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. Abstract

Numerous research studied factors influencing indoor environment quality (IEQ) aspects, but
most of them were focusing on each factor separately. Thus, there is a lack of research on the factors
that affect IEQ as a whole. Studying these variables while considering social and cultural issues is
crucial in the Middle East and Bahrain. Therefore, this research aims to investigate the relationship
between occupants’ satisfaction and IEQ inside an office building in Bahrain and evaluate the social
and cultural aspects of IEQ. The research focused on users’ satisfaction with the overall aspects (i.e.,
thermal comfort, natural lighting, electrical lighting, air quality, and acoustic) and their overall work
comfort within the office space itself. It assesses the connection between the variables and the

hypothesis, as well as the role of personal control and determining IEQ factors in an office building.

To offer a basis for this research, a quantitative method that established an online
guestionnaire was distributed randomly among users of selected office buildings, sectors, and office
types in Bahrain. The questionnaire was conducted over eight months, starting with a pilot study in
September 2021 and ending with the final questionnaire, and data collection was done in April 2022.
Effects of indoor environmental quality on user comfort in office buildings surveys had 508
participants who answered 26 questions. The estimated completion time for the survey was 8 minutes,
with an estimated completion rate of 81%. The total number of individuals with complete responses
was 393.

This research aimed to investigate the connections between occupants' satisfaction with IEQ
criteria, contentment with the facility as a whole, and overall work performance and satisfaction in an
office building. Two out of four hypotheses (H1 and H2) were confirmed, and two were not
confirmed (H3, H4). The key results and implications summarize that Males show more levels of
satisfaction when compared to females. The age variable has a significant impact on IEQ comfort
level. The study concluded that age, years of experience, office type, and position are the factors that
affect IEQ. However, clothing type, working sector, and working hours do not significantly affect a
user’s comfort level. Furthermore, Users with total control over indoor air quality feel more
comfortable in their workplace environment. The study found that people who are not sharing the
office with another gender have a higher comfort level than those who share the office with another

gender.

This study's statistical data and results provide various insights. This involves evaluating
design strategies that allow objective-driven decision-making, as well as emphasizing the need of
cooperating across different professions. Different settings enhance the understanding of the quality
and comfort of the indoor environment. While it would be great for offering a broad variety of
architectural solutions to improve the overall quality of the indoor environment, this research adds to

the design process by highlighting the most critical features.
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1. Chapter One: Introduction

1.1 Introduction

Indoor environmental quality (IEQ) plays a vital role in ensuring the comfort of
occupants at work. According to Klepeis et al. (2001), almost 85% of human time is spent
indoors. The number of hours specified for office workers per day is fixed in every country
(Lan et al., 2012). It is estimated that 15 billion pounds and 38 billion dollars are lost because
of minimizing employees' comfort and illnesses due to inadequate fresh air supply alone in
the United Kingdom and the United States, respectively (Fisk, Black, and Brunner, 2012). As
a result, according to Al Horr et al. (2018), it is essential to understand the indoor office
environment and its effect on occupant comfort, as it heavily impacts their comfort
(Frontczak et al., 2012, Van der Voordt, 2004). IEQ is crucial in influencing workplace users'
work, comfort, and well-being. Unsuitable IEQ can result in various effects, including but not
limited to difficulty in focusing and headaches (Wyon, 2004), poor work performance (Varjo
et al., 2015), employees' dissatisfaction with their jobs (Borisuit et al., 2015), and recognized
discomfort (Bluyssen et al., 2011). In general, environmental aspects significantly impact
people's comfort (Woo and Postolache, 2011). In the 1990s, researchers recognized more
than one factor that caused users' annoyance and complaints about 1IEQ (Fransson, Vastfjéll,
and Skoog, 2007). Researchers acknowledged that the inadequate indoor environment quality
causes workers' lower performance in their workplaces as it drastically influences business

operational costs (Clements-Croome, 2015).

Furthermore, it is essential to have a comprehensive understanding of the
interdependent and influential variables of IEQ, along with the influence of these various
factors on the health and comfort of workers. The quality of the indoor environment often
involves several different characteristics, including thermal comfort, ventilation, indoor air
quality, noise and acoustics, natural lighting, and electricity. It is essential because one of the
primary goals of an office building is to serve the occupants and to understand how the
processes impact the level of comfort experienced by the employees. The office building
environment is considered a comfortable indoor environment when eighty percent of the
people who utilize the building are satisfied with how the environment is established (Ashrae,

2013), and this is a target that must be achieved in all work environments.



1.2 Problem Statement

In recent years, significant research has been carried out to comprehend how the
comfort of building occupants is affected by the quality of the indoor environment (Gou, Lau,
and Chen, 2012; Kim et al., 2017; Ricciardi and Buratti, 2018). Numerous studies have
shown a link between user satisfaction and efficiency, as well as many indoor environmental
features. However, few studies have concentrated on the total impacts of indoor
environmental quality (IEQ) from the perspectives of culture, social psychology, physiology,

and physicality.

Post-occupancy evaluation (POE) has been used in office buildings to investigate the
effect of IEQ parameters on occupants' satisfaction and perceived work performance. Experts
identified four critical factors as intertwined factors that influence worker comfort: personal,
social, cultural, and environmental factors (Al Horr et al., 2016). According to Al Horr et al.
(2016), indoor air quality and ventilation, thermal comfort, noise and acoustics, workplace
architecture, and lighting are the main factors that influence employees’ comfort. Other
researchers considered a thermal quality one of the most decisive factors for user satisfaction
(Putra, 2017; Akimoto et al., 2010). However, several studies concentrated on acoustics and
lighting efficiency instead (Varjo et al., 2015; Synder, 2020). New building designs can
become more sophisticated and dynamic with numerous office configurations, advanced
sensing technology, decentralized and integrated automation systems, and interconnected
indoor environmental quality. These aspects allow users to respond to the indoor atmosphere

individually and with their coworkers (Chen et al., 2020).

Moreover, several approaches to occupant satisfaction evaluation show that the office
building internal environment contributes more favorably or poorly to occupants' satisfaction
and work performance than the building structure. In addition, research centers such as the
Center for the Built Environment (CBE) at the University of California, Berkeley, and the
Center for Building Performance and Diagnostics (CBPD) at Carnegie Mellon University,
Pennsylvania, investigated occupants' satisfaction with specific IEQ criteria and the impact of
these criteria on occupants’ work performance. However, little research has been conducted
on the relationship between occupants' satisfaction with specific IEQ criteria at the
workstation level, their satisfaction with the overall indoor environmental aspects, and their

social contribution to their overall work performance.



It is now understood that users' expectations of IEQ are affected by their mood,
actions, inspiration, thermal preferences, and adaptive behaviors. The climate affects thermal
comfort tolerance, but culture should also be considered because clothing type and style are
influenced by cultural and religious beliefs (Zhang et al., 2017). Another aspect to consider is
the ability to speak and the employees' willingness to express their discomfort (Knez and
Thorsson, 2006). On the other hand, acoustic comfort can depend mainly on the worker’s

work region (Wilson and Nicol, 1994).

Therefore, it is essential to evaluate IEQ variables along with the social and
behavioral variables. Furthermore, it is necessary to examine the intertwined variables that
impact users' comfort in their indoor environment and their job efficiency by considering the
built environment's physical components and users' psychological, demographical, and social

factors.

1.3 Research Question

The main research question is: “What are the correlations between occupants'
satisfaction and indoor environmental quality (IEQ) criteria at the workplace level, their
satisfaction with the entire space, and their overall work performance, especially when

combined with physical, attitudinal, and social variables?”

1.4 Research Methodology

The study employs a quantitative approach to investigate the potential elements
influencing indoor environment quality (IEQ) comfort within an office building in Bahrain,
merging it with social aspects. It involves the application of a structured internet-based
questionnaire. In this research, a survey questionnaire was used to collect the necessary data
since it is one of the most convenient methods for obtaining a large number of responses from
a community. It could offer information on people’s attitudes and behavior on certain issues
by answering questions (Williams, 2003). The questionnaire was created to measure people's
satisfaction with the quality of their workplace's indoor environment, to examine and grasp
an office building's indoor environment comfort requirements, and to study the residents'

perspectives in Bahrain.

A specific research questionnaire was developed to examine the research aims and

answer the research question. The questionnaire has been arranged into five categories:



General/ Demographic

The office overall

Thermal comfort and IEQ comfort beliefs
IEQ control

o > w0 e

Measures of conformity intentions and social-psychological variables

The first part of the questionnaire investigated demographics and included gender,
age, dress code, job sector, office type, working hours, years of experience, and employee
position. Then, the demographics were compared to the office IEQ satisfaction. The second
part of the questionnaire was about occupants' overall satisfaction with the indoor office
environment; this part was used to find the correlations. The third part discussed thermal
comfort and its relation to IEQ satisfaction. The fifth part looked into IEQ control and its
effect on occupant satisfaction. The last part was about social and psychological matters and

their influence on user satisfaction.

1.5Research Objectives

Based on the problem statement above and to the extent of the researcher's
knowledge, no studies have been conducted in Bahrain to test IEQ aspects combined with
social and cultural aspects. This study focuses on testing the quality of the indoor
environment and user comfort. There seems to be little information regarding the occupants'
actions, interactions with the indoor environment, and control level related to user comfort.
To address these issues, this thesis aims to analyze and understand indoor environment
comfort criteria inside an office building based on responses from office building workers to
the questionnaires developed for this study, which can also be used for related future studies.

This thesis aims to:

1. Evaluate the acceptance of the quality of the indoor environment.

2. ldentify the factors that contribute to people's dissatisfaction with their indoor
environment.

3. Study complex aspects of indoor environmental quality (IEQ) related to user’s
comfort.

4. Examine the occupants' needs and the relationship between IEQ and comfort at

the workplace.



5. Look into the role of personal control over IEQ and its relationship with
occupants' comfort.

6. Investigate local beliefs and social factors that play a role in users' comfort and
behavior.

The interconnected factors among the building’s physical, attitudinal, social, and
demographic components all play a role in determining occupants' comfort at the
workplace. Nevertheless, there is a lack of studies that interconnect factors among
building physical, attitudinal, social, and demographic components all together. This
study aims to fill this research gap by exploring the influence of these interconnected
factors on occupants' IEQ-comfort belief, especially for the local region, which is
described as a personal, subjective evaluation of the relationship between the impacts of
IEQ aspects (i.e., the quality of indoor temperature, air, natural and electric lighting, and

acoustics) and comfort.

1.6 Hypotheses

1. Users who work with average thermal levels (not too hot or too cold) are more likely
to believe that indoor environment quality (IEQ) positively impacts their work
comfort than those with high thermal comfort (too hot or too cold).

2. |EQ comfort belief is positively connected to the perceived ease of using IECs
(Indoor Environment Control).

3. Occupants with access to IEQ controls (e.g., thermostats, blinds and shades, light
switches, and windows) are more likely to feel IEQ has a favorable influence on their
job comfort than their colleagues.

4. 1EQ-comfort belief is linked to demographic parameters such as gender, age, dress
code, job sector, office type, working hours, years of experience, and employee
position.

1.7 Research Significance

According to previous research on office buildings, strategies and technologies
improved the indoor office environment. In both newly constructed and redesigned buildings,
such strategies and technologies allowed the design of an environment that favors occupants’
comfort and efficiency (Romm and Browning, 1995). The majority of the structures that will

exist in 2050 have already been constructed (Sbci, 2009). Consequently, research into the
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indoor workplace environment's quality and its relationship to occupant’s comfort is needed.
This research aims to ascertain workplace attitudes and behaviors, social factors, and
contextual factors that impact users' IEQ comfort in Bahrain's office buildings. Studying all
aspects of IEQ instead of only focusing on one aspect of IEQ is essential. Therefore, this
research will look at the local beliefs that play a crucial role in the comfort and behavior of
users. A survey of Bahrain's society highlighted the perceived IEQ and users' comfort
dependence on social and cultural aspects, combined with personal motivation in office

building environments.

After considering local preferences, this study may provide a better indoor
environment in an office building. This study might contribute by developing and testing a
model that explains the overall complex and simultaneous link between IEQ aspects and
occupants' perceptions of their indoor environment. This model can be a starting point for
future studies looking at the impact of IEQ criteria on office building occupants. The findings
of this study can be utilized as a reference point for determining the relationship between
IEQ, user comfort, and social and cultural factors.



1.8 Thesis Structure

This thesis has been constructed to accomplish the objectives stated above. The
structure of the thesis is as follows (figure 1):

Chapter 1: Introduction:

This chapter establishes the study's background, problem statement, research

questions and objectives, hypotheses, and research significance.
Chapter 2: Literature Review:

The second chapter summarizes the topic's research overview and current knowledge.
This chapter is divided into nine subsections and covers the fundamental ideas underlying
IEQ, describes current methodologies and outlines the primary strategy implementation up to
date.

Chapter 3: Methodology

The third chapter covers the research methodology utilized to attain the proposed
objectives. It describes the primary techniques and tools used for data collection, including

parameter measurements, questionnaires, and instruments.
Chapter 4: Data Analysis, Discussion & Findings

This chapter presents factors analysis and descriptive analysis results. The results of
the factors analysis indicate variables related to the IEQ criteria. In contrast, the descriptive
analysis assesses a hypothesized model that suggests a connection between work comfort and
satisfaction with IEQ components, building satisfaction, overall comfort outcomes, and
social-psychological aspects.

Chapter 5: Summary, Conclusion, Recommendations, and Future Research:

This chapter is based on the findings of the previous chapters of this research. These
findings are examined in light of the literature review in Chapter 2 of the same research. In
addition, it provides a summary of the results, discusses their limits, explores their

implications in standards, and concludes with suggestions for further studies.
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2. Chapter Two: Literature Review

The purpose of this chapter is to examine the theory behind indoor environmental
quality (IEQ) aspects and personal control within buildings, specifical workplaces. This
chapter examines the underlying concepts of IEQ, offers a summary of existing techniques,
and provides an overview of the principal strategy implemented nowadays. It provides the
context and overview of the research and investigations conducted, as well as the evolution of
personal control of indoor environments. The chapter consists of nine subsections. First a
literature review on the importance of IEQ and user comfort. Second, discussion of IEQ
satisfaction in the workplace. Third, factors affect the quality of the indoor environment in
the physical environment. Fourth, views and biophilia. Fifth, the effect of cultural variations
on IEQ. Sixth, personal control of the indoor environment. Finally, a description of the ideas
and methods will be further explored in the methodology section.

2.1 Introduction

The relationship between indoor environmental quality (IEQ) and occupant’s comfort
has become a critical study area throughout the building life cycle. The relationship's
significance is highlighted as IEQ has a strong effect on changing people’s actions by nature,
especially in places like an office building where the occupants' comfort is of high
importance. Therefore, this chapter uses the literature review as the basis to provide a rational
understanding of the connection between IEQ and occupants’ comfort in an office building.
The literature highlights the relationship between IEQ factors and cultural, social, and

physical perspectives.

The majority of the world's population lives in cities and works in offices, so humans
spend most of their time indoors (Ashrae, 2013). It is accepted that urban life has led us to
live more than 80% of our time in closed spaces. Therefore, the idea of ideal interior
environments and what is wanted, expected, demanded, and accepted by the users about the
places in which they spend a considerable portion of their lifetime. Al Horr et al. 2016 argued
that it became vital to understand the indoor office environment and its effect on occupants’
comfort. Indoor environments have far-reaching consequences on people's health, general
well-being, and efficiency. Several studies have looked at how building occupants view the
indoor environment and what defines a comfortable environment. Various physical and
chemical parameters that affect building occupants' comfort have been identified in indoor

environments. There are acceptable ranges of IEQ standards, and criteria dealing with IEQ
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have been established. Despite the fact that these criteria were implemented in the indoor
environment of a building, not all building occupants are satisfied with the indoor

environment (Frontczak et al., 2012).

Adding to that, the concept of IEQ is not static; it evolves along with countries'
technological and economic development and becomes increasingly demanding as societies
evolve. Various subjective responses to the same indoor conditions can occur as not everyone
is pleased with the same set of circumstances. Another reason could be that satisfaction with
indoor environments is affected by influences other than physical conditions, such as cultural,
social-psychological, physiological, and physical perspectives (Frontczak et al., 2012).

2.2 Importance of Indoor Environmental Quality IEQ and user’s comfort

IEQ could be defined as “the assessment of important factors impacting occupant
comfort and wellbeing” (Garnys, 2007) and “an element to offer a physically and
psychologically healthy environment for its occupants” (Bonda & Sosnowchik, 2007).
Because workers are the most significant expense in the workplace, creating an interior
environment that improves worker comfort, health, and well-being could impact business
investments by improving worker satisfaction and comfort (Fisk, 2000). A reduction in
workers’ performance could be caused by low IEQ and result in a significant financial impact
on the company (Garnys, 2007). As a result, businesses have looked into IEQ to improve the
quality of life for their employees as a form of cost savings (Kats, 2013). Thus, providing a
high IEQ that supports workers' quality of life can be considered the primary objective of an
office building. In other words, office buildings are intended to create a pleasant indoor
environment for workers (Meir et al., 2009).

Direct and indirect effects of IEQ on occupants' comfort studies can be traced back to
the 1920s when Maslow and Vernon, and Bedford published their work on the workplace
environment and its needs (Maslow, 1943; Vernon and Bedford, 1926). Early researchers
such as Herzberg (1966) and Heschong (1979) demonstrated the importance of IEQ on the
comfort of its occupants in the workplace. Rather than providing buildings suitable for
survival, the built environment sector has a fundamental obligation to provide a built
environment that is beneficial to its occupants and promotes their health and well-being
(Construction, 2014).

Concerning the work environment, more progress has been made in the integral

concept of the indoor environment, at least from the theoretical point of view. The

13



requirements of an indoor environment contribute significantly to improving the health
conditions of the working population (WHO, 2004).

The quality of the indoor environment affects the user's comfort. Personal, social,
organizational, and environmental factors are the significant factors that influence human
comfort in the workplace. But it is unclear how significant these individual variables are and
how they interact (Clements-Croome, 2006). When 80% of office occupants are comfortable
with the environmental settings, it is called a healthy indoor environment (ASHRAE
Standard, 2004). The comfort that occupants feel inside the environment is directly related to
their happiness in the indoor environment (Frontczak et al., 2012, Choi et al., 2009).
Employees' perception of their working environment substantially affects their job

satisfaction, which significantly influences their performance.

Comfort is contextual and differs from one person to another. It is identified as
reducing uncomfortable feelings, which positively affects one's overall wellbeing. In an
office environment, there are various forms of comfort, including physical comfort (air
quality, temperature, and noise), functional comfort (disruptions, interruptions, distance from
work, and resources), and psychological comfort (privacy, territoriality) (Feige et al., 2013).
Physiological, social, and physical environmental factors may also influence workplace
comfort (Oseland, 1999). Oseland divided the physical environmental conditions into four
categories. These categories are physical conditions (temperature, light, noise, and air
quality), space (plan, configuration, and privacy), usability (workstation and controls), and
aesthetics (color and quality). According to researchers, the behavioral environment, which
includes several behavioral and social aspects in the workplace, affects the overall occupant’s
comfort (Haynes, 2007; Fleming, 2004). Privacy, collaboration, interaction, and distraction
are subjective behavioral and social factors that affect an occupant’s comfort (Brenner and
Cornell, 1994, Fleming, 2004).

According to Haynes, the behavioral environment is an interconnected feature of an
office environment that influences occupant behavior and the social environment that the
office workers build and develop. Haynes (2007) suggested a theoretical theory in which
workplace occupants and work behaviors affect the physical and behavioral elements that
constitute the office environment, and both affect office efficiency. He believes that the
physical environment includes office layout and comfort, while the behavioral environment

includes distraction and interaction (Haynes, 2007; Haynes, 2008). While the literature on
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these factors focuses on the IEQ, there is a lack of attention to occupant’s comfort. As a
result, the impact of these factors on occupants’ comfort should be reevaluated. The

following section contains a review of the literature on IEQ. Factors.

2.3 Relationship between IEQ aspects and satisfaction in the workplace

The majority of the attraction of an office design stems from the possibility of
improving the overall IEQ for the employees. Air quality, temperature conditions, lighting,
ventilation, and occupant's level or type of personal control over environmental
circumstances are all essential factors that influence occupants’ comfort (Heerwagen, 2003).
Over the last decade, researchers have consistently discovered a link between the IEQ of
work environments and occupants’ happiness and performance. For example, Clements-
Croome and Baizhan (2000) investigated the relationship between workplace performance
and the indoor environment. They discovered that when overall dissatisfaction with the

indoor environment was high, users' self-assessed performance suffered.

As the green building movement progressed, the emphasis shifted to the relationship
between IEQ and the health and comfort of building inhabitants. IEQ refers to the ability of a
building to provide its residents with an interior environment that satisfies the requirements
for maintaining their health, happiness, and productivity (Liang et al.,2014). In the past years,
extensive research has been conducted on the effects of acoustic quality (Kaarlela-Tuomaala
et al., 2009), lighting (Abdou, 1997), thermal comfort (Mahbaob et al., 2013), indoor air
quality (IAQ) (Wyon, 2004), and overall indoor environmental quality (IEQ) (Fisk et al.,
2011) on the safety and productivity of building occupants. The most significant economic
advantage of a green building for its occupants is the enhancement of productivity and labor
efficiency (Kats et al., 2003). Green office buildings are related to improved productivity,
reduced absenteeism, cheaper health insurance cost, and a lower incidence of workers'
compensation claims (Singh et al., 2010; Thatcher and Milner, 2012). During the certification
of green buildings in Taiwan, the IEQ was assessed based on the building's acoustics,
lighting, ventilation, and interior construction materials to provide inhabitants with a healthy
and pleasant indoor environment. However, thermal comfort was not considered an essential
aspect of IEQ assessment. Chiang and Lai (2002) created a scoring system comprised of nine
criteria for use in Taiwan. In this approach, a building satisfies the overall IEQ criteria if the

sum of the points granted for each criterion, after weighting, is at least 60. However, thermal
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comfort is not included as a criterion in this system, as achieving thermal comfort inside a
building in Taiwan during hot summer days frequently requires extensive air-conditioning
(AC) and is viewed as a departure from the energy-saving aspect of the green building

initiative.

2.4 Factors influencing the quality of the indoor environment in the physical

Environment

2.4.1 Thermal Comfort
2.4.1.1 Definition and importance of thermal comfort

Thermal comfort is described as "a state of mind that reflects satisfaction with the
thermal environment™ (ASHRAE, 2004). Workers' satisfaction with the temperature in their
offices, when compared to the other parameters, demonstrates a strong link to their overall
indoor air quality situations (Wagner et al., 2007). Clothing, shifting motion, changing
attitude, window position, and mood are all highly independent and complex variables that
affect comfort (ASHRAE, 2005). It is a personal condition that differs from one individual to
another; comfort evaluation is a perceptual mechanism affecting physical, physiological, and
psychological factors (Lin and Deng, 2008). Overall thermal comfort in a building is
challenging since it results from various physical conditions, creating a thermal environment,
and understanding a set of subjective human responses to that thermal state. Individual and
geographical thermal comfort varies due to various factors such as age, sex, metabolism rate,
and time of year (Quang et al., 2014). The number of complaints about discomfort in a
workplace is used to measure thermal comfort. The human response to thermal comfort is
described in the literature using terms like thermal sensation, thermal acceptability, and
thermal preference (Langevin, Wen, and Gurian, 2013). Human thermal comfort is a
psychological feeling, while thermal sensation is an objective state (Hensen, 1991). The
direction and magnitude of one's sensory experience of the local thermal environment are
known as thermal sensations (ASHRAE, 2010).

Thermal comfort is affected by air temperature, air density, relative humidity, mean
radiant temperature, clothing insulation, and metabolic rate (Goldman, 1999; Lin and Deng,
2008). The degree to which an occupant accepts the environment is referred to as thermal
acceptability. In terms of the Environment, thermal preference is ideal (Langevin, Wen, and
Gurian, 2013). When an environment changes from an appropriate to a desired thermal

condition, occupant satisfaction improves. According to the literature, females express more
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discomfort in a thermal environment than males, as they are more sensitive to deviations
from an optimal thermal environment and are less satisfied than males in more excellent
conditions (Karjalainen, 2012, Kim et al., 2013).

For decades, researchers have studied thermal comfort, and numerous thermal
comfort standards and measurement methods have been established (Olesen and Parsons,
2002; ASHRAE, 2005). These standards are set for models and studies that mainly focus on
North America and Northern Europe (Ogbonna and Harris, 2008). They are suitable for static
and uniform thermal environments but do not consider individual variables such as age,
gender, or regional behavior and expectations (Zhai et al., 2015). As a result, these standards
may not be entirely accurate for all types of indoor activities and different regional climates.
Many research studies in various regions of the globe questioned and proved incorrect
expectations and predictions of thermal comfort, as they were done based on a "rational
approach” that ignored age, gender, and race and suggested a narrow, well-defined thermal

comfort spectrum (Ogbonna and Harris, 2008; Nicol, 2004).

The importance of thermal comfort in occupants’ efficiency cannot be overlooked, as
the lack of efficiency could be caused by dissatisfaction with thermal comfort (Roelofsen,
2016). While ambient temperature significantly affects occupants’ thermal comfort, local
thermal ventilation or work conditioning may also impact their comfort. Local thermal
ventilation and personal control are beneficial in an office where worker teams are seated in
various zones. It may also be used in offices where workers must perform various tasks that
require varying degrees of physical activity. While employee thermal control is linked to
increased comfort and satisfaction, it also raises concerns about occupant control behavior.
Acceptance of a thermal environment is subjective and strictly related to the occupant's
expectations. Individual variations occur in user comfort expectations and preferences of the
environment (Moezzi, 2009). In addition, inefficient use of the thermal control system could
result in energy waste (Shahzad et al., 2016). An inefficient thermal control system in
workplaces wastes energy due to occupants' lack of understanding of the system operation
and general thermal comfort disagreements. Energy awareness could contribute to a shift in
behavior toward more energy-conscious activities, resulting in energy savings and increased

occupant satisfaction and comfort (Tetlow et al., 2012).
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2.4.1.2 Thermal conditions and occupants’ satisfaction and work performance
According to ANSI/ASHRAE Standard 55, if 80% of occupants are happy with a

building's thermal environment at any particular minute, the building's thermal environment
is rated as relatively pleasant. The furniture materials in office buildings, such as mesh back
chairs and seats, can help workers feel more comfortable in warmer environments by
minimizing heat build-up. The colors of interior surfaces can influence employees' feelings of
coolness or warmth (BuildingGreen, 2004). The interaction of these elements and others has
an impact on occupants' thermal comfort. According to the CBE occupant survey findings,
happiness with workplace temperature (as one aspect of thermal conditions) contributes
considerably to workspace satisfaction and is closely associated with overall building
satisfaction (Frontezak et al., 2012).

Temperature dissatisfaction can directly impact employees' physical and mental job
performance (Fisk, 2000; Wyon, 1996). For example, changes in temperature between 18°C
and 30°C can significantly impact employees' writing, working, and learning performance, as
well as their reading speed and word memory (Wyon, 1996). According to Seppanen and
Fisk (2006), the increase in room air temperature between 20.0-23.0°C increases job
performance. Previous research found that occupants' satisfaction with workstation thermal
conditions is related to their satisfaction with the overall institution and job performance.

