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Abstract
This dissertation examines the associations between the technology acceptance model and
modernization theory with Libyans’ perceptions of cave dwellings in the Nafusa Mountains
region, West of Tripoli. The researcher formally tested hypotheses linking cave dwelling's ease
of use, usefulness, and the perceived intention to live in a modernized cave dwelling with the
education, income, age, gender, and employment categories of Libyan participants in the study.
A framework for constructing modernized cave dwellings that are attractive to local residents for
temporary and permanent living is then provided.
Using 450 responses from Libyans worldwide, this study found that the technology
acceptance model is a statistically significant framework for understanding Libyans’ intentions
to live in modernized cave dwellings. More specifically, Libyans were found to be more willing
to live in such homes if they perceived them as easy to construct, maintain and utilize, and useful
in decreasing their utility bills and providing comfortable living standards. On the other hand,
modernization theory was partially supported in its predictive power to explain Libyans’
intentions to live in cave dwellings. More educated and perceived high-income individuals are
associated with a higher likelihood of living in a cave dwelling. Gender, age, and employment
type were not statistically significant.
The dissertation offers a framework demonstrating how renewable energy systems can
make Libyan cave dwellings sustainable for local citizens. It provides details on how solar
panels, natural lighting, rain harvesting, and wastewater treatment systems could help local
citizens lower construction costs and increase sustainable living. The renovation of cave
dwellings offers an excellent opportunity for local economic development and a cultural
renaissance of the structures, making them global sites of world heritage.
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Chapter One: Introduction
Cave dwellings have been in existence throughout the history of humankind. In China, it
is estimated that about 40 million people still live in cave dwellings (Tokonami et al., 2004).
This type of home has been used for centuries in mountainous regions worldwide, including
areas of East Asia, Southern Europe, and North Africa. While established figures on the number
of cave dwellings throughout the world are unavailable, many archaeologists, anthropologists,
architects, and social scientists believe that cave dwellings still serve as the primary form of
housing to rural mountain communities across the globe (Earle, 2006). Cave dwellings do not
require extensive construction materials or skills. They are insulated from extreme heat and cold
and are environmentally friendly, thus making them ideal for communities that may lack material
and monetary resources and skills for complex building construction (Wang & Liu, 2002).
Statistics on the number of cave dwellers around the world are limited.
Reports indicate that many people still live underground dwellings and cave dwellings
above ground in Australia, Spain, China, Turkey, and Tunisia. One report by Ellis (2014)
indicated that over 40 million people still reside in cave dwellings in the Chinese Province of
Shaanxi. In the Province of Guadix in Spain, an updated report by Genova (2018) confirmed that
around 2,000 residents still live in cave homes. Furthermore, according to Burlingame (2014),
around 1,500 underground homes with about 2,000 residents still live there to avoid the extreme
heat in Cooper Pedy. Regarding North Africa, few Libyans and Tunisians still reside in cave
homes in the mountainous region across their borders. These cave dwellings can split into two
kinds: horizontally excavated into hillsides and vertically excavated. The second is the most
common in Matmatah, Tunisia, and Nafusa Mountains, Libya, as cited in Eugenia & Alessandra
(2011).
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Modernized cave dwellings (i.e., homes equipped with up-to-date technology and
stylistic designs) have surfaced in many places worldwide, such as China, Turkey, and Spain (for
example, the Yaodong cave dwellings of the Loess Plateau in China). Over 1,000
environmentally sustainable dwellings have been built using traditional energy-saving methods
and vernacular housing design with natural ventilation methods and innovative solar energy
systems, such as a room with wide windows and a glass roof designed to allow in a lot of
sunlight to help reduce energy consumption to a minimum as cited in World Habitat (2018). But
in Libya, most cave dwellings have been abandoned due to rising levels of urbanization,
industrialization, and modernization.
Libyans no longer view cave dwellings as viable housing options (Bhowmick & Dkhar,
2014). This study tests whether Libyans’ perceptions of the ease of use and acceptance of
modernized cave dwellings increases their intentions of living in them. Today, some Libyans still
