results.
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The second main vibration mode 
of mosque is calculated in the x-direc-
tion (parallel to qibla) and correspond-
ing period of the mode was calculated 
as 0.312 seconds (3.205 Hz). The mass 
contribution of the courtyard was rela-
tively small by comparing it to the main 
structural body of the mosque. The con-
tribution of the courtyard in the total 
mass participation ratio was calculated 
to 52%. If the courtyard is ignored, the 
ratio is enhanced to 65%.

The third main vibration mode con-
sists of torsional displacements. Figure 
8 shows the main torsional effects of 
mode-3 with 0.214 seconds period (4.67 
Hz). In total, 15 mode were calculated 
to reach a satisfactory total mass partic-
ipation ratio (~95%) by using the Ritz 
method. Twelve of the free vibration 
modes is related with the x and y direc-
tion movements with different frequen-
cies. One of three remaining vibration 
modes is breeding of main dome and 
the others two are torsional modes of 
mosque. Especially, as the contribution 
in mass participation ratio of the first 
three modes exceeds 50 %, it can imply 
that a large part of the structural mass 
moves together. 

Figure 8 presents frequency re-
sults which are calculated using data 
obtained by the operational and the 
numerical modal analysis. The differ-
ences between the frequency results 
of experimental and numerical analy-
sis are below 3%, 8% and 11 % for the 
first 3 modes, respectively. The highest 
difference is calculated for the mode 3, 
however, the highest difference is situat-
ed approximately 10%.

 
5. Conclusion

The study has focused on a multi-
disciplinary work consisting of a field 
survey, monitoring, operational modal 
analysis, signal processing, finite ele-
ment modelling and numerical analysis 
to assess main dynamic characteristics 
of Nur-u Osmaniye Mosque. The results 
of two operational modal analysis tests 
were used to a generate calibrated finite 
element model to be able to determine 
the dynamic behaviour and to perform 
earthquake analysis of the structure. 

In experimental study, two sepa-
rate operational modal analysis setups 
(OMA-1 and OMA-2) carried out on 

Nur-u Osmaniye Mosque. The device 
types, numbers and locations on the 
structure were selected in a different 
way to examine the effect of the test 
setups. Dominant natural vibration 
frequencies, periods and mode shapes, 
which are the basic dynamic parameters 
of the structure, were determined as a 
result of the evaluation and analysis of 
the acquired vibration data caused by 
the environmental effects without any 
excitation in the building.

In the first operational modal analy-
sis test (OMA-1), by using the calculat-
ed Fourier and power spectrums from 
the acceleration records acquired from 
the building, the modes in the direction 
of both main axes of the building and 
the corresponding free vibration fre-
quencies were determined. As a result 
of the analyses, it has been determined 
that the first mode (frequency 3.08 Hz) 
and the second modes (frequency 3.49 
Hz) are translational modes in direction 
perpendicular to the qibla and in the di-
rection of qibla, respectively. Moreover, 
the third mode (frequency 5.22 Hz) is 
a torsional mode while other modes are 
more complex and less dominant than 
the first three modes. 

The results of the second operation-
al modal analysis test (OMA-2) ob-
tained by using Artemis software with 
three different techniques are nearly 
the same in comparison with the first 
test (OMA-1). It has been determined 
that the identified frequencies based on 
ambient vibration data are very close to 
each other in OMA-1 and OMA-2 tests 
which have different device locations, 
numbers and types. As two tests have 
resulted in almost the same values for 
frequencies and modes, two tests con-
firmed the results of each other. Fur-
thermore, in terms of the mode shapes 
obtained by the analysis comparing the 
frequencies determined in the direction 
of both main axes of the structure in 
the first test (OMA-1) were confirmed 
by the numerical and graphical results 
obtained in the second test (OMA-2). 
For this reason, it was concluded that 
the modes and calculated frequencies in 
both tests were nearly the same, as well 
as the determined mode shapes.

Considering the operational mod-
al analysis results, the first two main 
modes are translational in the direction 
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of principal axes of the structure and the 
third dominant mode in the form of tor-
sion shows that the structure has a very 
smooth structural system and dynamic 
behaviour. According to the operation-
al modal analysis results, the structure 
displays a more rigid behaviour in the 
direction of the qibla than the direction 
perpendicular to it. The reason for the 
stiffness difference seems to be the pres-
ence of courtyard and minarets in the 
direction of qibla. Minaret bases and 
the courtyard are thought to make the 
structure more rigid in the qibla direc-
tion. The structure displays a clearer dy-
namic behaviour in the qibla direction 
than the direction perpendicular to the 
qibla. This situation can be explained 
by the symmetry that the structure has 
in the qibla direction. Since it is not 
completely symmetric in the direction 
perpendicular to the qibla the struc-
ture exhibits a more complex dynamic 
behaviour with the effect of the sultan’s 
mahfil, courtyard and as well as mina-
rets.

In order to obtain the same frequen-
cies as the experimental results, the fi-
nite element model calibrated accord-
ing to the results of operational modal 
analysis. For this purpose, the modulus 
of elasticity values of the küfeki named 
shell limestone which is the main build-
ing material, were changed and it was 
determined that the value giving the 
closest result was 8.000 MPa. This value 
corresponds to approximately one third 
of the modulus of elasticity (28.000 
MPa) obtained in the laboratory test of 
organic limestone. Because the natural 
stones used in the building are com-
bined with mortar and iron clamps and 
mortises in masonry, the structural el-
ements which are assembly of the used 
materials have turned into a stiffness of 
approximately one third.

Finally, as the natural frequency is 
the main dynamic characteristic of the 
structures, it is possible to use the any 
change in natural frequency as a dam-
age indicator. Therefore, the earthquake 
analysis can be carried out on the finite 
model which is calibrated according to 
the frequencies obtained in this study. In 
addition, in case of future earthquakes, 
the damage assessment of the structure 
can be made by examining whether the 
frequency values obtained in this study 

have changed or not. In this regard, the 
results of the experimental study can be 
considered as a “documentation of be-
haviour” of the structure.

Acknowledgements
This article was prepared within the 

scope of the PhD thesis titled “Determi-
nation of the Earthquake Performance 
of the Nur-u Osmaniye Mosque and 
Conservation Proposals” prepared by 
Ömer Dabanlı (Corresponding Author) 
under the supervision of Yegan Kahya 
and Feridun Çılı, and the project was 
supported by İstanbul Technical Uni-
versity (ITU) BAP Unit, Istanbul Met-
ropolitan Municipality (Projem Istan-
bul) ve Yapı Merkezi Construction and 
Industry Inc.

References
Ahmed Efendi (1918). Tarih-i Ca-

mi-i Şerif-i Nur-u Osmani. Tarih-i Os-
mani Encümeni Mecmuası İlavesi, 49, 
İstanbul: Dersaadet.

Alvandi, A., & Cremona, C. (2006). 
Assessment of vibration-based dam-
age identification techniques. Jour-
nal of Sound and Vibration, 292(1-2), 
179–202. https://doi.org/10.1016/j.
jsv.2005.07.036

Arıoğlu, E. & Arıoğlu, N. (1999). Mi-
mar Sinan’ın yaygın olarak kullandığı 
küfeki taşının mühendislik gizemi. Mi-
mar Sinan Dönemi Yapı Teknikleri 
Semineri, İstanbul.

Arıoglu, N. and Arıoglu, E. (2005). 
Engineering mystery of master Archi-
tect Sinan’s “Kufeki” shell limestone. Ar-
chitectural Science Review, 48, 163-172.

ARTeMIS (2016). Ambient Re-
sponse Testing and Modal Identifi-
cation Software, Structural Vibration 
Solution A/S Aalborg, Denmark. www.
svibs.com

Baraccani, S., Palermo, M., Gaspa-
rini, G., Trombetti, T. (2021). A time 
domain approach for data interpreta-
tion from long‐term static monitoring 
of historical structures. Structural Con-
trol and Health Monitoring, 28:e2708. 
https://doi.org/10.1002/stc.2708

Bartoli, G., Betti, M., & Giordano, 
S. (2013). In situ static and dynamic 
investigations on the “Torre Grossa” 
masonry tower. Engineering Structures, 
52, 718–733. https://doi.org/10.1016/j.
engstruct.2013.01.030



ITU A|Z • Vol 18 No 3 • November 2021 • Ö. Dabanlı, Y. Kahya, F. Çılı

650

Binda, L., A. Saisi, and C. Tirabos-
chi. (2000). Investigation procedures 
for the diagnosis of historic masonries. 
Construction and Building Materials, 
14(4), 199–233.

Borlenghi, P., Gentile C., and Saisi A. 
(2021).  Detecting and localizing anom-
alies on masonry towers from low-cost 
vibration monitoring, Smart Structures 
and Systems, 27(2), 319-333. https://
doi.org/10.12989/sss.2021.27.2.319

Brownjohn, J. M. W. (2007). Struc-
tural health monitoring of civil infra-
structure. Philosophical Transactions 
of the Royal Society A: Mathemati-
cal, Physical and Engineering Scienc-
es, 365(1851), 589–622. https://doi.
org/10.1098/rsta.2006.1925

Carpinteri, A., Invernizzi, S., & 
Lacidogna, G. (2005). In situ dam-
age assessment and nonlinear mod-
elling of a historical masonry tower. 
Engineering Structures. https://doi.
org/10.1016/j.engstruct.2004.11.001

Chen, W.H., Lu, Z.R., Lin, W., 
Chen, S.H., Ni, Y.Q., Xia, Y., Liao, W.Y. 
(2011). Theoretical and experimen-
tal modal analysis of the Guangzhou 
New TV Tower. Engineering Struc-
tures, 33(12), 3628-3646. https://doi.
org/10.1016/j.engstruct.2011.07.028.

Costa, C., Arêde, A., Costa, A., Cae-
tano, E., Cunha, Á., Magalhães, Filipe. 
(2015). Updating numerical models of 
masonry arch bridges by operational 
modal analysis. International Journal 
of Architectural Heritage, 9(7), 760-
774, https://doi.org/10.1080/1558305
8.2013.850557

De Stefano, A., Matta, E., Clem-
ente, P. (2016). Structural health mon-
itoring of historical heritage in Italy: 
some relevant experiences, Journal 
of Civil Structural Health Monitoring, 
6(1), 83-106. https://doi.org/10.1007/
s13349-016-0154-y

Diaferio, M., Foti, D., Mongelli, 
M., Giannoccaro, N. I., & Andersen, 
P. (2011). Operational modal analysis 
of a historic tower in Bari. Conference 
Proceedings of the Society for Exper-
imental Mechanics Series 4, 335–342. 
https://doi.org/10.1007/978-1-4419-
9316-8_31

El-Shafie, A., Noureldin, A., Mc-
Gaughey, D. (2012). Fast orthogonal 
search (FOS) versus fast Fourier trans-
form (FFT) as spectral model estima-

tions techniques applied for structural 
health monitoring (SHM). Structural 
and Multidisciplinary Optimization, 
45, 503–513. https://doi.org/10.1007/
s00158-011-0695-y

Feng, M. Q., Kim, J.-M., & Xue, 
H. (1998). Identification of a dynam-
ic system using ambient vibration 
measurements. Journal of Applied 
Mechanics, 65(4), 1010. https://doi.
org/10.1115/1.2791895

García-Macías, E., Ubertini, F. 
(2020). Automated operational modal 
analysis and ambient noise deconvolu-
tion interferometry for the full struc-
tural identification of historic towers: 
a case study of the Sciri Tower in Peru-
gia, Italy. Eng. Struct., 215. https://doi.
org/10.1016/j.engstruct.2020.110615 
110615

Ghandil, M., Dabanli, Ö., Riahi, H. 
T. (2021). An enhanced indirect vid-
eo-based measurement procedure for 
dynamic structural system identifica-
tion applications, Measurement, 182, 
109759. https://doi.org/10.1016/j.
measurement.2021.109759

Gentile, C., & Saisi, A. (2007). 
Ambient vibration testing of historic 
masonry towers for structural iden-
tification and damage assessment. 
Construction and Building Materials. 
https://doi.org/10.1016/j.conbuild-
mat.2006.01.007

Gentile, C., Saisi, A., and Cabboi A. 
(2015) Structural identification of a 
masonry tower based on operational 
modal analysis. International Journal 
of Architectural Heritage, 9(2), 98-110. 
https://doi.org/10.1080/15583058.201
4.951792

Gunaydin, M. (2020). In situ dy-
namic investigation on the historic 
“Iskenderpasa” masonry mosque with 
non-destructive testing, Smart Struc-
tures And Systems, 26(1), 1-10. https://
doi.org/10.12989/sss.2020.26.1.001

Kuban, D. (2007). Osmanlı Mimari-
si. İstanbul: Yem Yayınları.

Lacanna, G., Ripepe, M., Mar-
chetti, E., Coli, M., & Garzonio, C. 
A. (2016). Dynamic response of the 
Baptistery of San Giovanni in Flor-
ence, Italy, based on ambient vibration 
test. Journal of Cultural Heritage, 20, 
632–640. http://dx.doi.org/10.1016/j.
culher.2016.02.007

Makoond, N., Pelà, L., Molins, C., 



651

In Situ dynamic system identification of historic masonry monuments based on non-destructive 
testing

Roca, P., & Alarcón, D. (2020). Auto-
mated data analysis for static struc-
tural health monitoring of masonry 
heritage structures. Structural Control 
and Health Monitoring. e2581. https://
doi:10.1002/stc.2581

Moropoulou, A., Karoglou, M., 
Agapakis, I., Mouzakis, C., Asimako-
poulos, S., Pantazis, G., & Lambrou, 
E. (2019). Structural health monitor-
ing of the Holy Aedicule in Jerusalem. 
Structural Control and Health Mon-
itoring, e2387. https://doi:10.1002/
stc.2387

Pallarés, F. J., Betti, M., Bartoli, G., 
Pallarés, L. (2021). Structural health 
monitoring (SHM) and Nondestruc-
tive testing (NDT) of slender masonry 
structures: A practical review, Con-
struction and Building Materials, 297, 
123768, https://doi.org/10.1016/j.con-
buildmat.2021.123768

Pieraccini, M., Dei, D., Betti, M., 
Bartoli, G., Tucci, G., & Guardini, N. 
(2014). Dynamic identification of his-
toric masonry towers through an ex-
peditious and no-contact approach: 
Application to the “Torre del Mangia” 
in Siena (Italy). Journal of Cultural 
Heritage, 15(3), 275–282. https://doi.
org/10.1016/j.culher.2013.07.006

Ramos L.F. and Aguilar R. (2007). 
Dynamic Identification of St. Torcato’s 
Church: Preliminary Tests. Guimaraés, 
Portugal: University of Minho.

Ramos, L.F., Marques, L., Louren-
co. P.B., de Roeck, G., Campo-Cos-
ta, A., Roque, J. (2010). Monitoring 
historical masonry structures with 
operational modal analysis: Two case 

studies. Mechanical Systems and Sig-
nal Processing; 24, 1291-1305.

Salvatore, R. and Eleonora, S. 
(2020). Damage assessment of Nepal 
heritage through ambient vibration 
analysis and visual inspection, Struc-
tural Control and Health Monitor-
ing, e2493. https://doi.org/10.1002/
stc.2493

Sav, M. (2012). Çemberlitaş ve 
Nuruosmaniye Camii ile Çevresi-
nin Arkeotopografyası. Restorasyon 
Yıllığı, 5 (2012), 7-24.

Şafak E., Çaktı E., Kaya Y. (2010). 
Recent developments on structural 
health monitoring and data analyses. 
Earthquake Engineering in Europe. Ge-
otechnical, Geological, and Earthquake 
Engineering, 17, 331-355. https://doi.
org/10.1007/978-90-481-9544-2_14

Teza, G., Pesci, A., Trevisani, S. 
(2015). Multisensor surveys of tall 
historical buildings in high seismic 
hazard areas before and during a 
seismic sequence, Journal of Cultural 
Heritage, 16(3), 255-266. https://doi.
org/10.1016/j.culher.2014.06.008.

Xu, YL., and Zhan, S. (2001). Field 
measurements of Di Wang Tow-
er during Typhoon York. Journal of 
Wind Engineering and Industrial Aero-
dynamics, 89(1), 73–93.

Zhou, X., Huang, P., Gu, M., Zhu, 
L., & Pan, H. (2010). Wind loads and 
wind-induced responses of Guang-
zhou New TV Tower. Advances in 
Structural Engineering, 13(4), 707–
726. https://doi.org/10.1260/1369-
4332.13.4.707





Integration of the management 
theories for enhancing green 
marketing implementation in the 
construction industry

Abstract
Environmental sustainability and environmental concerns have become grow-

ing issues in the field of marketing management. Furthermore, these concerns 
have become key factors of marketing activities in recent years. Green marketing 
has been a motivator drawing attention of researchers and companies to identify 
ways to implement sustainable strategies. Even if companies in different indus-
tries have started to focus on implementing green marketing mix and adopting 
green marketing strategies, there is a lack of green marketing focus in the con-
struction industry. 

This study aims to investigate integration of the management theories (i.e. In-
dustrial Organization Theory, Attractive Quality Attributes Theory, Diffusion of 
the Innovation Theory, Business Network and Resource Advantage Theories) to 
the green marketing theory to enhance green marketing implementation in the 
construction industry. This paper underlines how management theories can be 
implemented to the product/construction/service supply chain ensuring better 
implementation of green marketing initiatives to B2B green marketing strategies 
and/or B2B companies’ approaches. This research examines transformation of 
the green marketing to show conceptual changes in the definition of the green 
marketing concept and adopted green marketing strategies. This study can guide 
professionals and further studies, which can pave the way for enhancing imple-
mentation of green marketing in construction industry and green marketing 
research. This paper can contribute to the establishment of the sustainable built 
environment.
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1. Introduction
Marketing has become an import-

ant part of the supply chain manage-
ment that enables organizations to gain 
competitive advantage in competitive 
markets and maximize profits. It can 
enhance strategic management. Market-
ing can be defined as an organizational 
culture composed of core values and 
beliefs that lead to consumer-oriented 
operations and strategies (Deshpande 
and Webster, 1989). Marketing has been 
defined as a “set of market attitudes” 
that emphasizes a functional dimen-
sion and a strategic management tool 
that widely represents changes between 
companies and customers (Agueda et 
al., 2002). The inclusion of sustainabil-
ity elements into marketing strategies 
led companies to sustainable marketing 
approaches and consumers to socially 
responsible purchasing behaviors in re-
sponse to companies’ green marketing 
mix tools and strategies (Leonidou et 
al., 2013). Therefore, this transforma-
tion led the AMA (American Market-
ing Association) to redefine the market-
ing concept. Marketing orientation has 
moved from the satisfaction of the or-
ganizations and individuals’ objectives 
(definition of AMA in 1985) to the cre-
ation of the value-based customer rela-
tionships (definition of AMA in 2004). 
Therefore, there has been a clear shift 
from the transactional marketing to the 
relationship marketing (Sombultawee 
& Boon-itt, 2017; Popp & Woratschek, 
2017), referring to the maintenance, 
development and establishment of re-
lational change-based marketing activ-
ities (Popp & Woratschek, 2017). Lazer’s 
social/societal orientation and efforts to 
define green marketing have affected the 
current marketing definition of AMA 
(2013), which focuses on the creation of 
value for the whole society enabling the 
repositioning and conceptualization of 
marketing.

The traditional marketing has been 
shifted to a more strategic and sustain-
able one, namely to the green marketing. 
Green marketing has been applied to 
different industries through their envi-
ronmental consciousness and commit-
ment to the sustainable development. 
Industries which have adopted green 
marketing strategy implementation to 
their strategic management processes, 

have benefitted from the industry spe-
cific green marketing activities which 
play significant roles in transition to the 
green circular economy in accordance 
with the definition of the UN Sustain-
able Development Goals (SDGs) num-
ber 12: “Ensure sustainable consump-
tion and production patterns” (United 
Nations, 2020). 

Integration of sustainability into the 
construction supply chain (CSC) can 
enable and support establishment of the 
sustainable built environment. Further-
more, green marketing integrated to the 
construction supply chain management 
(CSCM) can support the creation of 
environment-friendly corporate values 
(Leonidou et al., 2013) and enable the 
establishment of green CSCM. There is, 
however, a lack of green marketing fo-
cus in the CSCM in the literature (Tuz 
& Sertyesilışık, 2020).

Green marketing focuses on sustain-
able marketing management that can 
enhance not only the environmental 
but also the economic and social perfor-
mance of companies. Focusing on as-
certaining the needs and expectations, 
green marketing can encourage compa-
nies to strategize based on consumers’ 
current and future needs, competitors’ 
actions, and environmental regulations 
(Kumar & Ghodeswar, 2015). Environ-
ment-oriented and eco-friendly green 
marketing strategies can enhance com-
panies’ financial performance and com-
petitive advantage in the market (Ku-
mar & Ghodeswar, 2015; Sharma et al., 
2010). Green marketing strategies cover 
all stages including production to post-
production with the aim of balancing 
the profit while protecting the environ-
ment (Hasan & Ali, 2015). Therefore, 
environmentally oriented and envi-
ronment-friendly green marketing be-
comes an important management tool 
in CSCM. Business-to-Business (B2B) 
green marketing initiatives that create 
green value during operational phases / 
processes can improve green marketing 
practices in the construction industry 
by providing input for Business to Cus-
tomer (B2C) green marketing practices.

This study aims to investigate inte-
gration of management theories to the 
green marketing theory to enhance 
green marketing implementation in the 
construction industry. This study an-
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swers the following research question: 
How can management theories be in-
tegrated to the green marketing theory 
so that green marketing implementa-
tion in the construction industry can be 
enhanced? This study examines how a 
construction company can improve its 
green marketing capabilities. Tertiary 
review which provides a comprehensive 
assessment of the state of the knowledge 
(Martins & Pato, 2019) has been used. 
The method has been conducted to re-
veal strategic applications and models / 
frameworks in researched subjects and 
provide a classification framework. The 
results contribute to the green market-
ing and management theories literature 
and provide a better understanding of 
the green marketing with respect to 
management theories implementation.

This study shows how green market-
ing has been transformed throughout 
the years. This study focuses on differ-
ent managerial theories to describe ef-
fective green marketing practice in con-
struction industry. In the first step, this 
study focuses on the conceptualization 
of the market structure of construc-
tion industry, thereby investigating the 
Industrial Organization Theory (IOT) 
and the contingency theory. Since a 
company can be a stakeholder of a CSC 
or create its own supply chain in the 
construction industry, this study focus-
es on the configuration of a green CSC. 
In the second step, depending on the 
position of stakeholders in CSCM, this 
study discusses the product/construc-
tion/service lifecycle, attractive quality 
attributes theory (AQAT), the diffusion 
of the innovation theory (DIT) as well 
as leanness and agility. Moreover, this 
study focuses on the B2B green mar-
keting practice in terms of the business 
network and resource advantage the-
ories among companies in the CSC. 
Furthermore, this study examines the 
internal green marketing practice of the 
company operating in the construction 
industry based on the total quality man-
agement principles (TQM).

2. Green marketing 
The literature has witnessed the 

deep roots of green marketing focused 
on environmental sustainability. The 
environment was brought to the agen-
da as a modernist research problem 

first in business industry in 1962 with 
the effects of publication of Rachel 
Carson’s book entitled as “The Silent 
Spring”, which pointed out the birth 
of the modern environmental activ-
ism (Kilbourne & Beckmann, 1998; 
Leonidou & Leonidou, 2011). The 
environmental footprint of human ac-
tivities on environment cause adverse 
consequences on economic activities. 
From this point of view, the environ-
mental deterioration was defined as a 
problem, which required an immedi-
ate action. The marketing discipline, 
however, had not paid attention to the 
environmental deterioration in those 
years (Kilbourne & Beckmann, 1998; 
Leonidou & Leonidou, 2011).

The deep roots of green marketing 
appeared in 1969 with Lazer’s initia-
tives, who introduced green marketing 
as the social/societal dimension of the 
marketing. The author highlighted the 
adverse effects of the traditional mar-
keting on natural resources and point-
ed out need for taking urgent actions 
to make traditional marketing greener 
(Kumar, 2016; Kumar & Ghodeswar, 
2015). Green marketing first ap-
peared in the 1970s with the AMA’s 
first workshop organization about 
marketing and environment, which 
resulted in one of the first books, enti-
tled as “Ecological Marketing” (Simão 
& Lisboa 2017; Zhu & Sarkis, 2016). 
Conceptually, Fisk (1974) introduced 
the ecological green marketing con-
cept as: “Focusing on the acknowl-
edgement of an impending ecological 
crisis and the willingness and ability 
of marketers to assume responsibility 
for avoiding this doom”. Hennion and 
Kinnear (1976), on the other hand, re-
defined the green marketing concept 
as: “Ecological marketing is concerned 
with all marketing activities (a) that 
have served to help cause environ-
mental problems and (b) that may 
serve to provide a remedy for environ-
mental problems” (Kumar et al., 2012; 
Dangelico & Vocalelli, 2017).

Companies’ profit-maximiza-
tion-oriented operations had adverse 
consequences on the environment be-
fore the 1970s, leading to the depletion 
of natural resources and environmental 
degradation. In the early 1970s, these 
adverse consequences gave rise to draw 
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attention to the environment as well 
as to the relationship between hu-
mans and environment (Leonidou & 
Leonidou, 2011). Furthermore, they 
pointed out the impact of market-
ing on the environment (Kilbourne 
& Beckmann, 1998). Marketing was 
reconsidered from the environment 
perspective, where the environmental 
concerns and the consumer behavior 
relations were addressed (Kilbourne & 
Beckmann, 1998). In the early 1980s, 
conservation of energy and legisla-
tion initiatives were the determinants 
of the marketing movement whereas 
development of the link between en-
vironmentally responsible behavior 
and the environmental attitudes at the 
individual level remained inconclu-
sive (Kilbourne & Beckmann, 1998). 
In the early 1990s, an increasing fo-
cus was placed on environmental 
studies in marketing as companies 
began to establish a prestigious and 
profitable strategy on environmen-
talism and sustainable development 
(Kumar, 2016, Leonidou & Leonidou, 
2011). Associated with the expansion 
of marketing focus on environmental 
beliefs and values in the mid-1990s 
(Kilbourne & Beckmann, 1998), co-
operation environmentalism has be-
come the focal point in terms of the 
marketing strategy perspective (Ku-
mar, 2016). Environmental problems 
created potential opportunities in the 
early 2000s (Leonidou & Leonidou, 
2011), which suggested understanding 
of the green marketing dynamics and 
achieving effective performance by 
strategizing environmental priority at 

the business and functional levels (Ku-
mar, 2016). More effective frameworks 
and elements of the green marketing 
mix have become the drivers for inves-
tigation from the managerial perspec-
tives in the literature recently (Kumar, 
2016).  Table 1 summarizes the three 
staged green marketing concept trans-
formation throughout the years. Green 
marketing was initially described as a 
limited tool of the traditional marketing 
(Peattie, 2001) with the focus on the fi-
nal product from the B2C green market-
ing perspective. In the successive stage, 
however, focusing on environmental 
issues and reshaping supply chain man-
agement (SCM) from the B2B green 
marketing perspective have become the 
main goals. Furthermore, establishment 
of sustainable customer relations and 
involvement of customers in SCM have 
enhanced B2B company’s integration 
of green marketing initiatives into the 
green marketing strategies.

As green marketing has shifted its 
focus throughout the time, defini-
tions of the green marketing concept 
have been varied through the timeline 
starting from 1969. Table 2 provides 
the definitions of the green market-
ing concept from the starting point to 
the most recent one. Starting from the 
greening traditional marketing, green 
marketing definitions include envi-
ronmental issues and environmental 
protection. The definitions do not only 
meet the needs of customers through 
B2C green marketing with environ-
ment-friendly products/services, but 
also include sustainable SCM that re-
quires green B2B marketing.

Table 1. Green marketing stages.
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2.1 Green marketing strategy
Environment-oriented green mar-

keting includes a combination of 
short-term demands from the social 
perspective and long-term well-be-
ing of consumers (Hemantha, 2012). 
Green marketing adopts marketing 
decisions and strategies that focus on 
the determination of the needs and 
expectations, meeting the specified 

needs, profitably and sustainability 
(Chan, 2013; Kumar & Ghodeswar, 
2015). Green marketing strategies 
cover all stages including production 
to postproduction with the aim of 
balancing the profit while protecting 
the environment (Hasan & Ali, 2015).  
There have been many attempts to 
introduce different green marketing 
strategies as summarized in Table 3.

Table 2. Green marketing definitions.

Table 3. Green marketing strategies.
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As seen in Table 3, there are many 
different green marketing strategies that 
companies can implement to meet the 
needs and demands of environmental-
ly conscious customers through design 
and development of green products 
(Porter, 1991), environment-oriented 
advertisement (Kangun et al., 1991), 
minimization of the environmental 
damage in product transportation (So-
laiman et al., 2015), greening the pro-
duction process that provides resource 
efficiency and differentiation by offering 
new products with green benefits (Po-
lonsky & Rosenberg, 2001). Thus, green 
marketing strategies can contribute to 
customer loyalty, financial performance, 
improvement of market position and 
creation of competitive advantage. 

2.2 Green marketing mix
Marketing mix differentiates with 

respect to meanings and acts upon the 
companies’ operational areas as bring-
ing product and/or services. The tradi-
tional marketing mix (4Ps) represents 
product, place, promotion, and price 
(Abzari et al., 2013), while the extend-
ed marketing mix for service industry 
(7Ps) adds people, physical evidence, 
and process to the traditional market-
ing mix (Dangelico & Vocalelli,2017). 
Transformation of the marketing mix 
into the green marketing concept is 
needed to respond to environmental 
issues (Eneizan et al., 2016).  Due to the 
fact that green marketing has become 

crucial in the marketing literature, re-
searchers have attempted to transform 
the marketing mix into the green mar-
keting mix throughout the years.

Despite the well understood green 
marketing philosophy, green strate-
gies and implementation, majority of 
the attempts regarding greening mar-
keting mix rely on the transformation 
of the traditional marketing mix (4Ps). 
The extant researches in this field (e.g. 
Abzari et al., 2013; Dangelico & Vo-
calelli, 2017; Leonidou et al., 2013; 
Solaiman et al., 2015; Zhu and Sarkis, 
2016)  have solely analyzed transfor-
mation of traditional elements of the 
marketing mix into the green market-
ing mix elements, which can be listed 
as green product, price, promotion, 
and green place (distribution).

Table 4 summarizes the charac-
terization of the green marketing 
mix and presents the elements of the 
green marketing mix in the literature. 
Many attempts occurred throughout 
the years to transform the marketing 
mix into the green marketing mix. The 
majority of them (e.g. Solaiman et al. 
2015; Zhu and Sarkis, 2016; Dangelico 
& Vocalelli, 2017) used the traditional 
marketing mix (4Ps) as the green mar-
keting mix, while the remaining (e.g. 
Kumar & Ghodeswar, 2015; Simão 
& Lisboa, 2017) attempted to try to 
modify and add some new elements. 
A little attempt (e.g. Leonidou et al. 
2013) tried to transform, modify, and/

Table 4. Green marketing mix.
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or enhance the extended marketing 
mix (7Ps) for service industry from 
the green marketing perspective. Con-
struction industry is a service indus-
try. SCM in the construction industry 
is different from other industries espe-
cially due to its project-based restruc-
turing, the participation of different 
stakeholders in the CSCM processes 
(Li & Wang, 2016), differentiation in 
managerial practices at every stage 
due to the differentiation in contract 
types. Ensuring the integration of sus-
tainability factors [e.g. environmental 
quality (planet), social justice (peo-
ple) and economic well-being (profit) 
(Kumar et al., 2012)] green marketing 
plays an important role in CPM. In line 
with the 17th goal definition of the UN 
SDGs: “Partnership for Goals” (United 
Nations, 2020), B2B green marketing 
strategies can improve CSCM pro-
cesses where the output of each stage 
becomes the input to the successive 
stage.

