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Abstract: This research extends Hasan Fathy’s (1986) principle of vernacular architecture by focusing
on the Rawshan through an investigation of two criteria: aesthetics and energy efficiency. The paper
discusses the views of both the Saudi public and key decision-makers on reviving vernacular
architecture in the context of Saudi Arabia’s rapidly developing economy, characterized by relatively
high rates of energy consumption and CO, emissions. This research explores (a) the interaction
in domestic buildings of Saudi occupants with their windows, and how these are perceived as an
interface with the external environment; (b) awareness and knowledge of the use of shading elements
(such as Rawshans) to reduce the use of artificial lighting while maintaining indoor privacy; (c) Saudi
awareness of, and familiarity with, the Rawshan as a vernacular element and a secular architectural
tradition; and (d) Saudi views on the revival of traditional architectural elements with a focus on
the Rawshan. An online survey (n = 812) was conducted across Saudi Arabia complemented by
interviews with expert decision-makers (n = 23) to (a) assess criteria such as privacy, aesthetics,
daylight, ventilation, and energy consumption in Saudi residences and (b) investigate the level of
acceptance of an optimized retrofitted Rawshan design.

Keywords: Rawshan; vernacular architecture; privacy; ventilation; energy efficiency; aesthetics;
daylight; decision-makers; public perception

1. Introduction

Vernacular architecture is a broad, multidisciplinary field that involves cultural, social, economic,
and architectural considerations. Moreover, vernacular architecture tends to concern occupant needs
in terms of indoor comfort [1]. The main factors that influence vernacular architecture include local
environmental conditions, materials, and construction techniques as well as building occupant needs [2].
In most cases, conventional buildings are built to house and protect inhabitants from environmental
factors while maintaining a level of harmony with the surrounding environment and prevalent
culture [3-5]. Vernacular architecture exemplifies the highest form of sustainable building, as it
typically employs exclusively locally sourced materials and environmentally friendly technologies [6].
Additionally, among the most popular local (Arabian Peninsula) vernacular architectural elements is
a Rawshan that embodies Arab-Islamic values. Historically, the Rawshan traces its roots to Egypt’s
Mamluk and Ottoman periods (1517~1905) [7-9]. Moreover, the Rawshans were used in older Middle
Eastern cities in general, and the Western Region of Saudi Arabia in particular. Rawshans address
five main functions: light and airflow control, reducing temperature and increasing air humidity;,
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and respecting occupant privacy [7]. The Rawshan is an architectural element constructed of wooden
lattices and screens [7,8]. Given that Rawshans comprise three-sided boxes, they provide resting
areas for one person reclining at full-length. In terms of the indoor environment, Rawshans can
assist in cooling and humidifying residences. When exposed to air currents, the wood of a Rawshan
absorbs, retains, and releases water, and, after, this wood is warmed by sunlight and releases any
retained humidity [7].

In accordance with the local context, several variations of Rawshans have been developed.
The meaning, functions, and regional characteristics of the Rawshan are covered in the various
definitions discussed hereafter. In the Oxford Dictionary of Architecture [10], a Rawshan is defined as
a timber “lattice screen”, often intricate, geometric, and beautiful in Islamic architecture. The term
originally translated from the Arabic language, as different spellings such as Rawshan, Roshan,
or Rowshan, were found in many published articles. Additionally, in Arabic language, a Rawshan is a
singular and Rawasheen is a plural.

However, Salloum [11] illustrated the similarities and differences between Rawshans and
Mashrabiyyah. The author maintained that a Mashrabiyyah is considered part of a Rawshan,
namely its window screen.

The study explores public perception and level of acceptance of Rawshans as well as intervention
strategies for reducing energy consumption. Following this introduction, the paper provides a review
of related literature. The methodology that underpins the research is then described in Section 3.
Section 4 presents the study results, discussed in Section 5. Section 6 elaborates on the limitations of
this research, while Section 7 provides concluding remarks and presents directions for future work.

2. Literature Review

Resembling a bay window, a Rawshan is typically constructed from oak, ebony, or mahogany.
The projected depth of a Rawshan ranges from 0.4 m to 0.6 m, with a projected height of between
2.7 m and 3.5 m and a width of between 2.4 m and 2.8 m. However, Rawshans can often be larger than
these dimensions, depending on occupant needs. For example, a larger Rawshan can accommodate a
sleeping couple. There are four main types of Rawshans: (a) single layout, (b) linear vertical layout,
(c) linear horizontal layout, and (d) corner layout, as illustrated in Figure 1 [12].
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Figure 1. Typical Rawshan types. Source: [12].

Fathy [7] has enclosed the functions of a Rawshan within five criteria: passage of light, control of
airflow, increase in humidity, reduction in temperature, and respect of privacy. Any designed and
constructed Rawshan must comply with these criteria. These five criteria are taken into account in this
research, and augmented with two additional criteria, namely energy consumption and aesthetic in
order to assess occupants’ needs in the first stage of designing a Rawshan. Many scholars have attributed
several values to the Rowshan, including social, aesthetic, environmental, and energy efficiency.
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Social value is the most significant as it plays an important role in Muslim houses. The middle
eastern form of Islamic culture imposes a strict segregation between males and females, and as such,
women are required to maintain modesty and privacy from unrelated males. This Islamic tradition
has been reflected in the form, structure, and function of domestic and public spaces, to allow female
occupants to experience outdoor life without being observed. The Rawshan is a true reflection of
this tradition and has enjoyed a secular importance in the middle eastern domestic architecture.
This criterion has been investigated by many scholars in the same field [5,7,8,11,13-17]. However,
other researchers, for example Samuels [18], overlooked the social aspects in their research.

Evidence of the aesthetic value in the design of the Rawshan or Mashrabiyyah has been shown in
Hedjazi houses. The Hedjazi house without the Rawshan was described as a large block provided
with extensive fenestration. In other words, without the ornamental Rawshan, it looks deprived
from architectural values [9]. Thus, nowadays a Rawshan has become an old legacy used by modern
architects. The Rawshan industry has grown and flourished artistically more than functionally.

Most of the previously published research focussed on the environmental aspects of a Rawshan
(e.g., daylight and thermal comfort). Al-Shareef, 1996a and M. Hariri, 1992 have validated the
environmental values of the Rawshan. Conversely, Aljofi [19] confirmed that the critical assessment of
Rawshan thermal output, with its natural ventilation capacity, should always be pursued to produce
environmentally sensitive screens of the Rawshan. On the other hand, Gelil M and Badawy [20]
prevented the revival of the Rawshan’s (Mashrabiyyah) screen in countries such as Egypt due to air
pollution. Nevertheless, the ventilation factor seems to be perceived as a limitation in the Western
Region of Saudi Arabia (Hedjaz) as discussed in Chapter 5, Section 5.3.2. Karamata [21] proposed a
flexible design of a Rawshan screen (Mashrabiyyah) that maximizes the diffusion of sunlight and views
to the outside, while minimizing solar gains. The author utilized an experimental and software-based
theoretical method to validate experimental results [21].