reside in cave dwellings, and renewed interest in constructing modernized versions exists among
governmental groups and local communities in particular.
There are no certain accounts documenting the original inhabitants of cave homes in
Libya. One account ascribes the construction of Libyan cave dwellings to Jewish settlers who
escaped the Spanish persecution in the aftermath of the inquisition in Iberia (Goldberg, 1972).
Another account argues that earlier than the inquisition, the local inhabitants of the Nafusa
Mountains’ region constructed cave dwellings as appropriate homes that utilized available
material from the ground (Milod & Trillo, 2017). This narrative suggests that inhabitants
utilized limestone and marl to easily build durable homes underground to cope with naturally
harsh conditions as well as protecting themselves from invaders (Lejeusne & Chevaldonné,
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2006). While no one is certain about the rise of cave dwellings in Libya, the homes still exist in
the contemporary period.
In studying modern cave dwellings and the communities in which they are prevalent, the
questions arise: Why are an increasing amount of people ready to live in these modernized cave
dwellings? What explains their choice of living in a cave dwelling, or even spending a short
vacation in such a home? Do level of income, education, or vocation play a role in such a
decision? Are residents primarily attracted to the overall ease of construction, use, and
maintenance of the cave dwelling (Nisan, 2016)?
Presently, some studies have been done on the reasons behind individual choices to
choose cave inhabitation. The following study therefore fills this gap by conducting an empirical,
survey-based analysis that seeks to determine the most influential factors leading individuals to
choose life in a cave dwelling. Based on the collected data from a controlled sample of Libyans,
this study ultimately tests the relationship between modernization, the technology acceptance
model (TAM) constructs, and the perceived intent of living in a cave dwelling. Note that
modernization refers to the moving from a pre-industrial society to an industrial-driven
economy, and eventually to a service-oriented society/economy (Ingelhart, 1997). TAM’s
constructs refer to ease of use and usefulness of the given technology in question (Davis, 1989).
Statement of the Problem
There is limited research on cave dwellings in Libya (Shahran, Reba, & Krkljes, 2017).
More specifically, our knowledge on the reasons leading Libyans to abandon their homes is
limited (Milod & Trillo, 2017). Recent studies have demonstrated an interest in making cave
dwellings an acceptable form of housing after a series of modernizing renovations; the
installation of energy efficient technological advancements like easy to use water, electrical, and
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waste management systems and interiors that preserve the cultural roots of Libyans (Ahmad,
2018). This research expands this scholarship by gauging Libyans’ approval ratings and
identifying the determinants of accepting to live in a cave dwelling among Libyans.
Nature and Significance of the Study
Cave dwellings have existed in Libya for centuries. Various communities, including
Arabs, Jews, and Berbers, have utilized them for a multitude of purposes including, but not
limited to, shelter, storage, and vacation homes (Roumani, Roumani & Meghnagi, 2018). This
form of housing was once a dominant housing option for many families in the Nafusa
Mountains. Several circumstances have led to its decay over the twentieth century, however.
First, political developments in the region have forced many Jewish communities to leave the
area and emigrate to other locations such as Italy and Palestine. Second, the discovery of oil and
the subsequent urbanization boom resulting from the financial boost in the Libyan economy
drew people out of rural areas into modern cities (Ramseyer, 2014). Third, the modernization
forces of society have influenced peoples’ attitudes toward living in traditional types of
dwellings, thus encouraging them to abandon cave homes in favor of modern housing units.
Cave dwellings contribute to the achievement of sustainability through its minimal use of
wasteful construction material, affordable building costs and low energy use conducive to an
eco-friendly lifestyle. Sustainability refers to the preservation of today's resources to future
generations. Cave dwellings use less construction material, energy, and waste making them a
preferred environmental housing option compared to available modern structures. On the
economic side, cave dwellings provide locals with the opportunity to profit from renting them to
tourists. Further, they can partner with local schools, museums, and organizations for scheduled
tours and visits creating a financial incentive. Socially, cave dwellings can restore families who