3. Theoretical background
3.1 Green marketing, the IOT and 
the contingency theory

IOT focuses on the market structure 
in which industry-based operations are 
carried out. The theory conceptualiz-
es the market structure and focuses on 
the industry-related market functions 
rather than evaluating organizational 
operations (Tirole, 1988). Therefore, 
IOT examines industry-specific market 
conditions and aims to emphasize the 
impact of the market structure on com-
panies’ strategic management process 
(Porter, 1981). Structure-Conduct-Per-
formance paradigm (SCP) is considered 
as a pillar of IOT and provides the link-
age between the companies’ green op-
erations and market structure (Ramsay, 
2001). Figure 1 represents the construc-
tion industry through Structure-Con-
duct-Performance paradigm (SCP) 
based on IOT.

Construction industry, which plays 
an important role in the countries’ 
economies as the locomotive industry, 
becomes attractive for companies and 
intensifies competition within the in-
dustry. Therefore, the diverse stakehold-
er-intensive construction industry pro-
vides a structure that expresses market 
dynamics (e.g. green market environ-
ment, green market environment, mar-
ket intensity) that enable stakeholders 
in the industry to proactively focus on 
more advantageous strategies to differ-
entiate in the construction market (Tuz 
& Sertyesilışık, 2020). The uniqueness 
and project-oriented features of the con-
struction industry require the participa-
tion of different stakeholders in CSCM 
with its B2B marketing relations. Con-
duct is concerned with strategic man-
agement of construction companies in 
terms of B2B green marketing strategy 
and green production process (Ramsay, 
2001). In order for construction com-
panies to take part in supply chains that 
differ according to the changing market 
dynamics within the industry, construc-
tion companies need to differentiate in 
the market with their performances that 
explain to what extent their green goals 
meet customer expectations (Wirth & 
Bloch, 1995). Basically, IOT focuses 
on external factors that determine and 
guide the green marketing direction 
of construction companies (Aziz et al., 
2018). Therefore, a bidirectional green 
interaction occurs; while external fac-
tors put pressure on construction firms’ 
green strategic management (the struc-
ture), companies’ green strategies (the 
conducts) become the determinants of 
the social, economic and environmental 
performance of the industry (the per-
formance) (Aziz et al., 2018). IOT pos-
its the bidirectional green interactions 
that the construction industry-specific 
market drivers enhance green scope 
of the industry, while encouraging the 
construction companies to green their 

Figure 1. Structure-Conduct-Performance paradigm (SCP) based on IOT.
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operations and their strategic manage-
ment decision process. Furthermore, 
the contingency theory emphasizes that 
the most suitable structure for effective 
company management does not exist 
and that internal and external factors 
are the determinants of the organiza-
tion’s actions (Aziz et al., 2018). In other 
words, effective strategic management 
is situational and depends on changes 
in the market environment in which 
the organization operates (Omran & 
El-Galfy, 2014). Therefore, construction 
industry-related external factors can be 
considered as constraints and oppor-
tunities affecting the strategic manage-
ment of the construction companies 
(Omran & El-Galfy, 2014).

IOT and contingency theory em-
phasize the importance of identifying 
construction industry-based external 
factors that directly affect B2B green 
marketing implementation. Further-
more, the evaluation of opportunities 
and constraints provided by construc-
tion industry, especially with the dif-
ferentiation in CSCM, can be an op-
portunity to identify appropriate B2B 
green marketing strategies with respect 
to the green marketing mix and green 
approaches.

Companies focus on how to gain sus-
tainable competitive advantage in their 
industries through their operations. 
Sustainable competitive advantage has 
external and internal features (Zhang 
& London, 2013): the first represents 
internal capabilities, while the second 
depends on the market environment. 
The continuously changing characteris-
tics of the market condition necessitates 
construction companies to analyze the 
structure of the construction industry 
to gain the sustainable competitive ad-
vantage in the market (Zhang & Lon-
don, 2013). Sustainability performance 
of the companies in the construction 
industry starts to act as one of the main 
competitive advantage in the chang-
ing requirements of the global market. 
Construction industry can benchmark 
from the International manufacturing 
network (IMN) which provides a sus-
tainable strategic decision-making pro-
cess affected by a range of factors such 
as the governmental green policy and 
green regulations, the sustainable mar-
ket structure, the elasticity and homoge-

neity of green demand, and the changes 
in the green expectations of customers 
(Mishra et al., 2019). IMN provides se-
quential steps to give a strategic deci-
sion-making process for the companies 
as: identification of the factor(s); PES-
TLE-SWOT Analysis; and Analytical 
Hierarchy Process (Mishra et al., 2019). 
Adaptation of these steps into strate-
gic management process can enhance 
the green performance of construction 
companies.  Furthermore, it is import-
ant to evaluate industry-specific exter-
nal features to gain sustainable com-
petitive advantage. The International 
Sustainable Industrial Competitiveness 
Model (ISIC Model), which extends 
Porter’s diamond model in a sustainable 
manner, consists of the following eight 
determinants: green factors; green de-
mand; green strategy; green structure 
and competition of firms; green rele-
vant and supportive industries; green 
constraints of government; luck and 
sustainable development (Zhang and 
London, 2013). The analysis of the in-
dustry-specific market structure with 
its sustainability-oriented ISIC model 
can enable construction companies to 
evaluate green marketing strategies, ori-
entations and mix tools to achieve sus-
tainable competitive advantage (Zhang 
& London, 2013).

3.2 Green marketing, AQAT, product 
life cycle, the diffusion of innovation 
theory as well as lean and agility 
principles

The supply chain, which differs on in-
dustry basis, is structured by the partici-
pation/selection of the most appropriate 
companies to meet the green demand 
of the customers. The supply chain has 
a feature that can be differentiated and 
improved in terms of size and config-
uration according to the coordination 
and control mechanism structure of 
the relevant industry (MacCarthy et al., 
2016). The supply chain is assumed to 
stem from the economic concerns of 
the activities carried out in the relevant 
industry and there are several determi-
nants that can affect the conceptualiza-
tion and structure of the supply chain 
(e.g. sustainability, technology, foreign 
market factors (such as political fac-
tors and regulators) (MacCarthy et al., 
2016). Therefore, adding technological 
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and strategic factors to the three pillars 
of sustainability (i.e. economic, environ-
mental and social factors), can provide 
potential selection criteria for eligible 
companies that can participate in the 
supply chain. 

We argue that the supply chain in 
the construction industry aims to meet 
green customer expectations and that 
from the B2B relationship perspective, 
construction companies proactively 
restructure their business networks, 
operations, and marketing strategies 
to add value to their operations. There-
fore, in this study, the CSC refers to 
the business networks where a green 
circular economy is created while min-
imizing the degradation of nature and 
meeting the diversified needs of the 
society through the use of appropriate 
green technology.

As supply chains are structured to 
meet customer expectations from the 
B2C perspective, it is important to de-
fine the expectations of the customers 
from the products/construction/ser-
vices that have produced/constructed/
provided as a result of the supply chain 
activities. We argue that as the CSC 
consists of upstream and downstream 
activities, and as CSC should aim to 
produce the right product/construc-
tion/service in the right place, on time 
based on the specifications in down-
stream activities, CSC should give a 
quick respond to meet the ever-chang-
ing customer expectations in upstream 
activities and that B2B green market-
ing strategies play an important role in 
structuring the CSC.

Lean management can support the 
CSC process to be green based on B2B 
green marketing networks, while agili-
ty can allow the CSC to adapt to chang-
ing market conditions from the B2C 
green marketing perspective. There-

fore, focusing on leanness and agility 
as a strategic green marketing tool in 
CSCM is important for creating val-
ue for customers. Agility refers to the 
configuration of a dynamic business 
network integration which can enable 
the supply chain to respond to rapid 
changes in expectations of customers 
(Carvalho et al., 2011). Furthermore, 
lean management embraces all supply 
chain processes with respect to product 
life cycle and focuses on minimization 
of waste in production to achieve low 
cost, high quality, the most efficient and 
value created product/service (Carval-
ho et al., 2011). In this study, the stra-
tegic green marketing orientation is 
adapted from the work of Chahal et al. 
(2014). Figure 2 presents a CSC where 
stakeholders can strategically involve 
and operate in B2B relationships to 
meet customer expectations from the 
B2C perspective. Passive greening fo-
cuses on meeting basic needs in envi-
ronmental issues (e.g. regulations, pol-
icies) while mutual greening is about 
the implementation of green initia-
tives for the product/service that pro-
vides an incremental change (Chahal 
et al., 2014). Diversification in target 
segments in construction projects is 
the main concern of niche marketing, 
whereas collaborative greening refers 
to the collaboration of the passive, mu-
tual and niche greening approaches 
(Chahal et al., 2014).  

It is important to determine the tar-
get segmentation for the configuration 
of the supply chain in the construction 
industry. IOT and the Contingency 
Theory can provide construction indus-
try-based analysis of the green market 
environment. In addition to these anal-
yses, the selection of target segmenta-
tion can reveal the extent to which the 
CSC should include green initiatives 

Figure 2. Green supply chain management based on lean and agility (Adopted from Naim et 
al., 1999, enhanced by the authors).
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that can affect overall green perfor-
mance. CSC stakeholders can adopt 
different green marketing strategies ac-
cording to the size of target market of 
the supply chain. While the lean green 
strategy can enable stakeholders to gain 
low-cost competitive advantage based 
on low-cost production and increase 
efficiency through environmental per-
formance, stakeholders focusing on 
long-term green investments in terms 
of green innovative satisfying products/
services can emphasize their green dif-
ferentiation capabilities with the adop-
tion of the shady green strategy (Gins-
berg & Boom, 2004). Furthermore, the 
stakeholders can adopt extreme green 
strategy that benefits from greenness 
and integrates environmental issues 
into all stages of product life cycle and 
strategic management process (Gins-
berg & Boom, 2004).

The AQAT and the Kano model 
focus on the assessment of customer 
needs and suggest the classification 
of customer requirements in terms of 
the dynamic characteristics of prod-
uct/construction/service throughout 
the life cycle. According to these the-
ories, Batarfi et al. (2017) classified the 
customer needs into the 5 different 
subgroups as: attractive, one-dimen-
sional, must-have, indifferent and in-
verted. Thölke et al. (2001) stated that 
the competitiveness of the industrial 
market may cause changes in custom-
er expectations therefore described 4 
different situations as: feature inno-
vation, budding features, slowing fea-
tures, and standard features according 

to the position of the feature in the life 
cycle process. In this current study, the 
Batarfi et al. (2017)’s study that con-
siders the direct and indirect factors 
on the state of a feature is taken into 
consideration. As it is seen in the Fig-
ure 3, the offered attributes of a prod-
uct/service/technology provided by 
different stakeholders (e.g. suppliers, 
designers, construction firms) in the 
CSC can vary throughout the product 
life cycle (e.g. transforming from at-
tractive to a must-be feature) due to the 
perception shifts of customers and the 
market (Batarfi et al. 2017). Moreover, 
the status of the feature of any prod-
uct/service/technology varies with the 
prevalence in the construction indus-
try-specific market and can differ over 
time. Even if the features of the prod-
uct/construction/service that meet the 
customer requirements provide cus-
tomer satisfaction, change in the per-
ception of the customer may lead to 
the evaluation of the product features 
in different statuses. Since both B2B 
and B2C customer expectation is one 
of the determinants of feature chang-
es of products/services, it is important 
to respond to these changes from the 
strategic management perspective in 
the CSC (Batarfi et al. 2017).

Diffusion of the Innovation Theory 
(DIT) stresses the adoption of tech-
nological innovation by the organi-
zations, which consists of significant 
characteristics namely relative ad-
vantage, observability, compatibility, 
complexity and trialability. The char-
acteristics also refer to the unknown/

Figure 3. Product life cycle based on AQAT (Adopted from Batarfi et al., 2017 and enhanced 
by the authors).
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unimportant state of the life cycle in 
which the adoption of R&D and inno-
vation continues (Vaccaro, 2009).  The 
stakeholders can get relative advantage 
through adoption of innovation when 
the existing features of the product/
service/technology do not adequately 
meet the green expectations of custom-
ers continues. Observability can provide 
stakeholders establishing B2B green re-
lations that consist of the provision of 
communicating the beneficial features, 
while compatibility, from the B2B and 
B2C perspectives, can enhance the co-
herence between the green expectations 
and the provided features (Vaccaro, 
2009). As complexity and trialability de-
pend on the customer satisfaction, DIT, 
in terms of the green marketing, shows 
the relationship between the CSC and 
green innovation to create value for the 
end customer (Vaccaro, 2009).

Proactive/reactive B2B green mar-
keting strategies can provide a focus on 
B2B green marketing based on continu-
ity of innovation. Reactive green mar-
keting strategies focus on small changes 
on the existing product/service, which 
do not cause any customer’s behavioral 
changes (MacCarthy et al., 2016). The 
stakeholders can adopt proactive B2B 
green marketing strategies that relate to 
high environmental commitment and 
are based on the radical environmental 
benefits throughout the CSC where the 
external factors (e.g. environmental 
regulatory and policies) are met. While 
providing differentiation and competi-
tive advantage in the market, proactive 
B2B green marketing strategies can in-
crease brand value and customer loy-
alty in the industry (MacCarthy et al., 
2016). Therefore, the adoption of pro-
active B2B green marketing strategies 
by companies in the construction in-
dustry can lead to an increase in brand 
value and customer loyalty.

3.3 Green marketing, the business 
network theory and the resource 
advantage theory

Understanding the external factors 
associated with the construction in-
dustry can provide an assessment of 
constraints and opportunities as the 
first step in determining appropriate 
green marketing strategies. Green mar-
keting encourages companies to devel-

op strategies on the current and future 
needs of consumers to create higher 
value (Kumar & Godeshwar,2015), 
while encouraging companies to con-
tinuous learning from competitors and 
build green networks (Sombultawee & 
Boon-itt, 2017). Industrial Marketing 
and Purchasing (IMP) research main-
ly emphasizes that the industry in-
cludes different types of organizations 
(Lavissière et al., 2019; Bondeli et al., 
2018). Furthermore, the IMP centraliz-
es business networks between different 
organizations in a particular industry to 
analyze transactions between organiza-
tions (Lavissière et al., 2019). The indus-
trial business network has been widely 
defined as consisting of a wide variety of 
organizations with direct dynamic busi-
ness network affected by external mar-
ket driven factors (Bondeli et al., 2018).

The supply chain enhances B2B 
green marketing where companies can 
operate, communicate and collaborate 
sustainably. It is important for com-
panies to define internal business net-
works that are effective in establishing 
B2B networks in the industry (Welch 
& Wilkinson, 2002).  The ARA model 
basically conceptualizes an industry’s 
business network and frames a tri-
ple concept that depicts the industri-
al business network in three layers, as 
actors, actions and resources (Lenney 
& Easton, 2009) where actors repre-
sent the stakeholders taking part in the 
CSCM that interact with others in terms 
of B2B relationships, while resources re-
fer to the support of tangible and/or in-
tangible resources for stakeholders’ B2B 
relationship orientation (Lavissière et 
al., 2019), whereas activities refer to the 
operations/work break down structures 
performed between the stakeholders 
through the B2B relationship (Lavissière 
et al., 2020; Welch & Wilkinson, 2002).

As companies in the construction in-
dustry encounter challenges in meeting 
the expectations of customers, we argue 
that the effects of environment-concern 
on customers’ expectations can enable 
construction companies to focus on dif-
ferentiation in the construction market 
orientations positioning themselves as 
green companies and that construction 
companies are trying to strategical-
ly connect with other market players 
in the construction industry in terms 
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of green B2B relationships to create a 
green CSCM and/or become a stake-
holder in a green supply chain.

The Figure 4 conceptualizes green 
B2B marketing relationships in CSCM. 
The strategic green marketing orienta-
tion focuses on environmental strate-
gies that enable actors (stakeholders) to 
develop both corporate and proactive 
green marketing strategies (Papadas 
et al., 2017). Strategic green marketing 
orientation can improve the interaction, 
cooperation and partnership of actors 
with other organizations (Lavissière et 
al., 2019). Therefore, green marketing 
can enable and support existence of a 
mutual green commitment between 
the stakeholders who prioritize linking 
the green activities and green resource 
allocation while the strategic green cor-
porate strategy can lead stakeholders 
to expand their position in the con-
struction market (Bondeli et al., 2018). 
Furthermore, the adoption of strategic 
green orientation at the actor level can 
respond to the effects of non-business 
actors on market orientation, while 
protecting the environment and social 
stakeholders (Papadas et al., 2017). Stra-
tegic green marketing orientation does 
not only focus on mutual relationship 
from the economic perspective, but also 
improves social connections between 
actors that determine mutual green 
recognition (Bondeli et al., 2018). The 
tactical green orientation focuses on 
activity-based decisions to respond to 
the environmental degradation (Papa-
das et al., 2017). While green marketing 

spreads from the consumer-centered to 
the business-centered marketing, deter-
mination of the green marketing mix 
related to the green characterization of 
the product/service in CSC activities 
can enable actors to benefit from the 
environmental protection and convey 
the environmental benefits to custom-
ers (Papadas et al., 2017). Furthermore, 
the activity can provide green mutual 
coordination that can enhance inter-
dependence among stakeholders and 
social connections between stakehold-
ers based on social practices created in 
the activity layer of the ARA (Bondeli 
et al., 2018). At the activity level, tacti-
cal green orientation can strengthen the 
social dimensions of mutual green ac-
tivities where the B2B green marketing 
mix can improve business networks and 
implementation of green marketing ini-
tiatives (Bondeli et al., 2018). Therefore, 
the green marketing mix implementa-
tion can provide stakeholders to ensure 
the improvement in the CSCM (Zhu & 
Sarkis, 2016).

The internal green orientation, which 
reflects on the sustainable resources of 
companies, plays an important role in 
structuring a supply chain suitable for 
B2B relations, increasing sustainable 
performance and creating value. The 
resource advantage theory argues that 
the value of a resource can be defined 
in terms of its potential to create value 
for the customer (Green et al., 2015). 
Resources including business relations 
between stakeholders in a CSC can 
provide effective products/services and 

Figure 4. Green B2B marketing in a supply chain management based on business network 
theory and Resource Advantage Theory (Adopted from Bondeli et al., 2018, enhanced by the 
authors).
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enable stakeholders to differentiate in 
the construction industry (Green et 
al., 2015). The internal green market-
ing orientation focuses on the stake-
holders’ environmental value-oriented 
organizational culture and reflects on 
their corporate vision and contribution 
of resources to environmental manage-
ment strategies that should shed light 
on the supply chain processes (Papadas 
et al., 2017). The involvement of internal 
green marketing oriented stakeholders 
in the CSCM can contribute to improv-
ing the environmental management of 
related construction projects. Since a 
stakeholder’s business network has be-
come a resource itself, internal adapta-
tion of green marketing initiatives and 
reflection on B2B green marketing can 
create a social capital that can contribute 
to stakeholder’s economic performance 
and creation of the circular green econ-
omy (Green et al., 2015).

3.4 Green marketing, the natural 
resource based view and total quality 
management 

Integration of green marketing into 
a supply chain can increase the envi-
ronmental sustainability of the relevant 
product/construction/service. We ar-
gue that the green product/construc-
tion/service that provides B2C focused 
green marketing initiatives is improved 
due to the green value creation of the 
B2B green relations of stakeholders 
in operational stages. B2B green mar-
keting implementations have been 
examined from the Natural Resource 
Based View, where the organization-
al resources become a driver for en-
vironmental commitment and where 
B2B green marketing strategies have 
been classified based on their process 
and marketing orientation (Fraj et al., 
2013). Another study that examined 
the ways to spread and enhance sus-
tainable initiatives in the operations 
of B2B companies, have focused on 
the value creation in the supply chain 
where the stakeholders can communi-
cate and sustainably perform relevant 
operations (Blenkhorn & MacKenzie, 
2017). The results of the studies (Blenk-
horn & MacKenzie, 2017; Fraj et al., 
2013) show that the green marketing 
(through the individual supply chain) 
of B2B companies’ operations needs 

to implement strategic management 
tools targeting individual corporate 
commitment to environmental issues 
and that the need to externalize these 
green efforts to communicate with oth-
er B2B companies (or stakeholders) in 
a production supply chain through B2B 
green marketing tools.

There is an important relationship 
between TQM and marketing. TQM is 
a management system having potential 
to enhance the individual and organiza-
tional performance in terms of the tra-
ditional marketing (Abbas, 2020). From 
the relationship marketing perspective, 
TQM focuses on monitoring the mar-
ket and demand changes and TQM 
relies on enhancing customer satisfac-
tion, delivering value to customers and 
managing customer relations through 
high qualified product/service (Alma-
hamid & Qasrawi, 2017). Furthermore, 
from the sustainable development 
point of view, TQM aims waste min-
imization through efficient resource 
usage (Yusr et al., 2017), implements 
continuous improvement (employee 
training, progress development) in all 
stages of CSC processes and develops 
environment-friendly competitive and 
technological product/service just-
in-time with minimum cost (Shafiq 
et al., 2017). TQM, which is linked to 
the environmental management (Siva 
et al., 2016), can enhance green CSCM 
while improving the stakeholder’s envi-
ronment-concerned innovative capa-
bilities and performances to innovate 
and produce green product/service 
to meet customers’ green satisfaction 
(Abbas, 2020; Almahamid & Qasrawi, 
2017). Operating based on the succes-
sive customer perspective (Van Donk 
et al., 2010), TQM’s internal custom-
er-oriented approach intersects with 
product/service CSCM in providing 
green value to the end customer (Ab-
bas, 2020). Transforming the inputs to 
green output for the successive inter-
nal customer in the CSC represents the 
B2B interaction among internal com-
panies from the B2C perspective. Thus, 
implementing internal B2C green mar-
keting in any supply chain of a prod-
uct/construction/service can provide 
implementation of green marketing 
initiatives to the B2B green marketing 
strategies and/or approaches.
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4. Discussion
Green marketing can be an effective 

tool for companies in the construction 
industry to enable continuous learning 
from their customers and competitors. 
While B2C green marketing can create 
value for customers, B2B green mar-
keting can increase the green business 
performance of companies in a supply 
chain (Kumar & Godeshwar, 2015). 
Therefore, it is important to understand 
how green marketing implications can 
be enhanced to improve the strategic 
marketing capabilities of companies op-
erating in the construction industry. 

Although the importance of the B2C 
green marketing has been recognized 
in different industries, there is limited 
focus on how construction companies 
can integrate green marketing from 
the B2B perspective into their strategic 
management. This study focused on the 
steps that can enable a company in the 
construction industry to apply green 
marketing to improve its marketing ca-
pabilities and marketing performance. 
In particular, this study focused on in-
tegration of the following management 
theories into the green marketing the-
ory: the green market structure of the 
industry based on the IOT and con-
tingency theory; green SCM based on 
the product lifecycle, AQAT, DIT and 
leanness and agility; the B2B green mar-
keting based on the Business Network 
Theory and the resource advantage the-
ory; the internal green marketing man-
agement based on the Natural Resource 
Based View and TQM.

Managerial Implications
Environmental problems, which 

have become the focus, necessitate the 
requirement that all future operations 
can be environment-friendly. Thus, 

B2B companies in the construction in-
dustry may find it necessary to adapt 
their green marketing initiatives to 
their strategy to operate in the mar-
kets. The theoretical approach analyses 
described in this paper can be used to 
widespread green marketing imple-
mentation as well as to support the 
managers who are operating or willing 
to operate in the construction industry 
and for researchers in the relevant field.

Figure 5 summarizes the integration 
of management theories to improve 
green marketing practices in the con-
struction industry. Fundamentally, 
the conceptualization process of the 
amalgamated framework for the inte-
gration of management theories has 
been shaped based on the consider-
ation and evaluation of the construc-
tion industry (IOT and Contingency 
Theory). The management theories, 
therefore, provide the analysis of the 
green market environment of the con-
struction industry. The framework has 
been designed to evaluate the supply 
chain management in the construction 
industry (AQAT, Product Life Cycle, 
DIT). These management theories can 
support professionals that will take part 
in the construction industry to analyze 
how and which green initiatives can 
be implemented in their supply chain 
management/construction project.  
The framework focuses on the stages 
of supply chain/construction project 
with respect to leanness and agility 
management theories. These theories 
enable the professionals to deeply fo-
cus on green production/green pro-
cess to enhance green initiatives in 
their operations. B2B relations have 
been the focal points of the conceptu-
alized framework that provides an in-

Figure 5. Integrated management and green marketing theories in the construction industry.
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depth analysis of the relations between 
the professionals in the supply chain 
management from the management 
theories perspective (BNT, RAT and 
TQM). These theories provide evalua-
tion of how green contract, green part-
nership and green communication can 
be established among the professionals 
through CSCM.

The integration of IOT and contin-
gency theory can enhance the estab-
lishment and creation of a green mar-
ket environment in the construction 
industry. Furthermore, AQAT, Prod-
uct Lifecycle and DIT can enable the 
structuring and management of the 
green supply chain where B2B green 
marketing practices support achieve-
ment of the green construction proj-
ect. Leanness and agility can transform 
construction phases to achieve sus-
tainable product/construction/service 
that meets the green demand of end 
customers. Furthermore, Business 
network theory, resource advantage 
theory and TQM, which focus on the 
B2B green marketing and the internal 
green motivation of stakeholders, can 
provide a green partnership, green 
communication and a green contract 
to ensure the implementation of green 
initiatives. Therefore, B2B green mar-
keting among stakeholders can in-
crease green commitment and social 
connection through operations that 
include green coordination and social 
practices based on green adaptation in 
resources and social capital focus.

Construction industry-based mar-
ket structure analysis is significant for 
environmental value creation. Since 
there is a bidirectional green interac-
tion between the organization per-
formance and the industry based ex-
ternal factors, external factor analysis 
becomes significant. Managers can 
assess green performance of the con-
struction industry based on the clas-
sification of the external factors while 
evaluating the green performance of 
the company through SWOT and PES-
TLE analyses. Moreover, managers can 
evaluate the green market structure 
through the combination of evalua-
tion results with SCP implementation. 
This process can have a direct impact 
on strategical green decision-making 
process (the conduct) to decide how to 

gain sustainable competitive advantage 
(the performance). Managers, who are 
aware of the external factors, can use 
the sustainability-oriented ISIC model 
through analysis of the construction 
market structure. This can lead to the 
evaluation of green marketing strate-
gies, trends and mixed tools to achieve 
sustainable competitive advantage.

Based on their assessment of the 
construction industry market environ-
ment, managers can determine the im-
portance of green target segmentation 
and then evaluate their companies’ 
ability to differentiate based on green 
initiatives. Managers can be recom-
mended to adopt an appropriate green 
marketing strategy (e.g. lean green, de-
fensive, shaded green, extreme green) 
based on how they reflect green initia-
tives into their strategic management 
processes to gain competitive initiative. 
As SDG number 12 and target 12.2 
point out the efficient use of natural 
resources and sustainable management 
to be in compliance with SDG, man-
agers can embrace lean management 
that focus on waste minimization with 
respect to materials, time and effort 
while enhancing speed, quality, and 
sustainability performance of the sup-
ply chain (Tuz & Sertyesilışık, 2020).  
Furthermore, to be able to give a quick 
response to continuously changing 
dynamism of customer expectations, 
managers can adopt agility in the up-
stream process of the CSC. Company 
executives can adopt mutual greening 
to drive incremental green change in 
their supply chain. Additionally, com-
panies focused on specific target seg-
mentation may adopt niche greening 
in their supply chains.

To respond quickly to the green tar-
get segmentation, managers can focus 
on evaluating the status of the prod-
uct/construction/service offered based 
on its characteristics in its life cycle. 
Managers can also adopt proactive/re-
active B2B green marketing strategies 
based on the continuity of their inno-
vation degrees and environment com-
mitment. This can enable managers to 
focus on green innovative solutions 
for different situations of product/con-
struction/service features, while im-
proving the strategic decision-making 
process on whether or not to offer a new 
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feature to meet customer expectations.
Managers can focus on B2B green re-

lationships throughout the supply chain 
and adopt the strategic green orientation 
to have B2B green mutual and social re-
lationships with other companies at the 
company level. Furthermore, executives 
can focus on tactical green orientation 
to improve the green coordination and 
social dimensions of mutual green ac-
tivities where B2B green marketing mix 
can improve business networks and im-
plementation of green marketing initia-
tives. From the resource-advantage the-
ory perspective, managers can focus on 
the internal green marketing orientation 
to project green initiatives into an envi-
ronmental value-oriented organization-
al culture that can shed light on green 
values. Furthermore, managers can fo-
cus on the TQM to develop the CSC of 
a green product/construction/service to 
develop green B2B relationships among 
stakeholders while meeting customers’ 
green satisfaction. The internal custom-
er approach of TQM that focuses on 
production process throughout the sup-
ply chain can pave the ways of the B2B 
company to establish its green produc-
tion process, while allowing communi-
cation among B2B companies via green 
marketing tools which reflect the green 
initiatives. Thus, it is recommended that 
B2B companies, which are in the first 
stage of green marketing practice in the 
construction industry, consider the fol-
lowing to adapt green initiatives to their 
activities: distinguishing between ad-
ministrative and production-oriented 
activities; planning the production stag-
es with environmental commitment fo-
cus and procuring environment-friend-
ly products; determining TQM as a 
management philosophy for the B2B 
companies participating in product/
construction/service production pro-
cess; greening the production process 
with the internal customer approach 
and reflecting these initiatives to the 
marketing strategies in their relations 
with other B2B companies.

5. Conclusion
This study investigated integration of 

the management theories to the green 
marketing theory for enhancing green 
marketing implementation in the con-
struction industry. This paper can guide 

professionals and scholars to improve 
green marketing practices and research 
in the construction industry. The in-
tegration of management theories to 
green marketing practices can enhance 
green marketing implementation and 
can support managers who are oper-
ating or willing to operate in the con-
struction industry as well as researchers 
in the relevant field. This study can sup-
port construction companies and schol-
ars to better understand integration of 
the green marketing to the construc-
tion industry. This study can support 
companies operating in the construc-
tion industry to better integrate green 
marketing practices into their strategic 
marketing and CSCM. Accordingly, 
based on the integration of manage-
ment theories and green marketing 
(figure 5), this study suggests how com-
panies in the construction industry can 
adopt green marketing initiatives and 
strategize for those initiatives. Further-
more, this study suggests how CSCs can 
be restructured by implementing B2B 
strategic green marketing. The study 
also suggests the extent of which inter-
nal marketing can be restructured with 
respect to the green initiatives. This 
study can contribute to strategic green 
marketing management theory by in-
tegrating management theories to en-
hance green marketing practices in the 
construction industry. Additionally, this 
study can support companies willing to 
adopt green marketing practices in the 
construction industry and to establish 
sustainable built environment. Future 
research is recommended to be on the 
relation between the environmental re-
siliency, resilient design and construc-
tion stages and green marketing focus 
in the construction industry.
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Critical success factors(CSFs) for 
e-Business technologies adoption 
in architectural practice in Nigeria

Abstract
Although digital technology has rapidly changed the way professionals in the 

construction sector render services to their clients, the factors architectural firms 
must consider to ensure a successful e-Business technologies adoption in their 
professional practice are not very clear. This research investigated the critical suc-
cess factors (CSFs) for e-Business technologies adoption in architectural practice 
in Nigeria. A questionnaire survey involving 243 architectural firms was conduct-
ed and the data from196 firms that have adopted e-Business technologies were 
analysed using descriptive statistics, Spearman’s ranked correlation tests, relative 
importance index and principal components analysis. Significant relationships 
were found between the duration of use of e-Business technologies and the firms’ 
age, staff strength, number and location of offices, while the top three CSFs for 
e-Business technologies adoption were availability and access to reliable, afford-
able and fast Internet services; availability of skilled manpower and knowledge 
of the benefits of e-Business technologies adoption. In addition, the underlying 
dimensions of the CSFs were found to be human, technology, management and 
environment-related. The study is instructive in highlighting the factors architec-
tural practices should give priority attention to for a successful e-Business tech-
nologies adoption in improving professional service delivery efficiency and gain 
competitive advantage.
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1. Introduction
As construction organisations con-

tinue to embrace information and 
communication technologies (ICTs) 
with the overall aim of improving their 
productivity and competitiveness in 
the global market, the architecture pro-
fession is not left out in this move. Ev-
idence in the literature (Ibem, Akino-
la, Erebor, Tolani & Nwa-uwa, 2018; 
Ogunmakinde et al., 2014; Tepavcevic 
et al.,  2012; NBS Research, 2018) shows 
that digital technology has changed the 
way professionals in the construction 
industry practice their professions. 
Architecture as a service-oriented and 
creative profession renders unique 
services in the construction sector 
(Oluwatayo et al., 2014). Hence, there 
is a growing need for the profession 
to adopt transformational technolo-
gies such as 3D computer-aided de-
sign, Building Information Modelling 
(BIM) and the Internet that will enable 
its practitioners deliver better services 
towards creating a better and sustain-
able built environment. 