The thermal quality level in workplaces directly impacts the level of comfort and
well-being experienced by employees. According to Wargocki and Frontczak (2011), the
thermal environment is often considered the most critical factor in achieving high levels of
IEQ. According to Oz and Ergonil (2015), the quality of the thermal environment affects not
only the health and well-being of employees but also their productivity. According to them,
the ability to control and adjust the temperature is a crucial factor in influencing the degree to
which employees are satisfied with their level of thermal comfort. A study performed by
Huizenga et al. (2006) at the Center for the Built Environment showed that 76% of all tenants
who had access to a thermostat were satisfied with the temperature at their place of

employment.
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2.4.2 Indoor Air Quality (IAQ) and Ventilation
2.4.2.1 Definition and Importance of Indoor Air Quality
Indoor air quality (IAQ) refers to "the environmental qualities within buildings that
may impact human health, comfort, or job performance” (IAQ-SFRB, 2010). The
ANSI/ASHRAE 62.1 Standard (2010) defines acceptable perceived IAQ as "air in which
there are no known pollutants in dangerous amounts as assessed by appropriate authorities,
and a significant majority (80 percent or more) of those exposed do not show dissatisfaction."

IAQ is a crucial aspect that affects occupants' well-being and comfort (Wargocki,
2002). There is no doubt that all indoor environments aspire to have fresh air free of
pollutants, and that depends on the quality of the outdoor ambient air and how it is used to
meet the needs inside factories, buildings, and homes. Various studies indicated that
pollutants in indoor air might be in greater quantity than those in outdoor air. This could be
reasoned through the following: 1) pollutant concentrations are not significantly reduced
when outdoor air enters buildings, 2) people spend approximately 90% of their time indoors,
3) hundreds of products that are used inside buildings are considered new sources of air

pollution (Environmental Protection Agency, 1998).

Langer and Bekd (2013) found that a workplace with good air quality has better job
efficiency in terms of office tasks such as text editing, proofreading, and mathematical tasks.
IAQ is a difficult principle to measure as it comprises various time-dependent physical and
chemical parameters (such as humidity levels, temperature, and the number of air
contaminants). IAQ parameters are impacted by outdoor environments (climate), building
conditions (material, layout, and construction), HVAC systems (Heating, Ventilation, and
Air-conditioning systems), indoor space configurations (furnishing, decor, and equipment),
and occupant efficiency habits. These variables are highly interdependent and dynamically
influenced by various adjustments and interactions (Szczurek et al., 2015). IAQ can be
improved by either rising ventilation or decreasing pollutant levels in the air. Ventilation
systems in indoor environments condition the air, control thermal loads, and maintain
pressure differences. Ventilation could reduce the concentration of pollutants by diluting
them. However, at the same time, it can pollute spaces that were freed of pollutants, a
situation that has been specially studied with tobacco smoke. Most common ventilation

systems do not have filters for respirable particles (Spengler JD, 1999).
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The type of pollutants in an indoor environment does not differ from pollutants in an
outdoor environment. These pollutants are classified as chemical (including carcinogens),
biological, physical, and ergonomic pollutants. Chemical pollutants are generally further
classified based on their toxicity and relative concentration between indoor and outdoor
environments. Biological, physical, and ergonomic pollutants do not reference the outdoor
environment. However, these pollutants are highly influenced by the concept of hygiene and

comfort conditions which are related to economic development and culture.

According to the researchers (Wargocki, Wyon, and Fanger, 2000), improved
occupant satisfaction resulting from improved IAQ would benefit both the occupants and the
building as a whole. In today's Western world, maintaining optimal indoor environmental
conditions is primarily achieved at the expense of increased energy consumption, a situation

that is very evident in indoor air management.

Studying the quantitative effects of improved air ventilation rates in workplaces
around the United States supports this argument. On a national scale, it was predicted that
raising minimum ventilation rates from 8 to 10 I/s per person will save US$13 billion per
year, and increasing ventilation rates from 8 to 15 I/s per person will save US$38 billion per
year (Fisk et al., 2012). These advantages reflect a recognition of improved occupant
performance and comfort as a result of improved air quality. Reports also showed that air
quality and movement have a significant impact on indoor environment comfort and
satisfaction. A case study in California on a municipal office building identified that air
movement affects thermal comfort (Zagreus et al., 2004). The users of the building reported

that improved air movement would significantly enhance their comfort.

An online survey in 215 buildings imposed the effect of air quality on sensed
productivity. Cleanliness, stuffy air, and smell were identified as factors that significantly
impact air quality. (Huizenga et al., 2006). According to the analysis, occupants without
access to windows were less satisfied than occupants with access. A linear relationship
between air quality and perceived productivity was yielded as an assessment of satisfaction.
Moreover, Pawel Wargocki, David P Wyon, and P Ole Fanger studied air quality effects on
workers' performance of tasks like typing and proofreading. (Wargocki, Wyon, and Fanger,
2000). The analysis outcome points out a strong correlation between air quality and

performance and satisfaction. The study showed that works that are more satisfied with the
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air quality tend to perform better. Thus, these studies concluded that doubling the workplace's

ventilation rate increases the workers' performance and comfort.

The outcome of more recent studies approved the relationship between air quality and
occupant comfort and satisfaction. Contrary to other indoor environmental factors, air quality
considerably affects the occupant's health, general wellbeing, and satisfaction. (Sadick and
Issa, 2017).

2.4.2.2 Indoor Air Quality conditions and occupants’ satisfaction and work
performance
Biological pollutants and chemicals in the interior space, including pollutants from
materials and furnishings, are linked to IAQ in building settings. Furthermore, the rate of
ventilation, which is affected by external environmental conditions and human activities such
as cigarette smoking, has an impact on the 1AQ of building settings (IAQ-SFRB. 2010).
Issues in IAQ can have a negative impact on the health, comfort, and performance of building
users (Antikainen et al., 2008).

Research performed by the Indoor Environment Department (IED) of Lawrence
Berkeley National Laboratory (LBNL) indicated that the increase in workers' satisfaction
with 1AQ is related to improved job performance. According to this study, a reduction in
occupants’ dissatisfaction with IAQ by 10% can result in a boost in their job performance by
1% (1.E.D.,-2010; Wargocki et al., 2000).

Indoor air quality (IAQ) refers to "the environmental qualities within buildings that
may impact human health, comfort, or job performance” (IAQ-SFRB, 2010). The
ANSI/ASHRAE 62.1 Standard (2010) defines acceptable perceived IAQ as "air in which
there are no known pollutants in dangerous amounts as assessed by appropriate authorities,

and a significant majority (80 percent or more) of those exposed do not show dissatisfaction."

Improved IAQ at workstations can increase job performance, according to Fisk and
Seppanen (2007). According to their research, indoor pollutants sources, such as off-gassing
of toxins from surface materials, equipment, and furnishings, can impact employees' work
performance, including text proofreading, text typing, speed, and accuracy (Fisk and
Seppanen, 2007). Removal of a carpet that caused complaints about its negative impact on air
quality improved typing and reading performance by about 4%. While, typing errors were

reduced by 16% by removing computers with CRT monitors that produced pollutant sources
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(Bako-Biro et al., 2004). Adding to that, text typing speed and accuracy were improved by
removing pollutant sources such as linoleum flooring and shelves (Wargocki et al., 2002;
Bako-Biro, 2004).

The International Center for Indoor Environment and Energy (ICEE) at the Technical
University of Denmark has conducted several studies on the impact of IAQ on human
performance. Research findings showed that exposure to a pollutant source, such as a 20-
year-old carpet, has a significant negative impact on occupants’ performance (Fanger,2008;
Wargocki, 2008).

2.4.3 Lighting
2.4.3.1 Definition and Importance of Lighting
When discussing architecture, one must inevitably bring up the topic of light, and
most notably, natural light. Lightening is more than the physical means that enables people to
see the exterior and interior material forms of buildings. Instead, it provides architecture with
its primary energy component, which is required for the existence of a rich integrated duality
of matter and energy. This generates an aesthetic sensation in the users that goes beyond

merely being useful (ul Haq et al., 2014).

Therefore, excellent design is always related to natural illumination generated within
the structure. From the categorical eloquence of the Pantheon's single opening to the magical
richness of the Germanic baroque to the progressively intricate Gothic cathedrals, natural
light has been a determining factor that influences the quality of space. Despite this, the
importance of light in architectural aesthetics is sometimes overlooked when analyzing great
works with solely stylistic and geometrical criteria. When we visit a building, the aesthetic
force of light distinguishes architecture from simple construction in the narrower meaning of
architectural excellence. This is how the best architecture critics, from Vitruvius to Bruno
Zeni, have defined light when speaking with the enthusiasm that only art can generate (ul Haq
etal., 2014).

The lighting of a room must be in line with the activity that takes place in it. For
example, dim lighting is sufficed for watching television, while lighting must be much more
intense for reading. Moreover, the lighting should not be used as an aggressive element that
ends up tiring the occupants. An office that is comfortable from all the points of view listed
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with walls painted in bright red would be uncomfortable for the occupants (Augustin,
Frankel, and Coleman, 2009).

Daylight is essential for humans' biological clock to work correctly and get the energy
for mental and physical performance during the day. Throughout the year, daylight affects
humans’ day-to-day tasks. The biological clock, also termed the internal clock, is regulated
by daylight and has been set for millions of years in response to the sun's rising and the
darkness of night. Thus, light is needed to regulate human physiology and performance
(Aries, 2005). The majority of people's time is spent indoors, which makes it essential to
understand the space and distribute its light accordingly (Leech et al., 2002). Exposure to
daylight has a positive impact. Overall, it affects people and makes them happier and more
relaxed (Li, 2010). Since office workers spend most of their time indoors, they rely on indoor
lighting or any available natural lighting to accomplish their assignments. Daylight is the best
light source because of its superior color rendering and its ability to produce the best light for
human visual comfort. It brings a sense of joy and happiness to people and positively affects
them (Li, 2010). Organizations that support natural lighting obtain higher occupant efficiency
and comfort in their workplaces (Yang and Nam, 2010). The lighting of workplaces must
allow workers to have adequate visibility conditions to circulate and carry out their activities
without any risk to their safety and health. Natural light is preferably recommended, which, if
it is not enough, will be complemented by general artificial light, and it will also be
complemented by localized light when high illumination levels are required in specific areas.
When the lighting is not adequate, it could result in visual and ocular and an increase in
fatigue, and as a consequence, more errors and accidents could occur along with a decrease in

performance (Yang and Nam, 2010).

Daylight is preferred by building users over electrical lighting (Elzeyadi, 2011).
Physical, behavioral, and psychological factors also play a role in occupant choice.
Physically, there is not much of a difference since, for a rate, electrical lamps will cover the
spectrum and color rendering of daytime. However, according to the literature, physiological
and psychological factors affect humans' sensory and hormonal processes (Rea, Figueiro, and
Bullough, 2002). Visual size, luminance intensity, color difference, retinal image efficiency,
and retinal lighting are all factors that influence how much a person performs any task
(Boyce, 1997). Daylight levels are several times larger than those of typical electrical
lighting. They affect melatonin, a hormone that controls the body's internal clock, as well as

these light levels (Rea, Figueiro, and Bullough, 2002). It has to do with the assumption that
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daylight improves consciousness during office hours while doing monotonous work (Boyce,
1997, Nagy, Yasunaga, and Kose, 1995). Several studies indicated that daylight is necessary
for the human body to function correctly in everyday activities. According to a study of office
staff focused on the value of windows and their advantages, almost all of them agree that
workplaces should have windows, and 86% believe that natural lighting is the best source of
illumination for office activities (Cuttle, 1983). Windows can offer views of various visual
details such as the atmosphere, nature, and nearby events. These views can be appealing to
the eye and positively affect the occupants' efficiency (Heerwagen and Heerwagen, 1986).
Thus, the literature validates occupants' preference for windows. On the other hand, the
window scale's acceptability depends on factors such as the amount of indoor and outdoor

light, sun angle, and sky luminance (Ne'Eman, 1970).

According to a study, only 43% of respondents prefer large windows in an office
setting, and different spaces require different lighting levels (Butler and Biner, 1989). An
investigation into high-rise office buildings found that just 56% of those who responded
considered window access to be important. According to 86% of the personnel, the size of the
window did not matter as long as the lighting conditions were appropriate (Wotton, 1982).
Due to solar radiation and wind speed, the window's orientation causes markedly different
control responses (Zhang and Barrett, 2012). The use of more blinds on the southern side of a
glazed building than on the northern side indicates that the occupants dislike direct sunlight
(Rubin, Collins, and Tibbott, 1978). Blind use in windows is heavily influenced by solar
altitude and solar radiation, suggesting discomfort caused by direct sunlight. The exterior air
temperature, the year's season, the time of day, and the office's occupancy pattern are closely
associated with window control (Zhang and Barrett, 2012). The scale, place, and form of the
glass facade are all determined by the geographical area, local environment, and immediate
surroundings. However, owner dissatisfaction is increased by the usage of blinds and the
misuse of glass facades in Dubai's skyscrapers due to inadequate construction and lack of
knowledge about orientation and solar attitude (Aboulnaga, 2006). Blinds results in the usage
of electrical lighting and wasting of the available sunlight, which increases CO; pollution.
Also, in hot and heavy solar radiation zones, exterior architecture elements in the fagade can
be used to prevent glare issues (Lim et al., 2012).

In hot climates, designers use a double facade to minimize heat gain and glare issues
caused by direct sunlight. The usage of a typical mashrabiya' screen as a second skin in the

Masdar City project in Abu Dhabi, as well as the screen pattern on the Doha Tower in Abu
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Dhabi, are excellent examples of reducing heat gain and glare from direct sunlight in hot
climates (Boake et al., 2014). For a building's natural lighting strategy to work, it needs to
take into account local weather conditions, the building's orientation, and solar altitude, as

well as its near surroundings.

2.4.3.2 Lighting conditions and occupants’ satisfaction and work performance
Electrical lighting and natural lighting are two examples of lighting settings. For an
individual's wellbeing, interior lighting quality must meet human demands such as vision,
activity, communication, mood, comfort, health and safety, and aesthetic judgment (NRCC,

2009). Poor lighting at workplaces may cause discomfort (Boyce, 1998).

In-office buildings, natural lighting has often been seen as a valuable source of energy
savings and a way to improve occupant visual comfort. According to Jones (2008), natural
lighting is a "technique of bringing natural light into interior areas to minimize the use of

electrical lighting."

However, glare from faraway light fittings blocked by high partitions and insufficient
light levels on task surfaces can cause visual discomfort, leading to dissatisfaction (NRCC,
2009a), lower job accuracy, and extended task completion time (NRCC, 2009b). High-quality
lighting settings may decrease distractions and discomfort by providing employees with

appropriate working circumstances and aesthetic aspects for psychological comfort.

According to previous research, occupants' happiness with lighting conditions at their
workstations is connected to their overall facility satisfaction and job performance (Choi,
2011).

2.4.4 Noise and Acoustics
2.4.4.1 Definition and Importance of Acoustics
Hearing is one of the five basic human senses. World Health Organization (WHO)
defines unwanted sounds as noise. According to Frontczak et al. (2012), noise has a
psychological influence on people, such as nervousness and a decreased ability to
concentrate. Excessive noise is undoubtedly a cause of annoyance. The total permissible
noise level measured in decibels must be limited. However, some nuances must also be
considered, such as the noise being permanent or intermittent. It is also necessary to take into

account the noise intervals and those of silence. Another important aspect is the sound
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spectrum; broadband spectrum noises (multi-frequency) are much more tolerable than those
with pure tones and their harmonics, "beep™ type noises to understand us; these, in addition to
being more annoying, if the exposure to them is very prolonged, they end up causing
deafness at the frequency of the beep (Banbury and Berry, 2005).

Consequently, there should be suitable acoustic comfort inside the buildings. In an
office building, noise is a significant factor but not very much in residential buildings.
Acoustic efficiency becomes more critical in office design because most office activities need
some noise control for occupants to function efficiently (Ayr er al., 2003). The noise levels
usually found in buildings in the service sector are below 80 dBA, a level from which action
must be taken to prevent the risk of hearing loss for workers. However, the noise originating
in these buildings could annoy workers and affect their execution of the work. Noise
interferes with verbal communication, acts as a distracting element, hinders concentration and

attention, and reduces performance (Ayr er al., 2003).

Poor acoustic and noise efficiency can contribute to employee frustration and
negatively impact performance and comfort (Frontczak et al., 2012). There are two kinds of
noise sources in an office: external and internal. External noises include cars, crowds,
automobiles, and machinery. Work colleague conversations, one-minute inquiries, and
computer sounds such as telephones and other office devices are examples of internal noises.
(Banbury et al., 2005). According to research, occupants exposed to constant transportation
and traffic noises have elevated blood pressure and stress hormone levels (Evans et al., 1998).
Internal types of equipment such as fax machines, telephones, and air conditioning units may
also be a source of discomfort and tension (Ayr et al., 2003). Voice and workplace noises
have a significant impact on office tasks. Researchers found that the score in ‘memory for
prose' tasks dropped by 66% when people were exposed to different background noises.
Office noises, such as unanswered calls and background voices, hinder the focus of nearly all
of the survey respondents in an experiment (Banbury and Berry, 2005). Both internal and
external noises impact occupants' efficiency, causing stress, anxiety, and potential long-term

health problems.

Vibrations can also cause various effects, ranging from simple annoyance to profound
health alterations and interference with human activities (in the execution of specific tasks
such as reading, in the loss of precision when executing movements, in the performance loss

due to fatigue, etc.).
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Vibrations in the vicinity of a typical service sector workstation due to construction
sites, road traffic, or proximity to elevators can significantly disturb the occupants of the

building. The main symptoms produced by these vibrations are dizziness and irritability.

The most common criticism against offices with an open floor plan is the presence of
ambient noise. This should not come as a surprise, given that the concept of open-office
planning always invites some level of acoustic compromise. This is because of the
contradictory requirements of good speech communication and good speech privacy to co-
exist in a single physical environment. Therefore, there is a danger of interruption and
distraction from background noise wherever there is effective communication, both formally

and informally, as in most open-plan workplaces (Banbury and Berry, 2005).

Utilizing a variety of questionnaire-based approaches, the great bulk of research
undertaken up to date has focused on the last element, irritation. For instance, Langdon
(1966) discovered that the most common complaint about workplace surroundings was noise,
particularly background conversations. Boyce (1974) investigated an open-plan workplace
and found that among 200 employees, 67% of them were bothered by ringing telephones,
55% by individuals conversing, and around 50% by air conditioning and office types of

equipment.

Moreover, 519 employees were examined in 15 European workplaces by Nemecek
and Grandjean (1973), and a third of these employees complained about office noise,
especially background talks (although the mean ambient sound levels were unrelated to these
complaints). In addition, Keighley (1970) evaluated the acceptability of noise in 40
workplaces and measured the ambient and peak sound levels above the background. The
research revealed that acceptability was unrelated to the ambient sound level but substantially
negatively linked with peak levels above ambient, indicating that unique or conspicuous
sounds were the least acceptable. 54% of nearly 2000 participants surveyed by Sundstrom et
al. (1994) said that they were often irritated by noise, mainly caused by people chatting and
telephones ringing. Interestingly, this noise disruption was associated with work and
environmental unhappiness but not with self- or supervisor-rated performance. In conclusion,
these studies indicated that disruption reported by office workers was unrelated to the
ambient noise level. It also showed that distinctive or salient sounds, such as peaks of office
noise, are highly unacceptable. Finally, background speech was reported to be the most

bothersome noise source in the office environment.
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Although the physical qualities of the sound may be comparable, background noise in
the actual world may contain extra meaning, which complicates the application of the
findings of a laboratory study to the real world. Laboratory participants are trained to
disregard background noise, but office employees may pay attention to workplace noises. The
individuals in these trials were exposed to irrelevant sounds for the first time, while office
employees spent a significant amount of time in their workplaces. Consequently, the degree
to which habituation happens is theoretically and practically significant. The habituation
research within the context of the irrelevant sound paradigm is incomplete and inconsistent.
Banbury and Berry (1997) discovered substantial habituation effects after 20 minutes of
continuous exposure. Using a different technique, Tremblay and Jones (1998) found no
indication of habituation. One possible reason for this discrepancy is that the process of
habituation is attention-dependent. In the research conducted by Banbury and Berry,
individuals paid attention to the irrelevant sound, but in the study conducted by Tremblay and
Jones, exposure was accidental (i.e., unattended). The observation might explain the disparity
in the findings that a brief period of silence repaired the interference caused by irrelevant
sound (Banbury and Berry 1997).

Office noise was identified as a potential source of dissatisfaction within the work
environment in previous research in terms of motivational deficits (e.g., Evans and Johnson,
2000), performance decrements (e.g., Veitch, 1990, Banbury and Berry, 1997), and
annoyance. Previous research has found that office noise is a potential source of
dissatisfaction within the work environment (e.g., Sundstrom et al. 1994).

2.4.5 Office Layout Impacts

According to the social connections approach, the lack of interior walls and barriers in
open-plan offices promotes the development of social contact and relationships among
workers, which positively affect employee motivation and satisfaction (Bach, 1965).
Meanwhile, sociotechnical theorists contend that the lack of physical boundaries in a
workplace generates possibilities and experiences for workers that are significantly different
from those they would face if they were working in an area confined by walls and/or
partitions (Muzaffar, Noor, and Mahmud, 2020). Advocates of the open-plan layout assert
that it fosters an interactive and collaborative work atmosphere and dominates the workplace

in various professional fields. Recent research has shown that, despite the structure's many
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well-known advantages, the open-plan office layout could be challenging for executives to
promote collaborative contact and staff productivity (Thalin, 2017). As individuals demand
greater privacy, open space workplaces tend to impede their privacy as they are visible to
other workers and might make them feel uneasy. Employees felt their privacy was violated
since their activities and comments were audible to others in the workplace. Employees’
views of open plan offices included a lack of privacy, overhearing coworker chat, and heating
conditions (Tanabe, Nishihara & Haneda, 2015). The results revealed that workers were
dissatisfied with their work environment since the above conditions impeded their ability to

accomplish their duties.

(Stillman, 2018) The ability of employees to concentrate on their work is hindered by
open office design. The lack of employees' ability to focus due to distraction could result in
the drainage of their cognitive and emotional resources. Moreover, it could be discouraged
employees' face-to-face interactions and cause social withdrawal between coworkers as they
tend to communicate through emails and instant chats rather than in person (Stillman, 2018).
The occupants with open plan layouts were unsatisfied with the amount of sound privacy they

had more than half of the time.

On the other hand, a closed office is a workplace where workers have separate
working areas that are segregated by walls, cubicles, or panels. This type of working area is
also known as a private office. Many people believe that an employee's ability to concentrate
on their task is increased when they have a private cubicle to work in, which in return leads to
increased productivity (Muzaffar, Noor, and Mahmud, 2020). While this is true to a certain
degree, it is evident that for some people, being confined to a cubicle for many hours daily
seems suffocating. This is the case, especially if the cubicle is small (Fanger, 2011). In
addition, closed offices provide a greater degree of privacy, which not only lends a sense of
safety but also plays a significant part in decision-making. A more distinct understanding of
hierarchy and increased productivity because of a reduction in distractions are two further
advantages.

Moreover, the disadvantages of closed offices include more significant expense,
minimal supervision, and restricted possibilities for social connection and cooperation among
staff members. These factors all contribute to a higher likelihood of burnout. However, closed
offices introduce less number of distractions to the workers, which enables them to work

more effectively and create higher-quality outcomes. Companies with occupations that
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demand focus and quiet working locations, such as law firms, accounting agencies, and other
organizations in the financial industry, are more suited to use closed offices than other types

of enterprises (Fanger, 2011).

To save space, energy, and money, there is an increase in designing an open-plan
office layout (Al Horr et al., 2016). Satisfaction of users' comfort largely depends on the
office layout compared to IEQ and personal control factors (Bluyssen et al., 2011). It
influences workers' productivity, well-being, and satisfaction (Chen et al., 2020; Lee,2010).
Many scholars argue that making open-plan offices, like removing walls and boundaries,
encourages social interaction and cooperation between coworkers (Festinger, Schachter, and
Back, 1950). Contrarily, others insist that the absence of walls and boundaries impacts social
interaction and cooperation because of the distractions and overload of surroundings (Ireland
and Garnier, 2018). According to the latest studies, face-to-face interaction has decreased by
approximately 70% in open-plan offices (Bernstein and Turban,2018).

Open-plan offices are inadequate due to their disadvantages. These disadvantages
include low job satisfaction (Veitch et al., 2007), distraction (Varjo et al., 2015; Brill,
Michael, and Weidemann, 2001), cognitive overload (De Croon et al., 2005), and
concentration problems (Kang, Ou and Mak,2017). Also, poor air quality and unacceptable
thermal conditions can cause occupants discomfort in open-plan offices (Haapakangas et al.,
2014; Pejtersen et al.,2006). Research papers showed that workers' thermal comfort is higher
in office spaces with fewer disks than in open spaces or environments with many disks
(Castaldo et al., 2018).

Occupants' dissatisfaction with noise in open-plan offices is high due to the poor
acoustic conditions. The noise and lack of privacy while speaking can cause disturbances
(Varjo et al., 2015; Kang, Ou, and Mak,2017). When the size of open-plan offices increases,
the dissatisfaction with noise and lack of privacy increases (Al Horr et al., 2016). In
correlation, privacy satisfaction in open-plan offices directly impacts the users' satisfaction
with other IEQ factors, like lights and ventilation (Veitch et al., 2007). Moreover, the
satisfaction of workers in terms of their open-plan offices reflects positively on their
satisfaction with the indoor environment and their jobs. This concludes that it is essential to

consider IEQ physical and well-being factors in office layouts (Veitch et al., 2007).
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2.4.6 Views and Biophilia

Biophilic design is one of the most modern methods used to enhance the interactions
and ties between humans and nature in a built environment (Parsaee et al., 2018). The
concept of biophilic design stems from the biophilia philosophy. The term biophilia is a
Greek word that means love of life (Ramzy, 2015). Wilson was the first to propose the
biophilia notion (Wilson, 1984). This notion is based on humans' innate attraction for life and
natural processes and patterns. The creation of the biophilia theory is supported by biological
research and human needs. Humans are part of nature in a biological sense and synchronize
with environmental circumstances (Pfeffer, Korf, and Wicht, 2018). The biophilia hypothesis
supports this viewpoint. It compares humans to other organisms that have gradually adapted
to nature via evolution (Kellert, 2008). The biophilia idea stresses human psychological,
emotional, and spiritual wellbeing through natural human-nature connections (Soderlund and
Newman, 2015).

The biophilic design method aims to reestablish and maintain human-nature
connections and ultimately manifest this intrinsic bond in human life (Soderlund and
Newman, 2015). Biophilic design asserts that this connection with nature is essential for
human health (Gillis and Gatersleben, 2015). Architecture could represent people's
physiological characteristics and psychological characteristics, and disposition toward nature
(Soderlund and Newman, 2015). This architectural strategy could produce shapes and places
corresponding to the design—challenges characterized by varying surroundings (Alexander,
2002).

Biophilic design is an instinctual language of architectural environments, assuming
natural shapes and patterns as vocabularies and compositional grammar (Ramzy, 2015). The
ideal biophilic design incorporates nature into the built environment in a restorative and
inspiring manner without interfering with the space's function (Ryan et al., 2014). Therefore,
designers can create pleasurable, functionally productive, and regenerative structures
provided they have a thorough knowledge of the relationships between realistic patterns and

human needs (John, Clements-Croome, and Jeronimidis, 2005).