4

escaped the fierce ongoing fighting during the Libyan civil war. They also can serve gatherings
and community meetings places bringing together the various elements of the local community.
Despite the significant negligence in recent times of cave dwellings in Libya, such homes
continue to support a wide collection of environmental, economic, and social benefits and serve
as a sustainable form of housing. However, use and acceptance of modern home-related
technologies have been linked to individuals’ decisions concerning their lifestyles. Further,
modernization has made people abandon materialist lifestyles and pursue alternative ones that
value self-expression over the dominant established norms of society. Therefore, individuals are
expected to be more willing to view cave dwellings, if modernized, as a viable form of housing
(Inglehart, 2017).
Cave dwellings possess a great number of positive characteristics, including acting as an
effective shelter from severe weather conditions, providing a calm living space, being energy
efficient, and serving as an opportunity for adding artistic elements both in the cave-home and
surrounding area (Labs, 1976). Due to the natural insulation provided by the design and
construction of cave dwellings, heat is efficiently stored in the winter and cooling air circulates
freely in summer months. Modernized cave dwellings also utilize daylight through smart design
and the introduction of energy efficient technologies to combat lighting challenges inherent with
being underground, and in the process comply with the best standards of energy efficiency today
(Viedma & Maccarone, 2011).
Earth’s mass is also utilized by cave dwellings to adjust home temperatures, providing
adequate heating, cooling circulation, and thermal conservation. This mass typically maintains
temperatures within the medium, average, range pursuant to the weather outside (Steen, Steen, &
Komatsu, 2003). This unique characteristic keeps temperatures within these underground
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dwellings well balanced, guaranteeing cool dwellings in the summer and warm dwellings in the
winter months. Recorded temperatures in cave chambers remain between 10 C and 15 C in the
summer and between 20 C and 25 C in the winter (Barrera, Crespo, Ramos, & Chávarri, 2014).
The efficient regulation of temperature and humidity ultimately provides a healthy, comfortable,
and environmentally friendly living space for inhabitants. These structures typically protect
inhabitants from being affected by sudden changes in environment or weather as well (Yildiz,
2006).
Housing in caves also minimizes energy consumption as the structure of the dwelling is
made of soil and bricks, both of which are natural composites that save heat and act as insulating
materials. Naturally, cave dwellings therefore save energy costs by utilizing less power (Yildiz,
2015). The natural materials used to construct these homes also produces energy rather than
consuming it, thereby providing climate control without the introduction of heavy equipment
such as HVAC systems (Lin, Wang, Liu, & Yange, 2015).
Cave dwellings do not consume many construction materials and provide a better
alternative to traditionally constructed homes (which have a greater negative environmental
impact in comparison; Jideofor, 2012). Efficient in design, cave dwellings provide adequate
living spaces without additional costs and materials, which can be substantial. Residents may
expand or reduce the living space easily through further excavation or simply closing an open
space with appropriate earthen material. This makes cave homes incredibly adaptable to
changing family sizes and living arrangements.
In areas where varied natural resources may be lacking, land can be used entirely for
construction of these homes without harming the natural environment. This ensures coherence
between the building and the environment. A green roof, for example, will help increase
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vegetation and adjust microclimates to match the environment where these homes are built. As a
result, expenses for land (combined with a courtyard economy), realizes win-win effects of both
land-saving and economy (Wang & Liu, 2002).
Theoretical Framework
Modernization theory linked to living in cave dwellings. Modernization theory argues
that once societies move away from an agrarian to an industrial and post-industrial based period,
people’s values change from survival-induced preferences to post-materialist values (Inglehart,
1997). Further, societal change from an agriculture-based production economy to a serviceoriented economy leads to fundamental changes in human values (Inglehart, 2017). This change
is evident as less emphasis is placed on religion, economic security, and survival needs, and
concern for environmental protection, gender equity, and equal political representation are
accentuated (Marsh, 2014).
The modernization theory capitalizes that the more economically developed, educated,
and specialized the country's workforce is, the more its citizens will possess a higher sense of
responsibility. From this logic, one may argue that the higher the income, education, and service
sector workforce size a society has, the more likely its citizens are to take measures to protect the
environment (Inglehart & Abramson, 1999). Cave dwellings, therefore, provide a practical
solution to energy consumption and conservation, providing a reduction in construction waste (as
well as costs associated with the construction process) that better serves the health of the
environment. Therefore, according to modernization theory, individuals with higher education
and income levels who simultaneously work in the service sector of the economy can be
expected to be more likely to approve of living in a cave-dwelling (Bordoloi & Das, 2016).
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Technology acceptance model (TAM) linked to living in cave dwellings. Davis
(1989) surveyed information technology reports pertinent to individuals and companies'
willingness to adopt new technologies within their work environments. They found that ease of
use and usefulness are the strongest predictors for adopting a modern idea or concept. The
technology acceptance model, therefore, postulates that if individuals or companies believe that a
new idea, application, product, service, or concept is easy to use and useful to the work being
done, they are more willing to adopt it (Davis, 1989) While cave dwellings are types of homes
rather than technologies or applications, modern cave dwellings are a reframing of traditional
cave dwellings that utilize a high number of new technologies for energy efficiency and the
creation of a modern living space. Therefore, new cutting-edge technologies have created new
opportunities for improving this kind of dwelling.
The same logic can be applied when considering adopting a new software application that
can be used to inquire whether individuals approve of living in a modernized cave dwelling
(Muk & Chung, 2015). It is more likely that individuals who perceive that modernized cavedwelling are easy to erect, maintain, and upgrade will approve of living in them (Marangunić &
Granić, 2015). Simultaneously, it is more likely that individuals who believe that modernized
cave dwellings are useful in providing them with a comfortable, environmentally friendly, and
sustainable living space are more likely to agree with the statement “I would inhabit a
modernized cave-dwelling” (Venkatesh & Davis, 2000; Davis, 1993).
Objective of the Research
This research intends to identify the factors that have an influence on Libyans’ decision
to inhabit a modernized cave dwelling. To accomplish this objective, an assessment of the
relationship between modernization and technology acceptance model constructs has been
8

undertaken. The resulting conclusion is therefore based on collected survey data from a
convenience sample of Libyans. Notice that all Libyans are included in this study encompassing
those living inside the country, as well as those residing abroad.
Research Questions and Hypotheses
Table 1 presents the research questions and hypotheses that have been answered by this
study.
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Table 1
Research Questions and Hypotheses
Independent Variables
Education

Research Question
To what extent does education level
influence Libyans’ willingness to
inhabit a modernized cave
dwellings?

Hypotheses
Higher levels of education are
associated with a higher likelihood of
intention to inhabit a modernized
cave dwellings in Libya.

Gender

To what extent does gender influence Males are more likely to live in cave
Libyans’ willingness to inhabit a
dwellings compared to females.
modernized cave dwellings?

Income

To what extent does income level
influence Libyans’ willingness to
inhabit a modernized cave dwelling?

Higher levels of income are
associated with a higher likelihood of
intention to inhabit a modernized
cave dwelling in Libya.

Employment Type

To what extent does employment
type influence Libyans’ decision to
inhabit a cave dwelling?