Notably, architectural practice in-
volves collaboration with other profes-
sionals and stakeholders in the course 
of professional service delivery (Mc-
Donald & Madhavaram, 2007; Penttilä, 
2009).This makes intra-and inter-firm 
communication, collaboration and co-
ordination inevitable for a successful 
architectural practice (Ibem, Aduwo & 
Ayo-Vaughan, 2017; Oyedele & Tham, 
2007; Shen et al., 2010).  Some authors 
(Hussin et al., 2013; Cherian & Kuma-
ran, 2016) have alluded that construc-
tion entities that rely on the traditional 
manual methods and processes in their 
business operations usually experience 
poor communication and difficulties 
in information sharing and teamwork 
management leading to time and cost 
overruns and low productivity. In a 
bid to address these challenges, Eadie 
and Perera (2016) have noted that 
ICTs play key roles in all aspects of 
construction project delivery from de-
sign, tendering, project programming 
to project completion. Ashworth and 
Perera (2015) argued that one aspect 
of ICTs adoption that comes with lots 
of benefits to professionals in the con-
struction sector, including architects is 
e-Business. In construction, e-Business 

has been defined as doing business us-
ing the Internet (Ruikar & Anumba, 
2008; Schneider, 2003). The existing 
studies have also shown that e-Business 
technologies adoption offers huge ben-
efits as it engenders efficient work flow 
and faster communication (Ashworth 
& Perera, 2015), reduces time and cost 
of project delivery (Cherian & Kuma-
ran, 2016), improves quality of projects 
(Dossick & Neff, 2010; Fadeyi, 2017) 
and promotes effective integration of 
people, tasks and processes involved in 
construction project delivery (LaValle 
et al., 2011). In view of these benefits, 
research has shown that e-Business 
technologies and practices were in-
creasingly becoming indispensable in 
successful professional practice in the 
construction industry (Eadie & Perera, 
2016; Oladapo, 2006).

From the review of published lit-
erature, it was observed that certain 
factors and conditions can facilitate or 
inhibit a successful adoption of e-Busi-
ness technologies by firms and organ-
isations (Dubelaar et al., 2005; Eadie, 
Perera, & Heaney, 2010). However, the 
specific activities, factors and situations 
that are considered crucial for a suc-
cessful adoption and implementation 
of e-Business technologies and practic-
es by firms or organisations have been 
described as critical success factors 
(CSFs) (Mathenge & Wausi, 2018; Per-
era et al., 2012; Rockart, 1982). Previous 
studies (Afolabi, Ibem, Aduwo, Tun-
ji-Olayeni,  & Oluwunmi, 2019; Butler, 
2000; Dubelaar et al., 2005, Kolakota 
& Robinson, 1999) made attempt to 
identify the success factors for e-Busi-
ness model adoption by organisations, 
but none of them specifically exam-
ined this in the context of architectur-
al practice. In addition, although the 
existing studies provide insight into 
the adoption of ICTs in professional 
practice (Arif & Karam, 2001; Oladapo, 
2006), impact of ICTs in architectural 
practice (Abdulkadir & Kamara, 2013; 
Ogunmakinde et al., 2014), the use of 
e-Procurement technologies in building 
project delivery (Ibem, Aduwo & Ayo-
Vaughan, 2017), digital technologies 
(Ibem, Uwakonye, Akpoiroro, Som-
tochukwu, 2018; NBS Research 2018) 
and Building Information Modelling 
(BIM) (Ibem,  Uwakonye, Akpoiroro, 
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Somtochukwu, 2018) adoption in archi-
tectural practice, they failed to identify 
the critical success factors (CSFs) for the 
adoption of e-Business technologies in 
architectural practice, especially in de-
veloping countries in sub-Saharan Afri-
ca, including Nigeria. As a result, there 
is a gap in knowledge on the specific 
situations that can enhance a successful 
adoption of e-Business technologies by 
architecture firms, especially, in Nige-
ria- the largest economy in Africa.

It was in an attempt to bridge this 
gap that the current study sought to 
investigate the critical success factors 
(CSFs) for e-Business technologies 
adoption in architectural practice in 
Nigeria. The four basic research objec-
tives pursued in the study were to:   
• identify the categories of archi-

tectural firms that have adopted 
e-Business technologies in Nigeria,

• examine the relationship between 
the characteristics of architectur-
al firms and their duration of use 
of e-Business technologies in the 
study area,

• identify the factors with the highest 
influence on successful adoption of 
e-Business technologies by archi-
tectural firms, and 

• investigate the underlying dimen-
sions of the CSFs for e-Business 
technologies adoption in profes-
sional practice by the architectural 
firms in Nigeria. 

In view of the risk associated with 
the transition from the traditional 
methods to digital business model by 
firms/organisations, the current re-
search makes contribution to knowl-
edge by revealing the specific factors 
and situations architectural firms must 
give priority attention in the acquisi-
tion and use of e-Business technol-
ogies and processes. The study also 
provides a guide for categorising ar-
chitectural firms with respect to their 
capacity to adopt e-Business tech-
nologies and possibly the Internet of 
Things (IoT) in the nearest future. It 
is therefore envisaged that the findings 
of this study will inform architectural 
practice, especially on the strategies 
for leveraging e-Business technologies 
to improve their professional service 
delivery efficiency and gain competi-
tive advantage locally and globally.

2.Review of literature
2.1 Concept of electronic (e-)
Business

Historical facts show that the term 
‘e-Business’ originated from the In-
ternational Business Machine (IBM, 
2001).  Since then, the term has been 
defined in various ways in the liter-
ature. For examples, e-Business has 
been defined as the use of digital or 
electronic tools and computer net-
works to carry out business activities 
and financial transactions (Schneider, 
2003; Zwass 2003). It has also been 
described as the practice or process of 
remodelling traditional business pro-
cess using electronic tools (Cherian 
& Kumaran, 2016). In construction, 
Ruikar and Anumba (2008) described 
e-Business as doing construction busi-
ness using Internet technology. Based 
on the foregoing, e-Business as used in 
this research, refers to the use of Inter-
net or web-based technologies, tools 
and processes in architectural practice.

Emerging from the definitions of 
e-Business presented here is the un-
derstanding that e-Business involves 
the use of digital/electronic tools and 
computer networks collectively known 
as e-Business technologies in business 
operations as explained by previous 
authors (Devaraj & Wei, 2007; Issa et 
al., 2003).  IBM (2001) specifically de-
scribed e-Business as leveraging the 
Web/Internet services such as elec-
tronic data interchange (EDI), e-Mail, 
software packages, communication 
networks and other electronic tools in 
business operations. For construction 
entities, authors (Issa et al., 2003; Pere-
ra et al., 2012; Bowmaster et al., 2017) 
have identified cloud computing, BIM 
and Internet-supported project man-
agement software packages and com-
munication networks as some of the 
key e-Business technologies found 
useful to the industry. 

Several authors (Bowmaster et al., 
2017; Costa & Tavares, 2014; Ruikar 
& Anumba, 2008) have noted that the 
adoption of e-Business technologies 
goes beyond the replacement of pa-
per-based or manual practices with 
digital technologies and tools  but in-
volves a transition from manual to dig-
ital processes and practices in business 
operations  as well as  intelligent use of 
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digital media and electronic (e-)Tools 
to create  a virtual environment that fa-
cilitates intra-and inter-organisational/
firm interactions, communication and 
exchange of information. This means 
that for construction entities, e-Busi-
ness technologies use encompass the 
adoption of various digital media and 
electronic tools, applications and pro-
cesses in facilitating information and 
data generation and exchange, which 
is referred to as electronic (e-)Procure-
ment) and the deployment of electron-
ic means and processes in financial 
transactions associated with construc-
tion project delivery, otherwise known 
as electronic (e-) Commerce).

2.2. Intersection of e-Business 
technologies and architectural 
practice

Architectural practice involves the 
use of tools, information and creative 
knowledge to provide a wide range of 
professional services related to building 
and construction projects. According 
to the International Standard Organi-
sation (ISO) 10845(2010), there are six 
main areas of professional service de-
livery in building and engineering proj-
ects. These are 1) establishment of what 
is to be procured 2) selection of pro-
curement strategies to be used 3) call 
for tender offers 4) tender evaluation 
5) award of contract and 6) contract 
administration. As it relates to archi-
tecture, professional practice involves 
the provision of services starting from 
the brief taking, designing, planning, 
construction, maintenance, operation 
to demolition stages of building proj-
ects (Grilo & Jardim-Goncalves, 2011; 
McDonald & Madhavaram, 2007). Fol-
lowing from these, the Architects Reg-
istration Council of Nigeria (ARCON, 
2011) has delineated the scope of core 
architectural services delivery stages in 
building and related projects in Nige-
ria to include design stages (I and II), 
tendering and award, construction and 
post construction stages as shown in 
columns 1 and 2 of Table 1.

Relating these services delivery stag-
es to the six areas of construction pro-
curement service delivery identified by 
ISO 10845(2010), it is evident that the 
five services delivery stages identified 
by the ARCON cover the six key con-

struction procurement activities shown 
in Table I. This means that architectur-
al practice involves the provision of a 
wide range of services in the formation, 
management and fulfilment of building 
and engineering contracts.

Further evidence in the literature 
(McDonald & Madhavaram, 2007; 
Penttilä, 2009; Rivard, 2000) also in-
dicates that architectural practice 
involves the gathering, processing, 
displaying and exchanging of vari-
ous kinds of data related to building 
and construction projects. As a result, 
architectural practices are confront-
ed with challenges of ineffective and 
inefficient communication process 
(Ibem, Aduwo & Ayo-Vaughan, 2017; 
Oluwatayo & Amole, 2014; Oyedele & 
Tham, 2007), poor data management 
and exchange (Johnson & Clayton, 
1998; Penttilä, 2009; Ogunmakinde et 
al.,  2014; Shen et al., 2010). To address 
these challenges, Gajendran and Perera 
(2017) explained that e-Business tech-
nologies have become an integral part 
of professional practice in architecture. 
This is because they help to achieve 
effective communication and infor-
mation exchange among the design, 
engineering and construction teams, 
prompt access to key information and 
reduction in cost and turnaround time 
of projects (Worst, 2009). In addition, 
they facilitate automation of informa-
tion flow via the Internet and optimis-
es business processes (Issa et al., 2003) 
resulting in overall improvement in the 

Table 1. Architectural Services Delivery Stages (ASDS) in Nigeria 
(Source: ARCON (2011) & ISO 10845(2010)).
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quality of service and firms’ productiv-
ity (Abdulkadir & Kamara, 2013; Ibem, 
Akinola, Erebor, Tolani & Nwa-uwa, 
2018).

In the light of the foregoing, sever-
al studies have highlighted the levels 
of penetration of ICTs in architectural 
practice. For examples, the extant study 
by Arif and Karam (2001) revealed that 
architectural practices in Western Cape 
Province, South Africa, had deployed 
information technology (IT) to support 
their work processes, while the review 
by Abdulkadir and Kamara (2013) re-
ported that in architectural practice, 
ICTs have been extensively used in the 
design process resulting in enhanced  
productivity, performance and the 
competitiveness of firms and improved  
transparency in business processes 
and the  quality products. The findings 
by authors (Arif & Karam, 2001; Ab-
dulkadir & Kamara, 2013) were also 
corroborated by Oladapo (2006) who 
reported that in architectural practices 
in southwest Nigeria, core architectural 
functions such as preparation of draw-
ings have been largely digitised, but 
the use of the Internet was limited to 
e-Mails and its potentials in other vital 
areas such as e-Business and electronic 
data exchange were yet to be explored. 
Ogunmakinde et al. (2014) also re-
vealed that ICTs were impacting archi-
tectural practice in Nigeria as the core 
architectural business activities such as 
communication, architectural design, 
word processing and presentations 
have largely been computerized with 
the use of different architectural design 
software and word processing pack-
ages. They identified changing trends, 
level of competition, and industry de-
mands as the determinants of ICTs use 
in architectural practice in this country. 
In contrast to the findings by Oladapo 
(2006) on the limited use of Internet 
services, other studies (Ibem, Aduwo 
& Ayo-Vaughan, 2017; Ibem, Akino-
la, Erebor, Tolani & Nwa-uwa, 2018) 
provide copious evidence indicating 
that architectural firms in Nigeria were 
using different digital media and elec-
tronic tools to support their core busi-
ness operations. However, these stud-
ies are silent on the success factors for 
e-Business technologies adoption by 
architectural firms in Nigeria.

2.3. Critical success factors (CSFs) 
for e-Business technologies adoption 

Evidence in the published litera-
ture (Li et al., 2005; Rockart, 1982) 
has shown that Rockart and the Sloan 
School of Management were the first to 
introduce critical success factors (CSFs) 
as a business concept. In fact, Rockart 
(1982) first defined CSFs as ‘those key 
areas of activity where favourable results 
are very necessary for the achievement 
of goals by managers. This definition 
suggests that CSFs can be described as 
factors, features, situations or changes 
required to achieve a substantial success 
in any business endeavour (Mathenge & 
Wausi, 2018). Therefore, as used in this 
research, CSFs are those factors, situa-
tion and elements that are significantly 
important in ensuring that firms or or-
ganizations achieve success in the adop-
tion of e-Business technologies and 
process. This is consistent with the sub-
mission by Boynton and Zmud (1984) 
as cited in Li et al. (2005) indicating that 
CSFs are key areas that influence busi-
ness and management success.

As it relates to e-Business technolo-
gies, the literature highlights a variety 
of factors that can lead to a successful 
adoption of these technologies by firms/
organisations. For instance, Kalakota 
and Robinson (1999) identified the ex-
istence of effective change management, 
appropriate technology and skilled per-
sonnel, while Butler (2000) insisted that 
a sound knowledge of the capabilities 
and value of e-Business technologies by 
executives are top among the success 
factors for e-Business technologies and 
processes adoption. Further, the study 
by Dubelaar et al. (2005) classified the 
success factors of e-Business technolo-
gies adoption into three main categories: 
strategic, structural, and management 
factors. The authors explained that the 
strategic factors are related to the fol-
lowing: 1) Internet and related technol-
ogies 2) understanding the competitive 
advantages of e-Business technologies 
over traditional system 3) availability of 
new competitors and large markets 4) 
adoption of web-based marketing ap-
proach 5) organisation’s/firm’s strategic 
position in the market 6) buyer and cus-
tomer behaviour 7) first-mover advan-
tage and quick time to market 8) quality 
of products and services offered by the 
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firm 9) readiness of firm to innovate, 
and 10) expectations of  customers and 
business partners. The structural factors 
include 1) availability of the appropriate 
digital infrastructure 2) good e-Business 
education and training to employees, 
management, and customers 3) exten-
sion of e-Business model to cover entire 
supply chain, and 4) effective and effi-
cient cost control measures, while the 
management factors are 1) existence of 
e-Business leadership in the firm 2) top 
management support for e-Business 3) 
knowledge of the capabilities of e-Busi-
ness technologies by to executives, and 
4) ability and willingness of top man-
agement to communicate the values of 
e-Business model in the organization 
(Dubelaar et al., 2005).

For construction entities, the study 
by Perera et al (2012) identified en-
abling technologies as the perquisite 
for successful e-Business activities 
in this sector, while Afolabi, Ibem, 
Aduwo, Tunji-Olayeni,  & Oluwun-
mi (2019) reported that the CSFs for 
e-Procurement adoption in the Nigeri-
an construction business environment 
were mainly management, human and 
technology in nature, and that access 
to reliable and fast Internet services at 
affordable cost was top on the list of 
CSFs for the adoption of this aspect 
of e-Business in this industry.  From 
the studies reviewed here, it can be 
inferred that the CSFs for e-Business 
technologies adoption in organisations 
differ but can be generally described as 
social, technical and economic factors. 
In spite of this understanding, very lit-
tle is known about the CSFs for e-Busi-
ness technologies adoption among ar-
chitectural organisations, especially in 
a developing nation like Nigeria. This 
forms part of the knowledge gap the 
current study attempted to fill.

3. Research methods     
This research is part of a bigger study 

that investigated Internet/web-based 
technologies, tools and applications 
adoption by firms and organisations in 
the Nigerian construction sector. The 
data used in this paper were derived 
from a cross-sectional survey of archi-
tectural firms accredited by the Archi-
tects Registration Council of Nigeria 
(ARCON) to provide professional ser-

vices in Nigeria. From the register of ar-
chitectural firms published by ARCON 
in April 2017, a total of 1,079 architec-
tural firms were identified with contacts 
details of their principals in Nigeria. In 
order to have a sample size that is repre-
sentative of the total population of firms 
identified, the formula for estimating 
sample size for a finite population first 
developed by Yamane (1967) and pre-
sented in equation 1 was adopted.

Where n is the estimated sample size, 
N = is the research population, e is al-
lowable error in statistical estimation, 
which for this research is ±5% margin 
of error at 95% confidence level.  Sub-
stituting these parameters as shown in 
Equation 2, a minimum of 292 firms 
were obtained.

To accommodate possible low re-
sponse rate, 10% of 292 was added to 
the calculated sample size. This translat-
ed to a total of 321 architectural firms.  

A structured questionnaire designed 
by the authors was used to generate the 
primary data. The review of literature 
helped in the identification of the vari-
ables investigated and these were framed 
into questions in the questionnaire. Al-
though the questionnaire for the larger 
research project was structured into five 
distinct sections, the data for this papers 
were drawn from sections A, B and C of 
the questionnaire. These sections dwelt 
on the basic information related to the 
respondents and their respective firms, 
e-Business technologies adoption, the 
length of use of these technologies to 
facilitate professional practice and the 
CSFs for e-Business technologies adop-
tion, respectively. In order to identify 
those who have adopted e-Business 
technologies, participants in the re-
search were requested to indicate if their 
firms have used e-Business technologies 
in professional practice using two op-
tions- ‘No’ and ‘Yes’. In addition, they 
were also asked to indicate how long 
their firms have been using e-Business 
technologies by choosing any of these 
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options: 1 for Not Sure, 2 for less than 
1 year, 3 for 1-5years, 4 for 6-10years, 
and 5 for Over 10years. Section C of 
the questionnaire had questions on the 
factors they considered to be of high 
influence in the successful adoption of 
e-Business technologies in architectural 
practice. A total of 21 factors identified 
from the review of previous works (e.g. 
Dubelaar et al., 2005, Perera et al., 2012; 
Afolabi, Ibem, Aduwo, Tunji-Olayeni,  
& Oluwunmi, 2019) were included in 
the questionnaire and the participants 
were asked to rate each of them accord-
ing to their influence in the successful 
adoption of e-Business technologies in 
their respective firms using 1 for “No 
Influence”; 2 for “Very Low Influence”; 3 
for “Not Sure” 4 for “High Influence” and 
5 for “Very High Influence”. On the one 
hand the validity of the questionnaire 
was examined by subjecting it to review 
by experts and also pre-testing it among 
architectural firms in Lagos metropolis, 
southwest Nigeria. The reliability of the 
questionnaire was on the other hand 
examined by subjecting the 21 CSFs 
to Cronbach’s Alpha test and the result 
produced 0.945, which is more than 0.6 
minimum value recommended in the 
research literature (see Pallant, 2011)   

The surveys were carried out by the 
researchers and trained research assis-
tants between the second week of No-
vember 2017 and last week of August 
2018.The surveys involved the distribu-
tion by hand and e-Mail attachment a 
total of 321 copies of the questionnaires 
to randomly selected principals of ar-
chitectural firms or their representatives 
across major cities and urban areas in 
Nigeria. The choice of administration 
of questionnaire as the data collection 
method was based on the nature of the 
research objectives and the geographic 
coverage of the survey. Moreover, pre-
vious studies on critical success factors 
cited in this paper had adopted similar 
method (see for examples Li, Akintoye, 
Edwards & Hardcastle, 2005; Mathenge 
& Wausi, 2018; Ibem, Akinola, Erebor, 
Tolani & Nwa-uwa, 2018). Similarly, 
random sampling technique was used 
in the selection of participants because 
of the need to give every firm equal 
chances of being included in the sur-
veys, and thus eliminating bias asso-
ciated with non-probability sampling 

technique in the survey. Of the 321 cop-
ies of questionnaires administered, 243 
representing about 76% of the number 
administered to architectural firms were 
retrieved. Preliminary analysis of the 
data however revealed that 196 copies of 
the questionnaire representing around 
81% of the retrieved questionnaire were 
found to have been filled by participants 
who indicated that their firms have 
deployed e-Business technologies and 
processes in professional practice. In 
view of the fact that the main interest of 
this study was on firms that have been 
using e-Business technologies, only data 
from the 196 participants who indicated 
that their firms have been using e-Busi-
ness technologies to facilitate profes-
sional practice were further subjected to 
statistical analyses.

In line with the stated four research 
objectives, the data were subjected to 
four types of analyses with the help of 
Statistical Package for the Social Scienc-
es (SPSS) software package. For the first 
research objective, simple descriptive 
statistics, namely, frequency distribu-
tions and percentages were used, while 
Spearman’s ranked correlation (Rho) 
tests were used to address the second 
research objective. The choice of Spear-
man’s ranked correlation (Rho) tests 
was based on the fact that the variables 
involved in this specific analysis are or-
dinal/interval data and non-parametric 
in nature. In addressing the third re-
search objective, descriptive statistics, 
including mean and standard deviation; 
and relative importance index (RII) and 
ranking were used.  Ranking of the CSFs 
was based on the relative important in-
dex calculated for each of the 21 factors 
using the formula given in equation 3.

Where W is the score given to each 
of the 21 factors by all the participants 
in the survey, ∑W is the sum of scores 
(W1 + W2 + W3 + ...+ W21), A is the 
highest possible score on the 5-point 
Likert type scale, which in this research 
is 5.0 and N represents the total number 
of respondents who rated each of the 
21 factors investigated. In interpreting 
the results, the closer the calculated RII 
for each factor is to 1.00, the more in-
fluential the factor is assumed to be in 
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contributing to a successful e-Business 
technologies adoption in the firms. The 
relative importance index was useful in 
prioritising the factors rated on Likert-
type scale by the respondents in the 
survey. The last research objective was 
addressed using the Principal Com-
ponent Analysis (PCA) Varimax with 
Kaiser Normalization Rotation Meth-
od. This analysis was used to extract 
the key dimensions of the 21 CSFs for 
e-Business technologies adoption by 
architectural firms in the survey and it 
was adopted because the dataset is or-
dinal and non-parametric in nature.

4.Results
4.1. Users of e-Business technologies

Table 2 is a display of the results on 
the characteristics of registered ar-
chitectural firms who have adopted 

e-Business technologies in profes-
sional practice in Nigeria. The results 
show that the highest proportion of 
the firms that have adopted e-Business 
technologies were those that are over 
10 years old and had more than one 
offices located within the southern 
part of Nigeria (Table 2). The results 
also revealed that more than one-half 
of the firms had staff strength of less 
than 21 persons and their main area of 
professional practice experience was 
in residential buildings. It was also 
observed that the highest percentage 
of the firms have been using e-Busi-
ness technologies for less than 6 years 
as at 2017/2018.

The results in Table 2 generally in-
dicate that architectural firms who 
used e-Business technologies and 
processes encountered in the survey 

Table 2. Characteristics of firms who use e-Business technologies.
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are more than 10 years old with pro-
fessional practice experience in res-
idential developments and had their 
offices in southern part of Nigeria. 
These results suggest that a majority 
the architectural firms included in the 
survey started using e-Business tech-
nologies around 2011 and 2012.

4.2. Relationship between firms’ 
characteristics and duration of use 
of e-Business technologies 

Results of the Spearman’s ranked 
correlation (Rho) tests revealed that 
whereas positive significant relation-
ship existed between the firms’ dura-
tion of use of e-Business technologies 
and their age (ρ =0.309, p=0.000), staff 
strength (ρ =0.205, p=0.015), number 
of offices in Nigeria (ρ = 0.286, p = 

0.001), a negative significant relation-
ship was found between the duration 
of use of e-Business technologies and 
location of the firms’ office(s) (ρ = 
-0.221, p=0.007). However, no signif-
icant relationship was found between 
the duration of e-Business technol-
ogies use and the main area of firms’ 
professional practice experience (ρ = 
0.097, p=0.270). These results mean 
that the older a firm is, the larger its 
staff strength and the more the num-
ber of offices, the longer the time it has 
been using e-Business technologies in 
professional practice. In addition, the 
result also means that the duration of 
use of e-Business technologies is not 
a function of the main area of profes-
sional service delivery experience of 
the firms sampled.

Table 3. Ranking of CSFs for e-Business technologies adoption in the firms.
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4.3. CSFs for e-Business 
technologies adoption

Table 3 shows the results of CSFs for 
e-Business technologies adoption in the 
architectural firms sampled. The results 
reveal that all the 21 factors investigated 
have mean values of between 3.49 and 
4.08 (see Table 3), suggesting that they 
all have potentials in ensuring a success-
ful e-Business technologies adoption in 
architectural practice in Nigeria. Based 
on the relative importance index of each 
of the factors investigated, it is obvious 
that the top three CSFs with the high-
est influence on successful adoption of 
e-Business technologies in profession-
al practice identified in the survey  are 
1) access to reliable, affordable and fast 
Internet services (RII = 0.81), 2) avail-
ability of skilled manpower to handle 
e-Business technologies and process-
es (RII= 0.80), and 3) having adequate 
knowledge of the benefits of e-Business 
(0.79), while the least factor is gov-
ernment support for the adoption of 
e-Business technologies in the indus-
try (RII=0.70). The closeness of the RII 
of the three top factors is a measure of 
their relative contribution to a success-
ful e-Business technology and processes 
adoption in architectural practices. It is 
also an indication that these three fac-
tors require the same level of attention 
for a successful adoption of e-Business 
technologies and process by in the firms.

4.4. Underlying dimensions of CSFs 
for e-Business technologies adoption

Before subjecting the dataset to 
principal component analysis (PCA), 
its suitability for this analysis was in-
vestigated using Kaiser-Meyer-Olkin 
(KMO) Measure of Sampling Adequacy 
and Bartlett’s Test of Sphericity. The test 
results produced KMO value of 0.897, 
which is greater than 0.70 and the Bart-
lett’s Test of Sphericity (χ2 = 1673.709; 
df = 210) was significant at p=0.000; 

meaning that the dataset is suitable for 
the analysis. The PCA yielded four un-
derlying dimensions (i.e. components 
1-4) each with Eigenvalue greater than 
1.0 and all accounting for around 62.1% 
of the variance in the 21 factors investi-
gated as shown in Table 4. The suggest-
ed name and the factors loading on each 
of the components identified in Table 4 
are shown in Table 5.

From the results in Tables (4 and 5), 
it can be seen that the first dimension, 
which is ‘availability of skill manpower, 
electricity, affordable and reliable e-Busi-
ness infrastructure’ has six factors loaded 
on it and counts for around 17.31% of 
the variance in all the 21 factors investi-
gated. The second is ‘existence of favour-
able operational environment for e-Busi-
ness adoption’ which also has six factors 
loaded on it but accounts for about 
16.91% of the variance in the 21 factors, 
while the third dimension, which is 
‘characteristics of e-Business technolo-
gies and processes’ has five items loaded 
on it and accounts for around 13.99% of 
the variance in all the items include in 
the PCA. The last dimension is ‘e-Busi-
ness readiness of top management and 
employees’ with four items loaded on it 
and accounts for around 13.86% of the 
variance in the 21 factors investigated.

5. Discussion
As stated earlier, this study investi-

gated the critical success factors (CSFs) 
for e-Business technologies adoption in 
architectural practice in Nigeria. Aris-
ing from the findings are four key issues 
considered important for further dis-
cussion. First, the results revealed that 
a majority of the adopters of e-Business 
technologies among the architectural 
firms were those that had existed for 
over 10 years, had at most two offices 
located in southern part of Nigeria and 
residential developments as their main 
area of professional practice experience. 

Table 4. Model summary of the PCA.
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The results also indicated that the high-
est proportion of the firms had been us-
ing e-Business technologies for less than 
six years. Notably, the characteristics of 
firms encountered in this survey seem 
to be consistent with the findings of 
previous studies (Ogunmakinde et al., 
2014; Oluwatayo et al., 2014) indicating 
that most architectural practices in Ni-
geria are small and medium size firms 
operating in major town and cities in 
Nigeria. The results also suggest that the 
use of e-Business technologies in pro-
fessional practice by the architectural 
firms in Nigeria is a recent development 
as most of the firms encountered in the 
survey started using these technologies 
and processes between 2011 and 2012, 
while around 17.0% of them began us-
ing them before this time. Based on 
the evidence from this research, it can 
be inferred that whereas architectural 
practices in the developed economies 
had embraced e-Business technologies 
and processes in the mid-1990s as indi-
cated by Tepavcevic et al. (2012), most 

of their counterparts in Nigeria started 
using these technologies about 25 years 
later. This may imply that many of the 
registered architectural practices in Ni-
geria sampled are late adopters e-Busi-
ness technologies, which suggests a slow 
rate of diffusion of e-Business technol-
ogies and indeed digital technology as 
well as Internet penetration in architec-
tural practice in Nigeria.  

Second, the study also found signifi-
cant positive relationships between the 
duration of use of e-Business technolo-
gies and the age, staff strength, number 
of offices and a negative relationship 
with location of the office(s) in Nige-
ria.  This means that the differences in 
the duration of use of e-Business tech-
nologies among architectural practices 
in Nigeria is a function of their age and 
staff strength as well as the location and 
number of offices operated. This specif-
ic finding appears to be consistent with 
those of a recent study by Aduwo, Ibem, 
Ayo-Vaughan, Afolabi, Uwakonye & 
Oluwunmi (2020) revealing that the 

Table 5. Underlying dimensions of CSFs for e-Business technologies adoption.
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adoption of e-Procurement by construc-
tion entities in Nigeria, which is one as-
pect of e-Business, varied according to 
their characteristics. Further analysis 
of the results revealed that the adop-
tion of e-Business by architectural firms 
seems to increase with their age, staff 
strength, and number of offices. This is 
understandable because the older firms 
with large staff strength and multiple 
offices are confronted with the greater 
challenge of management, integration 
and exchange of information than the 
younger firms with fewer staff and less 
number of offices. Similarly, the result 
showing that there was a strong rela-
tionship between the duration of use of 
e-Business technologies and location 
of the firms’ offices might be explained 
based on the observation that most of 
the firms have their offices in big cities 
in the southern part of Nigeria such as 
Lagos and Port Harcourt where there 
appears to be more demand for ar-
chitectural services and availability of 
ICT infrastructure. This might suggest 
that architectural firms in large cities 
are most likely to adopt e-Business 
technologies than those in smaller cit-
ies where the demand for architectural 
services are less and the supply of ICT 
infrastructure is marginal.  However, 
the result showing that there was no 
significant relationship between the 
duration of e-Business technologies 
use and the firms’ main area of profes-
sional service delivery experience was 
expected. This is because a majority of 
the firms have their professional prac-
tice experience in residential build-
ings, which of course is in line with the 
submissions by several authors (Arif 
& Karam, 2001; Authors et al., 2018; 
Ogunmakinde et al., 2014; McDonald 
& Madhavaram, 2007) indicating that 
across the world, the core profession-
al area of architectural practices is the 
provision of building design and con-
struction services to different catego-
ries of clients.   