Large windows in office buildings allow daylight for indoor environments and
provide occupants with direct visual contact with the outside view (Tzempelikos, 2008).
Being near a window could be good psychologically and physically, mainly if the view
includes natural elements (Heerwagen& Orans, 1986). Employees' stress levels decreased,
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and their quality of life improved by giving them restorative experiences through visual
contact with nature through windows (Kaplan,1993). In other terms, offering access to
appealing outside views and connections to nature may make buildings more effective and
productive places to work (WBDG, 2008). This feature has contributed to better performance
and work-life quality through psychological aspects (Kroner et al., 1992). In contemporary
office buildings with translucent facades, glare prevention is crucial, and a view and natural
light supply are essential (Tzempelikos, 2008). The majority of previous studies of Venetian
blinds refer to the calculation of their optical properties and control issues (Lee et al., 1998)
by utilizing experimental techniques (Aleo and Viadana, 1994; Tzempelikos and Athienitis,
2003), analytical models (Kuhn, 2006), semi-analytical and numerical methods (Simmler and

Binder, 2008), and ray-tracing simulation (Andersen et al., 2005).

According to Wilson (1984), biophilia is the bond that exists between humans and
nature. Humans have an intrinsic attraction to all living things and are extremely sensitive to
the shapes, processes, and patterns seen in nature (Nabhan et al., 1993). These psychological
mechanisms date back to when human contacts with other living species (plants and
creatures) were more direct, active, and frequent than they are now (Krmaov4, 2009). A study
showed that people in the natural environment have a better degree of pleasure and wellbeing
than those who aren’t (MacKerron and Mourato, 2013). Since ancient times, living routines
and environments have been subjected to substantial changes. Nowadays, cities limit humans'
engagement with other creatures, which results in a decrease in human pleasure and well-

being.

Incorporating a natural environment or vegetation into a workplace has a significant
impact on users' comfort (Kellert et al., 2011). Greenery in workplaces positively impacts
workers as it enhances their comfort levels and decreases their stress. In addition, indoor
plants can assist in improving indoor air quality. (Lohr et al., 1996). Passive observation of
natural stimuli through windows can relieve stress and improve users' moods (Heerwagen,
2003). According to field research, employees with a window view of nature felt less irritated
and more satisfied than those with a view of merely the built area (Kaplan and Kaplan, 1989).
Even while outside the building, plants and nature can assist in reducing tension, anxiety, and
stress and increasing the comfort and well-being of users (Chang and Chen, 2005). Windows
with outside world views are one of the significant needs of office occupants to attain
pleasure in an office environment (Parsaee et al., 2019). Therefore, Biophilia and the

presence of views should be part of the fundamental design concept of a workplace. The
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primary goal is to provide the most practical and conducive design for the users, and

including Biophilic design elements increases user wellness and comfort.

2.5 Cultural differences influencing Indoor Environment Quality

Cultural differences in routines, attitudes, thermal preferences, motives, and adaptive
behaviors can all impact occupants' perceptions of IEQ. For example, thermal comfort
tolerance is mainly determined by climate, but it is also influenced by cultural factors such as
clothing choices (Zhang et al., 2017). As a result, indoor thermal comfort has gotten much
attention lately, along with increased living quality. In addition, the occupants' country of
origin impacts acoustic comfort (Wilson and Nicol, 1994).

According to researchers, European and North American cities have a higher indoor
temperature, whereas Chinese cities have the lowest (Zhang et al., 2017). A study showed
that Chinese residents have a high acceptable percentage in terms of comfort, which was
likely due to their wearing clothes with the most significant and considerable diversity in
terms of types and materials. Another research found that Slovenian residents were more
outspoken about controlling electric lights, blinds, and thermostatic values than Italian
residents (d'Oca et al., 2019). Thus, daily cultural and environmental attitudes impact certain
aspects of IEQ (Mansour,2014).

Clothing insulation has a considerable effect on the heat perception of occupants. Asia
has a greater average level of garment insulation than Europe and North America, which
might be attributed to the difference in indoor temperature as | have a lower indoor
operational temperature. On the principle of thermal balance, lower indoor temperatures
result in more heat loss from the human body, causing the Chinese to wear more clothing to
stay warm. In addition, several studies have shown that Chinese and Asians have a lower
baseline metabolic rate than whites and Westerners (WoutersAdriaens and Westerterp, 2008;
Qi et al., 2014). According to the PMV function, individuals with a lower metabolic rate must
wear more clothing to maintain a neutral body temperature in the same thermal environment.
Chinese garment insulation is the highest and most diverse. European and North American
clothing has a comparable amount of insulation, which is lower than that of the Chinese.
Individuals feel warmer while wearing more clothing at the same temperature. (Zhang et al.,
2017).
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It appears appropriate to examine the behavior of building occupants from a
multidisciplinary standpoint. The contextual (rather than just environmental) variables that
influence human-building interaction are now widely acknowledged by researchers (O'Brien
and Gunay, 2014). Researchers in the area of architecture have contributed substantially to
developing an interdisciplinary approach to understanding how occupant behavior, comfort,
and satisfaction influence the accomplishment of high-performance buildings (Day and
Gunderson, 2015). Day and Gunderson, 2015 presented a framework that integrates academic
views and research methods from interior design, building science, data science, and social
science. The architects supported the hypothesis that occupants who received appropriate
instructions on utilizing building technology and energy systems were more likely to be
happy with their working environment—focusing on the social-psychological aspects of
energy concerns that influence the intents of workers in the workplace. A previous study
(D'Oca et al., 2016) highlighted the need for additional knowledge on individual adaptive
behavioral patterns and motivational drivers in the office environment. The interactions with
building control devices to establish an individual's comfort conditions are negotiated in
social networks, where monetary incentives for engaging in pro-environmental behaviors are
negligible compared to residential spaces. Staddon et al. (2016) revealed that workplace
social norms and group dynamics are vital factors that affect workers' desire to engage with
building control systems. They demonstrated how information on workers' desire to save
energy and the effect of subjective norms might be used to develop intervention programs for

energy consumption in office settings.

2.6 Personal control

Personal control significantly influences the user's experience and level of satisfaction
in relation to the indoor environment. Building service system designers currently appear
skeptical about the advantages of having personal control over the temperature and humidity
of an indoor environment. As a result, designers frequently eliminate opportunities for
control, like operable windows and adjustable thermostats. They are likely unaware of the
comfort, health, and productivity benefits offered by indoor control options, or they might not
give the user’s experience a significant amount of consideration throughout the process of
designing thee building (van Hoof et al., 2010). Consequently, buildings are managed from a
centralized location rather than by individual occupants. This is especially true with

impermeable structures dependent on HVAC systems managed from a centralized location.
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This section will provide an overview of personal control and its significance, as well as a
review of relevant research on the influence of personal control on the indoor environment.
Nevertheless, few recognized the following factors of personal control: available adaptive
opportunities, purposes for not practicing adaptive opportunities, office type, season, users'
aspirations, as well as the psychological problem of both the belief of having access to the
adaptive opportunities and the effectiveness of having this access (Gossauer and Wagner,
2006, Hellwig 2015).

Paciuk (1990) divided personal control into three categories: accessible, performed,
and perceived control. Accessible control refers to the types of control options available to
office occupants, such as opening and closing windows, interior and exterior doors, blinds,
personal fans, heaters, and thermostats. It might also contain the worker's dress code and

other variables impacting how the occupants interact with the building.

Performed control refers to how frequently building occupants participate in indoor
environmental adaptation behaviors to achieve the desired comfort level. Occupants can
maintain control by modifying the control options accessible to them.

Finally, perceived control is the degree to which building occupants think they can
influence desired changes in the indoor environment. Hellwig (2015) defined personal control
as ‘the ability to change occupants' indoor environment according to their requirements and

preferences, " which is similar to perceived control.

Occupants who are aware of their capacity to modify the surrounding indoor
environment based on prior experience are more confident in feeling comfortable in their
offices when discomfort arises. Personal control corresponds to the behavior of adaptation,
specifically technological or environmental adaptation. Occupants modify their surroundings
through available control opportunities, such as opening and closing windows, doors, or

shades, turning on fans or heaters, or adjusting thermostats (Al-Atrash, 2018).

In ASHRAE Standard 55, the adaptive model defined two levels of acceptability,
90%, and 80%. According to Fange (2002), personal control is one of the most critical
success criteria for reasonable personal control. “Of course, 100% happiness with indoor
climate may be reached; all it takes is effective personal management exactly where people
are,” he added. In addition, Brager and Olesen wrote: “Even if the standard specifies
circumstances that would please 80% of the users, 20% of them may still be unsatisfied. The

35



greatest approach to improve upon this level of acceptance is to offer occupants personal
control over their thermal environment, enabling them to adjust for inter- and intra-individual

variations in preference” (Olesen and Brager, 2004).

According to Aronoff and Kaplan (1995), it is critical to offer office occupants
personal control over the indoor environment. “Because the thermal settings that individuals
feel pleasant are so diverse,” they said, “the optimum approach would be to allow everyone
to select their conditions.” As a consequence, personal control allows people to modify their
individual preferences and makes them feel more in control of their surroundings, making

them happier. Personal control also improves the quality of the work environment.

Based on a review of several personal control studies, Heerwagen (2000) identified
numerous benefits of personal control. Including increased perceived productivity, fewer
symptoms of illness, lower absenteeism, improved work performance, comfort and
acceptability, shorter time to achieve comfort, very few coping behaviors, and fewer

problems for building managers.

Previous research on the influence of indoor system controllability has shown a
correlation between higher occupant satisfaction and work performance (Aronoff and Kaplan,
1995; Olesen and Brager, 2004. Fisher, 1990) defined personal control as "individuals with

control can act to change or reverse situations which are disliked."

According to the findings of a study based on data generated by the PROBE research
project, occupants' perceived work performance was higher in buildings where occupants had
more control over their environments, such as temperature and ventilation. This was the case
in buildings where occupants had more control over their environments (Leaman & Bordass.
2001). Research showed that a user's sense of personal control over their workstation systems
is favorably related to their satisfaction with their entire working environment (Lee & Brand,
2005). The findings from the CBE (Center for the Built Environment) survey indicated that a
more significant proportion of occupants are dissatisfied (42%) with overall thermal comfort
at the workstation level than those who are satisfied (39%). On the other hand, occupants
with some control over their thermal environment, such as a thermostat, operable window,
portable heater, or portable fan, are satisfied with the temperature in their workplace
(Huizenga, Abbaszadeh, Zagreus, & Arens, 2006).
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2.7 The planned behavior theory (PBT) and The The ABC model

Researchers have lately discovered that combining both the physical and social
sciences is the only way to gain complete knowledge of occupant behavior and the
possibilities for building efficiency. (Xu, 2017). Previous theories, particularly Ajzen's theory
of planned behavior (Ajzen, 1., 1991) and Stern and his colleagues' attitude-behavior-context
model (Stern et al., 1999; Guagnano et al., 1995), have been effective at predicting behaviors
in certain areas. According to (Chen et al., 2020), all models have limits in understanding
behavior in different domains or contexts. To further understand the interconnected
connections between occupant behaviors and IEQ, merging existing theories is a promising
approach. These two theories are the planned behavior theory and the ABC model. The
planned behavior theory (PBT) is a model for determining the impact of social-psychological
elements on workplace behavior. The PBT is a logical decision-making theory that explains
how social-psychological aspects impact actual behavior and behavioral intention (Chen et
al., 2020). The TPB claims that evaluating attitudes, subjective standards, and perceived
behavioral control (PBT) helps develop an intention (Ajzen, 1991). When a person’s
behavioral intention is strong enough to be followed up with a subsequent auction, he or she

will carry out the behavior.

The ABC model is used to investigate how factors at the organizational/external,
individual/internal, and their linkages affect office occupants’ IEQ comfort beliefs
(Guagnano et al., 1995). Guangnano argued that according to the ABC model, the link
between attitude (A), internal variables, and conduct (B) is influenced by the context (C), also
referred to as the external condition. When an action is difficult or unpleasant, a person’s
mood does not always determine performance. In most ABC model implementations, the C
factor is a single variable that represents the complexity of implementing the desired
behavior. In certain circumstances, contextual considerations might include economic
incentives and costs, physical capabilities and restrictions, institutional and regulatory
elements, interpersonal impacts (e.g., social norms), and more significant social context
elements (Stern et al., 1999). Therefore, the ABC approach is mainly a promising approach
for researching occupants’ IEQ interaction, where both a coworker and institutional effects
are present. Based on these two theories Chen et al.2020 proposed the four dimensions to
have a better and clearer understanding of the influence of IEQ belief on the occupants inside
the building.
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2.8 The Four dimensions

According to Chen et al.2020 and based on previous empirical investigations of the

PBT and ABC models, there are four aspects for understanding the effects of IEQ-belief on

comfort (Figure 2).

IEQ - comfort

belief

Attitudinal- Building characteristics &
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ehavioral ractors factors
Office type
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Private, shared, cubicle

IEQ satisfaction Occupancy hours

Attitude toward sharing

IECs Work position

Level of accessibility to
IECs

(No control, Only me, Me
& Co-worker)

Figure 2. lllustration of the four dimensions to study the IEQ comfort factors.

Demographics

Gender

Cultur diffrence

Age

Social-influence
factors

(Conformity intention)
Thermostat, window
blinds and shade, light
switch

(Group norms)
Thermostat, window
blinds and shade, light
switch

The first dimension is attitudinal-behavioral factors or IEQ satisfaction, which are

attitudes toward sharing IECs and perceived ease of control over IECs. They are defined as a

set of positive and negative evaluations toward a particular object and action, such as IEQ

satisfaction, perceived ease of control over IECs, and attitudes toward sharing IECs. The

second dimension is building characteristics and work-contextual factors. It 38includes office

types (open-plan, private, and cubical), IEC (Indoor Environment Control) accessibility,

number of persons sharing IECs, occupancy hours (hours spent at work), and work positions.
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Demographics such as regional differences and gender are considered the third dimension.
Finally, social and organizational elements, as well as two interactive elements. The practice
of sharing IECs is a sign that interacting social elements constrain personal behaviors (i.e.,
others' expectations and acceptance of one's actions). User intends to adhere to group norms
of sharing IECs is the second aspect. Scholars discovered that users' conformance to the
norms of sharing environmental control elements in buildings is favorably connected to group
norms (Chen et al., 2020). Furthermore, creating a multi-dimensional framework can assess
results and lead building designers to consider all essential factors so they can develop and

run a better-built environment.

The purpose of this section was to evaluate the existing literature by highlighting the
indoor environment quality (IEQ) components available in the literature and thought to
influence occupants’ comfort in an office setting. IEQ factors and their physical properties
were discussed in this section. In this study, a quantitative approach is applied to investigate
the potential factors that affect the IEQ comfort level within an office building in Bahrain.
This approach is combined with consideration of the social components of the building. The

next chapter will discuss the methodologies and approaches used to conduct the study.
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Chapter Three:
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3. Chapter Three: Methodology

3.1 Chapter overview

The techniques for collecting occupant data to test the hypotheses are described in this
chapter. The settings, samples, instruments, and techniques used for data collection are all
explained. The methods for collecting indoor environmental quality (IEQ) factors and testing
hypotheses about connections among variables in this study are described.

This chapter discusses the survey approach used in this research to evaluate the
effects of IEQ in Bahrain office buildings. The survey was conducted in phases. First, there
was a pilot study to examine the validity of the survey. Next, a survey was developed based
on the pilot study to match the criteria needed to help achieve the thesis aims and objectives.
The final stage was summarizing the pilot study’s analysis and establishing the complete
survey questions. The questionnaire stages will be discussed in the following subsections in
detail. The survey development stages included defining the survey's objectives, establishing
the demographic and sample size, creating, pre-testing, and launching the survey, and then
evaluating and discussing the findings. The sections below reflect the survey's aims and

processes.

3.2 General methodological approach

Scientists have lately discovered that combining the physical and social sciences is the
only way to gain a complete understanding of occupants’ behavior and the potential for
indoor environment quality (Xu et al., 2017; D'Oca et al., 2017). Beyond technological
concerns, more concentration on social-psychological issues associated with occupant

behavior might provide valuable insights into IEQ (Castaldo et al., 2018).

A survey questionnaire was employed to gather the needed data in this study since it
is one of the most convenient approaches for obtaining a large number of responses from a
community. It can give information on people's thoughts and behavior related to specific

subjects by answering the questions (Williams, 2003).

The questionnaire was done to determine people's satisfaction with the quality of their
office's indoor environment, analyze and comprehend the indoor environment comfort
standards of an office building, and investigate the residents' perspectives in Bahrain on the

following:
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Acceptance of the quality of the indoor environment.

The factors that contribute to people's dissatisfaction with their indoor environment.
Studying the complex aspects of IEQ related to user comfort.

Occupants' needs and the relationship between IEQ and comfort at work.

The role of personal control over the IEQ and its relationship with occupants' comfort.

o o~ w DD

Local beliefs and social factors play a role in users' comfort and behavior.

The questionnaire was constructed, and there were phases of questionnaire development
(Figure 3). The first stage of the questionnaire was the questionnaire preparation stage. This
phase includes establishing the questionnaire's objectives and identifying the demographic
target. The demographic target was used to determine the sample size required. Next,
determine how the questionnaire will be distributed. The second phase was the design phase,
in which the layout was created for the questions based on the objectives. The third phase
was the testing and evaluation stage. It is concerned with consulting specialists and
statisticians to assess the questionnaire's content validity. The pilot study determined the
dependability and understandability of the questions. Modify all comments from the
participants on the content and answer any unclear queries. The fourth phase was the stage of
approval, and it was about obtaining approval regarding the questionnaire's content. The fifth
stage was the implementation stage which included visiting several office buildings to
distribute the questionnaire. The questionnaire was distributed online to many office
buildings, and results were gathered online. The final stage was questionnaire analysis, and it
was done using SPSS software. A descriptive analysis was done.
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e | he questionnaire preparation stage

«Establish the questionnaire’s objectives.

«Identify the target demographic.

*Determine the sample size required from the target demographic.
*Determine how the questionnaire will be distributed.

e Design phase

+Create a layout for the questions based on the objectives.

+Consult with specialists and statisticians to assess the questionnaire's content
validity.

+Pilot study - determine the dependability and understandability of the questions.

*Modify all comments on the content and answer any queries that are unclear.

a  Stage of approval

+Obtain the approval regarding the questionnaire's content.

mam  IMplementation stage

*Visit several office buildings to distribute the questionnaire.
+Distribute the questionnaire online to many office buildings and gather the results.

e Questionnaire analysis

*Using SPSS software, analyze the data.
+Analyze the questionnaire and gather findings by doing a descriptive analysis.

Figure 3 illustrates the phases of questionnaire development.

3.3Research Design

The research uses a quantitative method that investigates the possible factors that
affect the indoor environment quality (IEQ) comfort inside an office building in Bahrain,
combining it with social aspects. It employs an internet-based structured questionnaire. The
questionnaire has been adapted from the Chen et al.2020 questionnaire developed based on
the planned behavioral theory (PBT) and the ABC model. Additional questions were added to

fit the contextual case, and some questions were rephrased to be more understandable.

3.4 Population
The population of this study is the workers who work inside an office building in
Bahrain during the sampling timeframe. The questionnaire was distributed randomly to
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Bahrain residents to assess the various criteria for IEQ in their workplaces. The survey's

target population included people of both genders aged 18 and older.

3.5The Sampling Technique

After establishing the goals, objectives, and study needs, the researcher investigated
random Bahrain office buildings. For this quantitative research, the sample was taken from
the workers who work inside an office building in Bahrain. According to the most recent
statistical research published by the social insurance organization (SIO) in Bahrain (Table 1;
social insurance organization, 2021), the total number of workers is 552,068, including

Bahrainis and non-Bahrainis, in the third quarter 3 of 2021 statistical report.

Table 1: Statistical research of registered working in Bahrain published by the social insurance organization 2021

oalddl Uil aladl U3l

Private Sector Public Sector

1. Number of Contributors 552,068 503,778 48,290 (S Akall 2ae ]
1.1 Bahraini 143,909 95,619 48,290 el
1.2 Non-Bahraini 408,159 408,159 e 2812

Based on the above statistics, the target population for this survey is 552,068 from
both genders and from people who are 18 and above. Using (Figure 4: Equation 1) from the
National Education Association, a suitable sample size for the research that would reflect the

whole community was found (Krejcie & Morgan, 197).
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X2NP(1-P)
ST @WN-D+ X2P(1-P)

Figure 4: Equation 1

Where:
S: required sample size

X2: the value of the chi-square for one degree of freedom = (3.841) at a confidence level of
(0.05)

N: the population size

P: the population proportion (assumed to be 0.05 since this would provide the maximum
sample size)

d: the degree of accuracy expressed as a proportion (0.05)
Table 2: The required sample size according to the National Education Association (Krejcie & Morgan, 1970)

N X2 P D S
552,068 3.841 0.5 0.05 384

Contacting the managers through email, phone, and in-person meetings were the first
stage in obtaining permission to conduct the survey in various buildings. The managers were
provided with information related to the project's objectives, timeframe, data collection
equipment and techniques, the time needed, and frequency of questionnaire completion. In
addition, the researcher's role, qualifications, and confidentiality of the study were described.
After getting permission to conduct the survey, the questionnaire link was emailed to the
offices. The link included information about the research in general, its length, purpose,

methodology, and its non-judgmental nature.
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The questionnaire was distributed to 508 respondents, and 393 occupants responded.
The anticipated response rate is 81% (393/508), which is satisfactory. 51.91% of responders
were men, while 48.90% were women. Their ages varied from 18 and 51 years or older.
14.97% of respondents worked in cubicles with partitions, 31.47% had enclosed private

offices, and 47.72% had an open-plan office. Finally, 5.84% were in other types of office.

3.6 Questionnaire

This study consists of a survey designed to gather the necessary data and information
from the participants throughout time to accomplish the research objectives. The survey was
conducted over eight months, beginning in September 2021 and concluding in April 2022.

The questionnaire was available online. The online surveys were created using the
web server application SurveyMonkey. It is a web server that allows users to create and
publish online surveys, gather replies, and export the generated data to other apps. The survey
was designed to have straightforward, accurate wording in terms of questions and options
given. The language used in surveys should be acceptable for respondents and prepared at an
appropriate reading level for the sample without requiring a prior understanding of the topic
(Lasch et al. 2010).

Since Bahrain is an Arabic-speaking country, the questions were provided in Arabic along
with English. Thus, participants could complete the survey in their preferred language. The
questionnaire was initially designed in English and then translated to Arabic. Therefore,
specialists were consulted and accepted the translation.

3.6.1 Designing the questionnaire
The researcher developed a descriptive survey questionnaire to assess numerous IEQ
comfort aspects in a Bahraini office building. This study is a correlation study that employs a
guantitative approach and an internet-based questionnaire. Participants must be at least 18
years old to participate. The survey instrument will be developed in English and Arabic to
ensure equivalence and coherence across languages. A translation guideline approach will be

created and followed.
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The structured questionnaire consisted of five sections. The first section questioned
the demographics and general information such as gender, age, dress code, years of
experience, working hours, office type, and position. The second portion of the survey
focused on the general satisfaction with IEQ aspects in general. The third section included
thermal comfort, IEQ satisfaction, and IEQ comfort beliefs. The fourth section featured
indoor environmental control and the behaviors used to exercise these controls inside the
office. Finally, the fifth section included a measure of conformity intention and social-
psychological characteristics like attitudes and group norms which might influence IEQ

comfort beliefs.

A structured questionnaire with closed questions was used to ensure that participants
gave specific answers to each question. Additionally, using closed questions make it easier to
compare responses; they are accessible to code and analyze and less confusing for
respondents (Williams 2003). To elicit accurate responses, the majority of the structured
questions employed a five-point Likert scale (strongly disagree - strongly agree / very
uncomfortable - very comfortable / not meet at all — highly meet). On the other hand, some

questions allowed for multiple responses.

3.6.2  Testing Validity

This step of questionnaire design aims to evaluate whether or not the instrument
measures what it is supposed to measure; this technique often entails employing a panel of
experts in the field of study (Burton & Mazerolle, 2011). The validity of an instrument is
evaluated using four tests: face, content, criteria, and concept. The most appropriate sort of
validity is determined by the study's aims. The researcher's goal in this study is to investigate
face and content validity. The validity face was chosen to guarantee that the instrument was
simple to use, understandable, and readable. Content validity, in contrast, was evaluated to
verify that the questions were factual, reliable, and relevant to the topic of research (Burton &
Mazerolle, 2011).

The draft questionnaire was circulated to three experts: two in the field of architecture
and one in education and thesis techniques. This approach was followed to guarantee that the
questions were relevant and measured the study's objectives. Furthermore, the testing validity
technique was utilized to double-check the wording of the questions. The researcher also

sought the advice of a statistical expert to guarantee that the questions could be answered and
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evaluated using the responses submitted. The questions were modified in response to the

input received.

3.6.3  Pre-testing the reliability of the questionnaire - (Pilot Study)

The repeatability and consistency of a questionnaire or instrument are referred to as
its reliability; this means that the questionnaire must consistently measure what it is designed
to assess (Burton & Mazerolle, 2011; Williams, 2003). Various reliability tests, such as test-
retest reliability, parallel-forms reliability, internal consistency, and split-half, can be used.
The type of test used is determined by the type of data collected. Test-retest reliability is the
most suitable approach for this research. It requires participants to complete a self-
administered questionnaire twice, with the second time being after two to three weeks after
the first. Then, using Spearman's Rank correlation coefficient, the two replies can be

statistically compared (Williams, 2003).
The pilot study and testing of the questionnaire were done for the following reasons:

1. Test awareness and understanding of each question. Thus the researcher can
rethink and clarify the wording of questions based on the feedback to avoid any

confusion.

2. Examine the reliability of the questions that will make a significant contribution to
the research objectives.

3. Establish the time required to complete questionnaires.

To enhance the form and wording of the questions, revisions were made based on the pilot
sample's feedback and suggestions, which were gathered and considered after the

questionnaire was tested.

The test-retest approach was used to assess reliability in this pilot study. This was
accomplished by distributing the questionnaire to an 18-person sample. The questionnaire
was then circulated to the same sample a second time two weeks later. The results of the two
samples were compared to each other, and the data gathered were similar. The questionnaire

questions were all understood, and the timing was fine by the sample.
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3.6.4  Deploying the questionnaire

After ensuring the questionnaire's content validity and reliability, the internet-based
questionnaire was distributed by visiting the main office building and providing the
participant with the link. This procedure was done to check that the respondent completed the
questionnaire correctly and to test if the participant was completing the questionnaire
smoothly. However, some offices did not have the option of having the researcher present in
person due to Covid-19 policies and other security reasons. As a result, the participant
received the online link to access the questionnaire.

3.6.5 Data collection
An examination of the purpose of this study was carried out through the use of
secondary data analysis. The data were collected through an online questionnaire and
evaluated using the post-occupancy evaluation survey (POES) database. The survey consisted
of an online, self-administered questionnaire, and it was sent to the people currently working

in several office buildings in Bahrain.
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3.6.6  Questionnaire questions
This part of the chapter includes the questionnaire structure and the questions that
have been distributed to the participants. The online questionnaire is in the same sequence as

the participants received it.

Effects of indoor environmental quality on user's comfort in offices buildings

Welcome to My Survey

Hello, | am a postgraduate researcher at the University of Bahrain. | am conducting a study on the Effects of Indoor
Environmental Quality on User's Comfort in Offices Building. The following questions should take no more than 5
minutes to answer. All the data will remain confidential and used only for research purposes. Thank you for taking the
time to assist me with this research.

Note:

Indoor environmental quality (IEQ) is a term that describes the state of a building's environment in terms of the health
and well-being of people who use it.

Thermal comfort is a person's state of mind in terms of whether they feel too hot or too cold.