In terms of energy efficiency, related research involved the evaluation of a screen of the Rawshan
(Mashrabiyyah) without taking into consideration the whole element. Moreover, all scholars
recommend using the perforated screen to defuse sunlight while achieving energy efficiency.
Many studies focus solely on solar screens and their perforation. Chan and Tzempelikos [22]
studied the relationship between solar screens and daylight performance in buildings located in
tropical and subtropical areas. Sherif, El-Zafarany [23] examined solar screens forming part of a
Rawshan, identifying that they could achieve up to a 30% reduction in the total energy consumption in
South and West directions. In studying movable and fixed shading systems, Francesca and Marco [24]
attempted to optimize daylight and energy performance in office zones, identifying that adequate
daylight and energy performance were given by fixed shading systems with an adapted inclination
angle and overhang. Freewan [25] studied the impact of external shading devices on daylight and
thermal performance of offices located in Jordan, concluding that daylight and visual comfort were
considerably improved by external shading devices, while the temperature decreased accordingly.
Erell, Kaftan [26] studied improved use of daylight for visual comfort and energy conservation in
offices within clear-sky areas by evaluating several shading strategies, identifying that shading blinds
achieved visual comfort, but required regular adjustment. Kotbi [27] found out in his experiment
that using perforated screens (Mashrabiyyah) in a school in Saudi Arabia improves the illuminance
distribution and spatial ratio between near and far spaces. Shin, Lee [28] attempted to find the optimum
position of Venetian blinds in a residential apartment to allow sufficient daylight by changing the slat
angle and shading height, with the results recommending that the rotation angle and height should be
designed to protect windows from low angle sunlight.

Thus, by further reviewing the abundant literature in the field of vernacular architecture with a
focus on the Rawshan, a clear gap has been identified in the understanding of the perceived social and
environmental usefulness of the Rawshan, and its role in promoting comfort and energy efficiency.

In fact, many researchers have investigated the characteristics of Rawshans to determine their
environmental benefits. Some studies have focused on the daylight levels of rooms that involve
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traditional Rawshans in terms of maximizing and minimizing light penetration and ensuring interior
privacy [7-9,11,29]. Conversely, other researchers have studied the optimum design of Mashrabiyyahs,
which is considered as a component of a Rawshan [30,31]. Furthermore, Alelwani, Ahmad [32]
employed genetic algorithms to investigate the optimization of Rawshan blinds for reducing energy
consumption and increasing daylight penetration. Evidence from the literature suggests that future
work will involve experimental and simulation studies to analyze the impacts of a Rawshan in terms
of energy efficiency and thermal comfort.

3. Methodology

To investigate potential interest in reviving vernacular architecture in Saudi Arabia, with a focus on
the Rawshan, the authors devised a research design involving (a) observation, (b) analysis of secondary
data, (c) administration of a survey questionnaire, and (d) interviews with local decision-makers
as illustrated in Figure 2. and explained in Section 3.1, Section 3.2, Section 3.3, and Section 3.4.
As elaborated in related research [4,33,34], surveys are data collection instruments that aim to reveal
estimations of the prevalence of important variables. For this study, the researcher used the current
Saudi population to calculate the appropriate number of completed survey responses necessary
to constitute a valid sample size. As of September 2019, the Saudi population was estimated at
34,218,169 by the Saudi Authority for Statistics, [35] with a margin of error of 4% at a 95% confidence
level. According to Kruth, Leu [36] “A 95% confidence level means that you would get the same
results 95% of the time. 95% is the most commonly used confidence level but you may want a 90%
or 99% confidence level depending on your survey. Decreasing your confidence level below 90% is
not recommended” (see Table 1). Thus, an acceptable number of respondents was determined to be
601 [37]; however, the valid respondent total was 772 out of 812 with 40 missing of respondents.

Table 1. Sample size calculation based on SurveyMonkey website.

Confidence Level: 80% 85% 90% 95% 99%

Z-Score: 1.28 1.44 1.65 1.96 2.58

Population Size = 34,218,169
Assumed Population (%) = 95%
Margin of Error (%) = 4% 256 324 426 601 1041

Sample Size

This study was conducted as a pilot instrument for exploring traditional Saudi housing types and
occupant preferences with a focus on the Rawshan and according to the following factors: privacy,
daylight, thermal comfort, ventilation, and energy efficiency. The survey was designed in two main
sections, one focussing on occupants of homes that contain an existing Rawshan or with experience
living in environments with a Rawshan, and the other on occupants who had no experience living in
structures that contained a Rawshan. This paper addresses the following research questions:

1. Question 1: What is the level of public awareness and engagement with reviving the Rawshan in
Saudi Arabia?

2. Question 2: What criteria do Saudis find desirable in terms of retrofitting Rawshans?

3. Question 3: What are the opinions of key decision-makers in terms of reviving the Rawshan as an
architectural element?

In addition, these questions were further broken down into subquestions aimed at both participant
groups (i.e., those who had experience living with a Rawshan and those who had not). These subquestions
helped suggest preferable locations for Rawshans, their optimal size and characteristics, and Saudi
observations about this historical vernacular element.
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Figure 2. The methodology process.

The first two research questions were analyzed using a quantitative approach, and the third
by employing a qualitative method. According to Denzin and Lincoln [38], scientists “emphasize,
describe, evaluate, compare, depict, evoke pictures and make a feeling of being there for the viewer
or listener.”. Therefore, the authors used a combination of quantitative (i.e., questionnaire) and
qualitative (i.e., interviews, documentation, and observation) tools to capture the holistic views of
participants and record their interpretive reflections. Thus, these two primary data techniques were
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utilized to address the posited research questions. In addition, information related to shading device
types, the rate of decline in the construction of traditional Rawshans in Saudi residential buildings,
various socio-cultural factors, the views of decision-makers regarding the revival of Rawshans,
and public perception was gathered. The researchers sought this additional information from people
of diverse ages, education levels, and geographical locations, as is discussed below.

Given that this study was grounded in a mixed-method approach, the triangulation of its methods
was essential. According to Cohen, Manion [39], triangulation is a “powerful way of demonstrating
concurrent validity.” For this research, methodological triangulation was achieved by applying various
techniques to the same research phenomena such as quantitative (questionnaires) and qualitative
(interviews, documentation, and observation). The data collection period ran from November 2018 to
March 2019, during which time the steps of (i) observation, (ii) collection of secondary data (documents),
(iif) distribution of questionnaires, and (iv) interviews were completed.

3.1. Observation

Observation was conducted in four Saudi Arabian cities: Mecca, Riyadh, Jeddah, and Al-Baha.
The researchers found that the exterior and dominant residential construction styles in these cities
comprised a range of traditional and contemporary Western facade components. The observation
process commenced in 2016 and spanned for almost three years. The researcher originally began
this process by being nonselective in his exploration, but over time, it narrowed into a concentrated
observation of selective aspects of construction. Moreover, Rawshans were predominately found in
Saudi Arabia’s Western Region, particularly in Mecca and Jeddah Al-Taif.

3.2. Documents

Several types of secondary data were used to support this research, such as the history of the
Rawshan, size and dimension of the Rawshan, and type of the Rawshan. This information facilitates
the creation of the survey questionnaire. Alongside this, architectural drawings (including plans,
sections, and facade elevations), building material properties, and electricity bills were collected [40].

3.3. Questionnaire

For this study, the researcher used an online survey questionnaire as the primary data collection
instrument, as surveys can facilitate the collection of the perspectives of a large population in a consistent
manner. As Bryman [41] discussed, survey questionnaires are those that respondents complete
themselves. Online questionnaires have been used in many studies, for example, an exploration of
cultural obstacles to low-energy housing in Saudi Arabia [42], and a study on decision-making regarding
the form of a Mashrabiyyah designed using 3D printing technology in Bahrain [43]. In addition,
this type of instrument can assist researchers in gathering data from a large number of respondents
and, for this study, assisted in identifying the needs of Saudi citizens.