Furthermore, in line with the ex-
isting studies (Afolabi, Ibem, Aduwo, 
Tunji-Olayeni, & Oluwunmi, 2019; 
Dubelaar et al., 2005; Kolakota & Rob-
inson, 1999), all the 21 factors investi-
gated emerged as CSFs for e-Business 
technologies adoption in professional 
practice in the firms sampled. How-

ever, in order of their contributions 
to facilitating a successful adoption of 
e-Business technologies and processes, 
the top three factors are access to reli-
able, affordable and fast Internet ser-
vices; availability of skilled manpower 
to handle e-Business technologies and 
processes; and having adequate knowl-
edge of the benefits of e-Business tech-
nologies. These results are well expect-
ed because evidence in the literature 
(IBM, 2001; Issa et al., 2003; Ruikar & 
Anumba, 2008) shows that the e-Busi-
ness model relies mainly on the use of 
the Internet or web-based technologies 
to support the execution of procure-
ment and transaction activities by firms 
or organisations. Therefore, the emer-
gence of access to reliable, affordable 
and fast Internet services as the most 
important CSF for e-Business technol-
ogies adoption in professional practice 
by architectural firms is considered to 
be order. In fact, this finding agrees with 
that of a recent study by Afolabi, Ibem, 
Aduwo, Tunji-Olayeni,  & Oluwunmi 
(2019) which also reported that access 
to reliable and fast Internet services at 
affordable cost was the most important 
CSFs for the adoption of e-Procurement 
in construction business in Nigeria. 

Similarly, the emergence of avail-
ability of skilled manpower to handle 
e-Business technologies and processes 
as the second most important CSFs for 
e-Business technologies adoption by ar-
chitecture firms is also in tandem with 
the finding by Afolabi, Ibem, Aduwo, 
Tunji-Olayeni,  & Oluwunmi (2019) 
as previously highlighted. Since the 
previous authors have shown that the 
adoption of e-Business technologies in-
volves a transition from the adoption of 
manual tools and processes to the use of 
digital media and e-Tools (Bowmaster 
et al., 2017; Costa & Tavares, 2014) and 
remodelling traditional work process 
(Cherian & Kumaran 2016), the need 
for skilled personnel to oversee the im-
plementation of e-Business technologies 
and processes for effectiveness and effi-
ciency in professionals service delivery 
by architectural firms may not be con-
sidered to be out of place. In fact, pre-
vious studies had reported that the lack 
of technical expertise was a key imped-
iment to the uptake use of e-Procure-
ment, which is incidentally an aspect 
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of e-Business by construction organi-
sations in Nigeria (Aduwo, Ibem,Tun-
ji-Olayeni, Uwakonye & Ayo-Vaughan, 
2016), the UK (Eadie et al., 2010), and 
Turkey (Isikdag, 2019). This suggests 
that the skill set needed to function 
effectively in e-Business environment 
is different from those required in the 
traditional and papered-based business 
settings; and hence architectural firms 
need to have adequate number, well-
trained and experienced ICT savvy staff 
to ensure that they can successfully car-
ry out their business operations using 
e-Business technologies and processes.   

Last, it was also found that four 
underlying dimensions of CSFs for 
e-Business technologies in architec-
tural practice were identified in this 
research. These dimensions are relat-
ed to technology, organisational and 
environmental factors. For example, 
the first dimension- availability of skill 
manpower, electricity, affordable and 
reliable e-Business infrastructure com-
prises human, technology and econom-
ic factors required for the adoption and 
use of the e-Business model, while the 
second deals with the operational en-
vironment that favours the adoption of 
e-Business technologies and processes 
by the firms. Furthermore, the third di-
mension deals with the characteristics 
of e-Business technologies and process-
es (i.e. technology), while the last di-
mension is e-Business readiness of top 
management of the firms. Although, 
the current study identified ‘existence 
of favourable operational environment 
for e-Business adoption’ as one of the 
dimensions, the other three dimen-
sions identified in this research seem to 
be in line with the strategic, structural, 
and management factors identified by 
Dubelaar et al. (2005) as well as the hu-
man, technology and management fac-
tors reported by Afolabi, Ibem, Aduwo, 
Tunji-Olayeni,  and Oluwunmi (2019). 
Notably, the identification of the char-
acteristics of e-Business technologies 
and processes as one of the dimensions 
of the CSFs in this study appears to be 
in line with the tenets of diffusion inno-
vation theory, which identified the char-
acteristics of innovation (technology) as 
one of the factors that determines the 
extent of its adoption by individuals and 
organisations (Rogers, 2003). These are 

also in line with the technology, organ-
isation and environment factors identi-
fied by Tornatzky and Fleischer (1990) 
as capable of determining the extent of 
the adoption of innovation by organiza-
tions or firms. In all, these findings are 
pointing to the fact that these four di-
mensions are the main factors and situ-
ations that can influence the uptake and 
sustain use of e-Business technologies 
and process among architectural firms 
in Nigeria.

 
6. Conclusions, study implications 
and recommendations

In this study, the critical success 
factors(CSFs) for e-Business technol-
ogies adoption in professional prac-
tice by architectural firms in Nigeria 
were investigated. From the findings, 
the following conclusions were made. 
First, it can be concluded that the cat-
egories of architectural firms that use 
e-Business technologies in Nigeria are 
those that are over 10 years old, have 
at most two offices in areas where there 
are huge markets and involved in resi-
dential developments. The implication 
of this findings is that for clients who 
desire to engage the services of e-Busi-
ness-compliant architectural firms, they 
should beam their searchlight on those 
that have existed for over a decade and 
have offices in large cities. The study 
also implies that architectural practices 
in Nigeria involved in residential devel-
opments have access ICT infrastructure 
and skilled manpower; hence they are 
able to adopt e-Business technologies 
and processes in their operations in line 
with the current trend in the global ar-
chitecture markets. 

Second, there are relationships be-
tween the duration of e-Business tech-
nologies use and architectural firms’ 
age, staff strength, number and location 
of offices. From these findings, it can be 
inferred that differences in the duration 
of e-Business technologies adoption in 
professional practice by architectural 
firms in Nigeria, can be explained based 
on variations in their age, staff strength, 
number and location of offices. This im-
plies that organizational characteristics 
can be used as parameters for identify-
ing architectural practices that are most 
likely to adopt e-Business technologies 
and processes, and may most likely em-
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brace emerging digital concepts and 
practices such as the Internet of Things 
(IoT) in Nigeria and other countries in 
sub-Saharan Africa and beyond.

Third, it can also be concluded that 
the top three CSFs for e-Business tech-
nologies adoption in professional prac-
tice by architectural firms in Nigeria 
that require priority attention by their 
principals are the availability and access 
to reliable, affordable and fast Internet 
services; availability of IT skilled man-
power; and having adequate knowledge 
of the benefits of e-Business. The im-
plication of this is that for architectur-
al firms in Nigeria, other countries in 
sub-Saharan Africa and beyond who are 
yet to embrace e-Business technologies 
and process in their operations, they 
must invest in the acquisition of Internet 
technology and information technology 
savvy human resource base to ensure 
that their adoption of e-Business mod-
el will be successful.  In addition, the 
principals and top management staff of 
architectural firms must have adequate 
understanding of the capabilities and 
full benefits of e-Business technologies 
and processes in professional practice. 
This is to ensure that firms acquire the 
right set of ICT infrastructure capability 
suitable for their e-Business operational 
requirements and derive optimal bene-
fits from their adoption in the delivery 
of quality services to their clients. This 
will no doubt require financial invest-
ments in knowledge acquisition by top 
management staff of the firms and their 
employees.

Further, the fourth conclusion is 
that the key dimensions of the CSFs 
for e-Business technologies adoption in 
architectural practice are availability of 
skill manpower, electricity, affordable 
and reliable e-Business infrastructure; 
existence of favourable operational en-
vironment for e-Business adoption; 
characteristics of e-Business technolo-
gies and processes; and e-Business read-
iness of top management and employ-
ees. This means that these are the four 
key aspects principals of firms or stake-
holders understand and interpret the 21 
CSFs for e-Business technologies and 
processes adoption in the architecture 
industry investigated in this research. 
The implication of this is that for archi-
tectural practices in Nigeria and pos-

sibly other countries in sub-Saharan 
Africa and beyond to successful adopt 
and use e-Business technologies and 
processes and other emerging digital 
technologies and practices, they must 
adequately evaluate and give priority 
attention to these four groups of factors 
and conditions before embracing the 
e-Business model in their operations.

Last, although this research has 
achieved its goal by identifying the spe-
cific factors and conditions that must be 
given priority attention for a successful 
adoption of e-Business technologies 
and processes by architectural firms 
in Nigeria, it is not without some lim-
itations. First, since the data used were 
derived mainly from the administration 
of structured questionnaire to partic-
ipants, the findings are limited to the 
biases of the respondents. In view of 
this, future study is suggested and such 
study should consider combining the 
administration of questionnaires and 
interviews in the data collection pro-
cess. Second, the research sampled only 
registered architectural firms in Nigeria; 
and thus the findings are limited to this 
category of firms and cannot be extend-
ed to unregistered architectural and 
other professional firms in the Nigerian 
construction industry. Based on this, it 
is recommended that other study should 
be conducted to explore the situation 
among other professional groups in 
the construction sector, including engi-
neers, quantity surveyors, facilities and 
project managers and builders among 
others. Last, the current study is on Ni-
geria, and thus its findings may have 
limited implication for other countries, 
except those in the developing countries 
in sub-Saharan Africa and other parts of 
the world that share similar experience 
with Nigeria when it comes to architec-
tural practice and ICT infrastructure 
development and adoption.
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Reading 19th century architectural 
and interior space reflections of 
modernization through the literary 
space: Émile Zola’s Nana

Abstract
The interdisciplinary study of architecture across many fields adds meaning to 

architecture. Literature, which is one of the areas that works together with archi-
tecture, conveys information to the reader on many topics, such as periods, daily 
life practices, social problems, and human-space relations. Analysis of a literary 
work combines literature and architecture while expanding the boundaries of ar-
chitecture, thereby contributing to both disciplines. This study reads the spatial 
components drawn from social problems through one literary text. Specifically, 
it reveals the social and spatial results of modernism experienced in 19th-cen-
tury Paris in Nana (1880), the ninth book of Emile Zola’s (1840-1902) 20-book 
Rougon-Macquart series. A qualitative methodology was used for the literature 
review and analysis of the novel. This case study revealed two main conflicts at the 
birth of modernism: the issue of class discrimination and the issue of gender. It is 
displayed that such an interdisciplinary spatial reading can directly relate literary 
texts and architecture.

Keywords
Émile Zola, Interdisciplinarity, Literary texts, Modernism, Socio-spatial reading.

Büşra AYDIN1, Bahar SEZEN2, Gizem GÜLER NAKIP3, Zeynep TUNA 
ULTAV4
1 busraydin148@gmail.com • Department of Interior Architecture, Graduate 
School, Yaşar University, İzmir, Turkey
2 bahar.19-96@hotmail.com • Department of Interior Architecture, Graduate 
School, Yaşar University, İzmir, Turkey
3 gizem_1896@hotmail.com • Department of Theory, Design and History of 
Architecture, Discipline of Architecture and Urban Planning, Silesian University 
of Technology, Gliwice, Poland
4 zeynep.tunaultav@yasar.edu.tr • Department of Interior Architecture and 
Environmental Design, Faculty of Architecture, Yaşar University, İzmir, Turkey

Received: May 2020 • Final Acceptance: February 2021

do
i: 

10
.5

50
5/

itu
jfa

.2
02

1.
36

53
9

ITU A|Z • Vol 18 No 3 • November 2021 • 691-702



ITU A|Z • Vol 18 No 3 • November 2021 • B. Aydın, B. Sezen, G. Güler Nakıp, Z. Tuna Ultav

692

1. Introduction
Architecture intertwines with a wide 

range of disciplines, such as sociology, 
philosophy, engineering, and literature, 
which expands the meanings created by 
architecture itself. As one of the realms 
that architecture benefits from, litera-
ture provides information about space 
through reading literary texts. These 
allow us to read about human-space 
relations, daily life, social themes, and 
social problems. According to Psar-
ra (2009, p. 67), “[w]hile architects 
are fascinated by narrative, writers are 
fascinated by architecture”. As suggest-
ed by Tümer (1981), reading a literary 
work from an architectural perspective 
that was not written with a full archi-
tectural awareness provides opportuni-
ties to derive impressions and informa-
tion about the architectural features of 
space. Havik suggests that “writers are 
uniquely qualified to read the spaces in 
which they move – places, buildings, 
landscapes – on several levels” (Havik, 
2006, p. 40). 

This study argues that reading lit-
erary texts is an effective method to 
understand the spatial components 
drawing on contemporary social is-
sues. The study also shows how social 
issues experienced in daily life are re-
flected in social themes in literature. 
More specifically, it uses Nana (1880) 
as a case study. This is the ninth book 
of Emile Zola’s (1840-1902) 20-book 
Rougon-Macquart series, in which 
“Zola exposes the sterility of bour-
geois life and lays bare the materialist 
foundations of bourgeois ideology, of 
which the Second Empire was for him 
the epitomized political expression”. 
He depicts the breakdown of a society 
doomed to dissolution because of its 
reckless individualism and its uncoor-
dinated use of human energy (Nelson, 
1986, p. 164). Referring to different is-
sues and social problems in this series, 
Zola anticipated what the future would 
be like by observing the socio-spatial 
problems of his period, particularly 
in Paris. Bridge & Watson (2002, p. 7) 
claim that “[c]ities are not simply ma-
terial or lived spaces – they are also 
spaces of the imagination and space of 
representation”. The rapid evolution of 
Paris in the 19th century “rendered city 
life difficult to decipher, decode, and 

represent” (Harvey, 2006, p. 25). Zola 
was one of those novelists who could 
successfully “decode the city and ren-
der it legible, thereby providing ways to 
grasp, represent, and shape seemingly 
inchoate and often disruptive processes 
of urban change” (Harvey, 2006, p. 25). 
Following Haussman’s interventions in 
the city, Paris became the focal point of 
its age. Knapp (1980, p. 46) notes Zola’s 
frequent use of the city and its changes: 
“Zola captured the transformation as it 
was taking place; he ritualized it in his 
novels, injected it with his own dyna-
mism, ‘temperament,’ likes and dislikes, 
and in doing imposed mythic and epic 
qualities onto the city of Paris”.

Among many important topics, Zola 
addressed critical contemporary prob-
lems, such as misery and unemploy-
ment, luxury, war, education, religion 
and art. The novel explains the social 
realities of Paris in the Second Empire 
Period along with 19th century modern-
ist innovations and developments. For 
example, Zola conveys the problem of 
prostitution and growing street life in 
France through the experience of the 
book’s main character, Nana, who is a 
prostitute. His purpose is to reflect life as 
realistically as possible (Onaran, 2019). 
Nana, who grows up in the Paris slums, 
has a short career as a talentless actress 
before she finds victory as a courtesan. 
Despite being coarse and ignorant, she 
has a devastating sexuality that magne-
tizes wealthy and powerful men. Nana, 
who mercilessly despises the feelings of 
her lovers, squanders their wealth, lead-
ing many to ruin. Through the main 
character, Zola considers the domi-
nant and destructive effects of social 
problems, even the collapse of society. 
According to Arıcan and Oda (2018), 
Nana is an environmental personality 
that reflects the appearance of society. 
Although she is the dominant charac-
ter and events revolve around her, there 
are many other characters that support 
Nana at different points of the narra-
tion. Count Muffat is a devout noble, 
whose passion for Nana drives him to 
ruin his family life, waste his wealth, 
and humiliate himself. His wife, Count-
ess Sabine, has a respectable reputation 
before her husband’s affair but her char-
acter changes due to corruption within 
the family. Fontan is the only man Nana 
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loves although he behaves cruelly and 
makes her life far worse than before. 
Satin is an old friend who Nana later 
becomes passionate about while Nana’s 
maid, Zoe, uses her to gain money from 
her lovers. Finally, Bordenave, the own-
er of the Variety Theater, gives Nana her 
first stage role.

This paper presents the 19th centu-
ry architectural and interior space re-
flections of modernization by making 
an architectural reading of a literary 
text. To provide background and sup-
port the novel’s content, the literature 
review considers modernization, class 
discrimination, and gender issues. Zola 
himself is also studied to provide a com-
prehensive perspective on his novelism. 
The novel “Nana” is analyzed within the 
framework of “modernism and class 
discrimination” and “modernism and 
the issue of gender”. While analyzing 
class discrimination, three main spatial 
environments brought about by mod-
ernism are examined: boulevards, the-
atres, and passages. This spatial analysis 
involves dealing with social issues from 
different perspectives, such as urban 
life and interior life. The study demon-
strates the corruption and moral dete-
rioration of the bourgeoisie and other 
classes in Paris’s consumer areas: streets, 
boulevards, cafes, and theaters. It also 
explains the destruction and changes in 
human relations affecting all segments 
of society, which reveal the effects of 
19th century modernism in terms of the 
relationship between people and space. 

2. Modernism and class 
discrimination

In the modern world, social classes 
also result from social isolation. This 
statement can also be reversed in that, 
according to Sayer (1991), the concept 
of class itself is a modern category. In 
the modern world, it describes a dif-
ferent body of social relations than 
its pre-capitalist counterparts (Say-
er, 1991) because this distinction is 
emphasized by the arrangement of 
the physical environment, which the 
modern world tries to dominate by 
emphasizing it. During the 19th centu-
ry, a dynamic ground was being built 
through modernism. Technological 
developments in every field provoked 
mass social movements resisting this 

modernization, increased waste, and 
a large global market (Berman, 1983). 
The primary distinctive feature of 19th 
century modernity was the highly de-
veloped dynamic new ground where 
modern experience emerged. Many 
authors and artists have explored top-
ics and issues within this new ground.

Emile Zola’s book, Nana, belongs to 
a period when Paris was being system-
atically demolished and rebuilt on the 
orders of Napoleon III and under the 
direction of Haussmann. Haussman 
designed a network of wide boulevards 
to replace the medieval city’s streets. 
Existing suburbs would be cleaned and 
a “breathing space” opened for the dark, 
suffocating masses. However, Hauss-
mann also opened up the entire city to 
all its inhabitants for the first time in its 
history. All this renewal provided the 
impetus for large-scale modernization, 
which brought together many people 
from different classes (Berman, 1983). 
Benjamin (1999, p. 11) notes that “the 
institutions of the bourgeoisie’s worldly 
and spiritual dominance were to find 
their apotheosis within the framework 
of boulevards”. He argues further that 
Haussman’s urban ideal was to provide 
a perspective-oriented view down a 
succession of long streets (Benjamin, 
2014). In line with this, he glorified the 
bourgeoisie within the framework pro-
vided by these institutions and streets, 
which were symbols of the world and 
spiritual sovereignty. As Paris’s urban-
ization progressed in parallel with the 
reading of the spatial reflections of the 
capitalist economic order, these chang-
es also affected people to create mod-
ern man (as cited in Özer, 2016). As 
also noted by Berman (1983), in this 
new life of Nana, Zola provides a clear 
impression of the poor suburbs re-
vealed by Haussman’s modernization:

“In the morning, when the man 
picked up overnight had been new-
ly dismissed, all the courtesans of the 
quarter were wont to come marketing 
here, their eyes heavy with sleep, their 
feet in old down-at-heel shoes and 
themselves full of the weariness and ill 
humor entailed by a night of boredom 
[...] The latter did not the least mind 
being seen thus outside working hours, 
and not one of them deigned to smile 
when the passers-by on the sidewalk 
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turned round to look at them. Indeed, 
they were all very full of business and 
wore a disdainful expression, as became 
good housewives for whom men had 
ceased to exist” (Nana, 1880, pp. 162-163).

By the end of modernization efforts, 
“Paris appears to be victorious; a city 
in ruins but hastily rebuilt, a world of 
chaos, the intertwining of deprivation 
and prosperity, history and modernity” 
(Knapp, 1980, pp. 53-64). Throughout 
this whole process, Zola’s problem was to 
reveal the sterility of bourgeois life, and 
the collapse of a society dissolved by its 
reckless individualism, and unorganized 
human energy (Nelson, 1986, pp.164). 

Class differences emerging with 
modernism were noticeable through-
out the city. The world of the upper class 
was intertwined with spaces thought 
to hide the corruption, although it ac-
tually forced them, unwillingly, to see 
themselves (Zola, 2019). Meanwhile, a 
new class with a significantly changed 
lifestyle emerged in 19th century France 
due to the industrial revolution. The 
new favorites of the bourgeoisie showed 
themselves in consumption, especial-
ly pleasure and entertainment. This 
included a new sector in which wom-
en slept with men for money to live a 
luxurious life of pleasure. During that 
period, Paris’s streets, especially in 
Montmarte, had become the center of 
prostitution in modern life. In 1867, 
Jules Valles’ La Rue magazine wrote: 
“Montmartre is the great factory of Pa-
risian corruption, halfway between the 
Ile-Saint-Ouen and the Breda Quarter” 
(Hewitt, 2017, p.22). Zola describes this 
in a similar manner:

“Beneath the trees in the darkening 
and fast-emptying boulevards fierce bar-
gainings took place. Respectable family 
parties – fathers, mothers and daugh-
ters – […] were used to such scenes [...] 
There up till two o’clock in the morning 
restaurants, bars and ham-and-beef 
shops were brightly lit up, while a noisy 
mob of women hung obstinately round 
the doors of the cafes. This suburb was 
the only corner of night Paris, which 
was still alight and still alive, the only 
market still open to nocturnal bargains 
between group and group and from one 
end of the street to the other, just as in 
the wide and open corridor of a disor-
derly house” (Zola, 1880, p. 175).

Rapidly developing street and bou-
levard traffic transformed the entire 
modern environment into a dynamic 
chaos. To negotiate this, the person of 
the modern street had to comply with 
its movements and learn to be one step 
ahead of catching the dynamic cha-
os (Berman, 1983). This chaos, which 
Berman also mentions, is very clearly 
observed in the urban spaces of Paris 
depicted by Zola: “From one end of 
the social ladder to the other every-
body was on the loose! Good gracious! 
Some nice things ought to be going 
on in Paris between nine o’clock in 
the evening and three in the morning! 
And with that she began making very 
merry and declaring that if one could 
only have looked into every room one 
would have seen some funny sights—
the little people going it head over ears 
and a good lot of swells, too, playing 
the swine rather harder than the rest” 
(Nana, 1880, p. 176). Commenting on 
the growth of Paris, Vienna, and Lon-
don in the nineteenth century, Donald 
Olsen emphasized the “speed of the 
bourgeoisie leaving Palais Royal and 
the transition from the passages to 
the new streets and boulevards of the 
Haussmann era”. Thus, great possibili-
ties were created for previously limited 
outdoor pleasures (Olsen as cited in 
Peterson, 2007, p. 33).

Zola’s Nana revealed the intermin-
gling between classes, class differenc-
es, and degeneration experienced in 
boulevards, streets, cafes, and theaters, 
which offered new opportunities for 
outdoor pleasures. In the 19th century, 
theaters were one of the main spaces 
where the corruption between mod-
ern people and the other classes was 
represented (Zola, 2019). Théâtre des 
Variétés, which plays an important role 
in Zola’s novel, opened in Paris on June 
24, 1807 (L’histoire, 2020). During this 
period of the industrial revolution, as 
Paris modernized, theaters were im-
portant providers of pleasure and enter-
tainment for the bourgeoisie. Located 
on Montmarte Boulevard, Théâtre des 
Variétés was one of the most popular in 
Paris (Güneş, 2018). From this, we can 
understand the social life of modern 
Parisians, as the theater was open from 
ten o’clock till midnight, when five to 
ten thousand carriages were waiting 
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while the boulevards were crowded 
with pedestrians (Güneş, 2018). In de-
scribing this crowd and the theater’s 
interior design, Zola noted that people 
from all classes came there. It is a space 
for social mixing: “All Paris was there, 
the Paris of literature, of finance and of 
pleasure. There were many journalists, 
several authors, a number of stock-ex-
change people and more courtesans 
than honest women. It was a singularly 
mixed world, composed, as it was, of 
all the talents and tarnished by all the 
vices, a world where the same fatigue 
and the same fever played over every 
face” (Zola, 1880, p. 10).

Having one of the 19th century’s 
aesthetically appealing interiors, the 
Théâtre des Variétés was decorated 
with green wallpaper and seats covered 
with pomegranate-colored velvet. As 
described in Nana, the boxes in front 
of the stage were positioned between 
high columns and adorned with long 
drooping fringes. The auditorium, il-
luminated in a soft green and painted 
in white and golden yellow, seems cov-
ered by the light of the great chandelier, 
“which was softened in the fine cloud 
of dust” (Zola, 1880, p. 19). Theaters 
also had a particular function during 
this period. In the novel, the theater 
owner, Bordevana, turns it into a place 
for women to exhibit their nudity – a 
brothel. Bordeneva’s insistent and an-
gry statements about the theater being 
a brothel therefore attract our atten-
tion. Some of the audience and the 
general public conceptualized this the-
ater, where Nana felt at home, as a glass 
cave and a brothel: 

“She drove her public wild by simply 
showing herself. You wouldn’t find an-
other body like hers! Such shoulders as 
she had, and such legs and such a fig-
ure! Strange that she should be dead! 
You know, above her tights she had 
nothing on but a golden girdle which 
hardly concealed her behind and in 
front. All round her the grotto, which 
was entirely of glass, shone like day 
[…] Paris would always picture her 
thus – would see her shining high up 
among crystal glass like the good God 
Himself ” (Zola, 1880, p. 301).

The Varietes Theater was locat-
ed within a network of boulevards 
and modern public passages, which 

can be regarded as the architectural 
breakthroughs of the 19th century. In 
this urban context, it displayed all the 
scenes of modern life: immoral-evasive 
relationships, bourgeois immorality, 
entertainment understandings, the ac-
tivities of prostitutes for fun, and mon-
ey: “Bordenave, in order to save His 
Highness going about by the Passage 
des Panoramas, had made them open 
the corridor which led from the por-
ter’s lodge to the entrance hall of the 
theater. Along this narrow alley little 
women were racing pell-mell, for they 
were delighted to escape from the men 
who were waiting for them in the other 
passage” (Zola, 1880, p. 107). 

The rearrangement of Paris’s streets 
due to Haussmann’s modernization 
brought together people from differ-
ent classes in modernized urban spaces 
(Berman, 1983). The effect can be read 
very clearly, especially in the passag-
es mentioned by Zola. Although these 
spaces served as urban spaces to bring 
together people from different lives, class 
differences continued to affect them:

“The Passage des Panoramas was a 
long, […] a kind of contracted by-lane 
which had been covered with a sloping 
glass roof (Nana, 2015 p, 108) […] He 
knew all the shops, [...] But he did not 
dare linger under the gaze of the pale 
shop women, who looked placidly at 
him as though they knew him by sight. 
For one instant he seemed to be study-
ing the line of little round windows 
above the shops, as though he had 
never noticed them before among the 
medley of signs” (Nana, 1880, p. 135).

The Passage des Panoramas symbol-
izes the demi monde and its confusion. 
In Zola’s novel, the passage takes on a 
sociological meaning (Stierle, 2009). 
Despite the crowds and chaos of the 
passage, Count Muffat is uncomfort-
able being there: “Though he did not 
like this passage end, where he was 
afraid of being recognized. [...] There 
was never anyone in this corner save 
well-dressed, patient gentlemen, who 
prowled about the wreckage peculiar 
to a stage door, where drunken scene-
shifters and ragged chorus girls con-
gregate” (Nana, 1880, p. 135-136).

The emergence of “class divisions 
in the modern city” creates “new di-
visions within the modern self ” (Ber-
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man, 1983, p. 153). Nana is significant-
ly connected with the architecture of 
the passage and the objects it contains. 
Although these urban spaces are the 
center of class differences for Muffat, 
they remind Nana of her past:

“She adored the Passage des Pan-
oramas. The tinsel of the ARTICLE 
DE PARIS, the false jewelry, the gilded 
zinc, the cardboard made to look like 
leather […] had been the passion of her 
early youth. It remained, and when she 
passed the shop-windows she could 
not tear herself away from them. It was 
the same with her today as when she 
was a ragged, slouching child who fell 
into reveries in front of the chocolate 
maker’s sweet-stuff shows or stood lis-
tening to a musical box in a neighbor-
ing shop” (Nana, 1880, p. 138).

The reflections of modern life pro-
vided by Haussmann can be seen very 
clearly in the urban spaces of Paris in 
Zola’s Nana. As modernization chang-
es the city and the citizens, the effects of 
class difference on the people is not lost 
although people from different classes 
come together in the urban spaces pro-
vided in the city.

3. Modernism and the issue of 
gender

Regarding the roles of women in 
modern society in the 19th century, 
according to the bourgeois ideology 
of the period, men and women were 
entirely different, with divergent life 
trajectories requiring functioning in 
diverse ways. Men had to conquer the 
world and protect their own; women 
had to create a home where men could 
find peace and tranquility (Heynen, 
2011). The setting of these duties arose 
from women’s constant social and eco-
nomic discrimination in the patriar-
chal society of the 1800s. The options 
of upper and middle-class women 
were limited to marriage or mother-
hood, which both led to domestic de-
pendency (Cruea, 2005). While men 
were judged by their actions, wom-
en throughout the 19th century were 
judged by their sense of their setting 
and place. Women who were pow-
erless in the public world wanted to 
be more effective in private spheres. 
Additionally, they wanted to feel be-
longing and a sense of “place” because 

they lacked a certain sense of identity 
(Russell, 1993). Thus, the concept of 
“domestic space” inevitably affected 
women’s social status and identity.