Employees in the service sector are
more likely to desire inhabiting a
cave dwelling compared to other
sectors of the economy.

Age

To what extent does age influence
Libyans’ decision to inhabit a cave
dwelling?

Younger (no specific age group)
Libyans are more willing to live in
cave dwellings compared to older
Libyans.

Perceived Ease of Use

To what extent does perceived ease
of use influence Libyans’ willingness
to inhabit a modernized cave
dwelling?

Higher perceptions of ease of use
concerning modernized cave
dwellings are associated with a
higher likelihood of intention to
inhabit a modernized cave dwelling
in Libya.

Perceived Usefulness

To what extent does perceived
usefulness influence Libyans’
willingness to inhabit a modernized
cave dwelling?

Higher perceptions of usefulness
regarding modernized cave dwellings
are associated with a higher
likelihood of intention to inhabit a
modernized cave dwelling in Libya.

10

Limitations
This research has faced a number of limitations. First, the research design did not
establish causality; it only explored the association between variables. This made it very difficult
to generalize and apply the results obtained from this study to regions outside of Libya where
modernized cave dwellings exist. Second, the sampling design was convenience based, which
potentially did not guarantee a thorough representation of the target population for this research.
Third, the data collection was conducted at a time where many in Libya suffer from internet and
telecommunications problems due to ongoing political turmoil in the region.
Delimitations
The researcher has contacted personally known individuals and those who were likely to
participate in the study, which has added a potential for bias in the results obtained. An attempt
was made by the researcher to reach all geographic areas of Libya; however, there was no
guarantee that every region in the country would be covered due to the ongoing conditions. Hard
to reach populations, such as the tribes living in the southern desert and those residing in
mountain communities in the Northwest region of the country, were particularly hard to reach.
Assumptions
Cave dwelling is a modern trend which ensures low levels of energy consumption and
meets the needs of the current population at the same time (Chen and Feng, 2018). It should be
noted that the following assumptions about modernized cave dwellings have been applied in this
study:
•

Assumption 1: Cave dwelling is appropriate and available for the population when
considering economic and social factors.
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•

Assumption 2: Natural ventilation is improved by using exhaust fans powered by solar
energy in order to circulate air flow from the inside to the outside, ultimately improving
indoor air quality.

•

Assumption 3: There is an additional cost for the installation of equipment like solar
panels. Once the initial investment is made, the maintenance costs are minimal.

Summary
This chapter summarizes that cave dwellings in Libya contribute to the sustainability of
the local communities in the Nafusa Mountains region (the region where most cave dwellings are
in Libya). It presented an overview of cave dwellings around the world, their history in Libya,
and, most importantly, the reasons behind the significant abandonment in recent times of cave
dwellings in Libya. Cave dwellings provide inhabitants with many environmental, social, and
economic benefits. They serve as affordable options and sustainable homes for local inhabitants,
as well as tourists.
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Chapter Two: Literature Review
This chapter outlines the conception, design, and elements of modernized cave dwellings.
It also provides a comprehensive review of the available literature on cave dwelling benefits, the
history of these dwellings in Libya, and the reasons individuals have previously abandoned them.
Subsequent to each section, a detailed discussion of modernization theory and its links to the
likelihood of residing in cave dwellings based on these is presented. Finally, the technology
acceptance model (TAM), in reference to its connection to individuals deciding to inhabit
modernized cave homes, has been outlined.
What is a Modernized Cave Dwelling?
A modern cave dwelling refers to a cave home equipped with up-to-date, sustainable,
technology that allows inhabitants to save water and energy while minimizing waste (Jideofor,
2012). The defining feature of such a modernized cave dwelling is that it utilizes the most
sustainable systems available in order to provide a healthy, satisfying, and modern lifestyle to its
inhabitants (Liu et al., 2010).
First, modernized cave dwellings are equipped with up-to-date water systems (Laureano,
2007). Typically, these consist of conventional septic systems. In a conventional septic system,
solid waste is channeled into a tank where it biodegrades into an organic sludge. Simultaneously,
liquid waste is funneled into the same tank, creating a layer of scum across the top of the stored
waste. Prior to its injection into the drain field, microbes are introduced to the waste in order to
assist in its consumption creating wastewater. In some systems, additional treatments are
introduced before draining the wastewater. For conventional septic systems to function well, the
soil surrounding the drain field must be permeable and bedrock absent in order to avoid the
blockage of wastewater flow. Most importantly, however, the drain field needs to not be

13

saturated so the water moves smoothly from the drain field (Sharma & Kazmi, 2015). Figures 1
and 2 show the functionality of a conventional septic system (septic system) for both regular
houses above the ground and underground (cave dwellings).

Figure 1. Wastewater Treatment System (Septic System) for Regular Houses. Adapted
from “Septic Tanks and Cesspits,” by Dési, A., 2011. Reprinted with permission July 21,
2020, from https://www.property24.com/articles/septic-tanks-and-cesspits/13460.