Participants were asked to rate their perceptions of the questionnaire items on a 5-point Likert-type
scale, ranging from 1 to 5, where 1 = extremely important; 2 = very important; 3 = moderately
important; 4 = not so important; and 5 = not at all important. The questionnaire also contained
open-ended questions to enable respondents to provide comments on included items, or other
significant ideas they thought were important. Demographic information such as age, gender,
occupation, academic qualification, and the location (i.e., urban, suburban, or rural) was included.

The survey was designed in two main sections, (1) focussing on occupants of homes that contain
an existing Rawshan or with experience living in environments with a Rawshan which reached about
199 participants and (2) occupants who had no experience living in structures that contained a Rawshan
about 573 participants (see Table 2). In November 2018, the online survey questionnaire was designed,
piloted, and distributed to members of the Saudi public with the aim of promoting ease of completion
and rapid response rates. The questionnaire was developed in the following four stages:
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Table 2. Statistics of participants who participated in the survey.

Have You Lived in a House That Has a Rawshan?  Frequency Percent
Yes 199 24.5
Valid No 573 70.6
Total 772 95.1
Missing System 40 49
Total 812 100.0

3.3.1. Stage 1: Pilot Study

Conducting pilot studies can assist researchers in verifying and testing their questions and data
collection instruments [41]. For this research, the pilot study, which comprised (n = 15) respondents,
helped the researcher in revising and omitting survey questions. Moreover, the study showed that the
most important section of the questionnaire, which was initially placed at the end, would be better
placed at the beginning of the survey. Thus, the pilot study findings were used to modify the final
survey and improve the efficacy of its questions.

3.3.2. Stage 2: Internet-Based Survey

Using the Internet to conduct survey questionnaires is a common and increasingly utilized
approach [39,44], as it is generally a faster method of collecting data when compared to administering
printed surveys [45-47] and is generally less expensive [35]. As Collins [48] observed, survey questions
should be kept short and to the point. The researcher used the website SurveyMonkey (www.
surveymonkey.com) to design and administer the online survey, which comprised twenty-four
questions and included demographic inquiries. Respondents were anticipated to be able to complete
the questions within 11 min, and the survey was sent as a link generated from SurveyMonkey that was
distributed across the country. To maximize the understanding of its questions, the survey was written
in both Arabic and English. The collected survey data were analyzed quantitatively using the IBM SPSS
statistics software application for Windows, Version 25.0 [49]. Descriptive statistical techniques were
applied to the data to compute scale frequencies, response percentages, means, and standard deviations
(SD). A descriptive study of demographic data was also carried out by calculating frequencies and
percentages. Internal consistency reliability was evaluated by Cronbach’s alpha () coefficient [50]
that provided a single estimate of internal consistency or average correlation of questionnaire items to
measure the reliability [51,52]. Many social studies suggested that a value of 0.70 is the acceptable
reliability threshold [53,54]. For the present study, the value of Cronbach’s alpha came out to be 0.799
which was acceptable as a measure of internal consistency.

Based on these considerations, the survey was divided into two sections depending on whether
respondents had experienced living in a home that had a Rawshan or not. In the first section,
respondents who had experience with a Rawshan answered questions related to the Rawshan and
their homes. These respondents were then directed to the second section, which was to be completed
by all respondents, regardless of their experience with Rawshans. This second section was divided
into two supplementary sections: (a) shading device types and (b) information about light and privacy.

Cohen, Manion [39] recommendations were considered when designing the survey questions
as follows:

(@) As some of the elements addressed in the questions differed in meaning across different regions
of Saudi Arabia, the researcher included images to clarify their meaning.

(b) Appropriate fonts, templates, and an Arabic translation of the survey were included in order to
ensure survey readability and comprehension.

(¢) Question line lengths were designed to fit the screen size of smart devices.
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3.3.3. Stage 3: Sampling

A snowball sampling technique was utilized in distributing the survey questionnaire. This technique
is a sampling approach that allows survey units to enhance their data [55-57]. This method, which is
also referred to as chain-referral or link-tracing [58], is considered effective and economical [59].
This approach involves the distribution of a questionnaire to participants, who then forward it to others
and so on, thus facilitating a high rate of participation. For this study, the survey was distributed via
social media applications such as WhatsApp, Facebook, Twitter, Telegram, and LinkedIn [60] and was
forwarded to additional participants.

3.3.4. Stage 4: Validity and Reliability

The researchers’ colleagues at Cardiff University (Cardiff, UK) and Al-Baha University (Al-Baha,
Saudi Arabia), who took part in the pilot study, deemed the survey questions and translations to be
valid and reliable. Additionally, the survey was validated through peer review by native speakers of
Arabic and English, respectively. Cohen, Manion [39] stated that online surveys are generally more
valid and reliable than those sent by post. In addition, the researchers did not elect to use the post as
the Saudi postal system has a reputation for carelessness, and most residents instead rely on email and
fax machines.

3.4. Decision-Maker Interviews

The interview process comprised a mixed structured and semistructured method. The structured
approach was used in conducting most of the interviews. The structured interviews were conducted
with twenty-three experts from different sectors in Mecca, Jeddah, and Al-Baha. The purpose of
these interviews was to speak with decision-making experts that have had some form of exposure or
involvement with Rawshans. The selection criteria for choosing the participants included:

(@) Decision-makers responsible for granting planning consent in line with the local regulations [61].

(b) Minimum of 5-10 years of experience in a professional field of architecture, civil engineering,
and urban planning.

(c) Possible knowledge about a vernacular architectural element, i.e., a Rawshan.

Participant selection for these decision-makers was also designed to cover building professionals
in various Saudi government sectors. The participants held degrees ranging from bachelor’s degrees
to PhDs related to architecture, civil engineering, and urban planning. The interviewee sample
included twelve architects, ten civil engineers, and one urban planner (see Table 3). The names of
the interviewees are depicted by codes to easily understand the interviewees’ roles and inputs in the
study assessment.

Table 3. Interviewee data.

Number of Decision-Makers Occupation Organization Degree Code

1 Architect Al-Baha University PhD ArchBU
Architect Municipality of Mecca Bachelor ArchMM

4 Architect Municipality of Jeddah Bachelor ArchM]J

1 Architect Municipality of Al-Baha Bachelor ArchMB

1 Civil Engineer =~ Municipality of Mecca Bachelor CiviMM

8 Civil Engineer =~ Municipality of Jeddah Bachelor CiviM]

1 Urban Planner ~ Municipality of Mecca Bachelor UrbaMM

23 Total

Here, the aim was to build an understanding of the viewpoint of experts concerning an optimized
retrofit Rawshan. Based on these considerations, a qualitative approach was applied to analyze the
interview data.
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The collected documents provided qualitative and quantitative information that helped to build
an initial understanding of the issues, limitations, and behaviour of Saudi residents regarding the use
of windows, indoor—outdoor relationships with respect to windows, and community awareness of
and knowledge about the use of sun-shading devices and Rawshans to reduce the use of artificial
lighting during daylight hours while maintaining privacy. The documents also helped to illuminate
Saudi views on the revival of vernacular architectural elements such as Rawshans. The responses
were coded using NVivo12 software [62] into themes that emerged from the data. These themes were
then clustered into categories along with relevant quotations from the interview transcripts. Here,
relevant responses from these interview transcripts were provided.