Male dominance in public spaces 
was also supported by their control 
of women’s experiences in the private 
sphere. Although women dominated 
cleaning, household order, and dec-
oration in the domestic space during 
the day, they had to hand over control 
to men when present (Russell, 1993). 
Consequently, men are often posi-
tioned in places where they attempt 
to conquer the unknown whereas 
women have the role of objectifying 
modernity’s “other” for tradition, con-
tinuousness, and home. This is largely 
the scenario of modernism. However, 
it becomes more complex if one tries 
to understand how women are associ-
ated with the experience of modernity 
in the 19th century. In “The Invisible 
Flâneuse”, for example, Janet Wolff 
discusses how women mostly remain 
invisible in the approved literature on 
modernity by Benjamin, Sennett, or 
Simmel, which invokes Baudelaire’s 
flâneur – the man in the crowd – as the 
most paradigmatic symbol of moder-
nity. According to Wolff, women in the 
19th century could not wander around 
the city inconspicuously, observing 
mobility, or appreciating incidental 
encounters. According to the customs 
of the time, respectable women – that 
is, middle-class or bourgeois women – 
were not allowed in the streets without 
a suitable companion while any wom-
an seen alone in public spaces risked 
being labeled a prostitute – a public 
woman (Heynen, 2005, p.10). Wom-
en’s desire to remain in private spac-
es (domestic spaces) protected them 
from the dangers of the public world 
of men. At that time, public spaces 
such as the “street” posed both physi-
cal and moral dangers (Russell, 1993). 
The most opprobrious examples of 
how sexuality penetrated space were 
women’s restricted access to specific 
supposedly inappropriate areas of the 
city and the discomfort of non-hetero-
sexuals in the public sphere (Baydar, 
2012). In short, women were seen as 
the “weaker sex” as both victims and 
the most disturbing examples of these 
situations (Zimring, 1993). 
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Countering these attitudes towards 
women in the 19th century, Zola ad-
dresses thheir predicament by reveal-
ing the overbearing conditions under 
which they live. With his concern for 
women and their communities, Zola 
shows that women’s lives are just as 
compelling and significant as men’s 
(Romanczuk, 2002). Zola asserts that 
all women, regardless of their inherit-
ed characteristics or social status, are 
victims of gender segregation in soci-
ety (Slott, 1985). Although men dom-
inated 19th-century society, this novel 
emphasizes women’s sovereignty over 
men. It is thus important that the main 
character is a woman to show that gen-
der roles have changed. In the novel, 
role changes are emphasized to exam-
ine gender roles. Throughout the story, 
contrary to traditional male domina-
tion, society is affected and corrupted 
by Nana’s influence over men. As a 
female character, Nana also affects the 
city of Paris: “With her, the rottenness 
that is allowed to ferment among the 
populace is carried upward and rots the 
aristocracy. She becomes a blind power 
of nature, a leaven of destruction, and 
unwittingly she corrupts and disorga-
nizes all Paris” (Zola, 1880, p. 142). 

Changes in the characters through 
Nana’s influence are reflected in the 
spaces. In particular, spaces that were 
almost completely closed to the out-
side world with defined borders are 
transformed, with the private-public 
distinction disappearing everywhere, 
including the family base. Thus, Zola 
represents the collapse and corruption 
of society through domestic spaces and 
urban life. Domestic spaces are cre-
ated as a barrier between the exterior 
and interior to separate oneself from 
the external environment and its neg-
ative influence. However, Nana’s house 
is both a living space and workplace, 
which contradicts the traditional un-
derstanding of home. The aparment’s 
interior architecture is perfectly suited 
to Nana’s profession: every room opens 
onto the hallway, which makes it easi-
er for Zoe the maid to prevent Nana’s 
customers from seeing each other as 
they come and go. Nana’s visitors treat 
her house as a public space, thereby de-
stroying domestic space borders: “Zoe 
had stowed them all over the place, and 

she called attention to the great capa-
bilities of the flat, every room in which 
opened on the corridor. That wasn’t 
the case at Mme Blanche’s, where peo-
ple had all to go through the drawing 
room” (Nana, 1880, p. 38). Nana’s in-
fluence on people is also clearly under-
stood by the influx of visitors. Look-
ing at this house, it is possible to see 
the reflection of the character’s inner 
world on the space. In the novel, the 
house consists of half-furnished rooms 
with empty spaces waiting to be filled, 
which symbolizes the gap that Nana is 
trying to fill in her life: “She occupied 
the second floor of a large new house 
in the Boulevard Haussmann [...] The 
rooms were too big for her and had 
never been completely furnished. The 
vulgar sumptuosity of gilded consoles 
and gilded chairs formed a crude con-
trast therein to the bric-a-brac of a sec-
ondhand furniture shop – to mahoga-
ny round tables, that is to say, and zinc 
candelabras” (Nana, 1880, p. 25).

In general, Nana herself is comfort-
able breaking with the idea of home. 
Instead, she forces her interior to com-
ply with her situation to create social 
status awareness. She reinforces this 
by holding a party to which everyone 
is invited Since there are too many 
guests, all areas of the house require 
adaptation. However, the mismatch 
between the intended activity and the 
space is evident: “She had decided to 
make the restaurant come to her. She 
wanted to celebrate her great success 
as an actress with a supper which 
should set people talking. As her din-
ing room was too small, the manager 
had arranged the table in the drawing 
room, a table with twenty-five cov-
ers, placed somewhat close together” 
(Nana, 1880, p. 60). Nana’s agreement 
with the restaurant for the invitation 
causes the outdoor space to move into 
the interior. However, the resulting at-
mosphere means the guests gradually 
forget they are in a home and act as 
if they are in a public area: “Since the 
beginning of supper, she had seemed 
no longer in her own house. All this 
company had overwhelmed and bewil-
dered her with their shouts to the wait-
ers, the loudness of their voices and the 
way in which they put themselves at 
their ease, just as though they were in a 
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restaurant […] Nana had disappeared, 
but nobody fretted about her absence” 
(Nana, 1880, pp. 74-75).

An opposite perception to this per-
meability occurs when Nana is invited 
to Count Muffat’s house. Here the interi-
or is strictly separated from the exterior. 
One feels very clearly at home, which re-
flects Muffat’s traditional family life. The 
house symbolizes the glory and power 
of the family as a whole: “It was a great 
square building, and the Muffats had 
lived in it for a hundred years or more. 
On the side of the street its frontage 
seemed to slumber, so lofty was it and 
dark, so sad and convent like, with its 
great outer shutters, which were nearly 
always closed” (Nana, 1880, p. 43).

Social status and power are reflect-
ed in both the interior and the guests. 
Both guests and family members are 
limited in when they can use the spac-
es. The domination of Count Muffat 
and his family heritage on the interior 
is vividly evident. Countess Sabine has 
not changed anything at home and 
preserved the legacy of the man:

“When she was only expecting in-
timate friends, the countess opened 
neither the little drawing room nor 
the dining room […] The drawing 
room was very large and very lofty; 
[…] at night, when the lamps and the 
chandelier were burning, it looked 
merely a serious old chamber with its 
massive mahogany First Empire fur-
niture, its hangings and chair cover-
ings of yellow velvet, stamped with a 
large design. Entering it, one was in an 
atmosphere of cold dignity, of ancient 
manners, of a vanished age, the air 
of which seemed devotional” (Nana, 
1880, p. 43).

Countess Sabine strikingly demon-
strates her presence in the interior 
through the one noticeable object 
that she has changed: “the big chair 
with the red silk upholsteries in which 
the countess sat had attracted his at-
tention. Its style struck him as crude, 
not to say fantastically suggestive, in 
that dim old drawing room. Certain-
ly, it was not the count who had in-
veigled thither that nest of voluptuous 
idleness. One might have described it 
as an experiment, marking the birth 
of an appetite and of an enjoyment” 
(Nana, 1880, p. 50). 

Another important interior space 
mentioned in the novel is the country 
house bought by one of her lovers. This 
house, which Nana had always dreamed 
of, away from the corruption in the city, 
exemplifies how spaces can affect their 
users: “Yesterday’s existence was far, far 
away, and she was full of sensations of 
which she had no previous experience 
[…] Great God, she could have cried, 
so good and charming did it all seem to 
her! Beyond a doubt she had been born 
to live honestly!” (Nana, 1880, p. 118). 
This house makes Nana fully feel that 
she has the right to a decent life and a 
family. The most important reason for 
this is that it gives a sense of belonging 
lacking in her house in Paris or in her 
previous life: “Never yet had she felt 
anything comparable to this. The coun-
try filled her with tender thoughts. As a 
little girl she had long wished to dwell 
in a meadow […] Now this estate, this 
stretch of land belonging to her, simply 
swelled her heart to bursting, so utterly 
had her old ambition been surpassed” 
(Nana, 1880, p. 122). 

The effect that Nana’s country house 
has on her as a result of her spatial ex-
perience continues after she returns 
to Paris. Choosing to settle in a small 
neighborhood like Fontan with the 
idea of having the family that she had 
not had before reflects how the idea of 
the home influences her: “We are in a 
little set of lodgings on the fourth floor 
in the Rue Veron at Montmartre […] 
And so, she preferred giving up every-
thing. Besides, the flat in the Boulevard 
Haussmann was plaguing her to death. 
It was so stupid with its great gilded 
rooms! In her access of tenderness for 
Fontan she began dreaming of a pretty 
little bright chamber” (Nana, 1880, p. 
156). Generally, although Nana is will-
ful and determined, she becomes pas-
sive because of Fontan’s vulgar attitude 
towards her. To avoid losing what she 
has, she cannot escape from this ongo-
ing cycle, gradually lost her self-esteem 
and returning to where she started. 
This situation gives information about 
some of Paris’s undesirable streets, but 
revealed through changes in the urban 
fabric (Berman, 1983):

“Then began a series of wild descents 
upon the Parisian pavement whose vo-
taries prowl in muddy bystreets under 
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the restless flicker of gas lamps. Nana 
went back to the public-house balls in 
the suburbs [...] She revisited the dark 
corners on the outer boulevards, where 
when she was fifteen years old men 
used to hug Satin, […] used to take 
Nana to Bullier’s and the public hous-
es in the Boulevard Saint-Michel […] 
Eventually they always returned to the 
principal boulevards; for it was there 
they ran the best chance of getting 
what they wanted. From the heights 
of Montmartre to the observatory pla-
teau they scoured the whole town […] 
There were long periods of waiting and 
endless periods of walking; there were 
jostlings and disputes and the name-
less, brutal caresses of the stray pass-
er-by who was taken by them to some 
miserable furnished room and came 
swearing down the greasy stairs after-
ward” (Nana, 1880, p. 174).

While sheltering in Satin’s home, 
Nana went to the café of Laure, where 
she is served a cheap dinner. This space 
provides information about the image 
of public places at that time. Although 
women were generally accompanied 
outside by men, men could be at risk if 
they were seen in public with a known 
courtesan (Liggins, 2006). These wom-
en transformed this cafe into a com-
fortable space for themselves through 
their shared experience:

“This was a table d’hote in the Rue 
des Martyrs […] The majority were 
nearing the age of forty [...] These still 
wore a modest expression despite their 
impudent gestures, for they were only 
beginners in their art, who had start-
ed life in the ballrooms of the slums 
and had been brought to Laure’s by 
some customer or other […] [an] ex-
tremely motley throng, where faded 
dresses and lamentable hats contrast-
ed strangely with handsome costumes, 
the wearers of which fraternized in vice 
with their shabbier neighbors” (Nana, 
1880, pp. 165-166).

Even though they are all women, 
there is still a sense of class differ-
ence and hierarchy among them: “It 
was composed of smart, fashionably 
dressed women who were wearing 
their diamonds […] to eat the three-
franc dinner while flashing their jew-
els of great price in the jealous and 
astonished eyes of poor, bedraggled 

prostitutes. The moment they entered, 
talking and laughing in their shrill, 
clear tones and seeming to bring sun-
shine with them from the outside 
world, Nana turned her head rapidly 
away” (Nana, 1880, p. 167).

After developments in Nana’s life 
prevent her from finding the family life 
she wants, she decides to follow soci-
ety’s prevailing corrupt order. With 
this sudden recognition of the power 
she has, she identifies herself with the 
space and wants to feel her power in it. 
She adopts a completely different atti-
tude and the effect is observed in her 
new place. She uses her sexuality as a 
weapon to get everything she wants. 
The power of her gender brings her a 
lot of wealth as men cannot even con-
trol their simple impulses:

“Nana’s house was situated at the 
luxurious quarter at Plaine Monceau. 
Count Muffat had bought the house 
ready furnished and full of hosts of 
beautiful objects—lovely Eastern 
hangings, old credences, huge chairs 
of the Louis XIII epoch […] But since 
the studio, which occupied the central 
portion of the house, could not be of 
any use to her, she had upset existing 
arrangements, establishing a small 
drawing-room on the first floor, next to 
her bedroom and dressing room, and 
leaving a conservatory, a large drawing 
room and a dining room to look after 
themselves underneath. She aston-
ished the architect with her ideas, for, 
as became a Parisian work girl […] she 
had suddenly developed a very pretty 
taste for every species of luxurious re-
finement” (Nana, 1880, p. 202).

The boudoir is an important symbol 
in the history of eroticism and modern 
architecture. As a clearly sexualized 
female space, it was a particularly fe-
male-inhabited and female-directed 
domestic space (Troutman, 2005, p. 
296). The boudoir demonstrates how 
the feminine principles of emotion 
and instinct that form its voluptuous 
decoration, intimate use, and inter-
nalized character are coded spatially 
and architecturally. It also emphasizes 
the changing roles of women and sug-
gests the impact of feminine values on 
space. In Zola’s novel, the boudoir is 
a spatial analogue of sexualized space 
and projected desire (Troutman, 2005). 
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In Zola’s book, every space that Nana 
has or influences has gradually moved 
away from its original function (the 
concept of home). As literally the only 
interior space where women have the 
right to impact, the boudoir expanded 
as the symbol of the sovereignty that 
Nana’s sexuality established over soci-
ety. It transcended her house to spread 
to, and took over all spaces. Thus, Zola 
opposes traditional gender ideas by de-
picting new gender roles and sexuality. 
Nana’s character reflects the patriarchal 
limitations of 19th century Paris. To 
overcome these limitations, Nana uses 
her sexual powers to control people 
and ruin society (Olson, 1994): 

“Meanwhile, Nana had cherished her 
latest caprice. Once more exercised by 
the notion that her room needed redo-
ing [...]. The room should be done in 
the velvet of the colour of tea roses, with 
silver buttons and golden cords, tassels 
and fringes, and the hangings should be 
caught up to the ceiling after the man-
ner of a tent. This arrangement ought to 
be both rich and tender [...]. Nana med-
itated a bed such as had never before 
existed; it was to be a throne, an altar, 
whither Paris was to come in order to 
adore her sovereign nudity [...]. On the 
headboard, a band of Loves should peep 
forth laughing from amid the flowers, 
as though they were watching the vo-
luptuous dalliance within the shadow 
of the bed curtains [...]. The bed would 
cost fifty thousand francs, and Muffat 
was to give it to her as a New Year’s pres-
ent” (Zola, 1880, p. 270).

Zola clearly depicts Nana’s influence 
over Count Muffat and the corruption 
she brings to the interior of Muffat’s 
house. The house, which previously re-
flected Muffat’s traditional family life, 
has become a symbol of the loss of Muf-
fat’s power and the breaking of ties with-
in the family: “‘And just to think that 
he was once master,’ continued Mme 
Chantereau,’ and that not a single rout 
seat would have come in without his 
permission! Ah well, she’s changed all 
that; it’s her house now. Do you remem-
ber when she did not want to do her 
drawing room up again. She’s done up 
the entire house’” (Nana, 1880, p. 259). 
Countess Sabine, whose presence was 
previously limited to a single piece of 
furniture, emphasized its presence that 

became prominent due to the change it 
made at home. This rupture in family 
ties also destroyed the domestic place in 
Muffat’s house. Having been separated 
from the public by certain lines and pre-
viously preserved its privacy, this place 
became completely public and exposed 
private life after its redesign:

“When the first guests arrived […], 
they were positively dazzled. One had 
only to recall to mind the drawing room 
of the past, through which flitted the icy, 
ghostly presence of the Countess Muf-
fat […] Then, too, the drawing room 
looked splendid; it was hung with Ge-
noa velvet, and a huge decorative design 
by Boucher covered the ceiling, a design 
for which the architect had paid a hun-
dred thousand francs at the sale of the 
Chateau de Dampierre […] It seemed as 
though Sabine’s long chair, that solitary 
red silk chair, whose soft contours were 
so marked in the old days, had grown 
and spread till it filled the whole great 
house with voluptuous idleness and a 
sense of tense enjoyment not less fierce” 
(Nana, 1880, pp. 258-259).

Nana’s effect on the family and its do-
mestic space is underlined by playing 
Blonde Venus in the house decorated 
by Countess Sabine: “The waltz [...] in 
the Blonde Venus [...] It was as though 
some fleshly wind had come up out of 
the common street and were sweeping 
the relics of a vanished epoch out of the 
proud old dwelling, bearing away the 
Muffats’ past, the age of honor and re-
ligious faith which had long slumbered 
beneath the lofty ceilings” (Nana, 1880, 
p. 259). Through these extreme trans-
formations of interior spaces, Zola re-
veals the corruption that begins in the 
family before spreading through society. 
These alterations of the domestic space 
indicate that the home cannot preserve 
the integrity of its physical limits. Thus, 
domestic space borders are destroyed. 

4. Conclusion
Lefebvre defined space as both a 

social product and a form of ideolo-
gy. According to him, space is a social 
competition area used by different peo-
ple in line with this ideology. Different 
social classes have tried to establish 
dominance in this area (Moore, 2014). 
Through the novel, Nana, Zola demon-
strates that the intermingling of classes 
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is more than an attempt to dominate 
one another; rather, it becomes degen-
erative through events taking place in 
the streets, theaters, and avenue cafes. 
Additionally, in place of male domi-
nance in 19th-century life, Zola tried 
to change these gender roles through 
Nana, the main character in his nov-
el. In both interior and public spaces, 
Nana shows the gender effects of her 
character on society. Zola deals with 
these two different issues –class dis-
crimination and gender– through the 
spatial reflections of modernism.

Nana’s movement between social 
environments and classes enabled Zola 
to analyze different class structures and 
address social themes (Olson, 1994). 
The present study provided a realistic 
determination of the conflicts at the 
birth and foundations of modernism 
through the case study of Nana. In his 
criticism of 19th-century modernism, 
Zola chooses spaces to shed light on 
the period and people’s lifestyles. He 
conveys the problem of social relations 
that prioritize imperialism while dom-
inated by industrial capitalism in 1870-
1900. While Zola chose the Second 
Imperial Period as his medium, the 
documents he created reflect a future 
period. Through analyzing the nov-
el Nana from a spatial viewpoint, this 
study explained the conditions, prob-
lems, class changes, social collapse, and 
corruption created in a modern state 
through the breakpoints of the period. 
These breakpoints, which represent 
modernism, are consumption and en-
tertainment areas like boulevards, ca-
fes, and theaters. Although the novel 
was criticized at the time as immoral by 
the press and conservative intellectuals 
(Onaran, 2019), it recorded the socially 
dramatic consequences of modernism 
and the modern state.

Historically, the meanings and func-
tions of cities have changed continu-
ously for various reasons. During the 
19th century, modernism caused radical 
changes. While the political, economic, 
and cultural structure influenced the 
transformation of cities, it also affect-
ed all segments of society. Experiences 
in these areas in Paris’s urban and do-
mestic contexts demonstrate the use of 
spaces and the relationships of the peo-
ple who experienced them. Thus, early 

modernism can be criticized at the in-
tersection of people and space through 
the interdisciplinary correspondence 
of literature and architecture. The anal-
ysis of spatial components can be car-
ried out through literary works that 
convey spatial comments to the reader. 
Therefore, literature and architecture 
influence and support each other, and 
become stronger and more meaning-
ful by feeding from each other. The 
collaboration between these two dis-
ciplines enabled this study to reveal 
social issues in different spatial con-
texts of 19th-century Paris through a 
socio-spatial reading.
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Outside the house but not in the 
city: Promenades in Istanbul 
as negotiated public spaces for 
women in 19th-century Ottoman 
novels

Abstract
Drawing on from feminist literary theory, this article analyses the first Otto-

man novels working within and consolidating the patriarchal discourse published 
in the rampant modernization period in the second half of 19th century, which 
is also named the Tanzimat (Reorganization) era of the Ottoman Empire. Having 
Istanbul as their settings, the discourse of the novels tackle with delineating the 
limits to the social and cultural transformations, which the novels’ writers per-
ceive to be the direct result of Western influence. The novels have a didactic style 
aimed for guiding their readers to shield certain values, which they think hold the 
core of Ottoman identity, from the changes. We argue that the discourse of the 
novels manifest ambivalence regarding the inevitable presence of women outside 
the house and negotiate with their readers on the place and practices of public-
ness. No matter how popular and crowded they had then become, the prome-
nades, were where the male writers aimed to confine women in their outings. At 
one level, their emphasis on the promenades is related with the conceptualization 
of nature as a safe space in the context of a modernizing city. And, on the other 
level, they want to keep Muslim women away from Pera, the Westernized and 
cosmopolitan district, in Istanbul.
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1. Introduction
Readers of the early Ottoman-

Turkish novels, which are usually 
referred to as Tanzimat novels, must 
have discerned the promenades (1): 
urban parks, public gardens, and 
meadows, as a repeating category 
of spaces used as an ‘acceptable’ 
setting where women and men could 
intermingle. From the mid- to late-
19th century, starting with the first 
Ottoman novel written in 1851, Vartan 
Paşa’s Akabi Hikyayesi (The Story 
of Akabi), to later novels of better 
renown, including Namık Kemal’s 
İntibah (Awakening) (1876), Recaizade 
Mahmut Ekrem’s Araba Sevdası 
(The Carriage Affair) (1896), and in 
numerous novels by Ahmet Mithat 
Efendi, male and female protagonists 
see, meet, interact with, open up to, or 
seduce each other in the promenades 
of Istanbul.

In Akabi Hikyayesi, although Agop 
notices Akabi looking out a window, 
their first encounter takes place in 
Alemdağ’s Taşdelen meadows where 
they promise to meet again. Their affair 
becomes an impossible love story akin 
to that of Shakespeare’s Romeo and 
Juliet. Because Akabi is an Orthodox 
and Agop is a Catholic Christian, their 
families do everything in their power 
to separate them. They communicate 
through letters and can only meet one 
more time at the Beykoz Meadow. In 
Ahmet Mithat Efendi’s novel, Vah! 
(Alas) (1882), Necati sees Ferdane at 
the Çamlıca promenade, outside the 
theatre where he saves her from being 
harassed by a group of men. After this 
incident, they are only able to meet in 
the city’s public gardens where they 
eventually confess their love for each 
other. In another novel by Ahmet 
Mithat Efendi, Çingene (The Gypsy) 
(1887), the male protagonist falls in 
love with a young gypsy woman whom 
he sees at the Kağıthane gardens. He 
goes there repeatedly until he finally 
decides to take her under his protec-
tion in order to raise her as a respect-
able woman for marriage. 

If these examples insinuate that 
urban parks and public gardens were 
neutral grounds for socialising but 
sometimes became sites of innocent 
love, be assured that they were also 

grounds for dangerous liaisons. Çam-
lıca is a common site of seduction. Ali 
Bey, the male protagonist of Namık 
Kemal’s novel İntibah, falls in a love 
trap during his first visit to Çamlıca. 
Mahpeyker, a notorious courtesan in 
Istanbul, sets in motion a course of 
events that eventually lead to his de-
mise.  In a narrative set twelve years 
later, Ulviye Hanım seduces Mergup, a 
well-known dandy among the elite in 
order to avenge her young neighbour, 
Dürdane. She is the title character of 
Ahmet Mithat’s novel Dürdane Hanım 
(Miss Dürdane) (1888) who suffers 
from Mergup’s misconduct and reluc-
tance to marry. For Ulviye the only 
way to teach her neighbor’s lover a les-
son is to make him fall in love with her.  
Hence, she goes to Çamlıca to initiate 
her calculated affair.

These public spaces were also stag-
es of display where class identities are 
expressed. In Araba Sevdası, Recaizade 
Mahmut Ekrem depicts parks as urban 
spaces that allowed for social mixing 
and ostentatious self-presentation 
among members of the middle class. 
The novel is a satire about individuals 
obsessed with class distinction and the 
struggle to keep their status or move 
upwards in society with fake or bor-
rowed assets. The dandy protagonist 
Bihruz Bey thinks he is infatuated with 
the love of his life only because her 
glamorous carriage mesmerizes him 
when the two encounter at Millet Park. 
All the way through until the very end, 
the park is the only space where these 
“lovers” can meet.

How, should we, then, interpret 
the frequent presence of urban parks, 
public gardens, and meadows, that 
enabled men and women, particu-
larly Muslim women, to meet, flirt, 
seduce, and show off in the Tanzimat 
novels, especially when it is impossi-
ble to come across one simple instance 
of co-presence in other public spaces 
of the city such as the doorstep, the 
street or inner city squares? It remains 
striking to note that the same does not 
hold for encounters between Muslim 
men and non-Muslim women. Fur-
thermore, within the seventeen novels 
dating from 1851 to 1898 that we have 
analysed for this article, the prome-
nades’ meaning shifts from being sites 
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of social degradation to sites of pure 
leisure and joyful encounters both 
manifest in the events and dialogues 
in the narratives.  Thus, why, among 
many other places in the city, the writ-
ers were concentrating on and yet so 
ambivalent about the promenades?

Drawing on gender theory and so-
ciological analyses of parks as emer-
gent public spaces of modernity, we 
explore answers to these questions in 
the context of the Ottoman Empire’s 
modernization and the reflection of 
this process on its capital city, Istan-
bul. In accordance with feminist lit-
erary criticism, from which we draw 
our analytical lens, we focus on liter-
ary works as discursive practice and 
analyse them as texts related to their 
socio-political and cultural climate.  
There is a long tradition of analysing 
novels, not only for understanding the 
experience of their milieu, but also as 
part of a discursive formation. Sandra 
Gilbert and Susan Gubar’s The Mad 
Woman in the Attic (1979) and Janet 
Wolff ’s Feminine Sentences (1990) are 
important models of seeing the world 
created in narrative fiction against the 
social mentality of its era. The meth-
odological perspective adopted in 
these interpretive works focused on 
the sub-text, i.e. not only on what the 
novels say, but on what the novel does 
not say, and how it does not say it, 
as literary critic Terry Eagleton stat-
ed (1991, p.178). Similarly, our close 
reading of where women are por-
trayed and are absent in the settings of 
the Tanzimat novels form the primary 
basis of the arguments laid out in this 
article. Furthermore, we analysed how 
the spaces, where women protagonists 
were present are coded in the narra-
tives in relation to: the presence of 
others, the events occurring in those 
spaces, and how all of these are evaluat-
ed within the novels (either in the form 
of a value-laden statement or, more 
subtly, through their consequences in 
the narratives). Additionally, the nov-
els are put in dialogue with other texts 
in a contemporary framework such as 
travellers’ accounts, journalists’ opin-
ion pieces, and legal documents. 

The novels mentioned above were 
written by male authors. Only four 
of the seventeen that are analysed 

for this article were written by Mus-
lim women: Muhadarat (Teachings) 
(1892) and Refet (1897) by Fatma Ali-
ye; Pakize (1895) by Behiye Ziya Kol-
lar; and Dilharap (Devastated) (1896) 
by Fatma Fahrünissa. Their novels 
show how the patriarchal mentality 
prevalent and dominant in the nov-
els of male authors can also be seen 
in those by female authors, even for 
those, who took part in the struggle 
for women’s subjectivity. Two of the 
other novels were written by Ahmet 
Mithat Efendi, which are: Felatun Bey 
ile Rakım Efendi (1875), and Henüz 
Onyedi Yaşında (Just Seventeen) 
(1881). The remaining novels are: 
Şemsettin Sami’s Taaaşuk-ı Talat ve 
Fitnat (The Love of Talat and Fitnat) 
(1872), Samipaşazade Sezai’s Sergüzeşt 
(The Adventure) (1889), Mehmet Ce-
lal’s Bir Kadının Hayatı (The Life of 
a Woman) (1890), Mizancı Mehmet 
Murat’s Turfanda mı yoksa Turfa mı? 
(Precocious or Weird?) (1891), and 
Nabizade Nazım’s Zehra (1896). We 
selected these novels due to their set-
ting in Istanbul and because they were 
contemporary novels written in the 
realistic genre. 

There are seminal studies on the 
Tanzimat novels’ discursive forma-
tion through allegory and layers of 
meaning such as Jale Parla’s Babalar ve 
Oğullar (Fathers and Sons) (1990) and 
Şeyda Başlı’s Osmanlı Romanının İm-
kanları Üzerine (On the Potentials of 
the Ottoman Novel) (2010), but these 
works do not focus on the relation-
ship between public space and gender. 
And although there are many studies 
in the context of Ottoman-Turkish 
novels that focus on the spatial set-
tings in literary narratives, they are 
mostly descriptive. Moreover, the lim-
ited number of studies that explore 
the relationship between the public 
realm and literature focus on public-
ity but do not concentrate on gender 
(Günaydın, 2007;  Akkach, 2010). 
Works, that problematize women’s 
presence in public spaces, on the oth-
er hand, focus on the social realm in 
much earlier periods and in different 
literary genres (Ölçer, 2003; Hama-
deh, 2008; and Ambros, 2016). Thus, 
we think that this article through its 
critical analysis at a discursive level 
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fills a gap by concentrating on the in-
tertwined relationship between public 
realm, spatial practice and gender in 
the Tanzimat novels. 

As Felski argues, among many po-
tential examinations, novels are good 
sources for understanding the inher-
ent mentality of an era, either through 
writers’ contribution or resistance to 
it (2008, p.77-104). Significantly, Tan-
zimat novels help us understand how 
writers, as the intellectuals of their so-
ciety, made sense of modernization as 
well as help us understand the inner 
conflicts, tensions, and anxieties inher-
ent to modernity that is usually absent 
in other straightforward texts, such 
as newspaper accounts, memoirs, etc. 
(Parla, 1990, p.9; Gürbilek, 2004, p.13). 
As we elaborate in the following sec-
tion, Tanzimat novels are critical sourc-
es because they were more influential 
than other later printed fictions; firstly, 
because they were new and the only en-
tertaining mass media that could also be 
individually consumed in a time when 
there was no television (Tanpınar 2012, 
p.451). And secondly, Tanzimat novels 
were intentionally forming a discourse. 
As literary historians have also stated, 
they were written with an agenda and 
they should be seen as expressive of 
their writers resistance to modernity in 
many aspects and their will to guide the 
public in what to resist and how (Parla, 
1990; Moran, 1983).

Furthermore, in the context of late 
19th-century Istanbul, we argue that 
rereading Tanzimat novels testifies to 
the problematic nature of women’s ap-
pearance in the public realm and how 
this was negotiated with readers. In her 
book Feminine Sentences, cultural the-
orist Janet Wolff (1990, p.4) argues that 
although women’s problems related to 
equality and freedom cannot be resolved 
at the level of representation, rereading 
novels and other texts with a feminist 
perspective in a particular historical 
context and with a socially analytical 
lens can expose the discourse through 
how women’s lives were framed. Thus, 
we contend that the discursive ambiva-
lence prevalent in the Tanzimat novels 
is the starting point for understanding 
the collisions, conflicts, and negotia-
tions related to the perpetuating spatial 
segregation of women.

2. The socio-political climate of the 
tanzimat era and the first Ottoman 
novels as discursive instruments

Tanzimat novels have their cate-
gorical name not only because they 
were written after the announcement 
of the Tanzimat Fermanı (Reforma-
tion Edict) in 1839, but also from their 
writers’ common anxiety related to the 
circumstances and consequences of 
the reforms declared in the edict. The 
large scope of the reforms was due to 
the shrinkage of the Empire both in 
terms of territory and economy as 
well as the economic advantages given 
to European states as the result of the 
treasury debts that were owed to them. 
The fundamental aim of the reforms 
was to regain the empire’s political and 
economic power by integrating its trade 
activities with the international capital-
ist economy and recentralizing the state 
apparatus via the creation of new in-
stitutions (Quataert, 1994, p.761-765). 
The reform program set the ground for 
a secular and democratic country. It ex-
tended more rights to non-Muslims liv-
ing within the Empire and issued a ‘call 
for equality for women’ (Quataert 1994, 
765). The accompanying trade agree-
ments signed with European Govern-
ments induced many European com-
panies to open branches in Istanbul 
and subsequently witnessed the influx 
of European officials and workers into 
the city. Such transformations were fol-
lowed by the introduction of new insti-
tutions and spaces for the expansion of 
finance, education, military, and public 
health policies as well as new venues 
that changed the socio-cultural sphere 
(Çelik, 1986; Gül, 2009). Furthermore, 
developments in technology were al-
ready altering the urban landscapes, 
particularly in the case of access via 
bridges and new modes of public trans-
portation. The ferry line and the train 
put an end to arduous journeys by row-
boats or pack animals and provided ef-
fortless trips to the city. The city centre 
became easily accessible to all, particu-
larly to women even from urban niches 
that lined the distant shores of the city.