Figure 2. Wastewater treatment system for underground houses (cave dwellings).
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The second element regards drinking water, particularly the use of a rainwater
conservation system. Figures 3 and 4 display two types of rainwater harvesting systems, the first
being a traditional domestic environment rainwater harvesting system that is utilized by cave
dwellers in northern Africa. This traditional system begins by preserving water in a large tank
that purifies the water through traditional filtering methods (Culver, 2009). The pure water goes
into another tank in which inhabitants need to add additional elements, such as minerals, since
rainwater is lacking them. The second rainwater harvesting system is a more sustainable system,
supporting the drinkable rainwater in areas facing a lack of water. Rainwater is collected through
large surfaces (e.g., roofs), then to the sieve filter before proceeding to an underground tank.
Immediately after that, filtered rainwater is pumped to domestic applications, including toilets,
washing machines, and kitchen taps.

Figure 3. Traditional rainwater harvesting system.
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Figure 4. Sustainable rainwater harvesting systems.

The third most noticeable element of sustainability is the energy conservation that
modernized cave dwellings possess. Energy in these homes comes from two sources: solar power
and wind power for domestic use (Jideofor, 2012). These sources of power are received by solar
panels and wind generators that funnel energy into a battery that stores and conserves the
generated power. The battery then transfers this energy into a convertor, which allows it to
become electric power that supplies inhabitants with their needed electricity.
Figure 5 presents the best example of the use of solar and wind power for domestic use,
combined in a hybrid power system. According to many renewable energy scientists, a small
"hybrid" electric system that links between home wind electric and home solar electric
technologies offers several advantages over using either system singularly. Hybrid systems are
stand-alone systems, which operate "off-grid,” which is to say not connected to an electricity
distribution system (Maleki, Rosen, & Pourfayaz, 2017). For times when neither wind nor solar
16

systems are producing, most hybrid systems provide power through batteries and/or an engine
generator that is powered by conventional fuels such as diesel. If the batteries run low, the engine
generator can provide power and recharge the batteries (Tiwari, Nemec, Radovan, Mahanta &
Trivedi, 2017).

Figure 5. Hybrid electric system. Adapted from “Qué son los sistemas de energía
renovable híbridos?” by Tecnologia-Facil, 2020. Reprinted with permission July 21,
2020, from https://tecnologia-facil.com/tecnologia-sustentable/que-son-los-sistemas-deenergia-renovable-hibridos/
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Fourth, natural light, ventilation, and air circulation are crucial areas of concern for cave
dwellers. Figures 6 and 7 display the best example of the use of natural light and a sustainable
ventilation system using the insertion of a chimney-like pipe to assist in circulating the air from
the inside to the outside for preserving a sustainable system. Also, it effectively brings light into
the home, in this way diminishing artificial lighting and saving energy. Notice that the cover of
the windows and the pipe are made of glass, keeping natural light coming in despite their
covering. The glass enclosure has a gap that permits air to circulate in any condition.

Figure 6. Natural light systems. Adapted from “Day lighting,” by Thapa, D. (2018, April
27). Reprinted with permission July 22, 2020, from
https://www.slideshare.net/DeepakThapa19/day-lighting
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Figure 7. Natural ventilation systems. Adapted from “Ventilation System - Get Healthy
Air – NZ,” by Hometech (n.d.). Reprinted with permission July 21, 2020, from
https://www.hometech.co.nz/healthy-air-solutions/ventilation

Cave Dwellings in Libya
Despite the seemingly homogenous housing styles and constructions across the
Mediterranean basin today, a rich history of heterogeneous dwellings lays across the coastal
countries and mountainous regions surrounding the sea in Africa, Europe, and Asia (Milod &
Trillo, 2017). Forced to adapt to their environments, ancient civilizations across the region
implemented different strategies to secure safe, reliable, and functioning homes (Golany, 1988).
Economic prosperity levels, cultural beliefs, and geographic conditions have all contributed to
the rise of new structural and stylish housing options across the Mediterranean Basin (Nisan,
2016). One such option is the Libyan cave dwelling, as seen in figure 8.
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Figure 8. Libyan cave dwelling in the Nafusa mountains. Adapted from “Going
underground: Libya’s unusual cave dwellings,” by Gumuchian (2013). Reprinted with
permission July 21, 2020, from https://www.reuters.com/article/us-libya-cavesidUSBRE9600DQ20130701