4. Consultation Results

A total of 812 responses were received, of which 772 answered all survey questions. The remaining
analysis is on the 772 valid responses. The table for the demographic characteristics of the respondents
is given below Table 4. The description and distribution of the respondents are described below.

Table 4. Respondents’ demographic factors.

Variable Scale Frequency Total (%)
Male 439 54.1
Gender Female 333 41.0
18-24 67 8.3
25-34 269 33.1
Age group (y) 35-44 224 27.6
45-54 114 14.0
55-64 78 9.6
65+ 20 2.5
Government employee 360 443
Nongovernment employee 104 12.8
Self-employed 22 2.7
. Occupation Student 96 11.8
Valid Retired 84 10.3
Housewife 89 11.0
Other 17 2.1
High school 81 10.0
Diploma 48 59
Bachelor’s Degree 371 45.7
Qualification Master’s Degree 176 21.7
PhD 76 94
Prefer not to say 81 10.0
Other 12 15
House owner types Owner 432 53.2
Tenant 340 419
Missing System 40 4.9
Total 812 100.0

e Gender: About 56.9 percent of the respondents were male, and the remaining 43.1 percent
were female.

o Age: 8.7% were of the age group 18 to 24, 34.8% were of the age group 25 to 34, 29% were of the
age group 35-44, 14.8% were of 45-54, 10.1% were of the age group 55-64, and only 2.6% were
above 65 years of age which was the lowest.

e  Occupation: 46.6% were government employees, 13.5% were nongovernment employees,
2.8% were self-employed, 12.4% were students, 10.9% of them were retired, 11.5% were housewives,
and the others category was of around 2.2%.

e  Qualification: 10.5% had the highest qualification as High School, 6.2% had a diploma, 48.1%
(the majority) had a bachelor’s degree, 22.8% had a master’s degree as their highest qualification,
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9.8% had a PhD, 1% preferred not to say their qualification, and the category of others had a total
of 1.6%.

e  City: A table for the percentage of city distribution is represented below. The survey was collected
from a total of 50 cities from which maximum responses were obtained from the city of Makkah
Al Mukarramah (29.3%), and the lowest responses were obtained from cities such as Thugbah,
Gurayat, Wadi Al-Dawasir, Tarout, Dawadmi, and Bareg (0.1% each). Because of the 50 cities,
the table will be included in the index

e  House Ownership Type: Of the 772 respondents, 56% lived in the house/apartment that they
owned themselves, and 44% were staying in a rented house/apartment.

The first research question concerned the level of Saudi public awareness and engagement with
reviving the use of Rawshans. Specifically, this question addressed: (a) the behaviour of Saudi
homeowners regarding the use of windows and indoor-outdoor relationship with respect to windows;
(b) awareness and knowledge of residential shading devices; (c) level of acceptance of a revived
Rawshan as an architectural element.

4.1. Occupant Interactions with and Perceptions of the Role of Windows

Windows that afford a visual connection from the inside to the outside of a home (and not vice
versa) are widely used in Islamic countries in general and Arabic countries in particular. Most of
these countries recommend privacy as an element in residential homes. Privacy is a requirement
in Gulf Cooperation Council Countries (GCCCs) such as Saudi Arabia [13,63] and Bahrain [64] and
is compulsory in Kuwait [65]. As discussed previously, residential windows are strongly related
to privacy in Saudi homes. In Saudi society, care is taken to protect residential interiors from the
view of pedestrians through the use of interior curtains. Thus, the researchers included a question
to investigate the Saudi relationship between privacy, daylight, and window use. Given that the use
of Rawshan was not widely adopted in Saudi Arabia, we have decided to extend the scope of our
investigation to include the concept of an opening, such as a window. This was useful to understand
and infer from our consultation the perceived virtue of the Rawshan.

Survey participants were asked about the actions that they typically take with respect to windows to
maintain privacy, control daylight, and reduce the use of artificial lighting. In response, 31.63% reported
that they normally open their blinds and curtains to let in natural light, turn off their artificial lights,
and generally disregard privacy. Furthermore, 10.61% reported that they partly draw their curtains
and use artificial lighting, which suggests partial privacy is achieved. Moreover, 55.90% expressed that
they would be willing to find a solution that helps them to better control the level of daylight while
maintaining privacy, and 1.86% claimed that they employ other ways to address this issue.

4.2. Shading Device Types and Their Awareness in the Saudi Community

This section included images alongside each of the possible responses in order to ensure that
participants accurately selected the shading device that is deployed in their homes. Moreover,
this section investigated if respondents had expectations about the design of their homes. In addition,
these responses were compared to the interviewees’ view that foreign architects may design
indiscriminately to collect their fees.

The results illustrated that types of treatment have been used by the users to avoid the sunlight,
and they showed that 83.15% of survey participants employ fabric curtains, 15.61% use paper tints,
and 2.32% have wooden louvers. Furthermore, 5.56% have iron grills on the front of their windows,
and stained glass windows are used by 12.06% of respondents. In addition, 1.8% of participants
reported that they use vertical sun shading devices, as compared with the 1.85% who report using
horizontal shading devices. Finally, 3.40% of participants reported the use of both horizontal and
vertical shading devices as shading devices. From our observations, site visits, and interviews, we can
assume that all Saudi homes employ at least one of the shading devices shown in Table 5. Thus,
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most of the participants reported that they use curtains to block sunlight even though their homes
have external shading devices. This finding suggests that most Saudi homeowners may not have
knowledge of residential design in general and residential facades in particular. As a result, we can
conclude that the issue of the changing identity of Rawshans in Saudi society stems from architecture
firms, specifically from foreign architectural staff, as will be explained in Section 5.5.

Table 5. Types of sun-shading devices and images.

Sun-Shading Devices Photos Sun-Shading Devices Photos

Fabric Curtain Vertical Sun-Shading

Paper Tint Horizontal Sun-Shading

Iron Grills Vertical and Horizontal Sun-Shading

Stained Glass Wooden Louvers

4.3. Levels of Acceptance of the Revival of the Rawshan

The study results show that the majority of survey respondents and all expert interviewees agreed
that a revival of retrofit optimized Rawshans would be positive based on the criteria, which will be
discussed latter in Section 5.6.

The second research question focused on criteria desired by Saudi residential inhabitants.
Survey participants were asked a question regarding five criteria—aesthetics, daylighting, privacy,
reduced energy consumption, and ventilation—with respect to their homes. For this question,
participants rated their perceptions of these criteria on a 5-point Likert scale, for which 1 = extremely
important; 2 = very important; 3 = moderately important; 4 = not so important; and 5 = not at all
important. The study results show that 78% of the respondents considered aesthetics to be the most
important criterion for Saudi homes in general and their facades in particular. The aesthetic criterion
had the highest mean score (x = 1.75) and the largest standard deviation (o = 0.78). Reduced energy
consumption was the second most popular criterion, with a mean score of (x = 1.54) and an SD of
(o =0.75). The third most popular criterion was daylight with a mean score of (x = 1.54) and an SD
of (0 =0.71), followed by privacy with a mean score of (x = 1.52) and an SD of (¢ = 0.73). Finally,
ventilation was reported as the fifth most important criterion with a mean score of (x = 1.46) and an
SD of (0 =0.75). Thus, the survey results show that the five criteria ranked from the most to least
important were aesthetics, reduced energy consumption, daylight, privacy, and ventilation (see Table 6).
These results corroborated the views of participant ArchMM, as discussed above. Thus, these findings
suggest that new facades that mimic Rawshans are constructed only for pretentious and aesthetic
reasons, and ignore the functionality that made them environmentally-friendly.
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Table 6. Descriptive analysis of the criteria for designing a Saudi home.