During this period, Istanbul devel-
oped a second city centre. Almost all of 
the new buildings for new institutions 
with new typologies were located in the 
district of Pera (2). The prioritization of 
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Pera was an administrative choice and 
a response to accommodate the Euro-
pean capital in the city. Embassy com-
plexes, new secular schools, as well as 
hotels, shops selling imported goods, 
European-style cafes and restaurants, 
theaters, bookshops, entertainment 
halls, and brothels all opened up one af-
ter another, making the district a Euro-
pean capital of its own — a city within 
the city (Akın, 1998). Consequently, the 
social and cultural life of Pera was in 
strong contrast with the rest of Istanbul.  
There were also important differences 
with respect to urban modernization 
projects.  For instance, the first mu-
nicipality for a district in Istanbul was 
planned for Pera in order to administer 
the infrastructure implementations in 
the district. The urban renovation proj-
ects in the other parts of the city, how-
ever, were “patchy” applications leaving 
some parts of the built landscape ne-
glected, thus creating another contrast 
with the newly built Pera (Çelik, 1986, 
p.xvi and p.79). These distinctions be-
tween Pera and the rest of Istanbul also 
attracted the authors of the Tanzimat 
novels. The setting created opportuni-
ties for writers to take a position vis-à-
vis westernization and they presented 
Pera against the values they were rest-
less to conserve. Nevertheless, Pera rep-
resented an attractive poison. Although 
many writers spent their social and lei-
sure time in the district, the way they 
represented Pera in the novels was a 
place of danger, such that the moment 
a Muslim male protagonist stepped into 
Pera, he found himself in the chain of 
events that ruin his life. The black-and-
white comparison between Pera and Is-
tanbul was one of the didactic contrasts 
in their narratives. 

Another big change after Tanzimat 
reforms was the beginning of local 
and private press activity. 130 Ot-
toman-Turkish newspapers started 
publication between 1860 and 1878, 
whereas there were only two news-
papers before (Koloğlu, 2013). Con-
firming political scientist Benedict 
Anderson’s (1983) argument on how 
crucial print-capitalism proved in the 
spread of ideologies, Ottomans were 
fast becoming citizens and finding 
outlets to their competing worldviews 
in print culture (Uslu, 2014, p.237).  

The novel was an important outlet 
and helped reconstruct this world in 
two ways. Firstly, novels were all se-
rialized in newspapers first and then 
printed as books (Moran, 1983, p.17). 
As newspapers were critical in the 
establishment of the novel as a genre 
(Serdar and Tutumlu, 2019), the nov-
els also helped increase the popular-
ity of newspapers. Second, writers of 
the reformation era were not only en-
gaged in literature, most were either 
political actors, or significant intellec-
tuals who wrote for or ran newspapers 
and journals, which is an indication of 
that their influence criss-crossing the 
realms of everyday life and literature. 
The placement of the fictional nar-
rative alongside news from the city, 
state-cases, or revelations of burglar-
ies or murders further strengthened 
the didactic element of these 19th cen-
tury novels (Lund, 1993). If we refer-
ence Marshall McLuhan’s well-known 
adage, “the medium is the message” 
(1964), the publication of these novels 
in newspapers reinforced both the re-
alism of their narratives and the pub-
lic sphere they aimed at shaping. 

For Tanzimat writers, novels were 
pedagogical devices that aimed to 
limit the influence of modernization 
on their readers. As such novels were 
used as discursive instruments to ne-
gotiate the consolidation of certain 
boundaries (Tanpınar, 2010 /1956; 
Moran, 1983; Parla, 1990; 2000, p.73- 
1112; Esen, 2006). In order to achieve 
these pedagogical ends, the writers 
applied the literary strategy of creat-
ing sharp contrasts like the one they 
constructed between Istanbul and 
Pera. They set dualities between ‘Ot-
tomans’ and  ‘Europeans’, ‘inside’ and 
‘outside’ the house, as well as, ‘pru-
dent’ and ‘reckless’ men, or ‘frivolous’ 
and ‘chaste’ women. These dualities 
were quick resolutions to the problem 
of confronting the urban spaces of 
modernity, a new social and physical 
environment, and new line of conduct 
that, as Marshall Berman states (1988, 
15), promised “adventure, power, joy, 
growth, transformation of (them)
selves and the world –and at the same 
time, (…) (was) threatening to destroy 
everything (they) have, everything 
(they) know, everything (they) are.”
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The normative and didactic style 
of the novels aimed to guide readers 
with certain social, political and moral 
codes and to help them demarcate the 
limits of socio-cultural transformation. 
If westernization, (which stood in for 
the new life-style shaped by consum-
erism, cosmopolitanism, new institu-
tions and the socio-economic modes 
that disseminated from Pera) was one 
paramount issue, the other was wom-
en’s place in the public realm. The writ-
ers however were more ambivalent 
about the latter. For instance, although 
the fathers in the novels become more 
tolerant towards the education of girls, 
they still clung to the ideal of the myth-
ical wife and mother in the domestic 
realm. Almost all female characters 
are expected to read and write, but not 
continue beyond primary school. Am-
bivalence was also due to new social 
conditions that clashed with the ideals 
that the writers wanted to conserve.  
An important social dilemma that 
recurs in the novels is the need to be 
able to choose one’s spouse. But under 
what conditions could young men and 
women be permitted to see and meet 
with each other? What would happen 
if women were allowed to leave the 
confines of the house? Promenades, 
as already popular urban places, were 
perhaps the best candidate to bring 
young men and women together, but 
they were too popular and had already 
become a marriage market. Writers os-
cillated between two limits in their dis-
course. They discerned chaste, happily 
domesticated women from frivolous, 
undomesticated women who were 
either silly or harmful in their plots. 
And, on the other end, they suggest-
ed that chastity could be conserved if 
women could go to the promenades 
only on weekdays, when it was less 
crowded, so that they would prove that 
they were not interested in seeing and 
being seen but only enjoying the fresh 
air and socializing with their kin. Of 
course, strolling at Pera was never an 
option for these outings. 

As previously mentioned, female 
novelists also remained loyal to these 
conventions. Although the first fe-
male Ottoman novelists Zafer Hanım, 
Fatma Aliye Hanım, Behice Ziya, and 
Fatma Fahrünnisa, who were more 

powerful than many others in the so-
ciety (Günaydın, 2017, p.30), and were 
making women’s intellectual contribu-
tion to society apparent, continued to 
work within the prevalent patriarchal 
discourse. They, too, problematized 
women’s place ‘outside the house,’ but 
female writers’ “good” female protag-
onists, like those of their male coun-
terparts, are almost always indoors: 
inside their rooms, inside a house, in-
side a confined private garden, or in-
side a school. Their position is similar 
to female painters’ in the 19th century. 
Griselda Pollock (1988, p.70-127) ar-
gued that female painters avoided co-
existing with their subjects in realms 
that were considered to be male spaces 
and their themes almost always relat-
ed to interior spaces. Likewise, female 
writers of the Tanzimat era never wrote 
about experiences related to being 
among strangers in the streets, in ca-
fes, or even in public transportation, 
although their female protagonists had 
to leave the house from time to time. 
By contrast, male writers’ protagonists 
exposed readers sometimes for several 
pages to their experiences and impres-
sions of the public world.

We do not want to imply that female 
writers never included promenades 
in their literary topography, but their 
perception of sociability in that space 
was in tune with their male coun-
terparts’ ambivalence. They portray 
their “good” female characters visiting 
promenades for the sole purpose of 
taking in fresh air and contemplating. 
Fatma Aliye’s female character Refet, 
for instance, visits the Fenerbahçe Park 
only once with her friends; and instead 
of strolling, they sit at the edge of the 
park turning their backs to the crowd 
so they can contemplate the horizon. 
Behice Ziya’s protagonist Pakize, who 
is only interested in reading books, 
goes to Millet Park but only once at the 
insistence of her neighbour; while at 
the park she refuses to take part in the 
scene and thinks that every man in the 
promenade is a womanizer. That said, 
this one outing allows her for the first 
time to encounter a man she admires 
and falls in love with. The plot line ex-
poses a conundrum since if she had not 
agreed to go to Millet Park, she would 
not have a love story to tell.
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We argue that the male and female 
writers of the Tanzimat novels knew 
that women would inevitably leave the 
house, and attempted to prescribe the 
scope of potential activities outside. By 
avoiding the heart of the modern city 
(Pera) and suggesting that women who 
socialized outside the house had to take 
measures to safeguard their honour and 
status in society, they together repro-
duced the patriarchal mentality. Toward 
this end, they gave their female protago-
nists only conditional permission to en-
counter life outside the domestic realm 
and that only through the promenades.

3. Promenades as spaces of leisure, 
sociability and spectacle

It was not the case that Ottoman 
crowds entertained themselves else-
where and then later, in the second half 
of 19th century, found shelter from the 
strains of urban life and industrial pol-
lution, noise, and crowdedness in the 
promenades that appear in Tanzimat 
novels. For the Ottoman populace, 
spending time in the promenades, es-
pecially on grounds with running wa-
ters or close to the sea had always been 
a common leisure practice (Boyar and 
Fleet, 2010). Not only in Istanbul, but in 
many Ottoman towns there were such 
open spaces: private or communal gar-
dens for growing vegetables and fruit 
for kitchen use (bostans), meadows for 
picnics in between neighbourhoods or 
outside the city walls, as well as ceme-
teries whose trees provided shelter. As 
the witnesses of the last quarter of the 
19th century informs, small or large, 
these pieces of nature in vicinities of 
neighbourhoods offered an opportuni-
ty for women to spend time outside the 
house without having to go to city cen-
tres, to male-coded spaces, which also 
played a significant role in their popu-
larity (Abdülaziz Bey, 2002, p.287-299; 
Balıkhane Nazırı, 2011, p.89-145). On 
the experiential level, the atmosphere 
of the promenades created by the land, 
water, and soundscapes, as well as be-
ing the place of social gatherings in 
nature and sometimes for watching 
the full moon at summer nights made 
them unique places offering pleasure, 
relaxation and recreation, suspending 
all daily obligations while creating mo-
ments of equality for all. 

Maurice Cerasi (1985) explains the 
richness of promenades as lived-spac-
es – they were not merely grounds 
for strolling but spaces where a whole 
family or group of friends could sit for 
hours and sometimes days. Different 
groups of people could find a place on 
the grounds for making music, singing, 
dancing, and smoking together while 
having a picnic. There could be tempo-
rary structures or vendors serving food 
and coffee or sherbet.

Architectural historian Shirine 
Hamadeh (2008) elaborates on how 
promenades from the 18th century on-
wards became the centre of daily social 
and recreational activities. Hamadeh 
(129) argues that the juxtaposing of 
spatial and social experience offered by 
this unique type of space also played a 
role in the formation of a middle-class 
identity. As they became public venues, 
promenading became less related with 
recreation in nature, but rather became 
more related to sociability, visibility 
and networking. These spaces were the 
primary venues for consolidating one’s 
place in society and demarcating class 
boundaries during a period of greater 
social fluidity. Cultural historian David 
Scobey (1992, 211) states that the same 
was in practice for mid nineteenth-cen-
tury New York city where promenad-
ing in Central Park was “a peculiar mix 
of spectacle and restraint, creating a 
stage on which wealth, refinement and 
character could be merged (…) (and 
that) seeing and being seen affirmed 
members of the society dynamism, 
prosperity and civility.”

In Istanbul (Figure 1), Kağıthane 
and Göksu were two of the oldest and 
most popu¬lar promenades, and they 
appear quite often in Tanzimat novels 
and the travelogues of foreign travellers. 
Kağıthane was located at the very end of 
the Golden Horn (Haliç), while Göksu 
was on the Asian part of what was then 
the northern edge of the city. Apart 
from spending time on lush meadows, 
another layer of pleasure was added to 
the experience with the arrival of boat 
journeys to Kağıthane and Göksu. 
Kağıthane was where; the court in 18th 
century went out of the Topkapı Palace 
for enjoying different seasons and cel-
ebrating certain events. It became both 
popular and was criticized due to the 
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design of a new palace and a series of 
gardens, partly likened to the palatial 
gardens in Paris. With its opening to the 
general public, the garden and the boat 
trips on the Kağıthane river became one 
of the most preferred activities for lei-
sure and recreation, as well as sociabili-
ty and displays of social status. (Eyice, 
1997, p.82-86) In both Kağıthane and 
Göksu, people could also continue 
on the river by boat and reach inland 
meadows or stroll and ride in carriag-
es along the rivers as they could also 
lounge wherever they pleased. Ahmet 
Mithat Efendi’s novels, Felatun Bey ile 
Rakım Efendi and Çingene have nota-
ble pieces delineating the Kağıthane 
promenade and depicting different at-
mospheres depending on the seasons, 
times of day, and crowds present.

A series of leisure gardens located be-
side vineyards that were dotted by the 
mansions of the elite in between pine 
groves in Bağlarbaşı and Kısıklı neig-
borhoods in the Üsküdar district on the 
Anatolian side of Istanbul was another 
frequent backdrop to the critical events 
in the novels. Üsküdar district includes 
two of the highest hills in the city: Major 
Çamlıca and Minor Çamlıca both cov-
ered in pine groves. The Major Çamlıca 
was particularly picturesque as it offered 
the widest panorama of Istanbul starting 
with the Marmara Sea overlooking the 
Prince Islands, sweeping Topkapı Pal-
ace as a gateway to the walled city and 
Haliç, and ending with Bebek Bay on 
the northern half of the Bosphorus. The 
view from and the exceptional green at-
mosphere of Çamlıca appear not only in 
the Tanzimat novels, but also features in 
poems and songs from different periods 
(Koçu, 1965). In the long prolegomena 
to his novel İntibah, Namık Kemal de-
scribes the natural ambiance of Çamlıca 
and expresses his admiration for nature, 
explaining partially why these spaces 
have been so popular.

The Ottoman Empire also took part 
in the late-19th century global urban 
parks movement, establishing six mu-
nicipal parks in Istanbul. These parks 
were smaller in area compared to the al-
ready existing promenades but featured 
other amenities such as permanent 
structures for sitting and stages for con-
certs and plays, as well as small pools 
and paved strolling surfaces. One of the 

first parks in Istanbul was Millet Park, 
which opened in 1867 and was situat-
ed near to the Çamlıca meadows. The 
role that Millet Park plays in Recaizade 
Mahmud Ekrem’s novel Araba Sevdası 
is more than a setting, to the extent 
that, literary scholar Jale Parla (1990, 
131) argues that it was a metaphor for 
the Ottoman Empire. Like Namık Ke-
mal, Ekrem also starts his novel with a 
prolegomena that depicts the enclosing 
wall and the fences of the park, differ-
ent kinds of trees, flowerbeds, small 
buildings, the bower, and the kiosk lo-
cated on the small island in the artifi-
cial lake. He highlights the perfection 
of the park’s design and that the design 
offered a variety of spaces for different 
events. But unlike Kemal’s emphasis on 
the awakening of nature in every spring, 
Ekrem stresses how the park has lost its 
charm over the years, insinuating that 
such formal scenery may become pop-
ular easily but consumed quickly. 

4. Promenades as sites of negotiation 
for women’s outings 

Several historians agree that al-
though women were present and 
visible in the streets and the mar-
ketplaces, the only acceptable public 
space for leisure or entertainment 
were the promenades (Faroqhi, 2010, 
p.122; Boyar and Fleet, 2010, p.230-
244). Nevertheless, co-presence with 
unfamiliar men was not acceptable 
and there was always a demarcated 
and obligatory female-only space re-
served for women even in the prom-
enades (Boyar and Fleet, 208). The 
adventures of the male protagonists 
in Ahmet Mithat Efendi’s two novels, 
Vah! and Müşahedat, for instance, 
begin with their furtive glimpses 
through the partitions separating the 
female-only areas in the ferry and 
the trams. Hagop Mintzuri’s mem-
oirs (2002, p.83) dating to the last 
days of the 19th century testify that 
even opening the curtains separating 
male and female compartments was 
prohibited. However, breaching these 
boundaries was easier in the loose 
spaces of the promenades where men 
and women could contravene restric-
tions by exchanging glances, sending 
letters, or even passing comments 
and chatting for a short period.  
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As women began to visit promenades 
more often, official regulations were 
established for controlling encounters 
in public spaces. An early document 
in 1821 banned women from going to 
certain promenades, not even allowing 
them to stop by the gardens and wait 
in their carriages (BOA, HH, 1236) 
(3). Fourteen years later in 1835 – four 
years before the declaration of the Tan-
zimat Edict – the ban established for 
women’s promenading was lifted, but 
new rules appeared including precau-
tions for verbal harassment toward 
women among debates on women’s at-
tire either for being too revealing or re-
sembling courtly fashions (BOA, HH, 
1250). A decree published two years 
later focused on the time when wom-
en should come back from the prom-
enades (BOA, HH, 1252). Although 
the mingling of men and women was 
not addressed as an issue in these doc-
uments, a decree published in 1849 
prohibited women’s presence in certain 
promenades and further reported that 
although women and men were seg-
regated, men were seen taking advan-
tage of garden topography and vistas to 
peep on women. The same document 
stated where women and men were 
seen together and declared separate 
days for men and women’s promenad-

ing. The decree ends with a detailed de-
scription for the location of the curtain 
separating women and men’s sections 
(BOA, SDK, 1266). These legal docu-
ments indicate the struggle authorities 
faced in attempting to prevent the pub-
lic enjoying the freedom that accom-
panied the modernization of the city, 
especially new public transportations 
and consumption trends. Several pol-
icies existed: some places were off-lim-
its to women altogether, others were 
open to them on certain days, and still 
others allowed women in the garden 
as long as they remained hidden in a 
separate section. The main concern 
of these rules was the monitoring of 
women’s public presence, which was 
blamed for causing men to lose their 
rational faculties in the face of physical 
attraction and, thus, was regarded as 
morally corrupting for society in gen-
eral. Official disapprobation evident in 
the legal documents, ambivalence to-
ward women’s freedom of movement, 
and the constant negotiations of wom-
en’s public presence echo the discourse 
found in Tanzimat novels. 

The inconsistent laxity in policies 
regulating the promenades discussed 
above was not extended to other parts 
of the city. During the early years of the 
Sultan Abdülaziz era (1861-1876), a se-

Figure 1. Certain promenades in Istanbul corresponding to the Tanzimat novels.
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ries of bills from 1862 banned women 
from going or sitting inside shops while 
shopping as well as from being on the 
street at night regardless of their reli-
gion or ethnicity; the law also banned 
women from going to promenades 
that were frequented by men (Alkan, 
1990, p.85-95). Nonetheless, there was a 
“compromise” on the statement regard-
ing the promenades, as it was uncertain 
which ones were popular among men 
and when. Such vagueness can be as-
sociated with the Tanzimat writers’ am-
bivalence on the matter and insinuated 
“tolerance” for women’s presence in the 
promenades as long as they did not visit 
popular gardens. 

Several anecdotes written in travel-
ogues and memoirs testify to how reg-
ulations were implemented. Traveler 
Edmondo de Amicis, who visited Is-
tanbul in 1872, wrote that he was puz-
zled by the apparent rules on women’s 
freedom of movement. Amicis (2013, 
202) observed that women were inde-
pendent in their choice to go anywhere 
they liked, even alone, as long as they 
did not mingle with men. Almost twen-
ty years later Alexander van Milligen 
(2003, p.182), who lived and worked 
in Istanbul from 1861 until his death in 
1915, criticized the surveillance appa-
ratus that controlled women in Göksu 
and Kağıthane and condemned police 
officers for following women as if they 
were children who needed to be chap-
eroned. He pointed out that a police-
man could order a woman to close her 
carriage window if he thought she was 
attracting admiring looks or that the 
police could abruptly stop a group of 
women from sailing on the Bospho-
rus in the evening and force them to 
return to their houses (183). Van Mil-
ligen lamented that such restrictions 
made educated Turkish women’s lives 
difficult and shameful (183). The au-
thor Dorina Neave (1933, p.145), who 
lived in Istanbul between 1881 and 
1907 where her father worked for the 
Supreme Consular Court, described 
the striking contrast between Muslim 
and non-Muslim women’s freedom in 
their outdoor lives and speculated on 
how Muslim women perceived these 
differences. 

While women’s appearance in public 
was an important part of moderniza-

tion for the supporters of reformation, 
conservative commentators consid-
ered it a sign of degeneration (Göle, 
1997). Basiretçi Ali Efendi and Ebüzi-
yya Tevfik Bey, two journalists of the 
era, wrote extensively on how women 
and men should behave in public. In 
his weekly column, Basiretçi Ali Efendi 
(2001, p.142) condemned any kind of 
observable communication between 
women and men in the promenades 
and in Pera. He further complained 
about how women spent extended 
periods in certain spots, about their 
inviting gestures, and about their in-
appropriate dress (143).  Interestingly, 
Basiretçi argued that Muslim wom-
en were not on the same level of de-
cency as European women, and they 
were abusing the opportunity that had 
been granted to them. Ebuzziya Tevfik 
Bey, on the other hand, complained 
about the Europeanization of Mus-
lim women’s attire and body language 
(Balıkhane Nazırı, 2001, p.109) and 
bemoaned the disappearance of decent 
Ottoman culture. Nevertheless, even 
conservative social critics struggled 
to make sense of the changing norms 
on co-existence, shared public space, 
and women’s increasing education. For 
example, Basiretçi could be ambiva-
lent in his discussion of Muslim and 
non-Muslim women’s equality. While 
in one article he celebrated the ban 
on Muslim women walking the main 
streets of Pera (2001, p.128), in another 
he complained about the restrictions 
towards Muslim women in Taksim 
Park and expressed regret regarding 
the inequality in spatial practices for 
Muslim and non-Muslim women (48-
49). 

The contested arguments that we 
disclose here demonstrates that if 
Muslim women in Istanbul had to be 
tolerated in public spaces, then natu-
ral spaces were less threatening than 
urban spaces, particularly Pera. Pera 
not only hosted nightlife, prostitution, 
gambling, as well as questionable sites 
of socialization, and hotels, but also 
strangers. The dominant presence of 
the other in Pera prohibited it as a re-
spectable place for the Muslim middle 
class. Although literary scholar Gülçin 
Ambros (2016) points out that prome-
nades had niches enclosed with trees, 
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where it was rather easy to hide from 
the surveillance of onlookers, offi-
cials still policed promenades, which 
were easier to survey than the crowd-
ed streets of Pera. Compared to Pera’s 
obvious moral degeneration, natu-
ral spaces were rendered asexual and 
childish, similar to how writers –as the 
voice of the patriarchy- portrayed the 
ideal Muslim woman.

5. Discussion: Nature and women in 
the modern city 

We argue that promenades were “ac-
ceptable” venues for Muslim women’s 
sociability in the discourse of the Tan-
zimat novels, not only due their exis-
tent popularity, but because they were 
understood as a neutral space between 
the possibly dangerous public realm 
and the limited options of the domes-
tic realm. Whether a designed park, 
a loosely arranged leisure garden or a 
meadow in between districts, nature in 
the city belongs to an interesting spa-
tial category of modern urbanization. 
In discussing the life and perception 
of parks in the 19th century Paris, art 
historian Nicholas Green (1990, p.128) 
avers that “(u)nlike many ideological 
domains where we can point to mate-
rially-located institutions as the sites 
from which power is exercised, nature, 
it seems, hangs in a vacuum.” In this 
sense, we can refer to Michel Foucault’s 
(1986) concept of heterotopia, which 
posits that what is unacceptable or il-
licit in the city becomes somewhat ac-
ceptable in the “space that remains” or 
in the “vacuum” suspending social re-
strictions. Architecture theorist Galen 
Cranz (1982, p.242) supports this inter-
pretation and writes that “while parks 
are mechanisms of social control, they 
manage to express a life force indepen-
dent of social order. Plants subliminally 
represent the uncontrollable nature of 
the life force; (…) house plants, urban 
greenery, and park planting alike re-
mind people whether consciously or 
not, that they too have an irrepressible 
life force within them. Parks will always 
be associated with the related ideas of 
spontaneity and freedom.” 

The place of promenades in the con-
structed division between private and 
public space in bourgeois ideology is 
parallel to the ideological distinction 

between nature and culture. Environ-
mental studies scholar Margaret Fitz-
simmons (1989) has argued that nature 
provides one pole of all the great enlight-
enment antinomies: nature versus soci-
ety, and nature versus culture. As culture 
is all that is “man-made,” then the sum-
mit of this cultural development, the 
city, is definitely “man’s” territory. 

Fleeting and anonymous social in-
teractions made possible by urban 
anonymity became sources of anxiety 
and fear for the patriarchal mentality, 
to the extent that, many 19th-century 
commentators and observers advocat-
ed women’s restriction to the domestic 
sphere as part of a natural sexual or-
der. (MacDowell, 1999, p.154). Draw-
ing from Simone de Beauvoir (1973), 
Fox Keller (1985), and Hélène Cixous 
and Catheriné Clement (1986), fem-
inist theoretician Gillian Rose (1993, 
p.17-40) argues that women’s immedi-
ate association with the house and the 
case for her to be protected or saved 
from the “outside world” is grounded 
in dichotomist thinking that reduces 
woman to her biological features. She 
states that such a “particular reading of 
(women’s) bodies meant that women 
were represented as natural creatures, 
beyond culture and society, compelled 
to remain in the private domestic 
sphere by their natural maternal in-
stinct” (1993, p.74).

The patriarchal reflex to modernity 
was not simply a cultural issue. Wom-
an’s presence in the public realm and 
her insurgence to become a subject 
were more related to moral norms of 
the bourgeoisie rather than the reli-
gious codes practiced in the Ottoman 
Empire. For instance, stated in his 
speech “Of Queens’ Gardens” (1865), 
public speaker and art critic John 
Ruskin stated that home was “the place 
of peace” for a woman, in which “she 
is protected from all danger and temp-
tation (1913, p.137).” Ruskin’s public 
lecture has been problematized exten-
sively and accepted as the paragon of 
conservative statements that consoli-
date the divide between the public and 
private realms and their identification 
with the masculine and the feminine 
(Millet, 1971, p.93; Wolff, 1990, p.77; 
Rose, 1993, p.45). What is remarkable 
for our purposes is Ruskin’s use of nature 
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as a metaphor in the title of his speech. 
In his critical essay on Ruskin’s speech, 
literary historian Walter Houghton also 
stresses his use of the garden as a met-
aphorical sphere for the woman, where 
certain virtues are protected from the 
crushing forces of modern life (Hough-
ton 1963, 343 as cited in Roman 1992, 
1). Similarly, the identity that was be-
stowed upon Muslim women and the 
meaning of promenades coincided in 
the Tanzimat novels, because both were 
regarded as “innocent” and “unspoiled.” 
That only in the public spaces of “na-
ture” were women allowed to appear. 

6. Conclusion
Early Ottoman/Tanzimat novels of-

fer us a critical perspective for reflect-
ing on how dominant patriarchal men-
tality was sustained and reproduced 
through the discourse embedded in 
their narratives.  What has been a par-
ticular interest in their discourse for 
this article has been the construction 
of public spaces in relation to gender. 
We discern that in these public spaces, 
the writers offer promenades as sites 
of negotiation for the infiltration of 
modern sociability outside the house, 
significantly against women’s potential 
anonymity in the cosmopolitan city. 
Tanzimat novels were not simply rep-
resenting city life but delivered almost 
like urban guides for the rising middle 
class to help them navigate the chang-
ing conditions that arrived with the 
emergence of a more inclusive public 
realm. From the mid-19 century on-
ward, Ottoman women took advan-
tage of urban anonymity, mobility via 
modernized public transportation, and 
new and advanced educational insti-
tutions. They were not only becoming 
more visible in the public spaces of the 
city, they were also becoming active 
subjects, participating in society and 
thereby contributing to the making of 
a truer public realm. Where and how 
women are portrayed in the settings of 
the early Ottoman novels testify to how 
Tanzimat writers as public intellectuals 
were reacting to women’s claim to the 
urban public realm. 

Counted among old as well as 
emerging public spaces, promenades 
became sites of negotiation in estab-
lishing social distinction and demar-

cating the spatial limits of women’s 
publicness. Even if most commen-
tators and writers remained unsure 
about the suitability of women’s en-
try into public spaces, promenades 
as “natural” spaces were seen to be 
more innocent and neutral like a 
protected space in the threatening 
public life of the modernizing city.  
Not only it was more appropriate 
than urban, male-coded territories, 
it was also easier to survey and reg-
ulate compared to crowded spaces of 
Pera. Thus, as a guide to new urban 
forms of sociability, Tanzimat novels 
presented promenades as acceptable 
spaces of sociability -spaces that ex-
isted beyond the domestic realm but 
not quite in the city. 

Endnotes
1 Mesire was an all-encompassing 

Ottoman-Turkish term that is syn-
onymous with promenade. Derived 
from the Arabic verb syr, it means 
both to promenade (verb) and the 
grounds for strolling (noun). The ac-
tivities were never, however, restricted 
to strolling in natural spaces. We elab-
orate on the particularities of prome-
nades and their differences from the 
parks in the fourth section.

2 The name Pera literally means the 
other side. From the vantage point of 
the walled city of Istanbul, Ottomans 
saw the area housing the Galata tower 
and the Genoese walls as the other. 

3 All documents cited from the Ot-
toman State Archives are translated by 
Dr. Ömer Karakaş.
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Housing arrangement 
transformation and the cultural 
revolution

Abstract
This study links between the transformations of houses and the revolution of 

culture in the Gaza context. It investigates the changes in houses in Gaza starting, 
from traditional houses until now, in terms of the inner arrangement and open-
ness of spaces and tries to link these changes with changes in culture. It aims to 
clarify the change in the inner housing design mainly and the reasons behind this. 

To achieve the aim, descriptive analysis for houses from different periods was 
used. A questionnaire to new graduates of the architectural department at the 
Islamic University of Gaza was used to find out their preferences in housing ar-
rangement. Interviews with academic staff members and architects working in 
engineering offices as designers were essential to investigate their opinion about 
how and why these changes happened as experts in the field. The results show 
gradual transformation in house arrangement in general and a recent trend to-
wards openness. There was a tendency towards openness among the new gradu-
ates from the architecture department. The academics and the architects working 
in engineering offices confirmed this tendency among their students or clients. 
But there is a desire by the majority to isolate the guest’s space by moveable barri-
ers. The reasons behind this tendency diverse. The open-plan concept is consid-
ered sustainable by many with some hesitation from others.
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1. Introduction
Residential buildings are considered 

the most important among all architec-
tural building types as they constitute 
the largest proportion of the total build-
ings, as well as the shelter that contains 
family members and brings them to-
gether for long times. Gaza City in Pal-
estine is one of the most densely pop-
ulated places in the world with about 
678,669 people in 2019 and an area of 
74 km2 (Palestinian Central Bureau of 
Statistics, 2019). The population density 
is about 9,171 people /km2.

Undoubtedly, residential buildings, 
like other buildings, evolve and change 
over time to keep pace with develop-
ments in other fields such as the de-
velopment of building materials and 
construction, technology, architectural 
education, and the customs and tra-
ditions’ changing that are part of the 
culture of societies. Estaji (2017) de-
noted that changing housing design 
followed social and cultural conditions 
changing, the economic situations and 
technical innovations which also affect 
lifestyles. As the cultural factor is a pow-
erful engine in influencing the orienta-
tion of architectural design, this study is 
concerned with studying the stages of 
transformation of the residential hous-
es in Gaza City in Palestine and linking 
this with the cultural change of society. 
The importance of the study stems from 
being a feedback for designers on the 
job market and academics of the de-
partment of architecture. It will explain 
the recent trends of the society regard-
ing the arrangement of the residential 
houses and its sustainability expectation 
in the future by linking it with theories 
of cultural development. 