Cave dwellings, therefore, provide a prime example of housing units that accommodate
environmental, geographic, economic, and cultural settings of ancient civilizations across the
Mediterranean Sea (Bhowmick & Dkhar, 2014). The evolution of cave dwellings in Libya, as
with other Mediterranean countries, evolved with intuition, trial, error, and need-satisfaction
rather than a professionally regulated process culminating in a superior architectural product.
Cave dwellings thus provide a telling representation of the cultural beliefs, values, and practices
of ancient populations. As peoples’ values change over time, so have the style, structure, and
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façade of cave dwellings been transformed to meet the needs and desires of inhabitants (Viedma
& Maccarone, 2011).
Two of the most important requirements of individuals’ access needs, shelter and
economic activity, are satisfied by the adoption of cave dwellings (Yildiz, 2006). These
dwellings provide inhabitants a safe, secure, private, and easily maintained housing unit. They
also give people easy access to areas of economic activity in mostly agrarian lands. Over time,
agrarian production has decreased globally, putting cave dwellings at a disadvantage as people
seek job opportunities in urban centers and business districts (Yildiz, 2015).
With few advanced technologies in comparison to what is available in the modern era,
ancient civilizations utilized simple techniques to take advantage of the climatic and geomorphic
conditions available to them and provide better housing arrangements in cave dwellings (Lin, et
al., 2015). Ancient civilizations utilized volcanic or sedimentary environments that have
hardened over time to build their cave dwellings. Sandstones, marlstones, and other
conglomerates with robust structures also provided excellent terrains for constructing cave
dwellings (Golany, 1988). Cave dwellings were also constructed in areas with low precipitation
and utilized masonry to minimize the effects of rainfall as it is capable of eroding the materials
of which cave dwellings are typically composed.
Cave dwellings in Libya have a rich history, representative of the populations inhabiting
the region where such homes existed across centuries. This type of home is most commonly
found in the Nafusa Mountains east of Tripoli (Earle, 2006). The mountainous region spans
approximately 500 kilometers, covering parts of eastern Libya and entering the Tunisian
borderlands. One of the most distinctive features of the Nafusa Mountain range is that they are
elevated from the Jafara plain region. This makes the northern sides of the mountains look like

21

walls and the range possesses deep cliffs. The Nafusa Mountains also vary with respect to
elevation levels at different locations, reaching 885 meters in some areas. The name Nafusa is
said to stem from the name of the original inhabitants of the region centuries ago. While there is
no consensus on their origin, most Arab historians agree that they are from the Berber people
who migrated from the Levant and Egypt after a series of pre-Islamic era conflicts (Goldberg,
1972).
From the dawn of history, humans have utilized caves as shelter from environmental
dangers. In a 1948 case study, one archeologist excavating caves in eastern Libya (the Green
mountain region) documented that humans have utilized Libyan caves as dwellings for at least
80,000 years (Goldberg, 1972). Inhabitants of the Nafusa cave dwellings have subsequently
utilized these residences for a variety of reasons. First, many have sought refuge from state
persecution related to freely exercising their religious beliefs and practices. During Roman rule
in particular, many fled to such caves to safely exercise early Christian practices. Further, cave
dwellings were utilized for military purposes and became places where soldiers sought refuge
from enemies. Cave dwellings were also places where attacks were launched from during
military operations. In addition, they were used to store goods and serve as shelters for livestock
(Milod & Trillo, 2017).
Cave dwellings in Libya are not uniform and come in various forms. First, there is the
Gheeran, a hollow hole in mountainous rocks with small holes dug in the walls for storage
purposes (Viedma & Maccarone, 1972). This type of cave dwelling is common in cliffs and
valley edges. The area dug adjacent to the entrance, a large hole, is typically used for cooking,
washing clothing, and other domestic purposes. Sizing of such homes has varied from cave to
cave, but is usually between 12 and 15 square meters. The entrance size has also varied between
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1 and 1.25 square meters, making it easy to get in and out of the dwelling. Cave height, also
variable, reaches as much as four meters in many caves. Figure 9 represents the Gheeran
common to western Libya’s mountainous region.

Figure 9. Gheeran, a common type of cave dwelling in Nafusa mountain cliffs, Libya.

The second type of cave dwellings in Libya are known as Dawamees in the local dialect.
These come in two generic types: holes drilled in fragile rock and sedimentary material, and
holes dug in clay environments (Vhowmick & Dkhar, 2014). The first type of Dawamee features
entrances that are below the earth’s surface by 2.5 to 4 meters. These often exist in cliffs or deep
ridges. Before one arrives at the main entrance, a narrow path with a one-meter depth has to be
passed. Gates to such dwellings are generally composed of olive tree branches. On the celling of
the Dawamees, a hole with a radius ranging between 1.5 to 3 meters is present to aid in
ventilation and air circulation (Barrera & Crespo, 2014). Libyan authorities have recently
excavated one of these dwellings that was used as a health center for the Italian forces during the
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Libyan occupation of the 1910s and 1920s (Nisa, 2016). Figure 10 is a photograph representing
this type of Dawamee.

Figure 10. Dawamees, cave dwellings in Libya. Adapted from “The concept of ‘local
smart architecture’: An approach to appropriate local sustainable buildings,” by AboElazm & Ali (2017). Reprinted with permission July 21, 2020, from
https://www.researchgate.net/publication/327817198_The_concept_of_Local_Smart_Arc
hitecture_An_Approach_to_Appropriate_Local_Sustainable_Buildings

Cave dwellings constructed in clay or soil which feature a long ceiling are generally
considered the second type of Dawamee. French travelers writing about the Nafusa inhabitants in
the early twentieth century observed that most inhabitants live in holes that are hidden to the
human eye. Such caves are accessed through a hole dug underground, and to enter the dwelling
an individual must go below earth level through a narrow path leading to the dwelling (Milod &
Trillo, 2017). Figure 11 displays an open patio and one of the interior rooms in the clay cave
dwellings. Before reaching the house, one must also pass through a long path leading to a small
hole with a larger hole about ten feet further past, leading to the main entrance. This path is not
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straight and oftentimes takes the shape of a loop, providing further security to the inhabitants of
the dwelling. Such structures are not seen by the public and its inhabitants prefer such a living
arrangement in order to protect their privacy (Golany, 1988).