Contact:

Name: Bayan Aburowais
Email: Miss.b5@hotmail.com
Supervisor: Dr. Hana Aljowder

General/ Demographic

1. Gender | :o«indl
_ Male| S8 _ Female | S
2. Age | sl
_18-28 . 29-39 —40-50 __ 51 orolder

3. Dresscode | :gas ) g3

__ Suit | _ Thoub/ Abaya | &ke /i Casual |es s

4. In which sector do you work? | $Jass gusd i b
__ Government Sector | __ Private Sector | g __ Semi-Government Sector
o sSall g Uil oalall | oo sSall ands g Ul
5. How long have you been employed in this office? (Years) | 13 b Jaai il g ia dia
() gias) il
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__less than one year __ 1-2 years __ 3-4 years __ More than four
| 2l g ale (e JBI years | el oo S
< g
6. During the day, how many hours do you spend in the office? | &l @l s oS
%o sal) Pl ISl (B Lgpals
— 1-2 hours —_ 3-5hours —_5-8 hours —_ more than 8 hours
| el 8 e S|
7. Your office type is: | s i< g o
__ Private office | __ Open plan office| __ Cubicles| <&  _ Other (please
oA iSa T 5o 1iSa 3_) saaila specify): -----------
8. Your work position is: | s& Jeall & duaia:

__Chairman/  __ General __Supervisor| __ Staff| <l _ Other (please
CEO| st manager/ Ca_yda SPeCify);:---------
(sl Director | _xl .

e /plall

The office overall
9. Does the office meet your comfort needs in general? ? (with 1 being not meet at
all to 5 being highly meet): (s 2b ¥ 1 g4) € fale J< dia) ) Glalial b ci<al) &
(oS JSdy b 5 9 (DY)

—_ —_ —_ —_ —

1 2 3 4 5

~ ~ ~ ~ ~

10. How would you rank your overall comfort of these following aspects:? (with 1
being very uncomfortable to 5 being very comfortable): ¢ dalad) elial ) aidi Ciss
(a%w&\fSJaﬁwa)AJ:lé 1 J\.ﬂﬁ\&d) <. Z\.AIﬂ\ il gadl sda:

Indoor temperature | 5)_all &y

—_— —_— —_— — —

1 2 3 4 5

~ ~ ~ ~ ~

Indoor air quality (ventilation) | (4:.5¢3) A1) &) s¢d) 8asa

—~ —~ — — —

1 2 3 4 5

~ ~ ~ ~ ~

Natural lighting | 4kl ssLaY)

—~ L — — —

1 2 3 4 5

~ ~ ~ ~ ~
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Electric lighting | 4k gl ssLaY)

—_ —_ —_ —_ —_

1 2 3 4 5

~ ~ ~ ~ ~—

Acoustics (level of noise) | (sbagall s siua) il gual)

—_ L L —_ —_

1 2 3 4 5

~ ~ ~ ~— ~—

views from inside the building to outside | 4a & ) Asall Jala (e liiall

—_ —_ —_ —_— —_—

1 2 3 4 5

~ ~ ~ ~ ~

Thermal comfort, IEQ. comfort beliefs
11. I think the following aspects influence my comfort at work: (with 1 being no
influence at all to 5 being highly influenced): (& sl o s Al cuil s o) S|
(B S35 9 DY) Ao il Al Gl 1 JhiS) ga) sl

Indoor temperature | 30l 4 3

—_— —_— —_ —_— —_—

1 2 3 4 5

~ ~ ~ ~ ~

Indoor air quality (ventilation) | (4.5l (A31a) &) sg) Basa

—_— —_— —_ —_— —_—

1 2 3 4 5

~ ~ ~ ~ ~

Natural lighting | 4kl ssLaY)

—~ —~ — — —

1 2 3 4 5

~ ~ ~ ~ ~

Electric lighting | 4l gl 3sLaY)

—~ —~ — — —

1 2 3 4 5

~ ~ ~ ~ ~

Acoustics (level of noise) | (sbagall s siuwa) il guall

—~ —~ — — —

_1 _2 _3 _4 _5
Thermal comfort
12. How would you describe the indoor air temperature in the summer? (with 1
being very uncomfortable to 5 being very comfortable): 5 adl ds 3 Ciuas i
(Mall e 5 9 il e o 1 LS ) Sdall (8 casal) Ja:

—_ —_ —_ —_ —_

1 2 3 4 5

~ ~ ~ ~ ~
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13. How would you describe the indoor air temperature in the winter? (with 1
being very uncomfortable to 5 being very comfortable): 3l da s ciuat Cis
(Al e 5 9 Al e e 1 S ) Solidd) B cisal) Jal:

—_ —_ —_ —_ —_

1 2 3 4 5

14. 1 think the way I dress can affect my thermal comfort: (with 1 being strongly
disagree to 5 being strongly agree): S o (Say (o W i (Al 48y all o ki
(B2 (@1 ga 5 g Bady (3151 Y 1 i) ga) 31 Al dapadal e

—_ —_ —_ —_ —_

1 2 _3 4 _5
15. How do you usually adjust your indoor temperature in the office? (you can
choose more than one answer) JLia diSey) feiSall & 3 ) adl da j3 hasday Bale a 685 (i

(Baals Aika) e s

__ Change your clothing __ Adjust the thermostat __ Sit next to the daylight |

style/material | g /Aaad suas |3, all alhie oy Dlell 6 g il (sl

b ARl Sl

_ Open or close the __ Open or close the __ Accept the current indoor

window shade | Gl sl = window | 53U sle i temperature without

3 ,Lid) changing it| 3,1l A 0 Jis
La it (50 Al

IEQ. control

16. How much control do you have over the following aspects of the office? (with 1

. e

being no control at all and 5 being complete control): 4z il il aSadl) jixia La
(JalS aSald 2 5 5 (DY) o aSalidy ] ) a) SiSall & Al il gl e

Indoor temperature | 5,)adl &y

= —~ — — —

1 2 3 4 5

~ ~ ~ ~ ~

Indoor air quality (ventilation) | (4:s¢l) A3 s 5¢d) 3asa

—_ —_ —_ —_ —_

1 2 3 4 5

~ ~ ~ ~ ~

53



Natural lighting | 4l 3sLaY)

—_ —_ —_ — —

1 2 3 4 5

~ ~ ~ ~ ~

Electric lighting | 4l sl

P —_ L — —

1 2 3 4 5

~— ~ ~ ~ -

Acoustics | ks sall

) ’\ - — —

1 2 3 4 5

~ ~ ~ ~ ~

17. My coworker accepts sharing the control over the following aspects: (with 1
being strongly not accept to 5 being strongly accept): 4 Lia Jaad) (& A Juby
(Bady Jii 5 9 Bady Ji6 pae ] JLie) ga) 1Al il gal) A asadl):

Thermostat settings | sl aiia sl

- — — — —

1 2 3 4 5

~— ~ ~ ~ ~—

Opening and closing the windows | 315 s& i gé

—_— —_ —_— —_ =

1 2 3 4 5

~— ~ ~ ~ ~

Electrical lighting | 4l ¢! ssLay)

) —_— — —~

1 2 3 4 5

~ ~ ~ ~ ~

Opening and closing blinds and shades | At 3% i g

—_ —_ —_— — —

1 2 3 4 5

~ ~ ~ ~ ~

18. Number of people sharing the control over the following aspects: alddy) s
Al il gad) (A asanl) ¢ o8 Ly Cpdll:
Thermostat settings | 8l aliis cialas)

__Noaccessto __Onlyme| 4 Sharing __ Sharing __ Sharing
control | a5y L (2) control with one control with control with
pSailldli g (1) other coworker ~ Two coworkers ~ Three or more

| gopSaill andii | meoSadllandss coworkers | s

deall daalydaa)  deadl ol GO ae a8l

®) 4 S 4 23k (5)
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Opening and closing the windows | 31 sl & gl g

__Onlyme| 4 _ Sharing

L6 (2)

__ No access to

control | 2>V control with one

pSailldlua g (1) other coworker
| en pSaill puls
deadl (J2al 5 die )
3)
Lights switches | #) s¥) gilia
__Noaccessto __Onlyme| 4 Sharing

control | a5V control with one

pSaill dbs (1)

L (2)
other coworker

| oo pSatll anlss
Jasll i aaly Jae

(3)

__ Sharing
control with
Two coworkers
| e oSl st
Jaall & (alia )
(@)

__ Sharing
control with
Two coworkers
| e oSl s
Jeall & (lia )
(4)

Opening and closing blinds and shades | 31 3 i ps

__Noaccessto __Onlyme| 4 Sharing

control | 2=y L (2) control with one
pSailldlia g (1) other coworker
| an pSatll pudlss
daall (& a5 e
©)

Measures of conformity intentions and social-psychological variables

__ Sharing
control with
Two coworkers
| e oSl pudss
Jeall & (lia )
(4)

__ Sharing
control with
Three or more
coworkers | sl
Sy Lo ASadl)
Sl e3e 5 (B)

__ Sharing
control with
Three or more
coworkers |
CO ae aSal)

1 i 635 (5)

__ Sharing
control with
Three or more
coworkers |
E e oSl

SH i e (5)

19. Are you sharing the office with another gender?¢ AT caia g ciisall & L& Ja

_ Yes| g

_No|V

20. | can freely speak about my indoor environment quality with my colleages

regardless the gender: (with 1 being strongly disagree to 5 being strongly
agree): JSs) ga) rpgeaia 8 BRI (i D) ae AldIal Al Baga (8 4 ey Gaadl) iy

(B2 @ 9a 5 b0y BV 1:

—~ —~ —

1 2 3

~ ~ ~

21. Sharing the office with other gender affect my indoor environment comfort

within the space: (with 1 being strongly disagree to 5 being strongly
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23.

25.

26.

agree): ¥ 1 Jkie! aa) sqiiSall Jah LNl iy dal ) o AY) uiad) ae qiiSal) 4S Laa i

(3 i3 5 583k Sy

2 3 4 5

~ ~ ~ ~—

. Setting closely to my colleague can affect my indoor environment comfort.

(with 1 being strongly disagree to 5 being strongly agree): ¢» 23d @ @ e (uglal)
(B2 S 5 9830y fm ¥ 1 Jhe) g ) tAuldIal i dal ) o S5 o oS e

—_ —_ —_— —_—

2 3 4 5

~ ~ ~ ~

Working in a mixed environment (Including male & female) can disturb my
indoor environment comfort. (with 1 being strongly disagree to 5 being
strongly agree): iz 4l @ 5 o OSay (LY g JgSA Q3 L Lay) dalide Ay 8 Jaad)
(B (3890 5 9 By (38191 Y 1 i) aw) :AdANA)

—_ —_ —_ —_

2 3 4 5

~ ~ ~ ~—

. I am able to express my feeling toward my indoor environment comfort. (with

1 being strongly disagree to 5 being strongly agree): gusa e il o 38 Ui
(P2 (38190 5 980y (33190 Y 1 JLis) ) o ualil) day pall AlA0AY did) oLy

—_— —_ — —

_2 _3 _4 _5
Inside the office, the opinion of the majority regarding the indoor environment
is what matters; the minority opinion does not matter: (with 1 being strongly
disagree to 5 being strongly agree): s 4dalal Ay (gl Lad 40831 (o)) « iSal) Jala
(Badu (31 ga 5 9B g Y 1 e aa) taga s BB 5l ¢ ago La:

—_ —_ —_ —_

2 _3 _4 _5
Communicating with the same gender regarding the indoor environment is
more effortless than the other gender: (with 1 being strongly disagree to 5
being strongly agree): cuiadl ¢y Jgead a0 Ay 3lay Lad Guial) (udi ga Jual g31)
(B 31 ga 5 g Bady (3151 ¥ 1 Juie) a) AN

—_ P —_ —_

2 3 4 5

~ ~ ~ ~
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This chapter discussed the methods for gathering data about occupants for testing
hypotheses. The context, sample, instrument, and method for collecting data were all
described. This chapter examined the survey methodology used in this study to assess the
effects of indoor environmental quality (IEQ) in Bahrain office buildings. The acquired data
allowed the researcher to address crucial research issues. The data findings are to be

explained in Chapter 4: Data Analysis, Discussion, and Results.
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4. Chapter Four: Data Analysis, Discussion & Findings

4.1 Introduction

This chapter demonstrates the study's findings from factor analysis and descriptive

analysis based on collected data. The factor analysis findings indicate factors connected to

IEQ comfort criteria. In contrast, the findings of the descriptive analysis evaluate a

hypothesized model that indicates links between work comfort and satisfaction with IEQ

factors, contentment with the overall building, overall comfort outcomes, and social-

psychological factors, as well as implies a good-fit model.

Furthermore, the research begins with a summary of the descriptive statistics gathered

from the study. A series of variance analyses were employed to analyze IEQ comfort beliefs

across building status, workplace context, and demographic characteristics in Bahrain.

Understanding the indoor office environment and its impact on occupants’ comfort is

crucial. This chapter include the analysis of the data that has been gathered in order to fulfill

the following objectives:

1.

Evaluate the acceptance of the quality of the indoor environment.

Analyze the factors that contribute to people’s dissatisfaction with their indoor

office environment
Investigate complicated aspects of IEQ and link them to user comfort.

Examine occupants' demands for a more comfortable office indoor environment

and the link between IEQ and workplace comfort.
Study the role of personal control in IEQ and its link to occupant comfort.

Understand the effect of local beliefs and social elements on workers' comfort and

behavior in office buildings in Bahrain.
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4.2 Section 1: General/ Demographic

Q1 Gender: yuizll:

Female | 189) %48.09 L) —
T Male| 204) %51.91 ,53)

ANSWER CHOICES RESPONSES
Male | 2) 553 s191%

Female | 2) il sw.00% 19
TOTAL an
BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
100 2 c Py

Figure 5: Question 1

This section will present the general demographics of the survey population. The first
question of the survey was concerned with gender; refer to figure 5. The data collected shows
that 48.09% of the participants were females, while 51.91% of them were males. Thus, the
difference between the presentation of both genders is minor as the percentage difference is
limited to 3.82%.

Q2 Age: sosll:

51 0r older 5.58% (22) \

40-5018.53% (73) ~_

1828 40.36% (159)

/
2939 35.5% (140) ©

ANSWER CHOICES RESPONSES

Figure 6: Question 2

The second question was about age. Refer to figure 6. The age category of each gender is

discussed separately.
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Female Only Q2 Age:o=ll:

Answered: 189 Skipped: 0

51orolder 4.23% (B)\

40-5019.05% (36) \

18-28 43.39% (82)

29-3933.33% (63)
ANSWER CHOICES RESPONSES
1828 (1) 43.20% 82
2039 (2) 33.33% 63
4050 (3) 19.05% 36
51 or older (&) 4.23% 8
TOTAL &y
BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
100 4.00 2.00 184 0.68

Figure 7: Question 2 Female only

As for the female participants, 43.39% of them were in age between 18 and 28,
33.33% were between 29 and 39, 19.05% were between 40 and 50 years old, and finally,
4.23% were 51 years old or older (figure 7).

Male Only Q2 Age: asll:

Ansviered: 204 Skipped: 0

510r older 6.86% (14) \

40-5018.14% (37) ~~__
18-28 37.75% (77)

29-39 37.26% (76)

ANSWER CHOICES RESPONSES

1828 (1) 7155 a
2939 2) 37.25% 76
4050 () 18.14% a7
51 or older (4) BEEd: L
TOTAL 204

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
100 4.00 2.00 194 0.91

Figure 8: Question 2 Male only

On the other hand, 37.75% of the male population was between 18 and 28, 37.25%
were between 29 and 39, 18.14% were between 40 and 50 years old, and 6.86% were 51
years old or older (figure 8).
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ANSWER CHOICES

Suit | 1) alx)

Thout Abaya | 2) als /osi)
Casual | 3) o, u8)
TOTAL

BASIC STATISTICS

Minimum
1.00

Casual [127) %32.23 wraws 15) ™\

Q3 Dress code: o Jl sl

wered: 39 Kipped: 0

Suit | 126) %31.98 aJa,)

Thoub/ Abaya | 141%
)35.79 alis foel)

RESPONSES

31.98%
36.79%

3223%

aximum an n Standard Deviation
3.00 2.00 2.00 0.80

Figure 9:Question 3

Question three was about the dress code, and it is also discussed for both genders

separately. The overall answers for both genders combined, that the percentage of the three

answers were close. 31.98% of the participants were wearing suits, 35.79% were wearing

thoub or abaya, and 32.23% were wearing casual (figure 9).

ANSWER CHOICES
Suit | 1) ala,)

Thoub! Abaya | 2) als /essl)
Casual | 3) growsy )
TOTAL

BASIC STATISTICS

Minimum
100

Casual | 45) %23.81 ass ) s} \

Female only Q3 Dress code: sl s5lI:

wered: 189 Skipped:

Suit| 49) %26.93 aly)

Thoub/ Abaya | 95 %'
150.26 alis fgs)

RESPONSES

25.93%

50.26%

23819
Maximum Median Mean Standard Deviation
2.00 2.00 198 0.70

Figure 10: Question 3 Female only

However, female-only statistics show a different trend from the general. The statistics

show that 50.26% of the female participants, which is approximately half of the female

population, wore the abaya, while the other half was divided among suits and casual, with

25.93% of the participants wearing suits and 23.81% casual (figure 10).
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Male only Q3 Dress code: som I s ll:

Answered: 204 Skipped: 0

Casual | 82) %40.20 pouw yuf) ™ Suit| 77) %37.75 4}

Thoub/ Abaya | 45 %

)22.06 &Lt feosi)
ANSWER CHOICES RESPONSES
Suit] 1) alss) 37.75% 77
Thoub/ Abaya | 2) &l /i) 22.06% 45
Casual | 3) cranis 12} 40.20% 82
TOTAL 204
BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
1.00 3.00 2,00 2.02 0.88

Figure 11: Question 3 male only

Male statistics also show the difference in trend. 22.06% of the males were wearing

thoub, 37.75% suits, and 40.2% of them were wearing casuals (figure 11).

Q5 How long have you been employed in this office? (Years)cils sio dio
wlgiw) TeuiSall [3n 8 Jaxs)
42.39%
2284%
781% 7.26%
Foomdli yoars | yo is1
2l pls Slgw gl
ANSWER CHOICES RESPONSES
one year | 1) azly pls a J31) 22.84% %0
17.51% (-]
34 years (3) 17.26% 68
More than four years | 4) wlsiw g ga 1) 42.30% 167
TOTAL 394
BASIC STATISTICS
Minmum Maximum Median Mean Standard Deviation
100 40 300 219 1

Figure 12: Question 5

In question 5, the participants were asked about the number of years of experience
(see figure 12). For both genders combined, the statistics show that 22.84% of the survey
population has experience of less than one year, 17.51% with experience between 1 and 2
years, 17.26% between 3 and 4 years, and finally 42.39% have experience of than four years
(figure 12).
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Q5 How long have you been employed in this office? (Years)ca I_q wio o
laiw) SuiSall 3 (b Joss)
Answered: 189 Skipped: 0
Female only
38.62%
28.04%
20.63%
- - -
css than ane 12 years 31 years
yaar | ya Jol
sl
ANSWER CHOICES RESPONSES
less than one year | 1) azls le ;o Jl) 20.04% o3
20.62% 2
12.70% 24
Ware than four years | £) wlsiw gl g :S) 36.62% 73
TOTAL 189
BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
1.00 400 3.00 2.62 125

Figure 13: Question 5 Female only

Female statistics are similar numbers to general statistics. 28.04% of female
participants have working experience of less than one year, 20.63% of them are with
experience between 1 and 2 years, 12.7% between 3 and 4 years, and 38.62% of participants

have experience of more than four years (figure 13).

Q5 How long have you been employed in this office? (Years)cuils (o 3o
wlgiw) TeiSall 13 (28 Joxs)
Answered: 204 Skipped: 0
Male only

JJJJJJ

45.59%

2157%

0%
10

ANSWER CHOICES RESPONSES

less than ane year | 1) sl els G Jil) 18.14% a7

12 years (2) 14.70% 30

34 years (3) 21.57%

WMore than four years | 4) wlsiw gl oo isT) 45.59% 93

TOTAL 204

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation

1.00 4.00 300 2.95 118

Figure 14: Question 5 Male only

As for males (see figure 14), the statistics are also similar to the general trend of the
whole population. Statistics show that 18.14% were employed for less than one year, 14.71%
of the participants were employed from 1 to 2 years ago, 21.57% from 3 to 4 years, and

45.59% from more than four years ago.
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Q6 During the day, how many hours do you spend in the office?>ac oS
Tosdl W ciSall (9 lguasi il wleludl

4975%

37.06%

5| o S

Bolely

ANSWER CHOICES RESPONSES

1
more than B howrs | 4) wls L 8 e st 37.06% 146
3

TOTAL

4,00

Figure 15: Question 6

Question 6 was about working hours and the number of time workers spends at their
offices. The answers show that only 3.3% of employees spend 1 to 2 hours in the office.
Moreover, 9.9% spend 3 to 5 hours while 49.75% and 37.06 spend 5 to 8 hours and more
than 8 hours in their offices, respectively, see figure 15.

Q6 During the day, how many hours do you spend in the office?yac oS
Female only §pgdl JM> cuSall (8 lguasi il wlelull

56.08%

37.04%

ANSWER CHOICES RESPONSES
1-2 hours (1) 212

35

more than & hours | 4) wleblw B e ST 37.04% 70
TOTAL
BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 4.00 3.00 328

Figure 16: Question 6 Female only

The answers based on gender show that 2.12% of females workers work between 1 to
2 hours, 4.76% work for three to 5 hours in the office, 56.08% of female employees work
between 5 to 8 hours, and 37.04% work for more than 8 hours. These percentages show a

similar trend to the population in general.
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Q6 During the day, how many hours do you spend in the office?ac o5
Male only § pgul J¥> iSall (9 lguasi il wlebull
44.2%
36.76%
14.7%
! 3.5 hour ;
urs | o 261
Bolslw
ANSWER CHOICES RESPONSES
1-2 hours (1) 4.419 9
35 hours (2) 14.71% 30
5-8 hours (3) 4412% %
more than 8 howrs | 4) wlsbw 8 ya Jis| 36.76% s
TOTAL 204
BASIC STATISTICS
Mins Maximum Median Mean Standard Deviation
100 400 3.00 313 0.82

Figure 17: Question 6 Male only

On the other hand, 4.41% of male participants spend between 1 to 2 hours in their
offices, and 14.12% spend 3 to 5 hours. While 44.12% and 36.76 spend between 5 to 8 hours

and more than 8 hours in their offices, respectively (figure 17).

Q7 Your office type is:gn cliSo g4t

Other (please specify) 5.84% (23)

Cubicles | 59) %14.97 \
6 pe0ia i) Private office | 124%
)31.47 olsaiSe)

Open plan office | 188%’
) 4772 iiacniSe)

ANSWER CHOICES RESPONSES
s 12
47.729 188
14,978 59
Ba% 23
204
BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
1.00 4,00 2.00 1.95 083

Figure 18: Question 7

As for the population type of office, this was investigated through question 7 in the
survey. The answers show that nearly half of the participants work in an open-plan office,
with a percentage of 47.72%. 31.47% work in private offices, while 14.97% work in cubicles,

and 5.84% work in other types of offices (figure 18).
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Q7 Your office type is:gh liSo ggi:
Answered 199 skippe: o Female only
Other (please specify) 6.35% (12\

Cublcles | 22) %16.93 ™ Private office | 56 %
b paie uiSo) )29.63 ol uilo)

Open plan office | 89%
47,09 £stiowaiSo)

ANSWER CHOICES RESPONSES

Private office | 1) jols uSs) 29.63% 56

Open plan office | 2) csiin waiSo) 47.00% 89

Cubicles |3) s puis xiSa) 16.93% 32
6.35% 12

Other (please specify) (4)
TOTAL 189

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 4.00 2.00 2.00 0.85

Figure 19: Question 7 Female only

Question 7 answers based on gender show similarity to the overall population, as
47.09% of the participants work in an open-plan office. 29.63% work in private offices, while
16.93% work in cubicles, and 6.35% have other types of offices (figure 19).

Q7 Your office type is:s» cliSo £gi:
ansvered 204 skppes 0 Male only

Other (please specify) 5.39% (1),

\

Cubicles | 27) %13.24
bpanhariSa)

Private office | 68 %
133.33 polrciss)

Open plan office | 98 %

148.04 rgian

ANSWER CHOICES RESPONSES
Private office | 1) yol> wua) 33.33% 68
Open plan office | 2) gsiia ise) 48.04% o8
Cubicles |3) 6 puaiio wiSo) 13.24% 27
Other (please specity) (4) 5.39% 1
TOTAL 204

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 4.00 2.00 191 0.82

Figure 20: Question 7 Male only

As for males, the same trend is noticed. 48.04% of male participants work in shows
that in open-plan offices. 33.33% work in private offices, while 13.24% work in cubicles and
5.39% in other types of offices (figure 20).
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Q8 Your work position is:gs Jos)l 8 duais:
62,44
2,08
2.28% 6.35% 6.85¢
P—
soya Ot
e
W
ANSWER CHOICES RESPONSES
Chaiman CEO | 1) il s I s
aget! Director | 2) s falall usall) 6.35% 5
—
62.44
ity 5
! Modia jard Do
1.00 0 4.00 3. 0

Figure 21: Question 8

Question 8 was to investigate the current work position. 62.44% of the overall
participants work as standard employees, 22.08% work as supervisors, 6.35% are general
managers or directors, and 2.28% work as chairmen or chief executive officers (CEOs). As

for the 6.85% left, these participants fulfill other work positions.

Q8 Your work position isisa» Jesll 9 duaio:
d Female only
e 75.]3%
o
“
5 14.299
> 1.599 3¢ 4.76
e "
Spine ple
7
ANSWER CHOICES RESPONSES
Chairman/ CEO | 1) saasidll yusi JI) 159% 3
12) sz faladl yuaall 23%
o
13% 42
76% 9
BASIC STATISTIC
Minimum Maximum Median Mean Standard Deviation
1.00 5,00 by a7

Figure 22: Question 8 Female only

Question 8 female statistics show that 75.13% work as a standard employee, 14.29%
as supervisors, 4.23% as general managers or directors, and 1.59% as chairmen or CEOs.
4.76% of the participants fulfill other positions, see figure 22.
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Q8 Your work position is:g» Jas)l 9 iuais:
Answeredt 204 sippe: 0 Male only

50.49%

409 29.41%

2.94%

hairman/
CEO | i)l
svial]

ANSWER CHOICES RESPONSES

Chairman/ CEO | 1) saaiill s l) 2.04% 6
General manager/ Director | 2) o /plall sexall) 8.33% 17
SUPeNVisor | 3) S uiss)
Staff | 4) caboga) 50.49% 103
Other (please specify) (5) 8.82% 18
TOTAL 204

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 5.00 54 0.88

Figure 23: Question 8 Male only

On the other hand, male statistics related to question 8 show that 50.49% of male
participants are standard employees, 29.41% are supervisors, 8.33% are general managers or
directors, and 2.94% are chairmen or CEOs. Finally, 8.82% of the male participants have

other positions at work (figure 23).

Table 3 summarizes the answers to the eight questions of the survey. As for the table,
the first column shows the row number, the second column shows the question number, and
the third column is about the choices of the question. Then the 4" column is about the
percentage of the general answers. The fifth and sixth columns are for the percentage of each
answer in terms of gender. Column five is dedicated to females, while six is for males. Lastly,

the seventh column is about the variant between male and female answers.