The study used the term open-plan 
to refer to combining the kitchen, 
living room, guest room and dining 
room into a single great room with-
out barriers or walls. Alfirević and Si-
monović-Alfirević (2016) investigated 
the development of the open-plan con-
cept from the flexibility of integrating 
certain rooms into a combined space, 
which is more stressed in smaller 
apartments, to open-plan concept in 
other apartments and houses to have 
internal openness among spaces with-
out any fixed or sliding partitions. They 
stated that open-plan with an open 

kitchen was widely used in the 1960. 
Estaji (2017) recommended for further 
studies in assessing the flexibility in 
houses using quantitative research.

2. Culture definition and change
It worth to define the culture at the 

beginning. The Cambridge English on-
line Dictionary (n. d.) defines culture 
as the way of life, especially the gener-
al customs and beliefs, of a particular 
group of people at a particular time. 
While Merriam-Webster’s online dictio-
nary (n. d.) defines it as “the customary 
beliefs, social forms, and material traits 
of a racial, religious, or social group”. 
Varnum and Grossmann (2017) define 
culture “as a set of ideas, beliefs, norms, 
and behaviors shared by or common to a 
group inhabiting a geographic location.” 
Culture is “a set of beliefs, knowledge, 
education, customs, and values that so-
ciety has developed them based on their 
own beliefs” (as cited in Ettehad, Karimi 
Azeri, & Kari, 2015). The whole previ-
ous definitions share the same items, 
however, some definitions add the time 
and a group of people as variables which 
have their importance for the definition. 

Some researchers connected between 
culture and architecture. Ettehad et al. 
(2015) considered architecture as an 
image for the culture of a country com-
bined with the social life of the society 
human life, and it has a deep impact on 
it. Estaji (2017) stated that the house 
should be a flexible system that can 
adapt to residents’ needs and their phys-
ical and cultural environment changes. 
He added that the problem is the inabil-
ity to guess and control these changes. 
However, the psychological anthropol-
ogist Wallace, known for his analysis of 
social changes caused by technological 
change, defined five stages of the revital-
ization process; steady-state where there 
is stress but most people tolerate it; peri-
od of individual stress when people can-
not adapt to increasing stress well and 
there is a need for changing the culture 
to be satisfactory for them; period of 
cultural distortion when flexible people 
tried to make changes in the culture to 
be satisfied; period of revitalization in 
which the functions of maze-way refor-
mulation and cultural transformation 
happened; and finally; new steady state 
when the new culture system proved its 
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viability (Wallace, 1956). In the case of 
architectural change in the Gaza case, 
the stress is the new orientation in the 
house as a result of being affected by 
other’s architecture. The changes rep-
resent to some extent the acceptance of 
the new type of design. However, can 
we say that there is a cultural distortion 
that causes architectural distortion or 
could we expect to reach a steady state 
in architectural style when the new cul-
ture system proved its viability? Maybe 
in the future, the answer would be clear 
practically. Currently, we have many 
styles attributed to the difference in the 
influence of householders with new 
ideas. Some householders accept or like 
changes and other think much before 
accepting or refusing changes.  

The change in culture was investigat-
ed for a long time by many socialists. Ibn 
Khaldun stated, in his introduction, that 
the conditions of the world and nations 
and their customs do not last as it is, but 
they vary on days and times. He added 
that the weak are often fond of follow-
ing the powerful and dominant as they 
believe in dominant’s perfection (Ibn 
Khaldun, 1976). This may be an expla-
nation of the effect of Western architec-
ture on Arab world architecture which 
minimizes the individuality, regional, 
and identity. The advancement of in-
ternet technology helps in transferring 
data fast. Nasrah (2008) assured that the 
change in Western architecture came in 
successive steps until it reached its cur-
rent state. However, in the Arab archi-
tecture, the change sometimes came in 
by copying the final result reached by 
the West; so, it lost its identity.

3. Culture and architecture
Ettehad et al. (2015) considered 

architecture as a true measure of the 
culture of a society and the culture of 
the society in role is responsible for the 
space arrangement of a building. In 
the Gaza context, we can register the 
change of local architecture from the 
courtyard house with an orientation 
towards inside, and all rooms open 
towards it to a house with outside gar-
den and orientation towards it. This 
was associated with the appearance of 
regulations that demand setbacks. Ac-
cordingly, the courtyard changed into 
a roofed living space. Then, sleeping 

spaces were isolated from the living 
room with a special lobby. And this 
was acceptable from residents. 

A later aspect of change in the house 
is, related to privacy inside the house, 
using an open-plan that combines the 
living room, kitchen, dining area, and 
guest room into a single great room. 
There are different perspectives regard-
ing privacy; some support privacy and 
others do not care about it. 

Liu (2013) concluded that under-
standing the relationship between 
what he called architectural culture 
and architectural design is vital and 
can improve the spiritual side of ar-
chitecture design. There are societies’ 
features that encourage or discourage 
cultural change.Varnum and Gross-
mann (2017) indicated that some of 
these features such as the degree to 
which society adheres to social norms, 
the amount of ethnic homogeneity in 
society, and the amount of community 
contact and openness to other cultures. 
Despite the blockade imposed on Gaza 
for years, openness through social 
media and the Internet, in general, is 
available, as in many countries. Like-
wise, there was openness to other cul-
tures with the return of the displaced 
Palestinians to their homeland follow-
ing the Oslo Accords in 1994.

Eldemery (2009) stated that global-
ization means to some architects a way 
to unify the world through the media 
and customer cultures, and the result 
is a similar architecture everywhere 
losing the place identity. He added that 
the current building in Arab cities re-
flect a conflict between heritage values 
and imported ideas, and has begun to 
lose its locality. This is due to the fact 
that they give the building a distinctive 
shape, a manifestation of progress, and 
a direction towards the future. Nasrah 
(2008) indicated that there is a need 
to balance between what is local and 
what is coming from Western architec-
ture, and she assured the importance 
of openness towards others away from 
the unconscious copying but with con-
scious selection according to residents’ 
needs, taking into account the local 
constants and achieving the desired 
benefit. She pointed out for the futility 
of imitating the literal heritage because 
of the change in the needs following the 
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change in the time, and the futility of lit-
eral copying of the Western architecture 
because of different needs following the 
change in place and culture.

4. Technology and culture
Varnum and Grossmann (2017) 

demonstrated that as norms change, 
new technologies influence people’s life 
inside and outside their houses. The 
influence of globalization on society is 
one of the factors that affect architec-
tural transformation. Ayna (2011) de-
fined three aspects of this influence on 
society life styles and practices which 
are culture, economic and technolo-
gy. The global culture is transferred 
through Medias such as the TV, cinema 
and the internet. 

The lifestyle of most families has 
been affected by technology and its 
instruments. Before the appearance of 
the TV device the family spends a lot 
of time talking together on different 
issues, parents have an effect on their 
children and solve their problems. The 
TV device take part of this relation-
ship between family members to gather 
them around it to watch different pro-
grams. Anyway, they still sit together 
in the living room and may have some 
comments on the program they watch. 
The living room still has its importance 
in the house. After the appearance of 
other technological devices such as lap-
tops and cell phones, the importance of 
living rooms decreases and the impor-
tance of bedrooms increases. The new 
social media attract many family mem-
bers to use them. They can choose to 
talk or write; they can choose the per-
son to contact. Even laptops give them 
more choices than TV. Actually, this 
sure affects the need for spaces. Accord-
ingly, do we expect less importance and 
area for the living room in the future or 
to delete or merge guest room with liv-
ing room as communication between 
people become through the media? 

5. Methodology 
The study uses different approaches. 

To clarify the transformation in the in-
ner housing design, the study analyzes 
the transformation in houses’ arrange-
ment using architectural plans from 
different periods. The author make con-
tacts with some of the engineering offic-

es in Gaza to compare plans of houses, 
from different years, from their archive. 
The plans in the figures of the analysis 
section are part from these plans. To 
find out the new generation perspective, 
which represent the future orientation, 
there was a questionnaire for around 
120 new graduates from the depart-
ment of architectural engineering at the 
Islamic University in Gaza. The Islamic 
University in Gaza is the oldest universi-
ty in Gaza that has graduated architects 
since 1997. An electronic questionnaire 
was allowed to about 120 students. The 
collected number was 86 as it was vol-
untary. Interviews with seven architects 
who are working in the design field, 
at the local market, is another tool to 
get an idea about the transformation 
in their designs for houses. Academic 
staff perspective was essential to get an 
understanding of the students’ projects 
transformation since the start of the 
department and its reasons from their 
experience. Ten from the academic staff 
were chosen for these interviews. The 
study addresses two main issues regard-
ing housing arrangement. The first is re-
lated to the openness of houses’ spaces 
and the other is the reasons behind this.

 
6. Analysis and results

This section includes three parts. The 
first explains housing transformation in 
Gaza- Palestine. The second analyses 
the questionnaire, and the third analy-
ses the interviews with some of academ-
ic staff and with some of architects who 
work as designers at local engineering 
offices.

6.1. Housing transformation in 
Gaza-Palestine

There is a need to clarify that the 
population of Gaza city increased 
from 466,311 in year 2008 to 585,299 
in year 2015, with a population growth 
rate of 3.3% per a year, while the avail-
able land is limited (Gaza Munici-
pality, 2019). This affects the trans-
formation from sprawl to vertical. 
In addition, the culture of extended 
family at the same house changed and 
most of new married spouses prefer to 
live in a new unit far from the parents’ 
unit. We cannot neglect the effect of 
globalization and that the architects 
and residents are aware of all types 
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of houses available around the world. 
The economic situation of households 
affect their amount of expenditure on 
their houses. 

Housing attributes have changed 
over the years following the changes in 
society’s lifestyle and the appearance 
of new construction materials and 
development in building techniques. 
The traditional house in Gaza has an 
open courtyard surrounded by rooms 
which have their natural ventilation 
and light from it as the houses were 
attached to each other from sides. 
Residents tried to get the privacy from 
people in the street using the indirect 
entrance and by opening all spaces 
towards the inner courtyard (Figure 
1). Source: (Center for Architectural 
Heritage (IWAN), 2016, May 19)

After the First World War in (1917), 
the courtyard converted to a covered 
living room with a concrete slab. The 

living room was a major space from 
which all bedrooms open and they get 
natural ventilation and light from the 
setbacks. At this time the municipality 
regulations require setbacks (Figure 2).

Residents tried to get the privacy by 
using an external door for visitors from 
a balcony to get into the guest room 
(Figure 2). The position of the living 
room in the middle of the house, like 
a lobby, with many doors open to other 
rooms make furnishing it difficult.

After 1981 the architectural depart-
ments at local universities started and 
the number of architects increased lo-
cally. Few years later, the plans of hous-
es began to change gradually towards 
separating the bedrooms to a private 
zone with doors open towards a small 
lobby not towards the living room 
which became a distinct space. 

After 1994, the multi-storey resi-
dential buildings became common-
place after the arrival of the Palestin-
ian National Authority in 1994 to cope 
with the increasing need of housing 
due to the normal increase in popula-
tion and the return of the Palestinian 
people to their homeland. Jabareen 
and Carmon (2010) believed that this 
multi-storey housing from three to 
four apartments per floor was against 
the prevailing traditional cultural de-
tached houses (Figure 3).

This type of building spread fast and 
it became familiar for the new genera-
tion. Residents tried to get the priva-
cy using entrance hall to separate the 
visitors’ space while having a defined 
space for living (see apartment 1 in 
Figure 3). However, some apartments 
do not have this entrance hall and the 

Figure 1. A traditional house plan (Source: Architectural Centre for Heritage -IWAN, 2016). 

Figure 2. An example of a house before 1980.
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family members and the guest enter 
the living and dining space (see apart-
ment 2 in Figure 3). Sliding dividers 
is used between the guest and living 
rooms is a flexible solution that allow 
privacy and partially open-plan char-
acteristics when needed (Figure 3).

A few years later, other new changes 
occurred such as open kitchen merg-
ing guest space with living space (Fig-
ure 4). Many of the new generation of 
architectural students prefer this open-
plan concept as noted by the author 
during her academic work. This type 
of arrangement was not accepted be-
fore for many reasons. The open kitch-
en can distribute the cooking smell to 
the living and other spaces. The living 
room is used for relative visitors and 

the kitchen is a private space. Using a 
heating device in winter will cost more 
in case of the open kitchen. Open-plan 
cause noise to travel more.

Another change related to the eco-
nomic aspect and affects the area of 
the apartment which is minimized and 
avoid using balconies (Figure 5). This 
may relate to benefit from the balcony 
space for another space; life quality of 
residents have less time to sit in balco-
nies; in addition, there is no good view 
in front of houses as a result of low set-
backs between buildings.

In Figure 6, the designer used the 
open-plan concept to get one wide 
space for a living area, dining area, 
and kitchen. This open space is isolat-
ed from the bed rooms’ area. 

Figure 3. Example1 of apartments of a multi-storey building.

Figure 4. Example2 of apartments of a multi-storey building.
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Regarding the interior spaces, there 
is an interest in making gypsum or 
wood decorations. These decorations 
are used to give some definitions for 
different spaces that are used as one 
wide space.

No doubt that the social relations 
among neighbors decreased relating 
to the appearance of many social me-
dia. This minimizes the importance of 
guest rooms. Housing tenure is a high-
ly significant factor for accepting the 
small apartment area.

To summarize, the changes that 
happened include: change in the ori-
entation of the house’s spaces from 
inside to outside, change in the regula-
tions regarding the setbacks, change in 
the house type from sprawl to vertical, 
change in the extent of using open-
plan concept inside the house, change 
in the used material.

6.2. Questionnaire analysis
The questionnaire consists of two 

parts (see the Appendix). The first part 
investigates the respondents’ prefer-
ence of open plan in a direct question 
and most of the respondents (60.5%) 
support using open-plan in designing 
houses. There was another question 
investigating their preferences in de-
tail using the five-point Likert scale in 
which the choices range from strongly 
agree to strongly disagree to get a ho-
listic view of respondents’ opinions. 
The results in Table 1 show scores out 
of five for the preferences as follows. 
Having temporary separation solutions 
such as wooden partitions, horizontal 
or vertical folding separators between 
the guest and living spaces is a more 
appropriate solution than full openness 

Figure 5. An example of small area apartments.

Figure 6. An example of decoration inside the apartment.
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with a score of (4). The open-plan of 
the kitchen space to the living space 
corresponds to my desires have a score 
of (3.8). Having a dining area within 
a kitchen space is better have a score 
of a score of (3.7). And no need for a 
special external entrance for the guest 
room have a score of a score of (3.5).

The less accepted preferences were 
for the properness of: the open-plan 
of the dining room to the guest room 
and living room with a score of (3.1). 
Merging the guestroom with the liv-
ing space without partitions with a 
score of (2.8). No need for an entrance 
hall for the house and the house can 
be accessed through a dining space 
or a guest room with a score of (2.8). 
Two choices were almost not accepted 
which are: no need for an independent 
toilet for guest (2), and a separate guest 
room for the house is not necessary got 
a score of (2.6) and was refused by 60% 
of respondents. The answers assure the 
preference for open-plan except for 
the guest space which still need to be 
separated from the family spaces.

The second part of the question-
naire investigated the reasons using 
the Five-point Likert scale used in 
question one to assess how powerful 
the reason in affecting their preference 
of the open-plan concept (Table 2). 
The reasons that got high satisfaction 
over 4 were five. First, it makes a feel-
ing of house wideness with a score of 
(4.4). Second, the open-plan provides 
flexibility to change the use of spac-
es as needed overtime with a score of 
(4.2). Third, the open-plan gives more 
opportunity to various ideas in interior 
design with a score of (4.1), it is easy to 
get natural light and ventilation for all 
combined spaces with a score of (4.1), 
the open-plan is proper for times of rel-
atives’ meeting and on occasions with a 
score of (4.1). The open-plan offers aes-
thetic advantages, the desire to change 
from the traditional style, the open-
plan compensates for the compact ex-
ternal closure of the buildings which 
prevent external plan openness, and the 
open-plan creates visual social contact 
in the home got scores of 3.8, 3.8, 3.8, 
and 3.7 respectively. 

Most responses refused the choice 
of no need for privacy according to 
our social lifestyle with a score of (2.4). 

And the choice of, it is a measure of ur-
banization and openness to the outside 
world with a score of (2.7), got a mod-
erate answer.

The last question shows four differ-
ent plans that represent different levels 
of openness and the respondents were 
asked to choose one from these plans, 
which they prefer, to assure the pref-
erences in the first question. The four 
plans range from fully enclosed spaces 
as a first option to open-plan as a fourth 
option: the first has fixed partition be-
tween guest, living & dining and kitch-
en with doors and got (10.5%) of the 
choices; the second has an open plan 
for living, dining and kitchen and got 
(36%) of the choices; the third has an 
open plan for living, dining and kitch-
en and with movable partition between 
guest and living and got (48.8%) of the 
choices; and the fourth has an open 
plan for guest, living, dining and kitch-
en and got (4.7%) of the choices. These 
answers are in accordance with the first 
question answers.

Table 1. Degree of preference of housing characteristics.

Table 2. The reasons affecting people’s preference of the 
open-plan concept.
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It is clear that there is a general ori-
entation towards openness. However, 
the openness of the guest room to the 
living and dining spaces is still refused 
by many. This does not contradict the 
privacy culture of occupants from the 
guests. However, the stereotype of 
closed spaces is almost unaccepted by 
the new generation of architects. 

6.3. Interviews analysis
There were two interviews; the first 

addressed the academic staff from the 
department of architecture at the Islam-
ic University of Gaza, and the second 
addressed architects who work as de-
signers at local engineering offices. 

Both interviews examined the in-
terviewees’ preferences of open-plan 
concept, and to what extent their pref-
erences affect students, for academic 
staff, or the clients’ projects for the 
designers at local engineering offices. 
In addition, it asked about the trans-
formation of students’ or the clients’ 
projects throughout their years of 
working and the reasons behind that. 
The last question asked if the phe-
nomenon of preference for open-plan 
possess sustainability, and why.

6.3.1. Interviews analysis of the 
academic staff

The first type of interviews was 
conducted with ten members from 
the academic staff at the architectural 
department at the Islamic University 
in Gaza. They were first asked if they 
reflect their opinion and preferences 
to their students during the teaching 
process and if the students are affect-
ed by their opinion and preferences. 
All of them agree about the first ques-
tion and the degree of their opinions 
effects on their students ranged from 
medium to large degree.

Most respondents agree that stu-
dents’ tendency towards using open-
plan in their houses’ design become 
more common during the last few 
years. They attributed this tendency to 
the following reasons.
• Open-plans provide magical solu-

tions to many of the design problems 
faced by the designer, especially the 
beginner, such as natural ventilation 
and lighting for inner spaces, fami-
ly’s need for a special dining space 

despite the limited space, the diffi-
culty of providing a space for the en-
trance hall.

• Social and cultural changes that have 
been affected by Media and social 
media, Arab and Western TV Series 
and films, foreign books and maga-
zines.

• Create interactive spaces for the 
family members in light of techno-
logical development that encourage 
isolation.

• An attempt to change their experi-
ence of living in closed-spaces plans. 

• Blind imitation of others consid-
ering it a type of progress without 
thinking of its suitability locally.

• The size of the apartments in which 
they live is generally limited, and the 
closed guest room is considered to 
be underutilized except for small pe-
riods.

• Overcrowding of building with 
limited setbacks which reduce the 
opportunity to view open and wide 
spaces externally.

• The development in interior design 
especially for kitchen furniture.

• The tendency of men and youth 
to meet outside houses in cafes 
or open spaces which reduces the 
need for a closed guest room.

• Weak interest in privacy issues and 
considering it as something old 
and not beautiful, although it is 
possible to design a beautiful mod-
ern house that is, socially and cul-
turally appropriate. 

Actually, the last reason contra-
dict most graduates’ refusal in their 
answers to a question about having a 
separate guest room is not necessary, 
and a small percentage of them chose 
the apartment with a guest space open 
to living as a preferred solution among 
the four options in the questionnaire. 
However, the reason regarding the 
culture of men and youth’ meeting 
outside houses in cafes or open spaces 
was a logical justification.

In sum, the reasons were related to 
the resources of information for stu-
dents: the instructors, books and in-
ternet websites, the family and society 
culture and the environment where 
they live in. All these resources have 
contributed to students’ tendency to 
favor open-plan. 
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The answers of the last question 
about if the phenomenon of prefer-
ring for open-plans possess sustain-
ability, and why diverse. 

The reasons for considering it sus-
tainable: its acceptance by many, its 
flexibility as it can be divided easily by 
using movable partitions or curtains, 
good natural lighting and cross ven-
tilation for all open-spaces, and the 
other reasons mentioned in the previ-
ous question. The negative aspects of 
being unsustainable are: not the best 
for local social life, the increase in 
cost for heating in winter and cooling 
in summer. 

6.3.2. Interviews analysis of the 
architects of engineering offices

The second type of interviews was 
with seven architects who are work-
ing in the design field. They were first 
asked if they prefer open-plan, and 
most of them agree. Some of them 
make a condition that the guest room 
is not included in the open-plan. Then, 
they were asked if they reflect their 
opinion and preferences to their cli-
ents and if the clients are affected by 
their opinion and preferences. All of 
them agree about the first question 
and the degree of their opinions effects 
on their clients ranged from a medium 
to large degree.

Most the respondents agree that 
clients’ tendency towards using open-
plan in their houses’ design become 
more common during the last few 
years, although this concept was re-
fused by many at the beginning of the 
change. Some of them declared that 
most of their clients prefer open-plan 
for living, dining and kitchen spaces. 
They excluded guest room which can 
be opened by using movable parti-
tions, curtains or doors. One of the 
architects stated that some clients pre-
fer openness between living and guest 
spaces and excluded kitchen. They at-
tributed the tendency towards open-
ness to the following reasons. 
• It gives the residents a psychologi-

cal and aesthetic comfort.
• Some architects prefer this concept 

and affect their clients.
• It is a type of modernity in design.
• A result of openness to the West so-

cieties.

• To keep pace with the development 
in the interior design decoration 
works.

• The size of the apartments is gen-
erally limited, and open-plan give a 
feeling of wideness.

• There is a functional communica-
tion between these spaces.

• The open-plan concept is flexible 
and the spaces can be closed at any 
time.

• Canceling some walls saves costs.
• To provide adequate lighting for all 

spaces.
• Overcrowding of building with lim-

ited setbacks and limited exterior 
open spaces. 

• Social and cultural changes that 
have been affected by Media and 
social media, Arab and Western TV 
Series and films, foreign books and 
magazines.

• Relative openness in social rela-
tions, especially with the increase in 
the percentage of working women 
and the mixing between the sexes.

• Aesthetic appearance in case of the 
open-spaces.

• Technological development in 
building materials.

Most of the respondents considered 
that the open-plan concept is sustain-
able because it has several advantages 
such as flexibility, visual wideness, pro-
viding natural ventilation and lighting, 
and beautiful interior design, and re-
ducing costs.

There are many similarities in an-
swers between academic staff and ar-
chitects working at engineering offices 
regarding the reasons, however, some 
differences are related to differences in 
the working environment.

7. Conclusion
Residential plans transformation 

usually follow residents’ needs and de-
sire. As such, it is much affected by the 
culture of the society which also chang-
es over the years. In the Gaza case, there 
is a new orientation towards the open-
plan concept which includes kitchen, 
dining and living spaces or living, din-
ing and guest room and in other cases, 
kitchen dining, guest and living spaces. 
The study used several tools to verify 
the extent of the residents’ tendency to 
openness in the housing spaces. The 
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first tool was to analyze the transforma-
tion of housing in Gaza City from an-
cient times to the present by reviewing a 
number of architectural drawings in en-
gineering offices in recent years. There 
was a gradual transformation in hous-
es arrangement in general and a recent 
trend towards openness. In another tool 
that targeted the new graduates from 
the architectural department, there was 
a trend towards openness, but there is 
still a desire by many for a special space 
for guests separated from the living and 
dining space by movable barriers to the 
possibility of openness in case of no 
guests.

The academics have confirmed the 
existence of this trend among students 
in recent years compared to older gener-
ations. As well as, the architects working 
in engineering offices, confirmed the re-
cent trend of clients towards openness, 
with the exception of the guests’ space. 
The reasons behind this tendency di-
verse. They include: openness towards 
the world by through various Media, a 
feeling of house wideness, flexibility to 
change the use of spaces as needed over 
time, magical solutions to many of the 
design problems faced by the designer, 
especially the beginner, such as: nat-
ural ventilation and lighting for inner 
spaces, aesthetic comfort, and interac-
tive spaces. On the whole, we note that 
some of the reasons were related to the 
regulations, functional or aesthetical as-
pects, cultural and social changes, There 
is no doubt that all reasons have con-
tributed to the change of culture from 
closed-spaces to open- plan spaces con-
cept that preserves the privacy of resi-
dents from guests.

As for the open-plan concept sustain-
ability, many agree as it has many ad-
vantages and its acceptance by residents. 
However, some still hesitate about this. 
As such, there is a need to repeat such 
a study in other countries and in Gaza 
after many years to expect the future 
of houses’ interior openness. Another 
study that targets non-architecture stu-
dents would enhance this orientation 
towards the open-plan concept.
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Decision-making method for 
choosing best alternatives for 
internal walls based on cost and 
sound insulation performance

Abstract
The main objective for architects is to improve building quality for occupants. 

For user comfort and physical performance, primarily parameters of building el-
ements such as sound insulation, thermal insulation, resistance to fire and mois-
ture are evaluated. However, especially on walls, applications made to enhance 
these parameters such as designing a double wall, can be in contradiction with 
some other parameters such as cost, weight and thickness which are desired to 
be minimized. This reveals the problem of decision-making in the selection of 
building elements for architects.

This study aims to find the optimum internal wall that complies with the 
Acoustic Regulation of Turkey and maximizes the airborne sound insulation per-
formance while minimizing other parameters (cost, weight, thickness). In this 
research, starting from the simplest single wall type, number 509 of non-load 
bearing masonry interior wall alternatives made of brick and autoclaved aerat-
ed concrete (AAC) blocks were generated. Values of the sound insulation, cost, 
weight and thickness parameters of the walls were calculated, and then optimal 
alternatives were selected by one of the most used MCDM (Multi-Criteria Deci-
sion Making) method namely as TOPSIS (The Technique for Order Preference by 
Similarity to Ideal Solution) method. Moreover, Copeland technique was used to 
aggregate the data obtained for different similar weighting values in the applica-
tion of the TOPSIS Method. As a result, it was demonstrated that the combined 
method used in the study is a convenient method for decision making and yields 
satisfactory results.
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1. Introduction
Growth in the construction industry 

has led to many environmental prob-
lems and has increased the need for 
sustainable building design in recent 
years (KPMG Türkiye, 2018). The main 
purpose of sustainable buildings is to 
concentrate on energy conservation 
and provide comfortable environments 
for occupants. User comfort, which 
can be defined as the state of wellbeing 
amongst building users, is achieved by 
controlling factors such as fire, sound, 
heat, light and water (Tekin et al, 2014). 
In Turkey, in order to meet these param-
eters, it is mandatory to comply with the 
relevant regulations and standards.

To ensure sound insulation, the 
“Regulation on Protection of Buildings 
Against Noise” was published on 31 
May 2017 by the Turkish Ministry of 
Environment and Urbanization. In this 
regulation, sound insulation limit values 
are defined, in accordance with acousti-
cal performance class ranging from A 
to F. Every building should comply with 
the minimum requirements. For new 
buildings, at least C acoustic perfor-
mance class should be provided (Regu-
lation, 2017). 

However, modifications in building 
elements to achieve the desired class 
values of the regulation affect other de-
sign parameters as well. First, all prac-
tices affect “cost” which is an important 
criterion in evaluating the function of 
a building. Considering that resources 
are limited, minimizing cost is always 
the main objective in projects. Second, 
additional layers added to building el-
ements to increase sound insulation 
increase weight as well. But, designing 
lightweight buildings is crucial in Tur-
key since 92% of the country is in earth-
quake zones (Declaration, 2018).

 Lightweight wall materials decrease 
pressure on load-bearing systems and 
increase resistance to earthquakes. 
Third, designing thicker elements to 
increase sound insulation performance 
increases both unit cost and the weights. 
It also changes heat gains and losses in 
buildings and affects total energy con-
sumption. For this reason, determina-
tion of the optimum thickness of ele-
ments is essential in design. 

The aim of this study is to find the 
optimum internal wall complying with 

the Acoustic Regulation and maxi-
mizing the airborne sound insulation 
performance while minimizing other 
parameters (cost, weight, thickness). In 
this study, non-load-bearing masonry 
single walls, double walls and walls with 
linings were developed as types of in-
terior wall alternatives. Then, values of 
all parameters of the walls were calcu-
lated and a decision matrix was created 
with the obtained values. Optimal wall 
selection according to the given criteria 
weights (importance levels) were select-
ed through the TOPSIS method which 
is one of the well-known MCDM meth-
ods. While weighting criteria, a subjec-
tive evaluation in which sound insula-
tion is the first, cost is second, weight 
and thickness are equally third, were 
considered (Sound Insulation > Cost > 
Weight = Thickness). Among the three 
different weightings that meet these 
evaluation conditions, sorting was cal-
culated by using the Copeland method.

2. Methodology
In this study, numerous non 

load-bearing masonry interior wall al-
ternatives maximizing sound insulation 
values were generated. Then, values of 
sound insulation, cost, thickness and 
weight parameters of walls were calcu-
lated. Walls that did not comply with 

Figure 1. General steps of methodology.
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the limits of the Acoustic regulation 
were eliminated. To find out the opti-
mum wall type, all calculation results 
were brought together in a decision ma-
trix and analyzed with a multi-criteria 
decision-making technique, TOPSIS. In 
this method, in order to reach a result, 
criteria were given importance levels 
(weights). The user can come to a re-
sult by either using a preferred criterion 
weighting through the TOPSIS meth-
od or by using the Copeland ranking 
method which brings together different 
weightings. General steps of methodol-
ogy of the study are given in Figure 1.

2.1 Parameters, objectives and limit 
values

In Turkey, based on the latest sta-
tistical building census, 75% of build-
ings are used as housing. In addition, 
51% of buildings are built in masonry, 
48.4 %through frame system, and 0,6% 
through other construction systems 
(TUIK, 2001). In this research, residen-
tial buildings with masonry walls were 
studied. 

Airborne sound insulation perfor-
mance was calculated at the partition 
wall between the bedroom of a simple 
residential building (receiver room) and 
an adjacent room (source room). The 
volume of the receiver room was consid-
ered as 50 m3 and wall dimensions have 
taken as length (l): 4 m, height (h) 2,7 m 
(approximately 10 m2) as specified in the 
ISO 10140-5 standard (ISO, 2010). 

Source and receiver rooms have been 
calculated to have equal internal tem-
peratures. Thus, thermal insulation and 
condensation parameters were not ana-
lyzed. For protection against fire, in or-
der to comply with “Regulation on Fire 
Protection in Buildings”, all construc-
tion elements were selected as Class A1 

non-combustible material (Regulation, 
2007).

Wall types and building materials 
were selected to be the most widely used 
types and materials in Turkey. Sound 
insulation performance (DnTA, dB), cost 
(Euro/m2), weight (kN/m2), and thick-
ness (cm) parameters of the walls were 
calculated and analyzed.