Criteria Extremely Important 1 Very Important 2 Somewhat Important 3  Not SoImportant 4 Notat All Important 5  Total Mean SD  Preference Order
Privacy 61.15% 395 27.55% 178 10.06% 65 1.08% 7 0.15% 1 646 152 073 4
Daylight 57.30% 369 32.92% 212 8.39% 54 1.40% 9 0.00% 0 644 154 071 3
Ventilation 66.41% 429 23.22% 150 8.36% 54 1.55% 10 0.46% 3 646 146 075 5
Reducing Energy 58.48% 376 28.62% 184 11.82% 76 0.78% 5 0.31% 2 643 156  0.75 2
Aesthetic 43.81% 283 38.70% 250 16.10% 104 1.24% 8 0.15% 1 646 175 078 1

Other - - - - - - - - - 6 - - -
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Addressing the third question required an investigation and evaluation of the views of the expert
interviewees—many of whom hold Saudi government positions—in the event that retrofit optimized
Rawshan design is adopted into the Saudi Building Code (SBC). As discussed previously, this question
was analyzed qualitatively using NVivo Version 12 for Windows [62]. The results of this analysis show
agreement between the expert interviewees with respect to adding retrofit optimized Rawshan design
to the SBC (see Section 5.6 and Section 5.7).

The study results show a mean score of 2 (i.e., “very lost”) with a standard deviation of 1.02
(see Table 7). Thus, these results suggest that the Rawshan has lost its identity and that the primary
factor behind this loss concerns the predominant attitude of “copy-paste” seen in many contemporary
Rawshan designs in Saudi Arabia and the Gulf region. Another factor that has led to the decline
in the identity of Rawshans is the emergence of an “exhibitionist and extravagance culture” that
favours prestige and lavish appearances, as interviewees ArchMM, ArchM]J, and UrbaMM highlighted.
The experts interviewed for this study highlighted this issue and related it to the attitudes of Saudi
architecture firms, particularly those who hire foreign staff without any oversight and those who
use historical architectural elements in contemporary designs without considering if their functions
are appropriate.

Table 7. Results of the question regarding the loss of identity for Rawshans.

Extremely  Very Somewhat Not So Not at All Minimum Maximum
Lost (1) Lost (2) Lost (3) Lost (4) Lost (5) Statics Statics

42.59% 22.88% 28.63% 4.03% 1.87% 1 5 2 1.02

Mean S.D.

The best way to reach this coexistence is to revive Fathy’s principles and to add the two criteria that
emerged as results in this research: aesthetics and reduction in energy consumption. The vernacular
Rawshan was designed to provide human comfort and support the environment, and had it been
developed for other purposes, such as blind emulation or trade, it would not have been considered
true architecture. As one interviewee (ArchBU, 2019) reported, “the passive cooling characteristics of the
Rawshan and its ability to control light and air flow has inspired the UK-based company Postler and Ferguson to
design their microclimates project ... .This gives architects the power to revive this element [the Rawshan].”

5. Discussion

For this study, the authors regarded themes as categories that were inferred through analyzing the
collected data. These themes cover the research under discussion, build on codes, and create a basis
for researchers to understand the theoretical aspects of their collected data [41]. Thus, this process
can contribute to bodies of knowledge. Coding, in turn, is an important task that investigators use to
examine their collected data in order to best categorize information under certain themes. Bryman [41]
discusses two-stage coding as a process in which the first stage consists of categorizing unstructured
material gathered from interviews, while the second concerns assigning numbers to these categories.

For this study, a process of pattern coding [66] was used to define the emerging themes, patterns,
and explanations that emerged from the qualitative data analysis [67]. Pattern coding helps researchers
to group large quantities of information into analytical units that are organized around the research
questions. The survey data analysis assisted in corroborating the qualitative issues that arose from the
studies. The interview approach was used to address the third research question of this study.

The interview questions followed themes that emerged from the literature review and were
categorized into the following topics:

(a) Comfort and satisfaction of those having experience with a Rawshan;
(b) Location of a Rawshan;

(c) Comparison of electricity bills;

(d) Comparisons between Rawshans and Mashrabiyyahs;
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(e) Identity of the Rawshan;

(f)  Factors influencing the decline in the use of Rawshans;
(g) Factors influencing the adoption of Rawshans;

(h) Impacts on building regulations.

In addition, an iterative reading and assessment of participant data allowed additional pattern
codes to be added, such as energy consumption, spatiality, and aesthetics. For example, while coding
the interview data, it was evident that certain keywords reoccurred. The survey data were also
analyzed using statistical methods that helped to corroborate the qualitative questions that emerged
from the research process. These pattern codes are discussed below.

5.1. Comfort and Satisfaction

The survey questions related to occupant comfort and satisfaction levels led to a number of
subcodes, including privacy, light control, thermal comfort, ventilation, and respect for religion.

5.1.1. Privacy

Vernacular architecture, along with providing a thermally comfortable indoor environment,
has other advantages (e.g., a sense of privacy). Islam, a widely practised religion in the region,
also dictates that Muslims should respect other people’s privacy, especially their neighbors. Moreover,
Islamic buildings are intended to show several of its values, such as privacy and architectural styles.
Traditionally, Rawshans were also constructed to segregate women from the gaze of men, which means
that their use respects privacy. However, most contemporary construction criteria have resulted in
buildings that have lost this sense of identity and character. In addition, related studies [8,9,68] have
identified privacy as the most important criterion for a Rawshan. This finding was corroborated by those
of the present study, as 61.15% of participants strongly agreed that privacy is an extremely important
characteristic, and only 1.23% believed that privacy is not an important factor for vernacular architecture
in Saudi Arab. This was also confirmed by the interviewees, who stressed that privacy is an important
factor in the Saudi society that should be reflected in residential design. Conversely, Rawshans form a
functional transition between the inner and outer environments of residential structures. They enable
residents to see the outside world while preserving their privacy [68]. Moreover, 17 out of the 23 of
the expert government decision-makers interviewed indicated that privacy was the most important
criterion required for designing retrofit Rawshans (nine of them had an experience with Rawshans
and eight had not). For example, ArchMM (2019) stated that “Privacy, daylight, ventilation and reduced
energy use are extremely important. They must be applied in residential buildings, especially in Islamic and
Arab countries ... ”

5.1.2. Thermal Comfort, Ventilation, and Light Control

Evaporative cooling is among the most effective methods of cooling buildings in hot climates [69],
provided that given air flows are strong enough to disperse released air vapour and enable heat transfer.
Thus, as constant and continuous inner airflow are essential in cooling buildings in hot climates,
any Rawshan must be designed and sized appropriately. For this research, the respondents considered
ventilation to be an extremely important criterion in the design of Saudi residences. The study results
show that 66.41% of participants reported that ventilation is extremely important, 23.22% considered
it to be very important, 8.36% deemed it moderately important, and 1.5% believed that is was not
important. On the other hand, only five interviewees who had experience with a Rawshan stated that it
provided adequate ventilation. One participant stated that “ventilation, privacy, and daylight are extremely
important criteria that were found in all traditional Makki [Mecca-style] houses. I remember that in the harsh
summer seasons, my father often took a nap in the sub-zone of the Rawshan [the area between the projected
Rawshan and the opening window] because this was where the first fresh air came through . .. the Rawshan could
distribute air all over the house in the absence of obstacles like closed doors ... ” (ArchMM, 2019).
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Rawshans allow incoming breezes to flow through the Rawshan’s seat (i.e., subzone) while
blocking sunlight. This process is often supported with additional elements, such as stairwells,
airshafts, or open doors to strengthen cross-ventilation. Another benefit of Rawshans concerns the
evaporative cooling process. As one participant stated, “my mother often placed a jar of water behind the
Rawshan lattice, where the air stream was cooled by the evaporation of water from the jars ... We could feel cool
fresh air ... ” (ArchM], 2019). Presently, the authors observed that this ventilation function is often not
used in older residences that have Rawshans, largely because of the rise of new technologies such as
air-conditioning. Additionally, it was observed that most of the Rawshans have been removed and
replaced by air conditioning units.