Although for most of the questions, the variant was slight as the difference between
male and female percentages was small. For some of the questions, the variant was more than
10%. For this situation, the cells are highlighted in yellow in table3. For variance of more
than 15%, the cells are highlighted in red in table3.

Table 3: Comparison between General, males, and females from section one of the questionnaire (General/ demographics):

Question Choices General Female Male Variant
No.

01 Question 1: Male 100% - 51.91%

02  Gender Female 100% 48.09% -
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03
04
05
06

07
08
09

10
11
12

13
14
15
16

17
18
19
20

21
22
23
24

25
26
27
28
29

Question 2:

Age

Question 3:

Dress code

Question 4:

In which sector do

you work

Question 5:

How long have you
been employed in
this office?

Question 6:

During the day, how
many hours do you
spend in the office

Question 7:

Your office type is

Question 8:

Your work position

is

18-28
29-39
40-50
51 or older

Suit
Thob/ Abaya

Casual

Government sector
Private sector

Semi-Government sector

Less than one year
1-2 years
3-4 years

More than four years

1-2 hours
3-5 hours
5-8 hours

More than 8 hours

Private office
Open plan office
Cubicles

Other

Chairman/ CEO

General maneger/ director

Supervisor
Staff
Other

70

40.36%
35.53%
18.53%
5.58%

31.98%
35.79%
32.32%

27.01%
59.12%
13.87%

22.84%
17.51%
17.26%
42.39%

3.30%
9.90%
49.75%
37.06%

31.47%
47.72%
14.97%
5.84%

2.28%
6.35%
22.08%
62.44%
6.85%

43.39%
33.33%
19.05%
4.23%

25.93%

37.75%
37.25%
18.14%
6.86%

37.75%

5.64%
-3.95%
0.91%
-2.63%

-11.82%

21.48%
65.19%
13.33%

32.371%
53.24%
14.39%

29.04%
20.63%
12.70%
38.62%

2.12%
4.76%
56.08%
37.04%

29.63%
47.09%
16.93%
6.35%

1.59%
4.23%

18.14%
14.71%
21.57%
45.59%

4.41%

14.71%
44.12%
36.76%

33.33%
48.04%
13.24%
5.39%

2.94%
8.33%

10.89%
-11.95%
1.06%

10.9%
5.92%
-8.87%
-6.97%

-2.29%
-9.95%
11.93%
0.28%

-3.7%
-0.95%
3.69%
0.96%

-1.35%
-4.1%

4.76%

8.82%

-4.06%



4.3 Section 2: The office overall

This section will compare the result of section two with overall statistics.

4.3.1 Question 9: Does the office meet your comfort needs in general? (with one
being not meet at all to 5 being highly meet):
The previous section discussed the general population at first, then the statistics for
both genders. In this section, the discussion will be based on gender, starting with females
only and then males, and then by comparing the numbers of both.

Q9 Does the office meet your comfort needs in general? ? (with 1 being
not meet at all to 5 being highly meet): JSuiw iz, wbbis| (uly wiSall Jo
S JSin by 59 9MbYl e bl Y 1 o) § Spele):

Answered: 188  Skipped: 1

.- Female only

90%

20% 7.98% 9.57%
10%
o = -

1(1) 2(2) 3(3) 4(4) 5(5) TOTAL WEIGHTED AVERAGE
7.98% 21.28% 35.64% 25.53% 9.57%
15 40 67 a8 18 188 3.07

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 5.00 3.00 3.07 1.08

Figure 24: Question 9 Female only

Figure 24 shows the results of the overall comfort level of female participants. It
shows that 35.64% of the responses were directed for 3 out of 5, which is the average rating.
The figure indicates that the general comfort level of the workers who participated in the
study does not adequately satisfy them, and it does not fulfill the entire degree of comfort.
Their satisfaction falls somewhere in the middle of the scale. 7.98% of participants said that

their workplace was not comfortable at all and 21.28% of them regarded their workplace as
uncomfortable but not highly uncomfortable.

The statistics show that 29.26% of the female population ranked their degree of
comfort in their offices as 1 or 2 out of 5. This number concede as high, indicating that
enhancements should be made to the employee's work environment, and an understanding of
their discomfort reasons should be developed in order to improve their working environment.

On the other hand, 25.53% of the participants rated their comfort level at their offices as 4 out
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of 5 (highly meet), which is relevantly satisfactory. Moreover, 9.57% rated their office

comfort as excellent (i.e., 5 out of 5).

Q9 Does the office meet your comfort needs in general? ? (with 1 being
not meet at all to 5 being highly meet): JSuiw izl o biz| (uly ciSadl Jo
S IS s 55 G| e by Y 1 o) § Sple):
Answered: 202  Skipped: 2
160% Male only
90%
80%
70%
60%
50% 35.64%
AQ% 25.74%
30% 16.34% 17.33%
20% 4.95%
o —
[ B [ P 3 4
1(y) 2(2) 3(3) 4(a) 5(5) TOTAL WEIGHTED AVERAGE
4.95% 16.34% 35.64% 25.74% 17.33%
10 33 ¥ s 52 35 202 3.34
BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
1.00 5.00 3.00 334 1.09

Figure 25: Question 9 Male only

Figure 25 shows the overall comfort level for males. It indicates that 35.64% of males
believe that their comfort level is average, rating it 3 out of 5 ratings. The figure indicates that
the general comfort level of the office does adequately satisfy the employees who
participated in the survey as the percentages are more to the right of the average. However, it
doesn’t satisfy 21.29% of the population, which is nearly a quarter. Out of this 21.29%,
4.95% of employees said their workplace was not comfortable at all and ranked it by 1 out of
5, and 16.34% ranked it as uncomfortable but not highly uncomfortable with a rating of 2 out
of 5. The percentage of 21.29% for discomfort is considered high, and the reasons behind that

should be investigated to enhance the environment for these employees.

On the other hand, 25.74% of the male participants rated their comfort level at their offices as
4 out of 5, which is highly met and relevantly satisfactory. In addition, 17.33% rated their

office comfort as excellent by rating it 5 out of 5.
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Table 4: Comparison between General, males, and females of question 9.

Question Choices General Female Male Variant
No.
01 Question9: 1 6.39% 7.98% 4.95% 3.02%
02 (Lbeingnot 2 18.67% 21.28%  16.34%  4.94%
03 meetatallto 3 35.81% 35.64%  35.64% 0%
04 Sbeinghighly 2558%  2553%  2574%  -0.21%
05 MY 5 1355%  957%  17.33%  -7.76%

The responses to question 9 are summarized in table 4. It shows that the female rating level of
discomfort was higher than the male. The average rating (i.e., 3 out of 5) was precisely the
same percentage.7.98% of females rated their comfort level inside their office as 1 out of 5,
which is not meet at all, while only 4.95% of males gave the same ranking, for the rate of 2
out of 4, which is also an indication of discomfort, 21.28% of females ranked their comfort
level as 2, and 16.34% of males did so. In both choices, the female percentage was higher of

being uncomfortable than males.

In contrast, males show more levels of satisfaction when compared to females. 35.1% of
female participants rated their office overall comfort level as 4 and 5 (highly meet). At the
same time, 43.07% of male users rated their comfort level as 4 and 5 (highly meet). Males

show more satisfaction levels than females.
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4.3.2 Question 10: How would you rank your overall comfort in these following

aspects? (with 1 being very uncomfortable to 5 being very comfortable)

Q10 How would you rank your overall comfort of these following aspects:?
(with 1 being very uncomfortable to 5 being very comfortable): ousi S
oo Do alell o e 1 )licl go) & adWl cillgxdl 030 (o dolall clixl

aylel)):
Answered: 189  Skipped: 0
Female only
100%
SFETES = :
90% [ 16:93% 285 e T 13.23% 715590
80%
20.11%
70% | Moslozrd (el NG5 21.81%
60% 29110%
900 30:16% LT
40% | | 25.40% 250520 22.75%
30% 23:81%
o
20% 19589 2139%0! 2051190
° 16'40%

10%

iy 10705% 11:23%) 125707 6188%

Indoor Indoor air Natural Electric acoustics views from

temperature  quality lighting | lighting | (level of inside the

| &z, (ventilatio sslo¥| ssloY noise) | building to

Egipesll n) | e>... dyzulall auly ygSJI wligall... outside ...

[ § [ P 3 4
5
1(1) 2(2) 3(3) 4(4) 5 (5) TOTAL WEIGHTED
AVERAGE

Indoor temperature | &, =2l a5 10.05%  19.58%  25.40%  28.04%  16.93%
19 37 48 53 32 189 3.22

Indoor air quality (ventilation) | (s>l slgell 859> 11.23% 21.39% 25.13% 29.41% 12.83%
YY) 21 40 47 55 24 187 3.11

Natural lighting | awsulall 8slodl 12.70% 20.11% 22.75% 23.28% 21.16%
24 38 43 44 40 189 3.20

Electric lighting | asb_gSJl ssLloVl 6.88%  16.40% 23.81% 29.10% 23.81%
13 31 45 55 45 189 3.47

acoustics (level of noise) | sbiogiall sgims) wliguall) 19.05% 17.46% 30.16% 20.11% 13.23%
36 33 57 38 25 189 291

views from inside the building to outside | ;o laioll 17.02%  20.74% 22.87% 21.81%  17.55%
az )b Wl Gasdl 51 32 39 43 41 33 188 3.02

Figure 26: Question 10 Female only

Looking at the female statistics for question 10 in figure 26, starting with Indoor
temperature, 28.04% of employees assessed their indoor temperature as comfortable.
Furthermore, 16.93% of employees rated their indoor temperature comfort as extremely

good. 44.97% of users believe that their indoor temperature is generally reasonably pleasant.

26.97% of responses which is around a quarter of the occupants, rated their Indoor
temperature comfort as 3 out of 5 (average). For them, their comfort toward indoor office
temperature is in the middle, not very satisfying and not unsatisfying as well. In contrast,

16.28% rated their indoor temperature as not comfortable, and 8.65% rated their indoor
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temperature as not comfortable at all. Thus, 24.93% of the occupants, almost a quarter, think

that their indoor temperature is not satisfactory.

Around a quarter of the participants, or 25.4%, assessed their indoor temperature
comfort as 3 out of 5 (average), which is in the center, not satisfying indoor temperature, and
not unsatisfying. In comparison, 19.58 % found their indoor temperature pretty
uncomfortable, and 10.08% found it entirely uncomfortably. 29.66 % of occupants, or almost

a quarter, believe that their indoor temperature is unsatisfactory.

For indoor air quality, 29.41% of employees rated their comfort level as 4 out of 5,
which is satisfactory. In addition, 12.83% of the occupants rated their indoor air quality as
five, which means very comfortable and satisfying. Summing both, 42.24% think that their
Indoor air quality is comfortable. 25.13% of the participants think that the air quality is
average and rated it as 3 out of 5. On the other hand, 21.39% of the participants rated their
indoor air quality as 2 out of 5, which is not comfortable, and 11.23% think that the indoor air
quality is not comfortable at all. Thus, 32.62% of the participants think that their indoor air
quality is not comfortable.

As for the participants’ natural lighting comfort levels, 23.28 % evaluated their
comfort level as 4 out of 5 (comfortable), indicating that they were relatively comfortable.
Furthermore, 21.16 % believe that natural lighting is highly comfortable and rated it as 5 out
of 5. 44.44% of the responses show that natural lighting comfort is highly satisfactory and
comfortable for the employees in their indoor offices. Natural lighting was evaluated 3 out of
5 (average) by 22.75 % of the participants, which falls halfway between not very comfortable

and not at all uncomfortable.

On the other hand, 20.11 % of the occupants judged natural lighting comfort as
unsatisfactory and rated it 2 out of 5. Finally, 12.7% of the occupants said the natural lighting
was not at all comfortable and rated it as 1 out of 5. This implies that 32.81% of respondents,
which is more than a quarter of the female population, evaluated their natural lighting as

uncomfortable.

The electrical lighting section has the highest comfort levels among all the other
aspects. The electrical lighting was assessed as comfortable by 29.1 % of the occupants, and
23.81 % believe their electrical lighting is highly comfortable. More than half of the
occupants, 52.91 %, assessed their electrical lighting as comfortable. Whereas 16.4 % of
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occupants thought it was uncomfortable, and 6.88% of occupants rated their comfort level as
not very much. In general, 23.28% of users believe that electrical lighting is uncomfortable,

and 23.81% are in between.

Regarding the acoustics comfort level, 17.47% of occupants find the noise level
uncomfortable, and 19.05 % find the acoustic level extremely uncomfortable. More than a
quarter of the occupants, 34.12 %, considered the acoustic and noise level uncomfortable.
Furthermore, 30.16 % of occupants described the comfort level as medium (i.e., not very
comfortable or not very uncomfortable, which is a rating of 3 out of 4). 20.11% of
respondents were satisfied with the acoustics' comfort level, and 13.23% were extremely

satisfied. The overall acoustic comfort level was 33.34%.

Finally, The views from inside the building to outside comfort level are rated as the
most uncomfortable. The highly comfortable level is held by 17.55 % of the occupants, and
21.81% of the occupants ranked it as a 4 out of 5 (comfortable) rating. The average comfort
level was the highest, with 22.87% of the occupants. The second-to-last uncomfortable rating
is 20.74%, and the very uncomfortable level is 17.02%.
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Q10 How would you rank your overall comfort of these following aspects:?
(with 1 being very uncomfortable to 5 being very comfortable): eusi aiS
alell):
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Male only
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Indoor temperature | 6,|_=Jl a2 5 7.39% 13.30% 28.57% 32.51%  18.23%
15 27 58 66 37 203 3.41
Indoor air quality (ventilation) | (a1l slggll 659> 9.36%  16.26%  26.60%  31.03%  16.75%
49¢7)) 19 33 54 63 34 203 3.30
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views from inside the building to outside | ;o ,laiall 21.08% 16.67% 24.51% 17.16%  20.59%
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Figure 27: Question 10 Male only

Looking at the male statistics for question 10 in figure 27, starting with office indoor
temperature, 32.51% of employees assessed their indoor temperature as comfortable.
Furthermore, 18.23% of employees rated their indoor temperature comfort as extremely
good. So, 50.74% of users believe that their indoor temperature is generally reasonably

pleasant.

A quarter of the occupants, 28.57%, rated their indoor temperature comfort 3 out of 5
(average), which is in the middle, not very satisfying and not unsatisfying as well. In
contrast, 13.3% rated their indoor temperature as not comfortable, and 7.39% rated their
indoor temperature as not comfortable at all. 20.69% of the occupants, almost a quarter, think

that their indoor temperature is not satisfactory.

As for indoor air quality, 31.03% of the employees rated their comfort level as 4 out
of 5, which is satisfactory, and 16.75% of the occupants rated their indoor air quality as very
comfortable and satisfying (i.e., 5 out of 5). This means that 47.78% of the male population
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think that their indoor air quality is comfortable. For responses between comfortable and
uncomfortable, 26.6% chose to rate their air quality 3 out of 5. While 16.26% of the
occupants rated their indoor air quality as 2 out of 5, which is not comfortable, and 9.36% of
the occupants think that the indoor air quality is not comfortable. 25.62% of occupants think

that their indoor air quality is not comfortable.

In terms of natural lighting comfort levels, 27.49% of the occupants evaluated their
comfort level as 4 out of 5 (very comfortable), indicating that they were relatively
comfortable. Furthermore, 22.55% believe that natural lighting is comfortable. 50.04% of the
occupants reported that their natural lighting comfort is highly satisfactory and comfortable.
Natural lighting was evaluated as 3 out of 5 (average) by 25% of the occupants, which falls
halfway between not very comfortable and not at all uncomfortable. On the other hand,
12.25% of the occupants judged natural lighting comfort as unsatisfactory, and the same
percentage was for those who were not at all comfortable. This implies that 24.5% of

respondents evaluated their natural lighting as uncomfortable.

The electrical lighting section has the highest comfort levels among all the other
aspects. The electrical lighting was assessed as comfortable by 33% of the occupants, and
27.09 % believe that their electrical lighting is highly comfortable. More than half of the
occupants, 60.09%, assessed their electrical lighting as comfortable. On the contrary, 28.08%
of workers assessed their comfort levels with electrical lighting as 3 out of 5 (average),
whereas 6.4% of occupants thought it was uncomfortable, and 5.42% of occupants rated their
comfort level as not very much. In general, 11.82% of users believe that electrical lighting is

uncomfortable.

Regarding the acoustics comfort level, 16.18% of occupants find the noise level
uncomfortable, and 16.67% find the acoustic level extremely uncomfortable. More than a
quarter of the participants, 32.85%, considered the acoustic and noise levels uncomfortable.

Furthermore, 33.82% of occupants described the comfort level as "medium,"” "not very
comfortable,” or "not very uncomfortable.” Besides, 18.63% of respondents were satisfied
with the acoustics level of comfort, while 14.71% were extremely satisfied. The overall

acoustic comfort level was 33.34%.

Finally, the views from inside the building to outside comfort levels are rated as the
most uncomfortable. The highly comfortable level is held by 20.59% of the occupants, and

17.16% of the occupants ranked it as a 4 out of 5 (comfortable) rating. The average comfort
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level was the highest, with 24.51% of the occupants. The second-to-last uncomfortable rating

is 16.67%. At last, the very uncomfortable level was 21.08%.

Table 5: Comparison between General, males, and females of question 10.

Question 10: Choices

General

Female

Male

How would you rank your overall comfort in the following aspects:? (with 1 being very uncomfortable to 5 being very comfortable)

01
02
03
04
05

01
02
03
04
05

01
02
03
04
05

01
02
03
04
05

01
02
03
04
05

Indoor

temperature

Indoor air
quality
(ventilation)

Natural

lighting

Electrical
lighting

Acoustics
(level of

noise)

g B~ W N B

g A W N B

79

8.65%

16.28%
26.97%
30.28%
17.81%

10.23%
18.67%
26.09%
30.18%
14.83%

12.44%
15.99%
23.86%
25.89%
21.83%

6.11%
11.2%
25.95%
31.04%
25.7%

17.77%
17.01%
31.98%
19.29%
13.96%

10.05%
19.58%
25.4%

28.04%
16.93%

11.23%
21.39%
25.13%
29.41%
12.83%

12.7%

20.11%
22.75%
23.28%
21.16%

6.88%
16.4%
23.81%
29.1%
23.81%

19.05%
17.46%
30.16%
20.11%
13.23%

7.39%
13.3%
28.57%
32.51%
18.23%

9.36%
16.26%
26.6%
31.03%
16.75%

12.25%
12.25%
25%

27.94%
22.55%

5.42%
6.4%
28.08%
33%
27.09%

16.67%
16.18%
33.82%
18.63%
14.71%

Variant

2.66%
6.28%
-3.17%
-4.47%
-1.3%

1.87%
5.13%
-1.47%
-1.62%
-3.92%

0.45%
7.86%
-2.25%
-4.66
-1.39%

1.46%
10%
-4.57%
-3.9%
-3.28%

2.38%
1.28
-3.66%
1.48
-1.48%



01
02
03
04
05

views from
inside the
building to
outside

g B~ W N B

19.08%
18.83%
23.66%
19.34%
19.08%

17.02%
20.74%
22.87%
21.81%
17.55%

21.08%
16.67%
24.51%
17.16%
20.59%

-4.06%
4.07
-1.64%
4.65%
-3.04%

In every aspect of indoor environment quality, males' satisfaction level was higher

than females except for views from inside the building to outside aspect, as it was higher for

the females. Moreover, for acoustics satisfaction levels, the percentages were similar for

males and females. Refer to table 5.
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4.4 Section 3: Thermal comfort and IEQ comfort beliefs

4.4.1 Question 11: | think the following aspects influence my comfort at work:

(with 1 being no influence at all to 5 being highly influenced):

Q11 I think the following aspects influence my comfort at work: (with 1
being no influence at all to 5 being highly influenced):aJW! uls=ll ol asicl
5515 9 SMbY! s il o) pudd 1 Lis] go) tasll 8 izl ls s
&)

Answered: 394  Skipped: 0

100%
90%

80% e 136:22% 37.91% 36.99%

| 48160%)|
70% z b
60%
50% 25:00% 23:16% 26.79%
40% 22.39% 19.08%
30%
22.45% 21.88%
20% 21.88% 2 5 25.26% 2010%
10% o
Indoor Indoor air Natural Electric acoustics
temperature | quality lighting | lighting | (level of
8l az ) (ventilation) sslo¥l sslo¥| noise) |
|l 639>... aadall asl rgsJI wligall...
[} [ P 3 4 5
1(1) 2(2) 3(3) 4(4) 5(5) TOTAL  WEIGHTED
AVERAGE
Indoor temperature | s, =l a> > 4.33% 6.87% 21.88% 22.39%  44.53%
17 27 86 88 175 393 3.96
Indoor air quality (ventilation) | (=l slggll 859> 6.89%  9.44%  22.45%  25.00%  36.22%
aysgull)) 27 37 88 98 142 392 3.74
Natural lighting | assslall 5sLoYl 8.14% 891% 21.88% 23.16% 37.91%
32 35 86 91 149 393 3.74
Electric lighting | asl _gSJI ssLoYl 561% 5.36% 25.26% 26.79%  36.99%
22 21 99 105 145 392 3.84
acoustics (level of noise) | sgiuo) wlhiguall 5.09% 7.12% 20.10% 19.08%  48.60%
sbiogiall) 20 28 79 75 191 393 3.99

BASIC STATISTICS
MINIMUM  MAXIMUM  MEDIAN MEAN STANDARD DEVIATION

Indoor temperature | &, =l a5

1.00 5.00 4.00 3.96 1.15
Indoor air quality (ventilation) | a,9¢ill) (=12l clggll 839>)
1.00 5.00 4.00 3.74 1.23
Natural lighting | aseulall sslodl
1.00 5.00 4.00 3.74 1.2¢
Electric lighting | asb_gSJl 6LVl
1.00 5.00 4.00 3.84 1.15
acoustics (level of noise) | sliogsall ssimo) liguall)
1.00 5.00 4.00 3.99 1.20
32 35 Bo Yl 14y 3Y3 3.14
Electric lighting | asl_gSJl sslodl 5.61% 5.36%  25.26% 26.79%  36.99%
22 21 99 105 145 392 3.84
acoustics (level of noise) | sgimo) wliguall 5.09% 7.12% 20.10% 19.08%  48.60%
sliogiall) 20 28 79 75 191 393 3.99

Figure 28: Question 11

Question 11 talks about beliefs about IEQ aspects that influence users' comfort (figure
28). Among all aspects, acoustics (level of noise) was the aspect that ranked the most
influenced factor. 48.6% of the participants think that acoustics highly affect their comfort
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level. 19.08% have rated the effect of acoustics as 4 out of 5 (influence). Furthermore,

67.68% of users think that acoustics affect their comfort level, more than half.

Summing the percentage of participants who ranked 4 and 5 for the different aspects
that they believe affect their indoor temperature comes second in terms of ranking, and
electrical lighting as third. Fourth is indoor environmental quality, and lastly comes the

natural lighting.

Data shows that females' ratings of 4 and 5 for the different aspects that they belief
will affect their indoor environment are higher than those of males. Males tend to rank the

aspect with the average by the rate of 3 out of 5.

4.4.2 Question 12: How would you describe the indoor air temperature in the
summer? (with 1 being very uncomfortable to 5 being very comfortable):
The percentage of participants who chose 1 out of 5 (i.e., very uncomfortable indoor
air temperature) is 11.93% of all participants. Among these, 57.45% were females, and
45.55% were males. Almost all dress types were similar, which might conclude that the dress
type might not interfere with satisfaction with indoor temperature. 36.17% were wearing a
suit, 34.04% were wearing a thob or abaya, and 29.79% were wearing casual. As for the type
of working place, most of the participants worked in an open-plan office, almost half,
46.81%. More than half, 65.96%, are regular employees, while 25.53% were working as
supervisors, and 8.51% fulfilled other positions. Refer to Appendix 1 for more information.

Half of the sample who chose that the indoor temperature in summer is very
uncomfortable were unsatisfied with their office comfort level. 51.06% of them said that the

office does not meet their comfort level. 27.66% ranked it as 3 out of 5 (average).

Interestingly, even though the percentage of the dress code was similar to all options.
57.45% of the users chose the answer that changing their clothing style would help with the
indoor temperature comfort level. As expected, almost half of the users did not have control
over all aspects. Thus, a bigger percentage of the participants said that they could not share
their thoughts about their indoor environment quality with their colleagues. Also, they stated

that sharing the office with the opposite gender affects their comfort level.

19.04% of participants ranked their comfort level with indoor temperature as 5 out of
5, which means very comfortable. 56% of them were males, and 44% were females. Males

are more satisfied with their indoor temperature than females. Almost all dress types were
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similar, which might conclude that the dress type might not interfere with satisfaction with
indoor temperature. 32% were wearing a suit, 30.67% were wearing thob or abaya, and
37.33% were wearing casual. Only 12% of the participants were working in cubicles, and it
was precisely the same for open-plan offices and private offices. The largest percentage
thinks that the office meets their comfort need. Thus, more than half ranked all indoor

environment aspects as comfortable. Refer to Appendix 2 for more information.

66.67% of the participants chose to adjust the thermostat as a choice to achieve a
more comfortable indoor temperature. Moreover, more than half of them have control over
all indoor environment aspects. Almost half of them were sharing the office with the opposite
gender. 60% of the users stated that they could freely speak about their indoor environment
quality with their colleagues regardless of gender. Finally, the largest percentage thinks that

sitting close to a colleague affects their comfort.

4.4.3 Question 13: How would you describe the indoor air temperature in the
winter? (with 1 being very uncomfortable to 5 being very
comfortable):

The statistics of users who chose one and two as very uncomfortable indoor air
temperature (24.87% of all participants) show that 40% were females and 60% were
males. Almost all dress types were similar, which might conclude that the dress type
might not interfere with satisfaction with indoor temperature. 33.33% were wearing a
suit. and 33.33% were wearing Thob/Abaya. 33.33% were wearing casual. All
participants who chose uncomfortable indoor air temperature in the winter were regular

staff, even though none of the participants had no control over indoor temperature.

The statistics of users who chose four and five as very comfortable indoor air
temperatures (42.89% of all participants) show that 50% were males and 50% were
females. Most of them were employed for more than four years. Most of the user was
working in cubicles. 42.86% were working in open-plan offices, and 57.14% were in
private offices. Most participants considered their overall comfort with indoor

environment quality as comfortable.
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4.5 Section 4: IEQ control

4.5.1 Question 16: How much control do you have over the following aspects of

the office? (with 1 being no control at all and 5 being complete control):
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4.5.1.1 Indoor temperature:

Figure 29: Question 16

People who have almost complete control or total control of indoor temperature (i.e.,

ranked the question with 4 and 5 out of 5) were 54.6% males and 45.4% females. Males again

show more dominance and control. 50% worked in the office for more than four years. Users

who have control were more satisfied and thought that the office's internal environment met

their needs. Moreover, their satisfaction level with indoor environment quality aspects was
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high. Also, these participants described the indoor temperature in summer and winter as

comfortable.

On the other hand, among those who lack control over the indoor temperature were
55.28% females and 44.72% males. The bigger percentage were working in an open-plan
office. Most of them said that the office does not meet their comfort need. Most of the users
also described their indoor temperature in winter and summer as not comfortable. 55.74% of
the users adjust their indoor temperature by changing their clothing type, and 37.7% accept it

as it is without changing (figure 29).