Figure 11. Open patio and one of the interior rooms. Adapted from “Want a unique
underground experience? Live like a modern troglodyte at a Libyan cave house hotel,” by
Dhwty (2017). Reprinted with permission July 21, 2020, from https://www.ancientorigins.net/ancient-places-africa/want-unique-underground-experience-live-moderntroglodyte-libyan-cave-house-021331.

A limited number of studies have been conducted on cave dwellings in the Nafusa
Mountain region. Scholarship that has been conducted has concluded that the average
temperature in the summer was about 27 C and that humidity was about 30% to 40% in general.
During the winter, the average temperature was about 18 C with 40% humidity (Barrera et al.,
2014). These temperature and humidity levels provide inhabitants with a relatively comfortable
home setting across the seasons, particularly since average temperatures in the summer reach the
mid-30s and drop below zero during the winter. Unfortunately, much of today’s knowledge on
cave dwellings in Libya has stemmed from oral histories and local documentation that does not
25

provide sufficient materials to systematically investigate the development, evolution, and
maintenance of such dwellings (Golany, 1988).
Since Libya gained independence in the mid-twentieth century, the country has
undergone excessive urban transformation fueled by oil rents. The Libyan government has begun
large infrastructure projects across the land and more jobs were subsequently created in cities.
With population increases, a decreasing agrarian economy, and an increasing industrialized and
service-oriented economy, inhabitants of cave homes sought better economic fortunes and left
their caves for the cities (Tucker, 2011).
Meanwhile, the Libyan government has not given much attention to cave homes and left
their inhabitants with limited services supplementation compared to new, urbanized, areas.
Inhabitants of such homes have sought modern lifestyles in cities, leaving centuries of living in
cave dwellings behind them (Labs, 1976). Newer generations are also ill informed about cave
homes and merely perceive them to be inferior in comparison to available modern architecture
and structures. The government has not invested in any meaningful or substantial awareness
programs educating Libyans on the benefits of their ancestral cave dwelling, or its viability as a
contemporary domestic choice (Inglehart, 1997). In short, the lures of economic and cultural
modernity have caused a massive wave of internal immigration where local inhabitants have left
their traditional homes for modern style structures (Inglehart, 2017).
Benefits of Cave Dwellings
The principal benefits of cave homes lie in their economic, environmental, and sociocultural advantages (Jideofor, 2012). Cave dwellings provide inhabitants with natural protection
from catastrophic events and disasters such as fires, hurricanes, and tornados. They also provide
residents with comfortable living climates which avoid extreme heat and cold (Lin et al., 2015).
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Further, cave homes do not require a great deal of resources to be move-in ready and are easily
vacated as well.
As discussed previously, cave homes have been shown to be environmentally friendly.
They consume minimal levels of energy when built, require less in order to be maintained, and
only need limited amounts while inhabited. Homebuilders also do not require costly investments
in technologically advanced climate systems or products producing or consuming energy. Cave
homes are also attractive because they do not require high-level knowledge of construction
techniques. These dwellings rely on simple construction techniques that are easily acquired
through sheer demonstration and observation.
Cave homes also do not pollute the environment with toxic elements or complex
interactions that are generated by construction processes. Pollution levels have been reduced
through the minimal use of non-renewable and scarce material resources (Wang & Liu, 2002).
Cave homes also serve as an energy-saving mechanism by reducing human consumption of
electricity and other energy sources by utilizing natural energy sources such as solar and wind
power (Wang et al., 2004). Lastly, cave homes do not require extensive use of ventilation and
air-conditioning systems, thereby conserving scarce energy levels which is critical in countries
such as Libya that import most of their energy.
Modernization Theory
Karl Marx proposed that economic development leads to predictable social, cultural, and
political changes. There has been heated debate around the reliability and validity of this claim,
however, the empirical evidence lends modest support to its basic elements (Marsh, 2014). While
many human attempts to predict economic and cultural changes over time have failed, including
those of Marx himself, modernization theory has enjoyed significant support from the