Daylight control measures involve allowing the daylight needed for indoor activities into a
structure while preventing excessive heat gain [68]. Due to its climate, solar insolation in Saudi Arabia
can result in intense structural heating. The study results show that 57.30% of survey respondents
reported that daylight is an important criterion, 32.92% thought it was very important, 8.39% believed
it to be moderately important, and 1.40% believed that it was not important (see Figure 3). In fact,
the Rawshan stands as an intriguing option in addressing glare within buildings. All interviewees
highlighted the fact that traditional Rawshans are able to regulate the quantity of summer or winter
light that enters a room. They block unwanted light, reduce internal heat gains in the summer,
and allow sufficient light to enter during the winter.

Which criteria are important for you regarding your home?

70.00%
60.00%
50.00% ‘
40.00% ‘
30.00% ‘ B
20.00% } ‘
1000% @ d T I
0.00% E;remely Very Somewhat Not so Not at all
important important important important important
M Privacy 61.15% 27.55% 10.06% 1.08% 0.15%
u Daylight 57.30% 32.92% 8.39% 1.40% 0.00%
Ventilation 66.41% 23.22% 8.36% 1.55% 0.46%
Reducing Energy 58.48% 28.62% 11.82% 0.78% 0.31%
u Aesthetic 43.81% 38.70% 16.10% 1.24% 0.15%

Figure 3. Ranked characteristics as perceived by study participants.

5.1.3. Aesthetics

The quantitative analysis results showed that aesthetics ranked first (78%) out of all five study
criteria. However, eleven decision-makers (six with experience with Rawshans and five without) stated
that aesthetics are required in the design of retrofit Rawshans: “ ... in my opinion, daylight and aesthetics
are extremely important criteria. Privacy comes after that. Ventilation and reduced energy use are somewhat
important” (CiviM]J, 2019).

5.2. Rawshan Location

Both participant groups (i.e., survey respondents and interviewees) were asked three questions
regarding Rawshan location and size. The location-related question was divided into two topics:
(1) asking those with experience with Rawshans where they typically are located, and (2) their views
on optimal room location for installing new Rawshans. In addition, a question related to Rawshan size
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asked if respondents would be willing to buy and install a retrofit Rawshan, and if so, to determine
if they would be willing to resize their windows to match the dimensions of a retrofit Rawshan.
According to the researchers’ observations, Rawshans are typically located on residential building
facades that face a street or alley. As discussed previously, the rationale for this location is to allow
female residents to observe street-level activities [8,11]. This finding related to the survey results
regarding the traditional location of Rawshans, as 79.89% reported that Rawshans are typically found
in a living room (i.e., al-Majles or al-Mag’ad), 22.91% reported the bedroom, 10.61% stated the kitchen,
and 17.88% reported another location (i.e., al-Majles, al-Mag’ad).

Drawings of traditional Saudi houses that feature Rawshans typically include a maximum of
four floors, with each floor serving a specific function. For example, the ground floor typically had
multifunctional uses, such as receiving guests or hosting family gatherings. An al-Majles (living room)
was usually located on the front facade overlooking a street, with a large window that featured a
Rawshan. The al-Mag’ad (guestroom), which was generally located in the ground floor, followed the
Arab tradition of guest hospitality and was usually used as a multifunction room, particularly in small
houses [68]. However, as the participants ArchMMs, CiviMMs, and CiviMM noted, the al-Mag’ad
could also be used as a living room and could feature a Rawshan. As CiviM] stated, “... most Rawshans
were found in either an al-Majles or an al-Mag’ad, or living room, as we call it today. And, I really encourage the
instalment of a Rawshan in each zone that women inhabit to allow them to move in freedom with fresh air and
natural light without interruptions by pedestrians ... .”. While all of the decision-makers agreed that an
al-Majles would be the best location to install a retrofit Rawshan, some of them stated that they would
prefer to locate this feature in bedrooms, kitchens, or both.

5.3. Electricity Bills

For most residential structures, energy consumption is an important factor that should be taken
into account for the first stage in designing buildings [70]. In Saudi Arabia, the residential building
sector presently consumes more than 50% of the nation’s electricity production [71]. However, in 2017,
the Saudi government cut subsidies on electricity, water, and petroleum consumption, and recently
introduced a 5% value-added tax. A comparison of the research findings from the survey and
decision-maker data shows that most of the survey participants reported higher monthly electricity
costs, and the interviewees generally agreed that their electric bills have increased.

To further investigate this phenomenon, the survey participants were asked about the amount of
their monthly electric bills in Saudi riyals (SR). The results show that 7.73% of the participants reported
that they pay less than 200 SR (GBP 43.5), 16.69% pay 201-300 SR (GBP 43.70-65.22), 14.22% pay 301-400
SR (GBP 65.43-86.96). A total of 25.04% pay 401-600 SR (GBP 87.17-130.43), 14.84% pay 601-800 SR
(GBP 130.65-173.91), while 21.48% pay more than 800 SR (GBP 173.91) per month, as shown in Figure 4.
With respect to this topic, one of the interviewees stated, “ ... I believe that as the Industrial Revolution
and new technologies reached us, our style, our urban planning and our home designs have totally changed.
While this was acceptable on one hand, on the other, we now miss our traditional culture, our traditional homes
and even our small streets [i.e., alleys] ... . Regardless if subsidises are cut by the government, in our traditional
homes we couldn’t use too much energy because of their construction, effective shading devices [i.e., Rawshans]
and number of rooms ... ” (UrbaMM, 2019). As another of the decision-makers stated, “ ... before, we used
too much electricity and paid less money. By today, after cutting off the subsidies, we still continue to consume
energy, but were shocked by the first bill. It was the highest cost ever ... . But, it was a good idea to cut off
the subsidies to force us to control our energy consumption and learn how to adapt ....” (CiviMM, 2019).
Therefore, the study results show that twenty experts emphasized energy consumption as the most
important criterion.
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Figure 4. The difference Between Rawshan and Mashrabiyyah.

Architectural drawings show that traditional Saudi homes featured 50-60 cm thick load-bearing
walls made of stone that were reinforced with horizontal wooden elements (Tajlilat) spaced at about a
1 m interval. These walls were then coated with a thick layer of lime-based plaster (locally referred to
as Nurah) and painted with a lime wash [68]. Because of the low thermal conductivity of the walls,
they were effective in blocking heat transfer. As respondent ArchM] stated, “ ... I agree exterior
wall materials and thickness plays a significant role in thermal comfort for residents, and the use
of Rawshans helped create indoor air flow and ventilation ... all without any air conditioning ... ”
(ArchMJ, 2019).