4.5.1.2 Indoor air quality:

People who ranked that they have almost complete control or total control of indoor
air quality 4 and 5 out of 5 statistics were as follows: 53.85% were males, and 46.15% were
females. Males again show more dominance and control. 41.88% worked in the office for
more than four years. Users who have control were satisfied and thought that the office met
their needs. Moreover, their satisfaction level with indoor environment quality aspects was
high. Also, users described the indoor temperature in summer and winter as comfortable.

Users ranked that they do not have control regarding the indoor air quality statistics:
54.22% were females, and 45.78% were males. The bigger percentage were working in an
open-plan office. Most of them said that the office does not meet their comfort need. Most of
the users also described their indoor temperature in winter and summer as not comfortable.
51.81% of the users adjust their indoor temperature by changing their clothing type. And
32.53% accept it as it is without changing (figure 29).

4.5.1.3 Natural lighting:

People who ranked that they have almost complete control or total control of natural
lighting 4 and 5 out of 5 statistics were as follows: 53.9% were males, and 46.1% were
females. Males again show more dominance and control. 48.94% worked in the office for
more than four years. Users who have control were satisfied and thought that the office met
their needs. Moreover, their satisfaction level with indoor environment quality aspects was

high. Also, users described the indoor temperature in summer and winter as comfortable.

Users ranked that they do not have control regarding the indoor air quality statistics:
52.35% were females, and 47.65% were males. The bigger percentage were working in an

open-plan office. Most of them said that the office does not meet their comfort need. Most of
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the users also described their indoor temperature in winter and summer as not comfortable.
Thus, 50.67% of them adjust their indoor environment quality by adjusting the thermostat.
48.67% of the users adjust their indoor temperature by changing their clothing type. And
33.33% accept it as it is without changing (figure 29).

4.5.1.4 Electric lighting:

People who ranked that they have almost complete control or total control of electric
lighting 4 and 5 out of 5 statistics were as follows: 55.87% were males, and 44.13% were
females. Males again show more dominance and control. 46.67% worked in the office for
more than four years. Users who have control were satisfied and thought that the office met
their needs. Moreover, their satisfaction level with indoor environment quality aspects was

high. Also, users described the indoor temperature in summer and winter as comfortable.

Users ranked that they did not have control regarding the indoor air quality statistics:
60% were females, and 40% were males. The bigger percentage were working in an open-
plan office. Most of them said that the office does not meet their comfort need. Most of the
users also described their indoor temperature in winter and summer as not comfortable. Thus,
40% of them adjust their indoor environment quality by adjusting the thermostat. 55.83% of
the users adjust their indoor temperature by changing their clothing type. And 30.83% accept
it as it is without changing (figure 29).
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Table 6: Question 16 and Question 9

How much control do you have over the following aspects of the office? (with 1 being no control at all and 5 being complete control)

01
02

03
04

05
06

07
08

09
10

Question 16

Combined
aspects

Indoor

temperature

Indoor air

quality

Electrical
lighting

Natural

lighting

Choices

4-5 Full control

1-2 No control

4-5 Full control

1-2 No control

4-5 Full control

1-2 No control

4-5 Full control

1-2 No control

4-5 Full control

1-2 No control

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)
Meet user

comfort 4-5

69.69%
10.72%

53.38%
21.96%

62.07%
26.67%

55.31%
21.18%

59.58%
22.27%

Average 3

18.18%
37.5%

33.74%
33.33%

25.86%
35.15%

28.49%
38.98%

24.29%
41.89%

Not meet user

comfort 1-2

12.12%
51.78%

12.88%
44.71%

12.07%
38.18%

16.2%
39.83%

17.15%
35.81%

Users with complete control over indoor air quality have a higher comfort level

regarding their office environment. Second comes natural lighting. Third is electrical lighting

and lastly is indoor temperature.

However, people with no control of indoor temperature showed higher levels of non-

comfortability regarding their indoor office environment. Having complete control over the

indoor temperature does not come first in ensuring the user's comfort level. Thus, not

controlling the indoor environment does come first in affecting user comfort level. Second

comes electrical lighting. Third is indoor air quality, and lastly, natural lighting. Refer to table

6.
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4.5.2 Question 18: Number of people sharing the control over the following

aspects:

Table 7: Question 18 and Question 9

The number of people sharing the control over the following aspects:

01

02

03

04

05

Question 18

Number of
people
sharing the
control

Choices

No access to control
Only me

Sharing control with one
other coworker

Sharing control with two
coworkers

Sharing control with

three or more coworkers

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Meet user

comfort 4-5

35.17%

58.33%

45.04%

22.63%

31.55%

Average 3

37.93%

26.19%

36.94%

45.26%

33.98%

Not meet user

comfort 1-2

26.9%

15.47%

18.02%

22.11%

31.55%

Users who have absolute control showed a higher comfort level regarding their indoor

environment inside the office space and a lower percentage of discomfort level. However,

users sharing the control with three or more coworkers show a higher discomfort level

regarding their indoor environment. Surprisingly higher discomfort level than those with no

access to control at all. Refer to table 7.
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4.6 Section 5: Measures of conformity intentions and social-psychological
variables

4.6.1 Question 17: My coworker accepts sharing the control over the following

aspects: (with one being strongly not accept to 5 being strongly accept):

Q17 My coworker accepts sharing the control over the following aspects:

(with 1 being strongly not accept to 5 being strongly accept): s suoj Jusy

i 5 5 siny Juis pasl Lasl o) adll culyadl o oSl &S Lo S
Bui):

Answered: 392  Skipped: 2

100%

20% 2 28:107% 28142%
80%
70% ) )
12077%) 4
60% 2017 11912%)
50%
40% 32.65% 285620 25.90% 26.36%
30%
4105269}
20% 101979 & 181729/
10% 131789 RO 157699
0%
thermostat opening and electrical opening and
settings | closing the lighting | closing blinds
adaio whlel windows I,i s sslo¥l and shades | qis
o el asleall 5le aul, pgSJl il 5l of
[ N [ P 3 [ B B
1(1) 2(2) 3(3) 4(a) 5 (5) TOTAL WEIGHTED
AVERAGE
thermostat settings | 6,2l plaio wllac! 13.78%  10.97%  32.65% 21.68%  20.92%
54 43 128 85 82 392 3.25
opening and closing the windows | 3slgil §l& ol s 2051% 10.26%  24.36% 20.77%  24.10%
80 40 95 81 94 390 3.18
electrical lighting | asl_¢SJl ssLa¥l 15.90% 8.72% 25.90% 20.51%  28.97%
62 34 101 80 113 390 3.38
opening and closing blinds and shades | §l& ,1 s 15.76%  10.34%  26.36%  19.12%  28.42%
Silawdl 61 40 102 74 110 387 3.34

BASIC STATISTICS

MINIMUM  MAXIMUM  MEDIAN MEAN STANDARD DEVIATION
thermostat settings | 6,12 akaio wlslacl

1.00 5.00 3.00 3.25 1.29
opening and closing the windows | sslsil L& of qus

1.00 5.00 3.00 3.18 1.44
electrical lighting | asl ¢Sl 6LVl

1.00 5.00 3.00 3.38 139
opening and closing blinds and shades | sl¢ si fo
gy w| 1.00 5.00 3.00 3.34 1.39

Figure 30: Question 17

Users with colleagues who accept sharing control have a higher satisfaction and

comfort level than users with colleagues who do not (figure 30).
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4.6.2 Question 19: Are you sharing the office with another gender?

Q19 Are you sharing the office with another gender?ge «iSall J,Lis Ja
el pmiz

Ansviered: 394 Skipped: 0

ANSWER CHOICES RESPONSES
Yes | 1) ani) 59.64% 235
No[2)Y) 40.36% 159

TOTAL 304

BASIC STATISTICS

Maximum Median Mean Standard Deviation
2.00 0.49

Minimum
1.00 1.00 1.40

Figure 31: Question 19

Table 8: Question 19 and Question 9

QUEStiOI’] 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)
Question 19  Choices Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2

Are you sharing the office with another gender?

01 Areyou Yes 30.77% 40.17% 29.06%
02 sharing the No 51.59% 29.3% 19.11%
office with
another
gender?

Statistics in figure 31 and table 8 show that people who are not sharing the office with
the opposite gender have a higher comfort level than those who share the office with the
opposite gender.
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4.6.3

Question 20: | can freely speak about my indoor environment quality with

my colleagues regardless the gender: (with one being strongly disagree to

5 being strongly agree):

Q20 | can freely speak about my indoor environment quality with my
colleages regardless the gender: (with 1 being strongly disagree to 5 being
strongly agree):yass o go adzlall uiin 8392 o am wamill iiSey

saiss 9150 5 9 sin 3315l ¥ 1 lis] go) ‘iz o5 Llaill):
Answered: 394 Skipped: 0
100%

70%
50%

50% 39.85%

40%

0% 21.57% 19.29%

20% 9.90% 9.39%

1o [ N

0%
m [ |
1(1) 2(2) 3(3) 4(a) 5(5) TOTAL WEIGHTED AVERAGE
9.90% 9.39% 21.57% 19.29% 39.85%
39 37 85 76 157 394 3.70

BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
1.00 5.00 4.00 3.70 4

Figure 32: Question 19

Table 9: Question 19 and Question 9

01
02

Question 20

| can freely

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Choices Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2
I can freely speak about my indoor environment quality with my colleagues regardless the gender: (with one being strongly disagree to 5 being strongly agree)
4-5 Agree 47.83% 33.04% 19.13%
1-2 Disagree 21.05% 35.53% 43.42%

speak about
my indoor
environment

quality with

colleagues
regardless the

gender

The difference between the percentages is pronounced. Users who can freely speak

about their indoor environment quality with their colleagues have comfort levels that are

much higher than those who cannot. Refer to figure 32 and table 9.
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4.6.4 Question 22: Setting closely to my colleague can affect my indoor
environment comfort. (with one being strongly disagree to 5 being

strongly agree):

Q22 Setting closely to my colleague can affect my indoor environment
comfort. (with 1 being strongly disagree to 5 being strongly agree): yuelxJl
Y1 kisl go ) rads ol Gt a1, (e ig O oSos colao o 2uuis o5 o8

i )5 5 9 Bk ,is)

21.73%

2513% 2N83%

10.41% 10.91%
e [ H
1@ 2(2 3@ a(a) 5(5) TOTAL WEIGHTED AVERAGE
10.41% 10.91% 25.13% 21.83% 31.73%
41 43 % 3 125 304 254

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation

1.00 5.00 400 354 131

Figure 33: Question 22

53.56% of participants, which is nearly half of the participants, think that sitting close
to their colleagues affects their comfort in an indoor office environment. Only 21.32% of

them think that it does not affect their comfort levels (figure 33).

4.6.5 Question 23: Working in a mixed environment (Including males &
females) can disturb my indoor environment comfort. (with one being

strongly disagree to 5 being strongly agree):

Q23 Working in a mixed environment (Including male & female) can
disturb my indoor environment comfort. (with 1 being strongly disagree to 5
being strongly agree): ;Sos (<o UYlg oS3l s 8 o) alalize aly 9 Josll

sasin 3915l 5 g suin $9lsl ¥ 1 lisl o) anls il it al, s o)

ered: 394 Skipped: 0

100%

Q0%

“0%

10%

80%

S0%
2919% 27.41%

0%
16.50% .. 14.72%
o 1218%

0%

i@ 2(2) 3(3) 4(4) 5(5) TOTAL WEIGHTED AVERAGE
16.50% 12.18% 20.19% 14.72% 27.41%
65 48 118 58 108 304 324

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
5.00 3.00 3.24 1.40

Figure 34: Question 22

42.31% of the participants think that the mixed environment affects their comfort

level, and question 19 supports that (figure 34).
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4.6.6 Question 24: 1 am able to express my feeling toward my indoor

environment comfort. (with 1 being strongly disagree to 5 being strongly
agree):

Q24 1 am able to express my feeling toward my indoor environment
comfort. (with 1 being strongly disagree to 5 being strongly agree): > Ul
Y1, licl go) .o ol axy ol ads Il ail ol s e & Jusill Gl

P ‘9_9|3.a 5_9 & iy L9.9'3')

Answered: 394  Skipped: 0

% 29.95%
40 53y 2244%

30%

20% 6.85% 8.38%

10%

o e

[l ]
1) 2(2) 3(3) 4(4) 5(5) TOTAL WEIGHTED AVERAGE
6.85% 8.38% 20.95% 25.38% 20.44%
27 33 118 100 116 304

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 5.00 4.00 3.62 118

Figure 35: Question 22

The statistics show that a considerably high percentage of the participants cannot
express their thoughts towards the indoor environment. Thus, question number 20 shows that

the people who cannot speak have a higher level of discomfort inside the office (figure 35).
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4.7 Comparing General/ Demographic with overall office comfort level:

4.7.1 Question two and question 9:

Table 10: Question 2 and Question 9

Question 2

Age:

01 18-28
02

03

04 29-39
05
06

07 40-50
08
09

10 51 or older
11
12

Choices

Male
Female
Both

Male
Female
Both

Male
Female
Both

Male
Female
Both

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2
42.86% 33.77% 23.38%
28.05% 37.80% 34.15%
28.93% 35.85% 28.93%
40% 38.67% 21.33%
32.25% 40.32% 27.42%
36.23% 39.86% 23.91%
25% 38.89% 36.11%
52.78% 19.44% 27.77%
44.44% 29.17% 26.39%
78.57% 21.43% 0%

50% 50% 0%

68.18% 31.82% 0%

The age variable shows a very clear outcome, which is that the older the employee is,

the higher the satisfaction level. More likely because of the position of the employee, as older

employees tend to be higher in rank and hold more powerful positions. They usually have

access to control, refer to table 10.
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4.7.2 Question three and question 9:

Table 11: Question 3 and Question 9

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Question 3 Choices Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2

Dress code:

01 Suit Male 40.26% 36.36% 23.37%
02 Female 40.81% 24.49% 34.69%
03 Both 40.48% 31.75% 27.77%
04 Thoub/ Male 37.21% 34.88% 27.91%
05 Abaya Female 31.91% 40.43% 27.66%
06 Both 33.33% 39.13% 27.54%
07 Casual Male 48.78% 35.37% 15.85%
08 Female 35.55% 37.78% 26.67%
09 Both 44.1% 36.22% 19.69%

The kind of clothing does not seem to affect the user's sense of comfort. The

percentages were relatively close, with slight differences, refer to table 11.
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Table 12: Question 4 and Question 9

In which sector do you work?

01
02
03

04
05
06

07
08
09

4.7.3 Question four and question 9:

Question 4 Choices

Government  Male

Sector Female
Both
Private Male
Sector Female
Both
Semi- Male
Government  Female

Sector Both

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Meet user

comfort 4-5

51.73%
31.11%
39.19%

34.09%
27.03%
31.48%

38.89%
35%
36.85%

Average 3

34.48%
33.33%
33.78%

37.5%
37.84%
37.65%

38.89%
25%
31.58%

Not meet user

comfort 1-2

13.79%
35.55%
27.03%

28.41%
35.14%
30.87%

22.22%
40%
31.58%

According to the results in table 12, the government sector reports a higher degree of

satisfaction than the private. However, the differences are considered not significant.

96



Table 13: Question 5 and Question 9

How long have you been employed in this office? (Years)

01
02
03

04
05
06

07
08
09

10
11
12

4.7.4 Question five and question 9:

Question 5 Choices

Less than one Male
year Female
Both

1-2 years Male
Female
Both

3-4 years Male
Female
Both

More than four Male
years Female

Both

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)
Meet user

comfort 4-5

35.14%
22.64%
31.11%

36.67%
30.77%
33.33%

47.72%
29.17%
41.17%

46.15%
48.61%
46.95%

Average 3

37.84%
43.4%
41.11%

40%
33.33%
36.23%

29.55%
33.33%
30.88%

36.26%
31.94%
34.76%

Not meet user

comfort 1-2

27.02%
33.96%
27.78%

23.33%
35.9%
30.44%

22.72%
37.5%
27.94%

17.58%
19.44%
18.29%

The number of years of experience reflects the comfort level and employee

satisfaction level. The more experience, the higher the level of satisfaction. Refer to table 13.
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Table 14: Question 6 and Question 9

During the day, how many hours do you spend in the office?

01
02
03

04
05
06

07
08
09

10
11
12

4.7.5 Question six and question 9:

Question 6 Choices

1-2 hours Male
Female
Both

3-5 hours Male
Female
Both

5-8 hours Male
Female
Both

more than 8 Male
hours Female

Both

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)
Meet user

comfort 4-5

66.66%
50%
64.54

40%
44.44%
41.02%

42.7%
34.28%
18.55%

41.89%
34.29%
37.93%

Average 3

11.11%
50%
23.08%

43.33%
22.22%
38.46%

42.7%
43.81%
43.3%

27.03%
24.29%
26.21%

Not meet user

comfort 1-2

22.22%
0%
15.38%

16.67%
33.33%
20.51%

14.61%
21.91%
38.15%

31.08%
41.43%
35.87%

The number of hours spent in the office does not have a significant impact on the

comfort level of the employees. Employees who work between one to two hours show similar

trends to those who work more.
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4.7.6 Question seven and question 9:

Table 15: Question 7 and Question 9

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Question 7 Choices Meet user

comfort 4-5

Your office type is

01
02
03

04
05
06

07
08
09

Private Male 62.12%
Office Female 58.93%
Both 60.65%
Open plan Male 36.74%
office Female 23.86%
Both 30.48%
Cubicles Male 29.63%
Female 21.88%
Both 25.42%

Average 3

25.76%
19.64%
22.95%

39.8%
47.73%
43.85%

33.33%
37.5%
35.59%

Not meet user

comfort 1-2

12.13%
21.43%
16.4%

23.47%
28.41%
25.67%

37.03%
40.63%
38.98%

Participants who have their own private offices show a higher satisfaction level.

Secondly comes the employees who work in an open plan office. On the other hand,

employees who work in cubicles show the lowest satisfaction levels.
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Table 16: Question 8 and Question 9

4.7.7 Question eight and question 9:

Question 8 Choices

Your work position is

01
02
03

04
05
06

07
08
09

10
11
12

Chairman/ Male
CEO Female
Both
General Male
manager/ Female
Director Both
Supervisor Male

Female
Both

Staff Male
Female
Both

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2
66.66% 16.67% 16.67%
66.66% 0% 33.33%
66.66% 11.11 22.22%
64.71% 17.65% 17.65%
37.5% 62.5% 0%

56% 32% 12%
44.07% 44.07% 11.86%
57.7% 38.46% 3.85%
48.23% 42.35% 9.42%
34.32% 34.31% 31.37%
29.57% 34.51% 35.91%
31.43% 34.69% 33.88%

Work position affects the user's comfort. CEOs and chairmen show the highest

comfort levels. Then, general managers and directors, and after that, the supervisors. Regular

employees who do not hold a powerful position have the lowest comfort levels.
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4.8 Overall statistics
The total number of responses was 507; after filtering the answers by excluding all
uncompleted and irrelevant answers, the number of responses was reduced to 393. Refer to

Appendix 1 for more information.

Q9 Does the office meet your comfort needs in general? ? (with 1 being
not meet at all to 5 being highly meet): JSwiw izl bbbzl (ub il Ja
S JShiw s 59 @MYl e b Y 1 go) § Sple):

swered: 391 Skipped: 3

100%
90%
80%
10%
60%
50%
40%

30% .67%

& 1eianse 13.55%
20% 6.39%
E—

0%

0%

| |
5
1@ 2(2 3(3) 4(4) 5(5) TOTAL WEIGHTED AVERAGE

6.39% 18.67% 35.81% 25.58% 13.55%

25 73 140 100 53 391 3.21

BASIC STATISTICS

Minimum Maximum Median Mean Standard Deviation
1.00 5.00 3.00 321 1.09

Figure 36: question 9 statistic

Figure 36 shows the results of the overall comfort level survey. Figure 36 indicates that
35.81% of the population rated their comfort level as average (i.e., 3 out of 5). The figure
indicates that the general comfort level of the office does not adequately satisfy the
employees, as it does not fulfill the entire degree of comfort. It falls somewhere in the middle
of the satisfaction scale. In addition, among all the answers, 6.39% of the employees said
their workplace was not comfortable at all, and 18.67% of employees regarded their
workplace as uncomfortable. This means that 25.05% of the participants are not comfortable
with their indoor office environment. Thus, a deep understanding of the factors behind this
discomfort should be gained to improve their working environment. On the other side,
25.58% of the participants rated their comfort level at their offices as 4 out of 5, which is

relevantly satisfactory. Finally, 13.55% believe their office comfort is excellent.
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100%
90%
80%

70% | BSologe SIS
60%
50%
40% | | oglozes | 26.09%
30%
0/
20% | Nictssl RESC
10% =
0% 8Y65% 10:23%
Indoor Indoor air
temperature  quality
|az ) (ventilatio
sLll n) | 357
[ ] [ P

Indoor temperature | s, =l a> >

Indoor air quality (ventilation) | (J>laJl slggll 839>
a549))

Natural lighting | axsulall ssLoYl

Electric lighting | asb ¢Sl sl

acoustics (level of noise) | sliogiall sgiamo) wligall)

views from inside the building to outside | o Jlaisll

az,l5 Wl Gl U510

BASIC STATISTICS

Indoor temperature | &l =l a> >

Indoor air quality (ventilation) | a;egi) =12l slagll 8352)

Natural lighting | ausulall ssloVl

Electric lighting | asl Il 6sloVl

acoustics (level of noise) | slog.all sgimno) wligall)

az s ol

a lel):

25.89%

23.86%

1151992
12744%

Natural
lighting |
ssloyl
ausulall

1(1)
8.65%
34

10.23%

17.77%
70

19.08%
75

views from inside the building to outside | il J>15 o Jlaisll

Answered: 394  Skipped: 0

Q10 How would you rank your overall comfort of these following aspects:?
(with 1 being very uncomfortable to 5 being very comfortable): eusi asS
to Do all mo el )licl go) §: adll cilgxrdl 032 (o doladl izl

19:29% : ]
: 19.34%
31.04%
31.98% 23.66%
0
22950 17/01%
1122020 7790
Electric acoustics views from
lighting | (level of inside the
ssloyl noise) | building to
aul eSJl wlugall... outside ...
3 4 [ 5
2(2) 3(3) 4(4) 5(5) TOTAL  WEIGHTED
AVERAGE
16.28% 26.97% 30.28% 17.81%
64 106 119 70 393 3.32
18.67%  26.09%  30.18%  14.83%
73 102 118 58 391 3.21
15.99%  23.86% 25.89%  21.83%
63 94 102 86 394 3.29
11.20%  25.95%  31.04%  25.70%
44 102 122 101 393 3.59
17.01% 31.98%  19.29%  13.96%
67 126 76 55 394 2.95
18.83%  23.66%  19.34%  19.08%
74 93 76 75 393 3.01
MINIMUM  MAXIMUM MEDIAN MEAN STANDARD
DEVIATION
1.00 5.00 3.00 3.32 1.19
1.00 5.00 3.00 321 1.20
1.00 5.00 3.00 3.29 1.31
1.00 5.00 4.00 3.59 1.16
1.00 5.00 3.00 2.95 1.28
1.00 5.00 3.00 3.01 1.38

Figure 37: question 10 statistic

Looking at the statistics for question 10 in figure 37, starting with Indoor temperature,

30.28% of employees assessed their indoor temperature as comfortable. Furthermore, 17.85%

of employees rated their indoor temperature comfort as extremely comfortable. The two
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percentage combined shows that almost half of the participants believe that their indoor

temperature is satisfactory, which is excellent.

26.97% of the participants, which is nearly a quarter of them, rated their indoor
temperature comfort as 3 out of 5, which is in the middle, not very satisfying and not
unsatisfied as well. At the same time, 16.28% rated their indoor temperature as not
comfortable and 8.65% as not comfortable at all. This means that another quarter of the

participants was not satisfied with the indoor temperature.

30.18% of employees rated their comfort level towards indoor air quality as 4 out of
5, which is satisfactory, and 14.83% were very comfortable and satisfying and rated it as 5
out of 5. 45.01% of the participants are comfortable or very comfortable with the air quality
inside their offices. 26.09% of them were in between and rated it as 3 out of 5. In addition,
18.67% of the occupants rated their indoor air quality as 2 out of 5, which is not comfortable.
10.23% of the occupants think that the indoor air quality is not comfortable at all, with a rate
of 1 out of 5. This means that 29.9% of the participants think that their indoor air quality is
not comfortable.

As for natural lighting comfort level, 25.89 % of the occupants evaluated their comfort level
as 4 out of 5, indicating that they were relatively comfortable. Furthermore, 21.83 % believe
that natural lighting is comfortable. 47.72% of the survey population, which is almost half of
it, are comfortable or highly comfortable with the natural lighting in their offices. Natural
lighting was ranked as 3 out of 5 by 23.86 % of the participants.

On the other side, 15.99 % of the occupants judged natural lighting comfort as unsatisfactory,
and 12.44% were not at all comfortable. This implies that 28.43% of respondents are
uncomfortable with their office's natural lighting, which is more than a quarter of the survey

population.

The electrical lighting section has the highest comfort levels among all the other
aspects. The electrical lighting was assessed as comfortable by 31.04 % of the occupants.
25.7 % believe their electrical lighting is highly comfortable. 56.74 % assessed their electrical
lighting as comfortable or highly comfortable. 25.95% of workers assessed their comfort
level with electrical lighting as 3 out of 5, whereas 11.2 % of occupants thought it was

uncomfortable, and 6.11% of occupants rated it as highly uncomfortable. Overall, 17.31% of
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participants believe that electrical lighting is uncomfortable or highly uncomfortable inside

their office.

The acoustics comfort level is rated as the most uncomfortable. 17.01 % of the
participants find the noise level uncomfortable, and 17.77 % find the acoustic level extremely
uncomfortable. More than a quarter of the participants considered the acoustic and noise level
as uncomfortable or highly uncomfortable. Furthermore, 31.98 % of occupants described the
comfort level as medium (i.e., not highly comfortable nor highly uncomfortable). Besides,
19.29% of the survey population were satisfied with the acoustics' comfort level, and 13.96 %

were extremely satisfied. The overall acoustic comfort level was 33.25 %.

Finally, the statics of the views inside the building were about identical for each rating
level. The highly comfortable level is held by 19.08 % of the participants, and 19.34% of
them rated it as comfortable, with a rating of 4 out of 5. The average comfort level (i.e., 3 out
of 5) was the highest, with 23.66 % of the participants. 18.83 % of the participants ranked it
as uncomfortable, and 19.08% as highly uncomfortable.
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B i)
Answered: 394
100%
90%
80% O 36.22% 37.91%)
70%
60% .
50% . 25.00%) 23116%
W - 22.45% 21.88%
20% 21.88% e
10% 8Y919%)
e B
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Indoor Indoor air Natural
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ESIPEN FEN (ventilation) ssloYl
| al 839>... amulall
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Indoor temperature | &l =l a> > 4.33%  6.87%
17 27
Indoor air quality (ventilation) | _J>1aJl slggll 855> 6.89%  9.44%
ay9q11)) 27 37
Natural lighting | ausulall 5sLoVI 8.14%  8.91%
32 35
Electric lighting | asl ¢Sl ssloVl 5.61% 5.36%
22 21
acoustics (level of noise) | sgiumo) wliguall 509% 7.12%
sliogiall) 20 28
BASIC STATISTICS
MINIMUM
Indoor temperature | 6,1 =l a> >
1.00
Indoor air quality (ventilation) | a,sdl) =1l slsgll 539>)
1.00
Natural lighting | asssulall ssloY|
1.00
Electric lighting | asl Sl sl
1.00
acoustics (level of noise) | sbogiall sgimo) wliguall)
1.00
3z 35
Electric lighting | asl eS| ssLol 5.61% 5.36%
22 21
acoustics (level of noise) | sgimo) wliguall 5.09% 7.12%
slingiall) 20 28

Skipped: 0

36.99%

2679%

25.26%

Electric
lighting |
ss LoVl

aul eI

3@
21.88%
86

22.45%
88

21.88%
86

25.26%

MAXIMUM

5.00

5.00

5.00

5.00

5.00
8o

25.26%
99

20.10%
79

[

44
22.39%
88

25.00%
98

23.16%
91

26.79%
105

19.08%
75
MEDIAN
4.00
4.00
4.00
4.00

4.00
YL

26.79%
105

19.08%
75

20110%

acoustics
(level of
noise) |

wligall..