2.1.1 Airborne sound insulation 
Minimum airborne sound insula-

tion values to be provided according 
to source and receiver room specifi-
cations (DnT,A, dB) are determined in 
“Regulation on Protection of Build-
ings against Noise” given in Table 1 
(Regulation,2017). As specified in 
Table 1, first, buildings are catego-
rized based on their noise sensitivity 
and noisiness. Then, sound insulation 
values are defined in accordance with 
the combinations of different levels 
of noisiness and sensitivity. In this 
study, receiver room properties were 
selected as a residential bedroom that 
is highly sensitive to noise (Degree 
I) and adjacent source room was re-
garded as moderately noisy (MN). In 
this combination, the limit values are 
52 dB for C-Class, 58 dB for B-Class 
and 62 dB for A-Class as highlighted 
in Table 1.

To provide A, B or C Class limits, it is 
necessary to primarily make improve-
ments on the airborne sound insulation 
performance of the building elements. 
To improve sound insulation, general 
principles can be summarized as 1- in-
creasing mass and density by means of 
increasing thickness 2- designing dou-
ble walls 3-providing flexible connec-
tions 4- introducing an air gap between 
layers 5- increasing the air gap thick-
ness 6- using porous elements in the 

Table 1. Minimum airborne sound insulation values to be provided according to source and 
receiver room specifications (DnT,A, dB) Limits for MN-I.
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cavity 7- avoiding factors that will form 
a sound bridge between walls, such as 
insulating the connection points of the 
elements like service pipes and ducts 
passing through the walls etc. (Mehta 
et al,1999).

DnT,A value was obtained from the 
following formulas (Hassan,2009).

(1)

and 

(2) 
where
Ss: Area of partition wall, m2

T0 : Reference reverberation time 
(0.5s for houses)

V:  Volume of receiver room, m3

and
(3)

CF: Correction value was calculated 
by the ratio of the unit weight of parti-
tion element (X) to average unit weight 
of all elements causing flanking trans-
missions (Y). For x=X/Y then CF value 
was as following: for x≤1 CF = 0, for 
1<x≤2 CF = 2, for 2<x≤3 CF = 4 and for 
3<x CF = 6 (Hassan, 2009).

In order to determine Rw (C; Ctr) 
values, INSUL sound insulation pre-
diction software was used. INSUL is 
based on models created by applying 
mass law theory that considers the 
critical frequency and approaches de-
veloped by B.H. Sharp, Cremer, Fahy, 
Ljunggren, Rindel and others. It was 
noted that the program reliably pre-
dicts sound insulation values with a 
3-5 dB approximation (INSUL,2019).

In the calculation of CF values, it was 
accepted that unit weights of the walls 
were equal. The lower and upper floors 
were considered as 15 cm reinforced 
concrete.

2.1.2. Cost
For construction cost estimation, 

“Construction Unit Price Methodolo-
gy” by the Ministry of Environment and 
Urbanism is commonly used. Within 
the scope of construction unit price 
method; inputs of unit price are labor, 
machinery-equipment and material. A 
short description of the work for each 
of the inputs (laborer, mason etc.), ma-
chinery-equipment (excavator, bull-
dozer etc.) and material (brick, sand, 
cement etc.) were listed, unit and unit 
price of the work was determined with 
a code number given in the Construc-
tion and Installation Unit Prices Book 
(MoEU, 2017). An example of a unit 
price cost estimation is given in Table 2. 
Values were calculated in Turkish Lira 
(TRY) at first and then converted into 
Euro (EUR) (CBRT, 2019).

2.1.3. Weight (Loads)
Loads in a structure are general-

ly classified as imposed (live) loads, 
permanent (dead) loads, horizontal 
loads and other loads such as load 
caused by temperature difference. 
Live loads, such as traffic loads may 
vary. Dead loads refer to the struc-
ture’s self-weight and generally re-
main constant during the structure’s 
life. Earthquake load and wind load 
are examples of horizontal loads (Toy-

Table 2. Example of unit cost calculation.
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demir et al, 2000). In this study, only 
permanent-self loads of the non-load 
bearing walls were calculated. Total 
load of the wall was calculated as the 
sum of all elements’ weights constitut-
ing the wall such as a block, mortar, 
plaster, steel studs, rockwool, gypsum 
board etc.

 
2.2. Creating non-load bearing 
masonry internal wall alternatives 

Generating wall types started with 
the design of a single wall. After-
wards, alternatives were multiplied 
considering the general principles for 
improving sound insulation such as 
increasing mass and density by means 
of increasing thickness, adding layers, 
designing a double wall, introducing 
an air gap between layers, increasing 
the air gap thickness and using porous 
elements in the cavity.

Alternatives are presented in Table 
3 below. Paint application on wall is 
not included in the study because it 
depends on subjective preferences in 
projects.

2.3. Building materials 
In Turkey, the most commonly used 

infilling wall material is brick for ma-
sonry buildings (TUIK, 2001). In addi-
tion, Turkey is one of the biggest glob-
al AAC producers in Europe (TGUB, 
2019). Therefore, brick and AAC blocks 
were chosen as wall materials for the 
study. Bricks used in this study are cat-
egorized in EN 771-1 as clay masonry 
units with LD (low gross dry density) 
and Category I (Level of confidence). 
Type of bricks are vertically perforat-
ed (VP), horizontally perforated (HP) 
Class-AB, horizontally perforated (HP) 
Class-W (CEN, 2016). AAC blocks were 
selected as non-reinforced blocks in EN 
771-4 (BSI, 2015).

While determining the thickness and 
densities, the Ministry of Environment 
and Urbanization Unit Prices Book 
(which gives information about the 
most frequently produced materials) 
was taken into consideration (MoEU, 
2017). Since the aim was to provide 
minimum wall thickness, blocks larger 
than 15 cm were not calculated for dou-

Table 3. Internal wall alternatives.
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ble walls. The density and thickness of 
the bricks and AAC blocks are given in 
Table 4. 

Other properties are the following: 
Elasticity Modules (E, GPa): 2,5 for HP, 
3 for VP-650kg/m3, 4 for 750kg/m3,1,75 
for AAC 400 kg/m3, 2,25 for AAC 500 
kg/m3 and 2,75 for AAC 600kg/m3. Loss 
factors are 0,01 for both bricks and AAC 
blocks. Poisson’s Ratio’s (σ) are 0,25 for 
both bricks and AAC blocks. Proper-
ties of the other materials are: Gypsum 
board: 1,25 cm - 640 kg/m3, Rockwool: 
5 cm 50kg/m3, Cement Plaster: 2 cm 
2000 kg/m3, Brick Mortar: Lime Ce-
ment Mortar-1800 kg/m3. For AAC 
Block instead of mortar, a special adhe-
sive was used. 

2.4. Calculation of number of 
alternatives

Regarding the multiplication of the 
type, number of density and number of 
thickness, it was calculated that number 
of alternatives were 60 for Type 1, 19 for 
Type 2a, 19 for Type 2b, 19 for Type 2c, 
240 for Type 3, 152 for Type 4 in Table 4. 
Hence, total amount of calculated walls 
was 509.

2.5. Multi-criteria decision making 
(MCDM) method

Decision-making is defined in litera-
ture as the process of selecting one or 
more of the various alternatives avail-
able in accordance with certain crite-
ria and conditions, taking into account 
the expectations of decision-makers in 
order to solve a specific problem and 
to reach a desired goal (Beldek, 2009; 
Cristobal & Ramon, 2012). Each de-
cision is made in a decision environ-
ment where information, alternatives, 
values and preferences come together 
at the time of decision making (Cris-
tobal & Ramon, 2012). One of the 
main problems in decision making is 
the comparability of options (different 
systems, system states, different values 

of decision variables, etc.). The aim is 
to develop a measure that allows the 
establishment of a preference sequence 
over the options (Cristobal & Ramon, 
2012; Kuru,2011).

Multi-criteria decision-making  (MCDM) 
is referred to as the electoral process 
that a decision-maker makes by using 
at least two criteria in a set of finite or 
uncountable numbers without sub-
jective judgments (Kuru, 2011; Öz-
tel, 2016). This method is a tool that 
allows the best choice to be found in 
a variety of ways among the alterna-
tives in the decision-making situations 
where there are often many conflicting 
criteria (Kuru, 2011; Triantaphyllou, 
2000). The MCDM techniques used to 
solve the problems of different alter-
natives usually consist of the following 
stages: defining the problem, generat-
ing alternatives and creating criteria, 
selection of criteria, weighting, evalua-
tion, selecting the appropriate MCDM 
and ultimately sequencing alternatives 
(Cristobal & Ramon, 2012; Öztürk, 
2011). Belton and Stewart (2002) 
summarize these stages in three key 
stages: defining and constructing the 
problem, establishing and running the 
model and developing action plans 
(Belton & Stewart, 2002; 1000minds 
Ltd., 2017).  

In literature, a wide range of MCDM 
methods have been formed depend-
ing on the type of problem. Some of 
these methods are;  WSM (Weighted 
Sum Model) (Fishburn, 1967), SAW 
(Simple Additive Weighting) (Mac-
Crimmon & Rand, 1968), MAUT 
(Multi-Attribute Utility Theory), 
MAVT (Multi-Attribute Value The-
ory) (Keeney & Raiffa, 1976), ELEC-
TRE (ELimination Et Choix Tradui-
sant la REalité) (Roy, 1968), TOPSIS 
(Technique for Order Preference by 
Similarity to Ideal Solution) (Hwang 
& Yoon, 1981), PROMETHEE (Pref-
erence Ranking Organization Method 

Table 4. Properties of the materials.
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For Enrichment Evaluations) (Brans 
et al., 1984), AHP (Analytic Hierarchy 
Process) (Saaty, 1988), SMART (Sim-
ple Multi-Attribute Rating Technique) 
(Edwards & Barron, 1994), ANP (An-
alytic Network Process) (Saaty, 1996), 
VIKOR (Vise Kriterijumska Optimi-
zacija I Kompromisno Resenje) (Op-
ricovic,1998), WPM (Weighted Prod-
uct Method) (Triantaphyllou, 2000), 
COPRAS (Complex Proportional As-
sessment Method) (Zavadskas & An-
tucheviciene, 2007), ARAS (Additive 
Ratio Assessment) (Zavadskas & Tur-
skis, 2010), MACBETH (Measuring 
Attractiveness by a Categorical Based 
Evaluation TecHnique) (Bana e Costa 
et al., 2012), MOORA (Multi-Objec-
tive Optimization on the basis of Ra-
tio Analysis) (Brauers & Zavadskas, 
2006),  MULTIMOORA (Brauers 
& Zavadskas, 2010) and MOOSRA 
(Multi-objective Optimization On The 
Basis Of Simple Ratio Analysis) (Brau-
ers, 2004).

MDCM methods are grouped in 
different ways in literature regarding 
their approaches, and operations. Ishi-
zaka and Nemery (2013) divided the 
MCDM methods into 3 groups de-
pending on their approaches as “Full 
aggregation approach”, “Outranking 
approach” or “Goal, aspiration or ref-
erence level approach” (Ishizaka & 
Nemery, 2013; Tscheikner-Gratl et 
al., 2017). In “Full aggregation ap-
proach”, a score is evaluated for each 
criterion and then they are synthe-
sized into a general score. Based on 
this score, all the options can be com-
pared and ranked from the best to the 
worst case. AHP, ANP, MAUT, MAVT, 
MACBETH, WSM, SMART are the 
examples of this group. “Outrank-
ing approach” is based on pairwise 
comparisons like PROMETHEE and 
ELECTRE. “Goal, aspiration or refer-
ence level approach” sets a target for 
each criterion and defines the closest 
options to the ideal target or reference 
level. TOPSIS, COPRAS, ARAS, SAW, 
MOORA, MULTIMOORA, MOOS-
RA and VIKOR are examples of this 
approach (Ishizaka & Nemery, 2013). 

There are cases where each meth-
od is superior to the others. For this 
reason, in selecting which MCDM 
method to be applied, the type of the 

problem, options, evaluation scale, 
uncertainty, dependence between 
qualifications, expectations of the de-
cision-maker and quality of the data 
should be taken into consideration 
(Arıbaş & Özcan, 2016).

The most common method used 
by researchers to determine the crite-
ria weight is the AHP method (İlter, 
2016). However, depending on the 
number of criteria and alternatives, the 
method can be complex and time-con-
suming. So, it is not recommended for 
problems with a high number of al-
ternatives (Velasquez & Hester, 2013).  
Another MCDM technique which is 
known for its ease of use is the TOPSIS 
method (Hwang & Yoon, 1981).

TOPSIS method
TOPSIS was first introduced by 

Hwang and Yoon (1981) as an alter-
native to the ELECTRE method. Af-
terwards, developed by Yoon (1987) 
and Hwang et al. (1993). TOPSIS is 
based on the concept that the chosen 
alternative should have the shortest 
geometric distance from the positive 
ideal solution (PIS) and the longest 
geometric distance from the negative 
ideal solution (NIS). PIS is a solution 
that maximizes the utility/maximum 
criterion and minimizes the cost/
minimum criterion (Ertuğrul & Özçil, 
2014; Yıldırım & Önder, 2015).

The advantages of the TOPSIS meth-
od are summarized as follows: It is rela-
tively simple, rational and comprehen-
sible (Çatı et al., 2017; Ertuğrul & Özçil, 
2014; Sanjay et al., 2019). It does not 
include complex algorithms and com-
plex mathematical models (Yıldırım & 
Önder, 2015). It is suitable for large-
scale data (Arıbaş & Özcan, 2016; Thor 
et al., 2013) and can be applied directly 
on data without a qualitative conver-
sion if the necessary data are numeri-
cal values (Velasquez & Hester, 2013). 
It has good computational efficiency 
(Sanjay et al., 2019; Thor et al., 2013) 
allows evaluation criteria to be weight-
ed (Çakır & Perçin, 2013; Ertuğrul & 
Özçil, 2014). It identifies the best alter-
native quickly (Arıbaş & Özcan, 2016; 
Sanjay et al., 2019) and interpretation of 
results is easy (Yıldırım & Önder, 2015). 
A disadvantage is that thresholds of cri-
teria are not considered (Eray, 2015).
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The TOPSIS method has been com-
pared to some other MCDM meth-
ods in literature and has mostly been 
evaluated as more appropriate. For 
instance, İlter (2016) indicated that 
the TOPSIS method gives more stable 
results than the COPRAS method due 
to the difference between their normal-
ization techniques. Ertuğrul and Özçil 
(2014) aimed to compare TOPSIS and 
VIKOR methods and found that the 
results of the TOPSIS method were 
healthier and more reliable. Benyoucef 
et. al. (2014) compared SAW, WPM, 
AHP and TOPSIS. The results demon-
strate that TOPSIS gives results which 
are close to ideal. According to Kuru 
(2011) and Ertuğrul & Karakaşoğlu 
(2008) SAW, TOPSIS and VIKOR com-
pared, TOPSIS and VIKOR have the 
ability to better distinguish the results 
of evaluation.

TOPSIS has been used extensively in 
business and marketing management 
(Mohammadi Dehcheshmeh, 2018; Sal-
danlı & Sırma, 2014), finances (Yıldırım 
& Önder, 2015), engineering systems 
such as sustainability assessment, re-
newable energy options and water re-
sources management (Ömürbek et al., 
2015, Štreimikienė & Baležentis, 2013; 
Yazdani-Chamzini et al., 2013), human 
resources management (Karakış, 2016), 
problems regarding selection of the 
most appropriate option among alterna-
tives such as laptop, air conditioner or 
composite laminates (Ertuğrul & Özçil, 
2014; Çakır & Perçin, 2013; Pekkaya & 
Aktoğan, 2014; Sanjay et al., 2019) and 
in areas such as transportation, edu-
cation and health which require deci-
sion support (Arıbaş & Özcan, 2016; 
Yıldırım & Önder, 2015; Özkan, 2007).

However, in architecture or the con-
struction sector there is not much re-
search on TOPSIS. Some examples are: 
performance evaluation of panel cur-
tain wall systems (İlter, 2016), energy 
efficiency of a public building renova-
tion and reconstruction (Rasiulis et al., 
2016), construction projects and their 
overall risks under incomplete and un-
certain situations (Taylan et al, 2014), 
and cultural heritage renovation proj-
ects in Bulgaria (Tupenaite, 2010). 

This research will be an example of 
TOPSIS application in the field of ar-
chitecture.

TOPSIS procedure consists of the 
following steps (Yıldırım & Önder, 
2015):

Step 1: Creating a decision ma-
trix for the ranking. The problem of 
MCDM can be expressed as in the fol-
lowing matrix format (4) 

(4)

where
Aij is the decision matrix
C1, C2, …, Cn,, the columns are the 

criteria by which the alternative per-
formance is measured

aij is the qualification of the alterna-
tive with respect to the criterion Cj

m is the number of the alternatives
n is the number of evaluation criteria
Step 2: Determining the normalized 

decision matrix and the normalized val-
ue rij is obtained using the formula (5). 

(5)

for i=1,2,....,m and j=1,2,....,n
where 
aij and rij are the original and nor-

malized score of the decision matrix
The standard decision matrix indi-

cated by R is obtained as in (6) 

(6)

Step 3: Determining the weighted 
normalized decision matrix (V) and 
weighted normalized value vij.  vij is 
obtained using the formula (7). 

(7)

where 
wij is the relative weight of the ith 

criterion or attribute 
Sum of the weight values wi should 

be equal to 1 (8). 

(8)
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Step 4: Calculating the PIS (a*) and 
NIS (a-).  The maximum and minimum 
values are determined in each column 
of the weighted normalized decision 
matrix as (9 and 10) 

(9)
and 

(10)

If the target is maximization, maxi-
mum values in the column are the ideal 
solution values and if the target is min-
imization, minimum values in the col-
umn are the ideal solution values. NIS 
is the value of the opposite target. 

Step 5: Calculating the separation 
measures for each alternative by deter-
mining the separation measure value 
using n-dimensional Euclidian dis-
tance method. The separation of each 
alternative from the ideal solution is 
given as (11)

(11)

Similarly, separation from the NIS is 
given as (12)

(12)

Step 6: Determining the relative 
closeness to the ideal solution, and the 
relative closeness of the alternative Ci* 
with respect to Si

+ and Si
- is obtained us-

ing the formula (13)

(13)

and 0≤ Ci*≤1 

Step 7: Ranking the preference order. 
The alternative Ci* closest to 1 indicates 
greatest relative closeness to the ideal 
solution.

2.6. Choice theory 
Choice theory is an important is-

sue in group decision making. Social 
choice theory deals with assembling 
individual preferences over a set of al-
ternatives into a collective decision via 
a social choice mechanism.  The social 
choice mechanism takes the prefer-
ences as input and typically outputs a 
single alternative as the winner.  This 
theory consists of voting methods and 

social selection functions (Anshelevich 
et al., 2015) which have been addressed 
by many authors who have worked on 
voting order and social preferences. 
The most well-known functions can 
be categorized as; Condorcet’s function 
(Condorcet, 1785), Borda’s function 
(Borda, 1784), Copeland’s function 
(Saari & Merlin, 1996), Nanson’s func-
tion (Nanson, 1907), Dodgson’s func-
tion (Dodgson, 1876), and Kemeny’s 
function (Hwang & Lin, 1987).

Condorcet selection procedure is 
based on the results of one-to-one com-
parisons between candidates. If a can-
didate is preferred over all other can-
didates, it is a Condorcet winner and 
must be selected (Condorcet, 1785). 
Borda’s function orders the alternatives 
according to the sums of individual 
preferences of voters (decision-mak-
ers) (Lamboray, 2007). The Copeland 
Method is the extension of the Borda 
method. It calculates the number of 
losses for all alternatives as well. It de-
termines the score by subtracting the 
losses from the winnings and offers 
a new order of importance (Saari & 
Merlin, 1996). Kemeny’s rule is also an 
extension of the principles consisting 
of linear orders that are closest to the 
rankings of the profile according to the 
symmetric difference distance (Lam-
boray, 2007). In Dodgson’s function, 
candidates are scored in accordance 
with the smallest number of changes 
needed in voters’ preference orders to 
create a simple majority winner (Dodg-
son, 1876). Nanson’s function discusses 
the modification of Copeland method. 
It deletes only the lowest Borda score 
candidate(s) at each stage (Hwang & 
Lin, 1987).

Copeland method
The Copeland method proposed by 

Copeland at the University of Michigan 
and later investigated in detail by Saari 
and Merline (1996) has the advantage 
of facilitating the analysis of very large 
data sets. It is rapid, systematic, has 
simpler mathematical requirements 
and allows for the possibility of categor-
ical or relative ranking. It has proven to 
be unsusceptible to variations in the 
data. So, it can be applied where it is de-
sired to rank objects. It is indicated that 
it may lose some information during 
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the aggregation, but this disadvantage 
is observed in other choice theories as 
well (Al-Sharrah, 2010; Saari & Merlin, 
1996).

This aggregation method selects the 
alternative with the largest Copeland 
score in pairwise comparisons. The 
Copeland score for a given alternative 
is defined as the difference between 
the number of times the alternative is 
ranked higher than other alternatives 
(victories) and the number of times 
that alternative is ranked lower than 
other alternatives (defeats) (Çakır, 
2015; Çakır, 2017; Hwang & Lin, 1987).

The Copeland method consists of the 
following steps (Saari & Merlin, 1996):

Step 1: Pairwise comparisons are 
made between alternatives. The alter-
native discussed receives “1” votes if it 
is higher than the others in the ranking 
and 0 votes if it is lower as in formula 
(14).

Between cj  and ck  

(14)

Step 2: The Copeland score for each 
cj defined as (15); 

(15)

Step 3. Consequently, the total order 
of the objects is evaluated.

In literature, there are some re-
searches where MCDM methods and 
Copeland method are used together.  
For instance, Çakır (2015) selected 
the most appropriate six sigma project 
by Fuzzy VIKOR, Fuzzy TOPSIS and 
Fuzzy COPRAS integrating the rank-
ing scores obtained from each method 
through the Copeland method. Sugiar-
tawan & Hartati (2018) combined AHP 
and Copeland Model to rank popular 
tourism objects in Bali. Arslan (2018) 
integrated TOPSIS, GRA, VIKOR and 
MOORA methods with the Copeland 
method to rank countries according 
to data from 23 OECD member coun-
tries. Tajvidi Asr et al. (2015) integrat-
ed SAW, TOPSIS, LA (Linear Assign-
ment) methods with the Borda and 
Copeland techniques to select a proper 
support system for Beheshtabad water 
transporting tunnel from among the 
six proposed support systems. Supçill-

er and Deligöz (2018) combined AHP, 
VIKOR, SAW, GRA (Grey Relation-
al Analysis), MOORA, ELECTRE II, 
M-TOPSIS (Modified TOPSIS) with 
Borda and Copeland techniques to 
comprise a solution for a supplier selec-
tion problem.

However, these combined methods 
have not been employed in the field of 
architecture. This study will contribute 
to literature in this respect.

3. Study
In this research, 509 non load-bear-

ing masonry interior wall alternatives 
aiming to maximize sound insulation 
values have been generated.  Then, 
values of sound insulation, cost, thick-
ness and weight parameters of walls 
were calculated. According to sound 
insulation calculation, 54 walls were 
eliminated for not complying with 
MN-I C-Class limit of the regulation. 
So, 455 wall type calculation results 
were evaluated. A decision matrix 
representing the values of each criteri-
on with each alternative were formed 
and analyzed with TOPSIS. All calcu-
lations were performed via Microsoft 
Office Excel.

3.1. TOPSIS method
The application of the method is 

described below using the formula 
steps given in section 2.5.1. As Step 1, 
to create a decision matrix, it is nec-
essary to specify a short code for the 
walls. In the present study, wall codes 
were given depending on layers form-
ing wall types as: Construction (Sin-
gle Wall-SW or Double Wall- DW) – 
Block Type (Brick or AAC) – Airgap 
properties – Wall Lining properties. 
Airgap and wall lining codes are pre-
sented in Table 3. Block type codes are 
given as following:
• BHP: Brick, Horizontally Perforated 

– Dry Density: 600 kg/m3 
• BVPW1: Brick, Vertically Perforated 

– W Class – Dry Density: 650 kg/m3

• BVPW2: W Class – Dry Density: 
750 kg/m3

• BVPAB1: Brick, Vertically Perforat-
ed – AB Class – Dry Density: 650 kg/
m3

• BVPAB2: Brick, Vertically Perfo-
rated – AB Class – Dry Density: 
750 kg/m3 
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• AACG2: Aerated Autoclaved Con-
crete – G2 Class – Dry Density: 
400 kg/m3

• AACG3: Aerated Autoclaved Con-
crete – G3 Class – Dry Density: 
500 kg/m3

• AACG4: Aerated Autoclaved Con-
crete – G4 Class – Dry Density: 
600 kg/m3

To exemplify, coding for wall types 
number 241 and 342 is presented in 
Table 5.

Decision matrix for interior walls 
is given in Table 6. Since the table will 
be too long for 455 walls, only some of 
them are included in the table.

For sample wall number 241 calcu-
lations are given in Table 7. As Step 

2, to determine the normalized deci-
sion matrix, the normalized value rij 
was obtained using the formula (5). 
For sample wall number 241 calcula-
tions are given in Table 7. As Step 3, 
to determine the optimum wall, given 
weights have a great importance in the 
criteria. In this study, the importance 
levels were determined as: sound in-
sulation is first, cost second, weight 
and thickness equally third (Sound 
Insulation > Cost > Weight = Thick-
ness). Similar weights can meet these 
evaluation conditions. Examples of 
three alternatives that are close to av-
erage per each alternative (0,25) were 
selected. Total weighting is 1 as indi-
cated in formula (8).

Table 5. Coding examples for wall types numbers 241 and 342.

Table 6. Coding examples for wall types numbers 241 and 342.
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Next steps will be described using 
Alternative 1 weighting. As Step 4, to 
find out positive (a*) and negative (a-) 
ideal solutions, first, minimum and 
maximum xij values were calculated 
for the Alternative 1 criterion weight-
ings. In determining a* value, because 
sound insulation should be maxi-
mized, maximum xij values were se-
lected. Likewise, because cost, weight 
and thickness should be minimized, 
minimum xij  values were selected for  

a*  (Table 7). A- values were taken 
for the reverse situation. After deter-
mining a* and a- values, as in Step 5, 
separation measures Si* and Si

- were 
calculated according to the formu-
las (11-12). Ci* value was obtained as 
0,7441 by formula (13). This is given 
in Table 8 below.

Optimum Results 
Top 10 wall types obtained from 

the calculations with the Alternative 
1-2-3 criteria weights for 455 walls are 
given in Table 8. 

3.2. Analysis and Copeland method 
While determining the optimum 

options, the final decision belongs 
to the user. In this case, the user can 
choose any of the rankings of alterna-
tives 1, 2 or 3 and decide. If it is not 
possible to decide between alterna-
tives, it is feasible to reach a conclu-
sion using social selection functions. 
In this study, Copeland method was 
applied to rank the alternatives. 

Looking at the findings in Table 8, 
rankings are quite similar. For these 
alternatives, Copeland method was 
applied to the first 6 rankings, the 
walls with numbers 118,119, 239, 65, 
240 and 238. Any number of sequenc-
es can be made.

Pairwise comparisons made in ac-
cordance with the Copeland method 
are given in Table 9. In these compar-
isons, for example, for wall type 118 
in alternative 1 it received 1 point 
because it was superior to the others, 
but in the alternative 2, it received 0 
points because it was not superior to 
119. For wall number 240 in alterna-
tive 1 it scored 0 on 118 but 1 on 65. 
There is no relation between alter-
natives, so none of the candidates is 
awarded with ½ point. 

Table 7. Example of calculations of sample wall with number 241 
and code: SW-AACG3-10-P7,5-2G.  

Table 8. Top 10 wall alternatives obtained according to the TOPSIS 
Method - Weight Alternative 1-2 and 3.



747

Decision-making method for choosing best alternatives for internal walls based on cost and sound 
insulation performance

Looking at the results presented in 
Table 9, the candidate with the most 
points is wall number 118, second 
candidate is wall number 119 and 
third candidate is wall number 239.

4. Conclusion
As stated in the Regulation on Pro-

tection of Buildings Against Noise, 
sound insulation should be provided 
in all kinds of buildings. Since there is 
a classification in the regulation, it is re-
quired to choose the most appropriate 
type of building element that maximizes 
sound insulation performance.

However, in order to improve sound 
insulation performance, acoustic appli-
cations like increasing mass or design-
ing double walls affect other important 
design parameters like cost, weight and 
thickness that should be minimized. 
Having conflicting criteria appears to be 
a design problem for the construction 
sector. Therefore, multi-criteria deci-
sion making (MCDM) methods that 
allow the best choice to be found among 
the alternatives in decision-making sit-
uations were used in the study. Within 
MCDM methods TOPSIS method was 
preferred because it is suitable for large-
scale data and identifies the best alter-
native quickly. In addition, to evaluate 
several TOPSIS results together and 
rank objects, Copeland method was ap-
plied. This aggregation method selects 
the alternative with the largest score in 
pairwise comparisons.

In this research, internal non-load 
bearing brick and AAC block wall 

alternatives were examined. Internal 
wall was designed to be approximate-
ly 10m2 between source and receiver 
rooms. Wall construction alternatives 
were formed starting with single wall 
and developed as double walls and 
walls with cladding. Brick and AAC 
types, their thickness and densities 
were selected from types that are only 
produced in Turkey and have cost in-
formation in the Construction and 
Installation Unit Prices Book by The 
Ministry of Environment and Urban-
ism. The total amount of calculated 
walls is 509 regarding the number of 
construction type, density and thick-
nesses.

Insulation limits for walls were 
specified considering the source room 
was highly sensitive to noise (degree I) 
and the receiver room was moderate-
ly noisy (MN). According to the reg-
ulation, for Degree I-MN sensitivity 
noisiness combination, the required 
limit DnT,A (dB) is 52 dB for C Class. 
After all parameters were calculated, 
54 wall types found to be less than 52 
dB were excluded from the analysis. 
So, a number of 455 walls was ana-
lyzed respectively.

Among 455 walls, to choose the 
optimum wall TOPSIS method was 
applied. As specified by this method, 
subjective weight was given to each 
criterion to emphasize its importance. 
In the present study, the importance 
level of sound insulation was consid-
ered as the first. Cost was evaluated 
as second while weight and thickness 

Table 9. Copeland calculation of wins and defeats with the results.



ITU A|Z • Vol 18 No 3 • November 2021 • B. Şan Özbilen, N. Bayazıt

748

were equally third (Sound Insulation 
> Cost > Weight = Thickness). Three 
different weights meeting this condi-
tion were given to parameters and three 
similar results were found. Accordingly, 
users could choose of one of these three 
results. Alternatively, afterwards, to eval-
uate the alternatives together and rank 
objects, Copeland method was applied. 

According to the Copeland calcula-
tion results, optimum wall was found 
to be as following: the wall number 118, 
code: SW- BHP-10-P5-2G having sec-
tion single wall construction made of 10 
cm and 600 kg/m3 dry density horizon-
tally perforated brick, 2 cm 2000 kg/ m3 
cement plaster on one side, wall cladding 
on the other side consisting of double 
layer gypsum board 5 cm rockwool in-
side 5 cm airgap constructed with DU50 
and DC50 metal cladding profiles.

The results reveal that co-application 
of TOPSIS and Copeland method facil-
itate decision making for architects and 
engineers at the design stage. The im-
plementation of the optimum walls will 
not only provide acoustic comfort in 
buildings but reduce construction costs 
and contribute to the national economy 
as well. In this study, interior walls were 
studied but in future studies this meth-
odology can be used in the construction 
industry for other selection problems 
such as choosing exterior walls, glass 
types, floors, finishing materials etc. 
among the alternatives. In addition, by 
changing the criteria weights or by se-
lecting more or different parameters, 
researchers will be able to obtain differ-
ent information and results. Especially 
giving the cost parameter higher weight 
will prevent large losses in construction 
budgets.
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