A descriptive analysis of the dependent variables along with the independent variables [72]
is given in Table 8, representing the percentage of responses for each option on the 5-point scale.
Mean and standard deviation (SD) of responses were computed for each item. As summarized in
Table 9, gender has a significant difference on perception about ventilation and energy consumption
i.e., males prefer to have a comfortable indoor environment (ventilation), whereas, females are more
keen to reduce energy consumption. Therefore, Saudi women'’s lifestyle nowadays has been impacted
by the new updates of Saudi Arabia government systems. Preference order of privacy, daylight,
and aesthetic are unanimous by both genders about—?3, 4, and 2, respectively. From the results, it could
be summarized that the participants found Fathy [7] five criteria—light control, humidity control,
air flow regulation, temperature regulation, and visual privacy—to be useful as a foundation for
designing new retrofit Rawshans.

Table 8. Descriptive analysis of the dependent variables (criteria) along with independent variables (Gender).

Response * %

Gender Criteria 1 ) 3 p Total Mean S.D  Preference Order
Privacy 64.9 23.6 10.1 1.1 0.3 365 1.84 0.74 3
Daylight 54.7 34.3 9.1 1.9 0 364 1.58 0.73 4
Male Ventilation 62.7 23.3 11.2 2.2 0.5 365 1.55 0.82 1
Reducing Energy 61.3 28.8 9.1 0.3 0.5 364 1.50 0.72 5
Aesthetic 43.8 36.2 18.9 0.8 0.3 365 1.77 0.80 2
Privacy 56.2 32.7 10.0 1.1 0 281 1.6 0.72 3
Daylight 60.7 31.1 7.5 0.7 0 280 1.5 0.67 4
Female Ventilation 71.2 23.1 4.6 0.7 0.4 281 1.36 0.64 5
Reducing Energy 54.8 28.3 15.4 14 0 279 1.63 0.79 1
Aesthetic 43.8 42.0 125 1.8 0 281 1.72 0.75 2

* Response scales are as follows: 1 = extremely important; 2 = very important; 3 = moderately important; 4 = not so
important; and 5 = not at all important.
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Table 9. Spending time in front of the window to see outside while maintaining privacy.

Options Responses
Close the curtains 54.40%
Move away from a window until pedestrians depart 13.91%
Installing a Rawshan 23.03%
Do nothing 7.11%
Other 1.55%

5.4. Rawshans vs. Mashrabiyyahs

While the Rawshan is a familiar architectural element in most Arabic countries, many nations
have their own term for this element. For example, in Bahrain, a Rawshan is known as a Mashrabiyyah,
and in Iraq, it is called a Shanasheel. The Yemeni refer to a Rawshan as a Takrima (meaning full of holes),
and in Algeria, a nation with strong elements of Turkish architecture, it is called a Gublae, while in
Tunis it is called a Barmalgi. However, Salloum [11] illustrated the similarities and differences between
Rawshans and Mashrabiyyah. The author maintained that a Mashrabiyyah is considered part of a
Rawshan, namely its window screen. From the results, it was found that a significant number of
respondents (60.95%) did not know the difference between a Rawshan and a Mashrabiyyah. Moreover,
most of the interviewees reported that they were aware of the difference between a Rawshan and a
Mashrabiyyah, and two participants stated that while they knew that Rawshans and Mashrabiyyahs
were different, they did not know the specifics of these differences. One stated, “ ... I do not know what
the difference between them architecturally is, but I know the shape of these elements. A Rawshan is a box, and a
Mashrabiyyah is arabesque panels” (CiviM], 2019), and another said that “ ... I agree that one of them can
accommodate two people in its sub-zone” (CiviMM, 2019).

5.5. Causing the Decline in Rawshans

The survey findings revealed that 38.7% of respondents believed that the Rawshan has entirely
lost its identity, 20.5% suggested that its identity has largely been lost, 25.6% suggested that its identity
has been moderately lost, and only 5% of respondents reported that the Rawshan’s identity has
not been lost at all (see Figure 5). Moreover, all respondents other than the decision-makers agreed
that the Rawshan has lost its identity and is now used only for decorative purposes. In addition,
the analysis results represented another subcode (emulation) found in the subtext of terms such as
copying, mimicking, pasting, and imitating.

The Identity of Rawshan
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Figure 5. The identity of Rawshan as perceived by participants.
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The method of “copying and pasting” architectural practices has resulted in a decline in the
functional design of Saudi Arabian homes in general and of the use of Rawshans in particular. Most new
Rawshans are constructed only for cosmetic appearance and mimic the traditional Rawshan form
without following its traditional function. ArchMM, ArchM]J, and UrbaMM described the current
situation with respect to Rawshans as one of “exhibitionism and extravagance”, which are common
phenomena in selecting facade designs for most Saudi residences. ArchM]J linked the current meaning
of the Rawshan to the importance and appearance of wealth, even though Islamic cultures favour
simplicity and modesty over exhibitionism and extravagance. Furthermore, this attention to appearance
can lead homeowners to use environmentally undesirable details.

Furthermore, when one of the authors was working in Mecca’s Building Permits Department,
he saw that most architecture offices employ a large proportion of foreign-born staff, who have different
customs and traditions that influence the design of Saudi residences. One of the interviewees agreed
with this assessment and stated: “ ... we have different clients who are wealthy and moderate. The wealthy
clients don’t care about how much they pay, and they want their homes to impress the person looking at them.
In these cases, architects play a role in helping human comfort and supporting the environment. Some foreign
architects give clients logical solutions, and others do not. Many agree with unreasonable client opinions in order
to collect their fees. Otherwise, they add custom and traditional touches ... ” (ArchMM, 2019). This process
has allowed the use of Rawshans to decline, as homeowners copy the designs of their neighbors
regardless of function. Thus, as ArchMM (2019) stated, Rawshans designed without their intended
function can spread like a “domino effect”.

5.6. Factors Encouraging the Purchase of Retrofit Rawshan

Participants were also asked about reviving the Rawshan and its traditional functions as an
architectural element. The study results show that 41.8% of participants strongly agreed, and 36.5%
agreed on this matter. Furthermore, 8.9% of participants were neutral concerning this question, and a
combined 2.7% either disagreed or strongly disagreed. In terms of encouraging the use of a new
Rawshan, the participants were asked if they would be willing to install a retrofit Rawshan if it was
demonstrated to reduce energy consumption, as this feature was not commonly known. As the analysis
results show, 37.7% of participants strongly agreed that they would use a retrofit Rawshan that reduced
energy consumption, 36.4% agreed, 10.3% were neutral, and 5.6% disagreed that they would acquire
such a device. Furthermore, all expert participants requested that they would use a retrofitted Rawshan
design that decreased residential energy consumption and CO, emissions as well as preserved its
historical identity. As one expert stated, “... I would absolutely go for it and buy it. This could help me with
the use of artificial lights during daylight hours. 1 imagine that this could reduce interior lighting use by at least
5% ... . I believe while five percent is not much, and we wouldn’t feel any change in the monthly budget, it has a
nice benchmark annually ... .” (UrbaMM, 2019).

In addition, as most of the interviewees have experience with residential energy consumption,
they pointed out that building Rawshans is not the only way to reduce home electricity use, and that
measures such as insulating walls, floors, and roofs is essential, particularly in hot and arid countries
such as Saudi Arabia.