[ 5
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Figure 38: question 11 statistic

Regarding the occupants' beliefs about comfort, the acoustics and level of noise are

the most critical factors determining their comfort. 48.6 % of participants believe that

acoustics significantly impact their comfort level, which is almost half of the population.

105




Furthermore, 19.08 % of the occupants assessed the acoustics as having a 4 out of 5 comfort
rating. Therefore, 67.68 % of employees believe that acoustics impact their comfort (figure
38).

Indoor temperature is the second most crucial factor impacting occupants' comfort
within the office, with 66.92 % of occupants believing it impacts their comfort. This
percentage represents those who rated the indoor temperature by 4 and 5 out of 4. 44.53 %
rated it as 5 out of 5 as they believe that the indoor temperature significantly impacted their
comfort, while 22.39 % as 4 out of 5.

Furthermore, electrical lighting is the third aspect that influences user comfort within
the workplace area. 63.78 % of workplace occupants believe that electrical lighting impacts
their comfort. 36.99 % believe that electrical lighting significantly impacts their comfort level
(i.e., rating of 5 out of 5), and 26.79 % of the participants believe that it impacts their comfort

level (i.e., rating of 4 out of 5).

According to 61.22 % of the participants, air quality is seen as a factor that impacts
their comfort level. 36.22 % rated it as 5 out of 5 scales, feeling that air quality significantly
influences their degree of comfort, and 25% assessed the air quality in the office as 4 out of 5,

saying that it influences their level of comfort.

For the occupant who ranked the aspects by 3 out of 5, the rating percentage was
nearly the same for all aspects. The indoor temperature influences 21.88 % of users, and the
same percentage goes to the influence of natural lighting influences. Moreover, 22.45 % of
occupants believe that indoor air quality is essential. In addition, 25.26 % rated electrical

lighting influence as in the middle. Finally, the percentage for acoustics is 20.1%.

In contrast to most factors that occupants feel influence their comfort, 17.05 % of
users say that natural lighting is the least influential aspect of their comfort level. At the same
time, 8.14 % of the users used a scale of 1 out of 5 to describe their belief that natural lighting

affects their comfort level in the office. Moreover, 8.91 % chose the scale 2 out of 5.

The second most minor factor is indoor air quality; the occupant believes that it
affects their comfort inside the office is 16.33%. 6.89% chose the scale 1 out of 5, and 9.44%

chose the scale 2 out of 5 to describe their belief in air quality influence.
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To sum up, question 9 summary is the average answer of meeting the comfort need
inside the office space is 3 out of 5 (average) on the scale. Next, question 10, about ranking
the comfort level of each aspect, says that the more significant percentage is between 4 and 5
(comfortable) for all the aspects except the acoustics. This, the more significant percentage
was 3 (average). And most of the occupants rated the acoustic as uncomfortable. Remarkably
few users ranked the acoustics above 3. And the most pleasant and comfortable aspect in their

ranking was electrical lighting.

4.9 Research Question

4.9.1 Testing the hypotheses
This research has four hypotheses. The hypotheses are:

1. Users who work with average thermal levels (not too hot or too cold) are more
likely to believe that (IEQ) positively impacts their work comfort than those with

high thermal comfort, like too hot or too cold.

The first hypothesis can be tested using the analysis of question ten (tablel17).

Table 17: Question 10 and Question 9

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Q. 10: Choices Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2
How would you rank your overall comfort in the following aspects:?
01 Indoor 4-5 Very comfortable 57.44% 32.45% 10.11%
02 temperature 1-2 Very uncomfortable  11.22% 33.67% 55.11%

The statistics state that 57.55% of the users who work with average thermal levels
(not too hot or too cold) described the indoor office environment as comfortable. In contrast,
55.11% of the users who work with high thermal comfort (too hot or too cold) have described

the indoor office environment as uncomfortable. Hypothesis one is accepted, where the

questionnaire result supports the hypothesis's accuracy.
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2. IEQ comfort beliefs are positively connected to the perceived ease of using IECs.

Testing hypothesis two will be in two parts. The first part will test the hypothesis with
easy control access to all IEQ aspects. Part two will test the hypothesis with ease of control to

each aspect separated (table18).

As for part one, Among all the users with complete control access to all IEQ aspects,
69.69% have described their indoor office environment as comfortable. At the same time,
51.78% of those with no control access to all IEQ aspects described their indoor office

environment as uncomfortable.

For part two, all aspects support the accuracy of hypothesis two. Moreover, users with
easy control over indoor air quality have higher comfort levels than the other aspects. The
order of having control over the aspects that most affect the employee's comfort is as follows:
1) Indoor air quality, 2) Natural lighting, 3) Electrical lighting, and 4) Indoor temperature.

Hypothesis two is accepted because the questionnaire results reflect the validity of the

hypothesis.
Table 18: Question 16 and Question 9

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)

Question 16  Choices Meet user Average 3 Not meet user
comfort 4-5 comfort 1-2

How much control do you have over the following aspects of the office? (with 1 being no control at all and 5 being complete control):

01 Combined 4-5 Full control 69.69% 18.18% 12.12%

02 aspects 1-2 No control 10.72% 37.5% 51.78%

03 Indoor 4-5 Full control 53.38% 33.74% 12.88%

04 temperature 1-2 No control 21.96% 33.33% 44.71%

05 Indoor air 4-5 Full control 62.07% 25.86% 12.07%

06 quality 1-2 No control 26.67% 35.15% 38.18%

07 Electrical 4-5 Full control 55.31% 28.49% 16.2%

08 lighting 1-2 No control 21.18% 38.98% 39.83%

09 Natural 4-5 Full control 59.58% 24.29% 17.15%

10 lighting 1-2 No control 22.27% 41.89% 35.81%
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3. Occupants with access to IEQ Controls (e.g., thermostats, blinds and shades, light
switches, and windows) are more likely to feel IEQ. has a favorable influence on

their job comfort than their colleagues.

Accoeding to the data obtained from question 18 and presented in table 19. Question

18 data states that worker with easy control consists of complete control individually or with

one coworker only. Date shoes that people who have control but share with two coworkers or

more do not indicate that they will necessarily have a comfortable indoor environment.

Hypothesis three is not confirmed because it is not very specific.

Table 19: Question 18 and Question 9

Question 9: Does the office meet your comfort needs in general? ?

(with 1 being not meet at all to 5 being highly meet)
Question 18  Choices Meet user Average 3 Not meet user

comfort 4-5 comfort 1-2

The number of people sharing the control over the following aspects:

01

02

03

04

05

Number of No access to control 35.17% 37.93% 26.9%
people Only me 58.33% 26.19% 15.47%
sharing the Sharing control with one  45.04% 36.94% 18.02%
control other coworker

Sharing control with two  22.63% 45.26% 22.11%

coworkers

Sharing control with 31.55% 33.98% 31.55%

three or more coworkers

4. 1EQ-comfort belief is linked to demographic parameters such as age, clothing
type, working sector, working years, working hours, office type, and work

position.

Demographic parameters results show that there are aspects that do affect comfort

belief; however, not all of them. The hypothesis aimed to suggest that all aspects may affect

IEQ. However, the data collected showed otherwise. Statistics show that age does affect the

beliefs toward comfort. Secondly, years of experience also influence IEQ's comfort beliefs.
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Office type is also linked to IEQ comfort beliefs. Lastly, work position is an aspect that
affects the IEQ comfort beliefs.

On the other hand, it was suggested that clothing type could influence IEQ comfort
beliefs, but the research findings show that clothing type does not affect IEQ comfort beliefs.
The difference between clothing type categories was almost similar. Secondly, the Working
hour's aspect appears not directly linked to affecting IEQ comfort belief, where the data
numbers were close to each other. Hypothesis four can be accepted if it is more precise. It

could be rewritten as: IEQ comfort beliefs are linked to demographic parameters such as age,

number of years of experience, office type, and work position. The fourth hypothesis is not

confirmed.
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5. Chapter Five: Summary, Conclusion, recommendations,

and future research

5.1 Introduction

This chapter examines the primary objectives of this study and its implications. The

key findings from the survey analysis conducted in the earlier sections are examined and

connected to the study's stated aims in Chapter 1. These objectives are:

1.
2.

Evaluate the acceptance of the quality of the indoor environment.

Identify the factors that contribute to people's dissatisfaction with their indoor
environment.

Study complex aspects of indoor environmental quality (IEQ) related to user’s
comfort.

Examine the occupants' needs and the relationship between IEQ and comfort
at the workplace.

Look into the role of personal control over IEQ and its relationship with
occupants' comfort.

Investigate local beliefs and social factors that play a role in users' comfort and
behavior.

This study explored the links between occupant satisfaction, indoor environmental

quality (IEQ) parameters, facility satisfaction, and work performance. In this study,

occupants' satisfaction with the IEQ of their work settings, including temperature conditions,

indoor air quality, lighting conditions, view circumstances, auditory conditions, privacy

conditions, and personal control, was assessed through a survey.

5.2 Summary of the study, discussion, and recommendation

This study included multi-dimensional areas to investigate the critical factor

influencing office users' IEQ satisfaction and comfort level. These factors included

demographics, the office's overall comfort beliefs, thermal comfort and IEQ factors that

influence comfort beliefs, indoor environment quality control, Measures of conformity

intentions, and social-psychological variables. This method is in line with the findings of
recent studies (Chen et al., 2020; Huebner et al., 2016).
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This research aimed to investigate the connections between occupants' satisfaction
with IEQ criteria, contentment with the facility as a whole, and overall work performance and
satisfaction in an office building. Two out of four hypotheses (H1 and H2) were entirely
supported, and two were not confirmed (H3, H4).

Research hypotheses are:

Hypotheses 1: Users who work with average thermal levels (not too hot or too cold)
are more likely to believe that (IEQ) positively impacts their work comfort than those with

high thermal comfort, like too hot or too cold. (Hypothesis one is accepted, where the

guestionnaire result supports the hypothesis's accuracy.)

Hypotheses 2: IEQ comfort beliefs are positively connected to the perceived ease of

use. (Hypothesis two is accepted because the questionnaire results reflect the validity of the

hypothesis.)

Hypotheses 3: Occupants with access to IEQ Controls (e.g., thermostats, blinds and
shades, light switches, and windows) are more likely to feel IEQ has a favorable influence on

their job comfort than their colleagues. (Hypothesis three is not confirmed).

Hypotheses 4: IEQ-comfort belief is linked to demographic parameters such as age,
clothing type, working sector, working years, working hours, office type, and work position.

(Hypothesis Four is not confirmed).

The following is a summary of the key results and implications of each objective:

1. Evaluate the acceptance of the quality of the indoor environment.
Males show more levels of satisfaction when compared to females. The
demographic findings revealed that age, number of years of experience, type
of workplace, and position all have an impact on indoor environmental
quality. However, in Bahrain, the clothes worn, the working sector, and the
number of working hours have no significant impact on user comfort. The age
variable has a significant impact on IEQ comfort level. The higher the level of

satisfaction, the older the employee.
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2.

Identify the factors that contribute to people's dissatisfaction with their indoor

environment.

Females' discomfort ratings were higher than males’ ratings, as males
expressed more satisfaction than females on the overall comfort level of their
office's indoor environment quality. In every aspect of IEQ, males were more
satisfied than females, except views from the building to the outside, where
females’ satisfaction was higher than males. As for acoustical satisfaction, it
was comparable among males and females. Thus, the female dissatisfaction
rate was consistently more significant than the male rate in all domains.
Among all aspects, acoustics (noise level) scored as the most influential

component that might impact the user's comfort.

Indoor temperature follows acoustics in significance. The third is the electrical
lighting. Fourth is indoor air quality and lastly comes natural lighting. Females
are more likely to believe that indoor environment factors affect their comfort
in the workplace. In contrast, males believe that indoor environment factors do
not significantly impact their comfort. Unlike the anticipated hypothesis, the
relationship between clothing and indoor temperature satisfaction may not
exist.

Study complex aspects of indoor environmental quality (IEQ) related to user’s

comfort.

Section one (general information and demographics) of the questionnaire
concluded that age, years of experience, office type, and position are the
factors that affect IEQ. However, clothing type, working sector, and working
hours do not significantly affect a user’s comfort level. The age variable gives
an obvious indication of its effect on IEQ. The older the employee, the greater
the level of satisfaction. However, clothing type does not have a significant

impact on the degree of comfort.

As for the governmental and private sectors, there is no significant difference
between the two in terms of worker comfort. Employees who work inside the
office for extended hours have similar comfort levels as those who spend a
few hours inside the office. The employee who spends at least three hours at

the office exhibits the same level of comfort as the other employee who
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spends more than eight hours. However, it has not been shown that working
hours significantly influence the degree of indoor comfort. Users who work in
private offices are more satisfied than other office types. The following kind
of office to show the second satisfaction is works in an open office layout—
consequently, cubical reports lower satisfaction levels. Work position
influences the user's degree of comfort; CEOs and chairmen report the most
significant levels of comfort. The supervisors comprise the second level,
followed by the general managers and directors. At the same time, standard

employees are the least comfortable.

Examine the occupants' needs and the relationship between IEQ and comfort

at the workplace.

Regression research indicates that occupants working in private offices are
more likely to have a favorable perception of the interior environment's quality
and comfort. In support of earlier research (e.g., Kim et al., 2013) revealing
that users of private office spaces are happier with several elements of indoor
environment quality, the current results extend this knowledge to comfort
perception. They are more likely to believe that indoor air quality, natural
light, and acoustics positively affect their productivity than occupants of
shared offices and cubicles. In contrast to other IECs (e.g., thermostats, blinds
and shades, and operable windows), the amount of control accessibility to
light switches has a considerable influence on the IEQ productivity beliefs
when other predictors are included. Similarly, Kim et al., 2017 showed that
worker who was given personal control and those who controlled task lighting
reported better levels of lighting comfort. Upon closer inspection, the data
indicate that access to certain IECs influences tenants' perception of IEQ
comfort. Those who possess customized and exclusive control over the light
switches, thermostats, windows, shades, and blinds are more likely to feel that
IEQ influences their comfort than those who do not have IECs or who share

with one or more coworkers.
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5. Look into the role of personal control over IEQ and its relationship with
occupants' comfort.
Users with total control over indoor air quality feel more comfortable in their
workplace environment. Second, there is control over natural light. Third is
electrical lighting and lastly is indoor temperature. However, people without
control of indoor temperature showed higher levels of non-comfortability
regarding their office environment. Complete control over the indoor
temperature does not come first in ensuring the user's comfort level. Thus, not
controlling the indoor environment does come first in affecting user comfort
level. Second, comes electrical lighting. Third is indoor air quality; lastly,
natural lighting affects comfort with the control level. Users with colleagues
who accept sharing control have a higher satisfaction and comfort level than
users with colleagues who do not want to accept sharing control.
Moreover, the survey indicated that residents of workplaces and those with
access to indoor environment quality control are associated with a more
favorable IEQ comfort belief. From the standpoint of the type of workplace, a
balance between private offices and open cubicle areas is a crucial early-stage
design choice. Substantiate the need for additional private office spaces. If
enclosed private office space is unfeasible, having more control access over
indoor environment aspects is an alternative.
Additionally, this research showed that attitudes towards IEC sharing enhance
perceived ease of control IECs and belief in IEQ comfort. In particular,
exclusive control of a thermostat may improve IEQ's belief in comfort, which
may not be achievable in many structures. Utilizing personalized temperature
controls properly will need interdisciplinarity to integrate a perspective—
iterative method. When designing an effective control system, end-user input
is crucial. Validations and technical advancements are required for specialists
in the social, natural, and applied sciences (Bavaresco et al., 2019).
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6.

Investigate local beliefs and social factors that play a role in users' comfort and

behavior.

People who are not sharing the office with another gender have a higher
comfort level than those who share the office with another gender. Also,
people who are not sharing the office with the other gender have lower
discomfort levels than those who share the office with the other gender.
According to the literature, daily cultural and environmental attitudes impact
certain aspects of IEQ (Mansour,2014). Users who can freely speak about
their indoor environment quality with their colleague's comfort level are much
higher than those who cannot. In contrast, in the same situation for discomfort,
people who cannot speak have a higher percentage of discomfort than those

who can.

Lastly, designers and engineers must consider the cultural context while
designing. As indicated in this research, incorporating subjective, the
qualitative factor is an effective method of getting more profound knowledge
of occupants' perspectives, which may also aid in the customization of design.
Studies have shown, for instance, that comfort is often influenced by indoor
environmental quality, and that occupant perceptions are influenced mainly by
demography (e.g., gender and birthplace) and occupational activities (Kang,
Ou, and Mak, 2017).

The statistical evidence and conclusions presented in this research give several
insights. This includes the evaluation of design techniques that facilitate objective-driven
decision-making, and the value of collaborating across many fields is emphasized. Various
situations expand the knowledge of the quality and comfort of the indoor environment. While
it would be ideal for providing a comprehensive range of architectural solutions to improve
the overall quality of the indoor environment, this research contributes to the design process
by identifying the most significant aspects. The strongest predictors of satisfaction with
indoor environmental quality are occupants' strong beliefs regarding the effect of indoor
environmental quality on comfort, which can justify the improvement of indoor

environmental quality comfort beliefs through a multidimensional approach for decision-
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5.3 Conclusions & Significant findings

This study evaluates the influence of multidimensional elements on occupants'
perceptions of the quality and comfort of the indoor environment. One of the critical
outcomes of this study reveals that private offices with individual control are more conducive
to eliciting a good perception of the quality and comfort of the interior environment. This
research illustrates the perplexing dilemma faced by academics and designers owing to the
lack of available private office space in many buildings. This study's results help in selecting
successful building control systems by determining which degree of IEC controls increases
IEQ comfort belief. Moreover, the findings indicate the significance of national variances and
contribute to the expanding collection of information about the quality of the interior
environment. Regulatory authorities and standard makers might consider a local solution to

the highlighted problems to enable user-centric buildings.

The demographic findings showed that indoor environmental quality is influenced by
age, a number of years of experience, kind of workplace, and position. However, the clothes
worn, the working sector, and the number of working hours do not significantly affect user
comfort in Bahrain. The age variable influence IEQ comfort level significantly. The older the

employee, the higher the level of satisfaction shown.

In addition, building-specific factors may influence more focused and successful
building upgrade choices and enhance building operations. Moreover, this research may
bridge the gap between building technology and occupant-centered policy by using various
approaches, such as qualitative methodology, to examine the occupants' views of building
performance in more depth. Local, culturally-based qualitative assessments may enhance
establishing a customized policy. Incorporating the perspectives of sociologists with those of
the building sector's users is also required to comprehend more the influence of building
technologies and socio-psychological aspects on the quality of the interior environment in
various nations or areas. In conclusion, this study gives building designers and regulators
insights into establishing prospective indoor environmental quality methods that incorporate

technical and behavioral factors for a well-built workplace.

5.4 Research limitations and Future Research
This study has several limitations, which raises possible issues for future research.
First, the participants from the government sector were fewer than the private sector due to

the difficulty of reaching the government offices. Second, this research found that social
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impact elements (group norms and sharing control conformance) were statistically negligible.
This result may be because these measurements were more closely tied to IEC controls,
indirectly impacting IEQs. Lastly, this study only examines the direct effects of the proposed
independent variables (i.e., IEQ satisfaction) on IEQ comfort belief based on theories.

Further studies in this area can focus on the government sector and explore more
about their workplace indoor environment. A separate study specifically targeted to the
government sector would be useful for a better understanding of their office environment. A
future study can focus on the direct measurements of the IEQs on social impact and dynamic
group elements. Thus, a more focused study of each factor and its influence on the occupants'
social impact is important. Moreover, Future research could investigate the opposite
relationship to determine if comfort affects IEQ satisfaction or if productive or happier

occupants were more tolerant of deficiencies in their indoor environment.
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7. Appendices:

Appendix 1:

Gender:owiadl:
Answer Choices

Male | _s3

Female | S

Age: sadl;

Answer Choices
18-28
29-39
40-50
51 or older

Dress code: el ¢ 3M:

Answer Choices

Suit | A

Thoub/ Abaya | e /s

Casual | o)y 2

In which sector do you work?¢Jess glké i 2

Answer Choices

Government Sector | s sSal ¢ Uadll

Private Sector | u=lall ¢Uadll

Semi-Government Sector | (s sSall 4w ¢ Uil

Where do you work? (optional)

CEN

Answer Choices

less than one year | 3l ale (e J3I

1-2 years
3-4 years

More than four years | <l sis s f 0 siSI

Responses
51.91% 204
48.09% 189
Answered 393
Skipped 1
Responses
40.36% 159
35.53% 140
18.53% 73
5.58% 22
Answered 394
Skipped 0
Responses
31.98%
35.79%
32.23%
Answered
Skipped

126
141
127
394

Responses
27.01%
59.12%
13.87%

Answered
Skipped
How long have you been employed in this office? (Years) foiSall 138 8 Jaai cuil g e dia

Responses
22.84%
17.51%
17.26%
42.39%
Answered
Skipped

During the day, how many hours do you spend in the office? (il cilelull a3e a3

Sasdl) JUA GuiSall B gl
Answer Choices

138

Responses

74
162
38
73
274
120

90
69
68
167
394



1-2 hours 3.30% 13

3-5 hours 9.90% 39
5-8 hours 49.75% 196
more than 8 hours | el 8 ¢ S 37.06% 146
Answered 394
Skipped 0
Your office type is: s <lisa g o
Answer Choices Responses
Private office | p=la iiSa 31.47% 124
Open plan office | z side iSa 47.72% 188
Cubicles | 3, saie iSa 14.97% 59
Other (please specify) 5.84% 23
Answered 394
Skipped 0
Your work position is: Jadl & duaia
SR
Answer Choices Responses
Chairman/ CEO | ¢l (i NI 2.28% 9
General manager/ Director | s« /alall juadl) 6.35% 25
Supervisor | < e 22.08% 87
Staff | <k se 62.44% 246
Other (please specify) 6.85% 27
Answered 394
Skipped 0

Does the office meet your comfort needs in general? ? (with 1 being not meet at all to 5 being highly meet): «sisall Ja
S 08 a5 5 DY) Ao LY T ge) € fale (84 dlial ) claldal ab):

Weighted
1 2 8 4 5 Total Average
- 639% 25 1867% 73 3581% 140 2558% 100 1355% 53 391 3.21
Answere
d 391
Skipped 3

How would you rank your overall comfort of these following aspects:? (with 1 being very uncomfortable to 5 being
very comfortable): Al g s 5 5 Al z je e 1 ke aa) €3 AU Cail gad) o3 (ha Aalal) dlial) ) 4l Cis):

Weighted
1 2 3 4 5 Total  Average
1 1
865 3 162 6 269 0 302 1 178 7
Indoor temperature | 3 _all da % 4 8% 4 T% 6 8% 9 1% O 393 3.32
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1 1
Indoor air quality (ventilation) | 3252 102 4 186 7 260 0 301 1 148 5
(Ase3) Aalall o sl 3% 0 7% 3 9% 2 8% 8 3% 8 391 3.21
1
124 4 159 6 238 9 258 0 218 8
Natural lighting | &kl 3eLa¥) 4% 9 9% 3 6% 4 9% 2 3% 6 394 3.29
1 1 1
611 2 112 4 259 0 310 2 257 O
Electric lighting | &b _esll seLa¥) % 4 0% 4 5% 2 4% 2 0% 1 393 3.59
1
acoustics (level of noise) | <ls gzl 177 7 170 6 319 2 192 7 139 5
(sl suall (5 5ina) % 0 1% 7 8% 6 9% 6 6% 5 394 2.95
views from inside the building to 190 7 188 7 236 9 193 7 190 7
outside | 4xJla Y el Jala e il 8% 5 3% 4 6% 3 4% 6 8% 5 393 3.01
Answ
ered 394
Skip
ped 0

I think the following aspects influence my comfort at work: (with 1 being no influence at all to 5 being highly
influenced):33da Ji5 5 5 MUY Ao 86 Al Gl 1 Jkie) ga) sdaa) (B al ) o i AUl il ol ¢ Siief):

Weighted
1 2 3 4 5 Total Average
1
43 1 68 2 218 8 223 8 445 7
Indoor temperature | 3,1l s o 3% 7 7% 7 8% 6 9% 8 3% 5 393 3.96
1
Indoor air quality (ventilation) | 325> 68 2 94 3 224 8 250 9 362 4
(Ll 1ol o) ool 9% 7 4% 7 5% 8 0% 8 2% 2 392 3.74
1
81 3 89 3 218 8 231 9 379 4
Natural lighting | 4kl 3:La¥) 4% 2 1% 5 8% 6 6% 1 1% 9 393 3.74
1 1
56 2 53 2 252 9 267 0 369 4
Electric lighting | 4L ¢Sl seLaa¥) 1% 2 6% 1 6% 9 9% 5 9% 5 392 3.84
1
acoustics (level of noise) | <L sall 50 2 71 2 201 7 190 7 486 9
sbia suall (5 giusa)) 9% 0 2% 8 0% 9 8% 5 0% 1 393 3.99
Answ
ered 394
Skipp
ed 0
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How would you describe the indoor air temperature in the summer? (with 1 being very uncomfortable to 5 being
very comfortable): il gu e 5 5 Al e 1 ke aa) Sciual) b ciSal) JA1a 5 ) jad) A 3 ciual (i)

1 2 3 4 5 Total Weighted Average
4 6 10 10 7
- 1193% 7 1650% 5 26.14% 3 26.40% 4 1904% 5 394 3.24
Answered 394
Skipped 0

How would you describe the indoor air temperature in the winter? (with 1 being very uncomfortable to 5 being
very comfortable): 4l g e 5 5 Al 7 je s 1 e aa) Splidl) B ciiCal) JA1a 3 ) al) A 3 Chal CisS):

1 2 3] 4 5 Total Weighted Average
4 5 12 10
- 1142% 5 1345% 3 32.23% 7 26.65% 5 1624% 4 394 3.23
Answered 394
Skipped 0

I think the way I dress can affect my thermal comfort: (with 1 being strongly disagree to 5 being strongly
agree):(3ady @iisa 5 553y 33151 Y 1 el aa) 31 sl A ja Aal) Lo i o ey oidla g i G AR hal) o e

1 2 3 4 5 Total Weighted Average
3 3 10 7 15
- 812% 2 863% 4 26.40% 4 1827% 2 38.58% 2 394 3.71
Answered 394
Skipped 0

How do you usually adjust your indoor temperature in the office? (you can choose more than one answer) 83 as&i i

(Panlg Ala o ST JLd) liCay) Siiall B 5 ) al) As 3 oy

167
227
41
78
71
95
392

Answer Choices Responses
Change your clothing style/material | <l 4alall (udlall ¢ 55 lasi s 42.60%
Adjust the thermostat | 3, sl alaie Jana 57.91%
Sit next to the daylight | Jteill ¢ sea cuilay (g glall 10.46%
Open or close the window shade | 3 k) Gle f =8 19.90%
Open or close the window | 33Ul Gle f =3 18.11%
Accept the current indoor temperature without changing it | e suas ¢ 50 sl 5 ) jall A 3 Jus 24.23%
Answered
Skipped

How much control do you have over the following aspects of the office? (with 1 being no control at all and 5 being
complete control):(JalS aSas s 5 ¢ U o a8 1 e aa) SeiSall B AU il gal) o 4y giali o) aSadl) jlaba La;

Weighted

1 2 3 4 5 Total Average

141

2



1
170 6 142 5 267 0 214 8 204 8
Indoor temperature | 3, sl 4 5 9% 7 9% 6 9% 5 3% 4 1% O 392 3.14
1 1
Indoor air quality (ventilation) | 325« 276 0 150 5 273 0 171 6 127 5
(R 563ll) LRI o1 gl 2% 8 9% 9 7% 7 4% 7 9% 0 391 2.72
1
230 9 153 6 255 0 194 7 166 6
Natural lighting | Akl 3Ll 2% 0 5% 0 8% 0 4% 6 2% 5 391 291
1
178 7 127 5 234 9 204 8 255 O
Electric lighting | 4L ¢Sl 3Ly 6% 0 6% 0 7% 2 1% 0 1% O 392 3.23
50.0 0.00 0.00 0.00 50.0
acoustics 0% 1 % 0 % 0 % 0 0% 1 2 3
Answ
ered 393
Skipp
ed 1

My coworker accepts sharing the control over the following aspects: (with 1 being strongly not accept to 5 being
strongly accept):dds Ji&§ 5 g 8ady Juili ase ] Jliie) aa) 140NN Gl gal) & asadll AS jLdia Jaad) (B i Jil):

Weighted
1 2 3 4 5 Total Average
1
137 5 109 4 326 2 216 8 209 8
thermostat settings | s0)_all plaie cilslae) - 8% 4 7% 3 5% 8 8% 5 2% 2 392 3.25
opening and closing the windows | 205 8 102 4 243 9 207 8 241 9
850 Gle i 1% 0 6% 0 6% 5 7% 1 0% 4 390 3.18
1 1
159 6 872 3 259 0 205 8 289 1
electrical lighting | 4k ¢Sl 3¢ LY 0% 2 % 4 0% 1 1% 0 7% 3 390 3.38
1 1
opening and closing blinds and 157 6 103 4 263 0 191 7 284 1
shades | il Gle sl 6% 1 4% 0 6% 2 2% 4 2% O 387 334
Answ
ered 392
Skipp
ed 2

Number of people sharing the control over the
following aspects: (& aSaill ¢y g8 L&y ¢pdll palddy) s
Adlal) il pali:
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Sharing control

No access to Sharing control with with Two Sharing control with
control | ¥ one other coworker coworkers | aslis Three or more
s Onlyme| W | dee) e aSaill anlis ol me Kol coworkers | aSaill alss
pSaall i Jaall & aal Jeadl B P PR TER L
thermostat | 5l =l alaie 18.25% 71 1157% 45 15.94% 62 14.91% 58 39.33% 153
opening and closing the
windows | 315 Gle Sl <8 26.05% 99 16.84% 64 16.05% 61 11.32% 43 29.74% 113
lights switches | il
ol gl 13.35% 51 17.02% 65 17.02% 65 12.57% 48 40.05% 153
opening and closing
blinds and shades | s z
) 3l sle 22.60% 87 15.32% 59 17.40% 67 14.29% 55 30.39% 117

Are you sharing the office with another
gender?S AT Guis pa ciiSal) & LES Ja

Answer Choices Responses
Yes | ax 59.64% 235
No|Y 40.36% 159
Answered 394
Skipped 0

| can freely speak about my indoor environment quality with my colleages regardless the gender: (with 1 being
strongly disagree to 5 being strongly agree): &«) :ageaia o8 B (i D) g LRI i Baga 08 &y pay Gaail) iy
3ady (881 ga 5 9500 @051 ¥ 1 JLie):

1 2 8 4 5 Total Weighted Average
3 3 8 7
- 990% 9 939% 7 2157% 5 1929% 6 39.85% 157 394 3.7
Answered 394
Skipped 0

Sharing the office with other gender affect my indoor environment comfort within the space: (with 1 being
strongly disagree to 5 being strongly agree):«isall Jals &880 iy dal) o AY) Guis) e iiSall 48 jLda S350 (Y 1 kS g

3ady A5 5 gbady Ji):

1 2 3 4 5 Total Weighted Average
7 4 10 6 10
- 1853% 3 1193% 7 25.63% 1 1650% 5 27.41% 8 394 3.22
Answered 394
Skipped 0
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38

38

38

Answere
Skipped



Setting closely to my colleague can affect my indoor environment comfort. (with 1 being strongly disagree to 5

being strongly agree):(ssds Jigs 5 9 8adn Jim ¥ 1 el aa ) sAlaid) i dal ) o i o oSar e (e wad i oo paslall

1 2 3 4 5 Total Weighted Average
4 4 9 8 12
- 1041% 1 1091% 3 2513% 9 2183% 6 31.73% 5 394 3.54
Answered 394
Skipped 0

Working in a mixed environment (Including male & female) can disturb my indoor environment comfort. (with 1
being strongly disagree to 5 being strongly agree): i dal) @ 5 Of OSa (G oS lld 8 Lay) Adalidae Aiy B Janl)
Bady (38190 5 9 Bady (38150 ¥ 1 Ul pe) 1dslilal)

1 2 8 4 5 Total Weighted Average
6 4 11 5 10
- 1650% 5 1218% 8 29.19% 5 1472% 8 2741% 8 394 3.24
Answered 394
Skipped 0

I am able to express my feeling toward my indoor environment comfort. (with 1 being strongly disagree to 5 being
strongly agree): (33 @8 sa 5 58 G191 Y 1 Jlis) a) 2 Aualdd) dag jal) ALalal) Al olas (s i 08 ) o a8 Ul

1 2 8 4 5 Total Weighted Average
2 3 11 10 11
- 685% 7 838% 3 29.95% 8 25.38% 0 29.44% 6 394 3.62
Answered 394
Skipped 0

Inside the office, the opinion of the majority regarding the indoor environment is what matters; the minority
opinion does not matter: (with 1 being strongly disagree to 5 being strongly agree): @i Lad 40831 6 « ciisall Jals
e aa) taga s BB (g1 ¢ aga L g AR Ally] Bada @81sa 5 g 80 391 Y):

1 2 8 4 5 Total Weighted Average
6 5 13 7 6
- 1675% 6 1497% 9 34.52% 6 1853% 3 1523% O 394 3.01
Answered 394
Skipped 0

Communicating with the same gender regarding the indoor environment is more effortless than the other gender:
(with 1 being strongly disagree to 5 being strongly agree): : AY) guiall ¢y Jgoud Aala)al) Lilly 3l Lad uial) Gudl ga Jual g3
o) ga)] Bady (381 5a 5 g Bady (38151 V):
Weighted
1 2 3 4 5 Total Average
- 1193% 47 9.14% 36 26.65% 105 2259% 89 29.70% 117 394 3.49

Appendix 2:
Question 12: Data filter of Q12 (1 being very uncomfortable):
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Q1 Gender: yuizll:

Skipoed: 0

Ansveces: 47

Female | 27) %57.45 ,5l)

Male | 20) %42.55 ,53)

ANSWER CHOICES RESPONSES
Maie| 1) 55 A2.55%: 0
Female | ) Lul) 57.45% P
TOTAL ar
BASIC STATISTICS
Minimum Maximum Median Mean Standaid Deviation
100 200 2.0 157 C.ag
Q3 Dress code: ol sl
Answered: 47 Skigpad: 0
Casual | 14) %29.79 _sau ; puf)
Suit| 17) %3617 ala.)
“Thoub/ Abaya | 16 %
124.04 2.l fsi)
ANSWER CHOICES RESPONSES
Sut] 1) W) BATH 17
Thouty Abaya | 2) ales fsi) 34.08% 15
Casal | 3) o ) 20.79% 14
TOTAL a7
BASIC STATISTICS
Minimum Maximum Median Mean ‘Standard Deviation
1.00 2.00 194 081

Q5 How long have you been employed in this office? (Years)

wlgiw) TeaiSall I3n (8 Jozs)

Answered 47 Skipped: 0
27.56% 2766%
- - =

tess tnan one 2years 34years

year | o ol

ol ple
ANSWER CHOICES
@55 than one year | 1) arly als ge Jil)
1-2years 2
Syeus
tdore than four yeus | 4) elsin gl o T
TOTAL
BASIC STATISTICS
Minirmum Magmum Wedien Wean
100 400 200 245

27.66%

More than four
PR
szl

RESPONSES.
27,665 18

27.66% 18
17.62%0 a

27.66% 13

Swndard Daviazon
L16

Q2 Age:_josll:

Skianed: 0

Arswerer 47

S1or older 213% (1)
40-5014.89% (7)

29-39.42,55% (20)

ANSWER CHOICES.
1828 (1)

2:Q)

4050 (3)

52 o oker (1)
TOTAL

BASIC STATISTICS.

Minimum Maximur
100 400

wetian
2.00

18-28 40.43% (19)

RESPONSES
4043%
4255%
89%
213%

ean
179

Q4 In which sector do you work?S Jas: gllas si @

Ansered: 35

Skiped: 12

Semi-Gouernme nt Secto
16) 17340 sag Sl
3
Government Sector |
12)3434.20 gl sl
wresf)
vate Sactor | 17) 34
7 e gL}
ANSWER CHOICES RESPONSES
Gorsniment SOuL01 | 2) asSall ellaally sazem
“ivate Secter |2) ol llaall) &5
SEMISCEMMEt 52501 | 5 yesSodl s ¢lladll a7.14%
ToIsL
PASIC STATISTICS
“inierum s rrum wscian Mear ststcar Devisten
Loo 200 2.0 ) 070

Q6 During the day, how many hours do you spend in the office?>ac o5

Soodll > caiSall (b lggiais will els bl

Answered: 7 Skipped: O
s1.06%
= l
—
+2hours 35 hours 5ahours

ANSWER CHOIGES

2 hours (1)
35 hours 2)
53 hours @)
more than 8 “ous | 1) el 8 pe LT
ToTAL
BASIC STATISTICS
Minimum Maximum Mosien Hean
2m 436 30 as
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40.43%

mocethana
aurs | ga st
8 sl

RESPONSES.
0.coh

Ly
s108%

ac a3

Stancerd Dovletion
052

Standad Deviation
077



Q7 Your office type is:s» LS £oi!

Answered: 47 SKipped:

Other (please specify) 8.51% (:
Private office | 5) %
1915 Lol aiSa)

Cubicles | 12) 5125.53
is wufe)

Open plan office | 22%

46,81 ZsinonaiSe)
ANSWER CHOICES RESPONSES
Privae office | 1) yols e} 19.15% a
Open plan office | 2) gyias wiSa) 1BE1% 2
Cublcies | 3) 8 5.ais wife) 25.53% 12
Other (please speciy) (&) 851% 4
TOTAL P
BASIC STATISTICS
Minimum teximum Mediar HMean ‘Standerd Deviation
L00 400 200 223 036

Q8 Your work position is:ga Jaszll (8 duais:

Answered: 47 Skipped: O

00%
a0
o 65.96%
%
0%
50%
Aom 25.53%
At
o - -
0%
i -
chairman/ General Superdsor | Staff| cibse other
CEO | gl manager; ke (please
it Director | specify)
&l sl
ANSWER CHOICES RESPONSES
Chairman/ CEC | 1) saumill puwi ) 0.00% ]
General manager DIrector | 2) ysae plall el 0.00%6
Supenvisor | 3) 3 uise) 25.53% 12
Staff | 4) cilngs) 55.96% 31
Other (please spexify) (5) B51% 4
TOTAL aT
BASIC STATISTICS
Minimum Maximum Median Mean Standard Deviation
300 500 4.00 383 056
Q10 How would you rank your overall comfort of these following aspects:?
(with 1 being very uncomfortable to 5 being very comfortable): auis e,
e 55 alall moe e 1 licl go) 1 adll uilsnll 030 o dnlall izl
alzll):
Arswered: 47 Skipoed: 0
2005
. . . B SR
Q9 Does the office meet your comfort needs in general? ? (with 1 being 20%
: 4 o
not meet at all to 5 being highly meet): JSuiw izl wlzlizl ul caiSall Ja P
S JSs (il 59 GMbYI e (b Y 1 o) § Sple): o
Answered 47 SKipped 0 3
2
—_— %
%
bt ndoor Indoor & acoust'ss
8% emperature  quality flovel of
) laz,s {vantilatio nolsed |
0% bl DI el
x o 27.66%
- 3 4
M 17.02% 14.8%% - -
2ny 6.38%
b . 11 2(2 3 4 5(5) TOTAL  WEIGHTED
-~ 1l [ [ e
o Indoor Emperature | e,lal ax 3617% 255 17.02% 1277%  B.S51%
- ] . 17 12 & 8 & 47 23
Indeor air qualty (rentiation) | olelul slagll aag> IBI0N 23.40% 14EGM  1277%  1084%
asg) 1" 11 7 5 5 a7 234
Neural ighting | &yaall 55ladl 2079% 17.02% 25.58% 17.02%  10.54%
1) 2(2 33 a9 5(5) TOTAL 'WEIGHTED AVERAGE 14 ] 12 8 5 47 262
= 17.02% 34.04% 27.665% 14.59% 6,53% Electne Ightng | asl oSl asledl 2128% 17.02% 1489 26.79% 17.02%
a 15 13 7 3 a7 28 10 B 7 14 8 ar 04
acoustics fevel o roise) | slosall sgsme) cligwall)  S108%  10.54%  2L26% 63 10544
BASIC STATISTICS 24 5 10 3 5 47 215
Minimum Maximum; Meddian Mean Standard Deviation VIS from insice the BuKINg 10 SUtSide | e laiall 2979% 14.95% 2340% 1915% 1277%
1.00 500 2.00 260 112 arls ol el Jsts 1 7 1 a 5 ar 270
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Q11 | think the following aspects influence my comfort at work: (with 1
being no influence at all to 5 being highly influenced): ad | wulg=ll ol aael
#5159 GUoYI e Ll al pud 1 ksl g} tdasll 8 izl le 55

Basu)

vt 7

sisgest: 0

nsoss Karnst
s e
sz o acledl e,
3. oot st
| & | B
1 2@ s@ 40 SE TOTAL WEH
AVERAGE
s g [l 82 Grow A IGER RAM @S
s 2 5 1 ® a2
e O P S VT M R e FRE )
P . [l & “ s
BB 100G | sl sk o EYT)
[ [ “ a8
T I | <o aeledl o 230
[ " 120
A0 Qe of 1052 | 3ginms) Angeal 06 s mosk
Logelly s 3 s o= ow s
BASIC STATISTICS
MINIMUM ~MAXIMUM MEDIAN MEAN
Indoor temperatura | 0l az
100 500 200 282
Indoor air quality (ventilation) | 2.sg:) csl>la)l slsgll 30>)
100 500 200 234
Natural lighting | iwssdall aslo¥l
1.00 500 300 262
Electiic lighting | &l el ssladl
100 500 300 204
acoustics (level of noise) | sLosall spis) crlisall)
1.00 500 L0 215
e frem inside the BUIING 10 outside | isall Jols e slasell
anpls Ll 100 500 3w 27

ANDARD
DEVIATION

Q12 How would you describe the indoor air temperature in the summer?
(with 1 being very uncomfortable to 5 being very comfortable): aai oS
e 59 alell @ b 1 )kicl go) Teanall (¥ caiSall U515 8,1l a2

n.rl.i.U)

Answered 47 Skippec: 0

.-

1M
100.00%:
7

2@
0,004

3(3)
0.00%

4@
0.00%
o

B
0.00%

TOTAL

BASIC STATISTICS

Mean

Minimum
100 1.00 0.00

Maximum Median
100 1.00

‘Stancard Devlation

WEIGHTED AVERAGE

Q13 How would you describe the indoor air temperature in the winter?
(with 1 being very uncomfortable to 5 being very comfortable):ca.ai ca,S
o 59 alell me s 1)kicl go) Telidl (9 Sl J21s 6,1l a2,

alall):
Answered 7 Skipped 0
1o
0%
o
%
con
s0% 42.55%
om
0% 1965 1915%
20% 10.64%. 8.51%
%
e - _ I
| 1 . [ E] [ B
| B
1) 22 3@ aa) 5(8) TOTAL WEIGHTED AVERAGE
42.55% 18.15% 18.15% 10.64% B51%
20 9 9 s 4 47
BASIC STATISTICS
Minimum Maximum Mexdian Mean Standard Dev ation
100 5.00 2,00 223 132

147



Q14 | think the way | dress can affect my thermal comfort: (with 1 being
strongly disagree to 5 being strongly agree):lg, s, Il aalall ol xaicl
55 sasn G9lsl ¥ 1 ,licl go) o lmll a0 axl, le s of oSas e

8w (§9l90):
Arsvered; 47 Skipped: O
1005
a0
B0%
L
50
60 40.43%
0%
B 21:20% 0% 4aom
o - el
0%
o —
» z u: Ll
| B
1 2Q) 3@ a@w 56 TOTAL WEIGHTED AVERAGE
* 21.28% 6.35% 17.02% 14.88% 4D A3%
10 3 8 7 18 a7 347
BASIC STATISTICS
Minimum Waximum Meian Mean Standard eviation
1.00 500 400 3.47 157

Q16 How much control do you have over the following aspects of the
office? (with 1 being no control at all and 5 being complete control): s
W1 lael go) SeniSall (o8 adll cilazll e a) o 3l pSil lxio
JolS S5 50 5 5 GULYI Lole aSni):

Answered: 47 Skippad: 0
100
0%
805
0%
s0%
so%
o
kgl
0%
0%
o
indoor Indoor ait Natural Electric acoustics
temperature|  quality Ughting | lighting |
wbadlaz,s (ventilation) soll Y
1 dleszn Kinalol] WSl
[ ] [ K MW | U
]
1(1) 2(2) 3(@ a4 5(5) TOTAL  WEIGHTED
AVERAGE
Indoor ternperanire | & Lol ax s 4130%  17.99% 2174%  652%  13.04%
19 8 10 3 6 a6 233
Indoor air quality (ventilation) | wl>1x)1 slsgll 859> 5319% 14.89% 17.02%  6.38%  B851%
aggill)) 25 T 8 3 4 a7 202
Naturl lighting | sl s+Lo¥l 4255% 17.02%  1489% 12.77%
2 8 7 5 47 236
Electric ighting | sl <l ssla¥l 42.55% 1277% 1489% 14.89%
20 ] T 7 a7 247
acoustics 000%  000%  000% 0.00%
0 0 ° 0 o 000

Q18 Number of people sharing the control over the fallowing aspects:sas
adldl il 58 Sl GoS linis il polradl:

P

Sdppsa 0

0% ox  xm  am cow sow som Tm Bm 0w 0w
o oMLY SHARING NG RN TOTAL  WEIGHTED
ACCESS  ME Ll CONTROLWITH  CONTROLWITH  CONTROLWITH AVERAGE
P doad]  OWE OHER o ok O MORE
coNTroL CowoRKER cougnKeRs|  CowoRERS |
| 3292 } e Sl o e
dlomy 0o prelmprd i Lot o o
U sl a3 ”
vemosl | 19155 S5t e 121 s
presy o 1 s A am
)
owsngard 108 1702% 18005 1277 ey
£ sy s a > e 2 P 28 ANSWER CHOICES
sk |
] Yes | 1) aw)
St
ses 1w 152 e Py e No|2)Y)
3 7 i s » o s
TOTAL
37 1acen o 15220 e
7 e 8 ? n s am BASIC STATISTICS
Minimum
1.00
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Q15 How do you usually adjust your indoor temperature in the office? (you
can choose more than one answer), 9 &, 2l 42,5 lavas sols pgii oS

8321y arlr| o ST Lol isan) Fouisall)

Answered: 47 Skipped: O

-

=

T 57.45%

$0% 51.06%

508 38.30%

%

i 14.80% Lo 2K

=

o | [

-
sdjustthe it nest openor Openor Accest the
[ dayl'ght | indoor
odal weplall tempr..

ANSWER CHOICES RESPONSES
Crange your clotning stylefmatarial | 1) ok aelal pulell £9i dmai puis) 57.45%
Adjust the thermostat | 2) el sl abue laue) 51,09%
ST 10 10 day I | 3) gl 250wl pusiall) 1459
Open or close the windaw sharte | 4) o bl 12 f eus) Eo
Tpen 9 1ose the wndow | 5) exsbl sl ol gas) 18.15%
ACORPL the CUITant Indoor [amperaruse WINCUt changing It | 6) b s gas adlall s ol 420 i) 2A.28%

Total Responcents: 47

BASIC STATISTICS

Mean

Minmum
100 287

Mexcimum Median ‘Standard Daviation
600 200 170

Q17 My coworker accepts sharing the control over the following aspects:
(with 1 being strongly not accept to 5 being strongly accept): s9 (als; Jid,
Juii 5. 6auiny Juis pasd Hlusl ga) ‘adlll culgall (b Sl a5 Lins Josll
Bauiur):
frsimesi 7 Skppsa O
AR EER

2330%

ERST

wpsingend
cizzingthe
wirdowss ol 5
ol g
W [ E
1w 2@ 9® 4@ 6®  TOTAL WOIGHTED
AVERAGE
amiona st 1nz | Lol abse el WA WS 0% LW EsE
i 7 " 3 ‘ a7 70
cpeaing and closing t1e windons | asledl 6 ol s SAOE  14BEH 19299 1489w LTcek
16 7 s 7 0 a 265
cloctica it 13 | agl Sl selol | sEm Wiwe 14wy 2
10 2 s 7 20 o 274
spmning and closing binss ans sedes | 4ol g8 IOTA W ZadN  12iTe L
Al 15 7 [y B 7 a 260
BASIC STATITICS
MINMUM  MAXIMUM  MEDIAN MEAN  STANDARD DEVIATION
MeTiostar Setngs | 2l alsie ol sl
1.0 S0 200 s 135
paang and closing t1e wingors | aslaul 512 ol s
100 a0 s g 140
sectrca gt 19 | sl gl seledl
108 500 a0 2w 1%
Spsaing and clasing binss and sherdes | 4.6 ol g8
L L0 500 a0 28 L

Q19 Are you sharing the office with another gender?es «aiSall J, L Jo

ol puiz

Answersd: 47 Skipped: 0

68.09%

0% Io%  20%  30%  40% SO 60N TN 80%  90% 100%
RESPONSES
68.09% a2
31.91% 15
47
Maximum Median Mean ‘Standard Deviation
2.00 1.00 132 0.47



Q20 | can freely speak about my indoor environment quality with my

colleages regardless the gender: (with 1 being strongly disagree to 5 being
strongly agree):yaz: wiloj go alzlall Gitw 529> o8 arm il Sy

Bau 9lse 59 8adu salsl V1 JLicl ga) jequiiz oo Hbill):

Arswored 47 Skipeed: ©

m: | L
1m 2 3@ 14 5 TOTAL WEIGHTED AVERAGE
3L91% 21.28% 17.02% 3.51% 21.28%
15 bl 8 4 10 47
BASIC STATISTICS
Minimum Meximum Melian Mean ‘Stancard Cev ation
103 508 2.00 266 152

Q22 Setting closely to my colleague can affect my indoor environment
comfort. (with 1 being strongly disagree to 5 being strongly agree): ywsl=ll
Y1 kil go ) adshall ity 251, s i 0] oSar ohio o s w8 08

Bouinr 4iss 5 9 Bauin yig)

answees 47 Skippos ©

o

s

oo

o

sa 46.81%

son

o

o 1015% W

e ,

% = |
., a@: B
1) 2(9 30 M 5(5) TOTAL WEIGHTED AVERAGE
1015%  esEm 127w s ase
3 ] i 22 a7 aBd

BASIC STATISTICS
Minimum Maximum. Mersan Mean Smancer Ceviston
100 500 400 64 .56
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Q21 Sharing the office with other gender affect my indoor environment

comfort within the space: (with 1 being strongly disagree to 5 being
Sl it az |, e L3V puizll go aiSall 65 Line g

strongly agree)
S g 5 5 8o s Y 1 lasl go) teuiSall J5 o)

Answered: 7 Siappoct 0
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.
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S8 44.68%
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o 2T
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0%

) — i .
- u: . n-
.
101 2(2) 3(3) a8y () ToTaL WEIGHTED AVERAGE
25.53% 833 1L2.77% 1064% A4.65%
12 3 3 5 21 a

BASIC STATISTICS
Minmum Miacimum Hedian Meen Stanced Daviesion
L0 500 400 Ers 167

Q23 Working in a mixed environment (Including male & female) can
disturb my indoor environment comfort. (with 1 being strongly disagree to 5
being strongly agree): Ses (& UYls ,sS3l s o8 Lay) dlalizo aiw w8 Jozll

sadny 3315l 5 9 8ain 3315l ¥ 1, Lusl o) adsloll it a>l, msie ol)
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1) 20 36 A 5 TOTAL WEIGHTED AVERAGE
s ess  measw  osie s4s
4 2 < A = F 351

345ic STATISTICS
wnmum veaian wean Standare Ceiatir
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. Abstract

Numerous research studied factors influencing indoor environment quality (IEQ) aspects, but
most of them were focusing on each factor separately. Thus, there is a lack of research on the factors
that affect IEQ as a whole. Studying these variables while considering social and cultural issues is
crucial in the Middle East and Bahrain. Therefore, this research aims to investigate the relationship
between occupants’ satisfaction and IEQ inside an office building in Bahrain and evaluate the social
and cultural aspects of IEQ. The research focused on users’ satisfaction with the overall aspects (i.e.,
thermal comfort, natural lighting, electrical lighting, air quality, and acoustic) and their overall work
comfort within the office space itself. It assesses the connection between the variables and the

hypothesis, as well as the role of personal control and determining IEQ factors in an office building.

To offer a basis for this research, a quantitative method that established an online
guestionnaire was distributed randomly among users of selected office buildings, sectors, and office
types in Bahrain. The questionnaire was conducted over eight months, starting with a pilot study in
September 2021 and ending with the final questionnaire, and data collection was done in April 2022.
Effects of indoor environmental quality on user comfort in office buildings surveys had 508
participants who answered 26 questions. The estimated completion time for the survey was 8 minutes,
with an estimated completion rate of 81%. The total number of individuals with complete responses
was 393.

This research aimed to investigate the connections between occupants' satisfaction with IEQ
criteria, contentment with the facility as a whole, and overall work performance and satisfaction in an
office building. Two out of four hypotheses (H1 and H2) were confirmed, and two were not
confirmed (H3, H4). The key results and implications summarize that Males show more levels of
satisfaction when compared to females. The age variable has a significant impact on IEQ comfort
level. The study concluded that age, years of experience, office type, and position are the factors that
affect IEQ. However, clothing type, working sector, and working hours do not significantly affect a
user’s comfort level. Furthermore, Users with total control over indoor air quality feel more
comfortable in their workplace environment. The study found that people who are not sharing the
office with another gender have a higher comfort level than those who share the office with another
gender. This study's statistical data and results provide various insights. This involves evaluating
design strategies that allow objective-driven decision-making, as well as emphasizing the need of
cooperating across different professions. Different settings enhance the understanding of the quality
and comfort of the indoor environment. While it would be great for offering a broad variety of
architectural solutions to improve the overall quality of the indoor environment, this research adds to

the design process by highlighting the most critical features.
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