5.7. Saudi Building Codes

The Saudi government has few specific regulations for windows or window treatments with respect
to the architectural design of residential structures. The government only requires windows to function
as passive sources of ventilation and specifies that they must not open towards a neighbor’s house at a
distance of fewer than two meters (ArchMMs, ArchMJs, and ArchMB). Thus, the researchers included
a question in the expert interviews concerning if retrofit Rawshan design should be incorporated
into the Saudi Building Code (SBC). The results showed that all interviewees, even those who had
no experience with Rawshans, agreed that retrofit Rawshans should be included in the SBC under
some conditions. Specifically, five subcodes emerged in the interview data regarding the addition of
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Rawshans to the SBC. These conditions, in descending order of preference, included (a) achieving
privacy, (b) reducing energy consumption, (c) increasing homeowner affordability, (d) addressing
environmental and human concerns, and (e) ease of maintenance.

(@)

(b)

(©)

(d)

The first condition concerned privacy. All of the interviewees stated that any Rawshan retrofit
should respect Saudi culture. As ArchMM said, “ ... I strongly agree on joining my voice to integrate
Rawshans into the Saudi Building Code (SBC), but with the condition that they achieve full privacy
and necessary lighting requirements ....”. Currently, many contemporary solutions exist that
achieve full occupant privacy (e.g., operable curtains). Thus, the researchers posed questions
designed to evaluate the public perception and expert opinions regarding the actions they take
to maintain full privacy when they spend time close to residential windows. As Table 9 and
Figure 6 show, 54.4% of survey respondents reported that they close their curtains in order to
maintain privacy, whilst 13.9% sit away from the window until passers-by depart. Furthermore,
23.03% of respondents reported that they would be willing to install a Rawshan that would help
them to better control daylighting levels and maintain privacy, 7.11% reported that they typically
do nothing, and 1.55% claimed that they employ other means. As discussed previously, privacy
is the most respected factor in Islamic and Arabic countries.

60.00%
50.00%
40.00%

30.00%

20.00%
10.00% .

sitting away of a
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Figure 6. Spending time in front of a window to see outside while maintaining privacy.

The second condition involved reducing energy consumption. All of the experts reported that
they understood that energy used by air conditioning systems is the largest source of energy
consumption in residential dwellings.

The third condition concerned the price of retrofit Rawshans. Some of the interviewees pointed
out that if Rawshans were required by the SBC, they should be relatively affordable in the Saudi
market. “To be accepted and included in the Saudi Building Code, besides preserving their identity,
they should be affordable for all users ... ” (CiviMM, 2019). However, ArchMB stated, “I think if a
retrofit Rawshan passed the optimization [process], it wouldn't be a problem [for residents] to pay higher
prices because they could see lower costs over time ... .".

The fourth condition involved environmental and human benefits, which relate to thermal
comfort. One of the decision-makers (ArchM]), who had experience with traditional Rawshans,
reported that “ ... I'm one who has experienced with a Rawshan in my father’s home, and I believe it
helped in making comfortable zones ... So,  would support adding retrofit Rawshans to the Saudi Building
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Code if they achieved exactly the same goals as traditional Rawshan plus supported the environment and
help humans ... .".

(e) The fifth condition related to ease of maintenance. This subtheme emerged from interviewees who
had lived in a home with a Rawshan. They pointed out that one disadvantage of Rawshans was its
opening, which allows dust and insects to enter the home. For example, one maintained that any

retrofit Rawshan design should add single pane glazing to its operable windows (ArchMM, 2019).

6. Limitations of the Study

The main limitation of the survey was its dependence on participants using a computer to access
the Internet to complete the survey. According to the Communications and Information Technology
Commission in Saudi Arabia, in 2015, 8.88% of Saudi Arabians were not using the Internet. Therefore,
the study involved only educated in Saudi Arabia, who in 2017 included 81.3% of the population,
according to the Department of Statistics and Information in Saudi Arabia. In terms of Internet access
in Saudi Arabia, use by young people is more frequent than by older people [73]; 53.30% of Saudis use
email services, and 7.01% of the public do not use any Internet services [73]. Additionally, according to
the Ministry of Electricity in Saudi Arabia, some villages in suburban areas across Saudi Arabia are not
covered by the national electricity grid, relying on local energy sources; thus, those people were not
included in the study. Nevertheless, despite these limitations, the study reached the majority of towns
and cities across Saudi Arabia.

7. Conclusions

In this era of globalization, many researchers assert that contemporary Middle Eastern architecture
suffers from an identity crisis, mainly due to the absence of a consistent understanding and application
of the principles connected with vernacular environments and precedents. As found in this study,
architects should rethink the values and reconsider the principles that once elevated vernacular
architecture in the Middle East and insisted that nurturing a suitable architectural identity in the region
was crucial. This study provides a comprehensive investigation for a Rawshan vernacular architectural
element and includes a quantitative and qualitative study to support the need of reviving the Rawshan
in residential buildings in Saudi Arabia. The following recommendations can be made based on the
analysis results of the quantitative and interview data.

The trends of ”exhibitionist and extravagance culture” have spread in the Saudi community, and a
Rawshan has appeared with a high quality of motifs, which means environmental consideration has
been faded of the sight for designing a Rawshan. In fact, aesthetics is among the important criteria for
a Rawshan. However, in the case of reviving a Rawshan, designers need to take into account other
criteria mentioned in this study. Reduced energy consumption (i.e., electricity bills) was found to be
the second most important criterion, which should be taken into account for the first stage in designing
a Rawshan (75% with a mean score of 1.56), perhaps due in part to the Saudi government’s decision to
eliminate its electricity subsidies. Although there is a high level of acceptance for reviving the Rawshan
as found from the results, reducing energy consumption does not depend on a Rawshan itself, but it
needs other supporting factors such as wall, floor, and roof insulations. As one of the experts stated, “
... if we imagine installing a retrofit Rawshan in one room (e.g., a living room), which is a room that does not
consume much energy, it wouldn’t reduce building consumption that much. It might save 1-3% in this one
room ....".

The survey results show that daylight ranked third out of five (71%) among the criteria.
This finding was corroborated by most of the interviewees, who agreed with daylight being the
most significant criterion.

Privacy plays an important role in Islamic nations in general and in Saudi society in particular.
On the other hand, the results of this research showed that the survey respondents ranked privacy
fourth out of five criteria. Cultures can merge through foreign architects as stated in Section 5.5, as they
exert an influence through their designs. In addition, the Ministry of Education in Saudi Arabia has
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provided more than 93,000 scholarships which has participated to transferring different cultures to the
country. Therefore, the privacy might be affected by the culture coalescing. However, this result does
not mean that privacy is not required in Saudi homes; after all, it is still required by the Islamic law.

The survey results show that respondents ranked ventilation as the fifth preferable criterion.
Furthermore, the decision-makers recommended that adding additional elements to Rawshans, such as
glazing, could have a significant effect on HVAC (heating, ventilation, and air conditioning) systems.

This research will inform follow-on interventions in the design and use of vernacular architectural
elements in the region. In particular, it will promote the use of these elements for their intrinsic attributes,
such as for improving the perceived comfort of occupants as well as reducing their carbon footprint,
as opposed to merely mimicking ancestral construction traditions. Moving forward, the authors
are building on the findings of this study to design an optimized blind system for a Rawshan that
is customizable for a range of climates and aspects in Saudi Arabia. As such, future research will
investigate the role of the Rawshan in promoting energy efficiency in domestic buildings in the region.
This will be reported in a follow-on publication.
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