27

intellectual community due to the cross-country empirical evidence in support of it (Bernstein,
1971). Marx predicted early on that the working class (proletariat) would come together to
overthrow the capitalist status quo (bourgeoisie) via structural violence and revolutions in order
to end exploitation. Despite the complexity of predicting human behaviors, few claims about
Marx’s conception of the relationship between economic development and cultural change are
more accurate when compared to his working-class theory (Peng, 2009).
Modernization theory suggests that an increase in economic and physical security,
income, life expectancy, and satisfaction regarding basic needs and gratifications, leads to
predictable cultural changes (Inglehart, 2017). The basic logic that modernization proposes is
that once humans are economically and physically secure, they prioritize other needs and
gratifications than those related to survival. Humans therefore begin to exert their attention,
effort, time, and resources toward other needs such as those of Maslow’s hierarchy (recognition,
self-esteem, and self-actualization in particular; Inglehart, 1997).
The need for economic and physical security, that is, for survival, directs individuals to
rally around their own groups, leaders, and traditions in order to seek a unifying framework that
aids their need to feel more secure in every possible way. Once resources are scarce in a given
country, groups of individuals do whatever it takes, even exerting violence, to protect their
resources from outsiders or other groups that may move in to assure their security (Inglehart,
1997, 2017). This leads to the claims that economic and physical insecurities are associated with
higher levels of phobias toward outsiders. This could be xenophobia, homophobia, racism, or
gender inequality among others. However, if there are sufficient levels of economic and physical
security, people typically become more open to other groups, ideas, lifestyles, and belief systems
(Marsh, 2014).
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Throughout history, people have exercised whatever it takes to survive in uncertain
conditions. This means that they have devoted much attention to anything necessary for their
survival, even if it was scarcely available and/or difficult to obtain. People have killed each other
over the securing of survival-needed resources that have been perceived to be under imminent
threat from others who may obtain this resource and block its use from them. Once food, water,
healthcare, education, and employment are available to people, however, they tend to direct their
energies and thinking toward other aspirations (Marsh, 2014).
Only in recent decades have much of the world’s population felt secure enough that they
need not worry about survival (Peng, 2009). Arguably, most today take survival for granted in
comparison to most individuals throughout the history of our planet. In the past few centuries,
industrialization, urbanization, rising levels of education, and formal divisions of labor have
spread across most countries around the world to varying degrees. This has largely improved
economic prosperity and life expectancy throughout most of the world. Further, participation
rates of women in the workforce has increased significantly. Such changes have led to somewhat
predictable cultural shifts from traditional to materialist values, from survival-oriented to more
egalitarian and post-materialist values, and a general increasing of individual-centric values
(Bernstein, 1971).
The linear relationship between modernization and cultural change is not uniform and is
felt at different levels across societies. This trend is partly due to an ongoing conflict between
predictable cultural changes brought about by modernization forces, such as egalitarianism, and
traditional belief systems (Peng, 2009). For instance, the pace at which females joined the
workforce in Muslim majority countries has been slower than those in Western Europe.
Nevertheless, an increasing body of evidence suggests that the cultural changes predicted by
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modernization are felt increasingly with the penetration of modernization forces into such
societies.
Increases in economic certainty in many parts of the world, especially industrialized
nations and well-to-do developing countries, have generated a shift in priorities regarding their
populations’ perceptions of need, from survival to self-expression, freedom, and quality of life
(Inglehart, 1997). No longer is there a perceived need to worry as much about access to food,
water, shelter, obtaining an education, or acquiring a job. This wave of economic improvement
has also led to changes in shared values among societies where modernization forces are more
felt. Newer generations also value different things than earlier ones. A focus on economic and
physical security have subsequently been replaced by freedom, quality of life, and selfexpression needs. This shift is part of a general transformation of focus from law and order,
authority, gender inequities, religion, and tradition to an emphasis on egalitarianism, tolerance of
other groups, religions, and lifestyles, autonomy, and quality of life (Marsh, 2014).
While modernization theory has enjoyed significant support from academics across
numerous disciplines, the predicted change from survival-based to comfort-based needs has been
arguably inconsistent across time and space. Cross-sectional research using survey data has
demonstrated that societies that are shaped by existential threats, infectious disease, and
perceived economic and physical security threats typically experience modernization effects to a
lower extent (Inglehart, 2017). Such societies have been found to depict higher levels of
collectivist cultures rather than autonomous cultures, higher degrees of religiosity and
dogmatism, and are generally less tolerant towards others and different lifestyles. This is
consistent with theoretical predictions proposed by many psychologists and sociologists early in
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the behavioral revolution that stressed that societal threats lead to collectivism, conservatism, and
authoritarian lifestyles.
Linking Modernization and Cave Dwellings
Cave dwellings are traditional forms of housing that met the survival needs of ancient
civilizations. Once societies underwent a great deal of industrialization, urbanization, and
occupational specialization, people started to look for housing options nearest to economic
sources of sustenance and where services were available. Previously, cave dwellings served as a
convenient dwelling option for individuals who possessed agrarian-oriented employment (Yildiz,
2015). Once societies moved into service-oriented economies, people abandoned their caves and
moved into cities and larger communities. Cave homes were perceived to be un-modern, a
representation of the past, and lacking urban lifestyle elements (Tucker, 2001).
Perceptions of cave dwellings are changing due to the influence of modernization forces.
First, modernization has led to a more pronounced interest in environmental protection.
Construction is one of the largest contributors of pollution the world over. The construction
industry consumes extensive levels of non-renewable energies that have had devastating effects
on ecological cycles across the world. Modernization, therefore, has pushed the world toward a
renewed and necessary interest in sustainability.
Sustainability refers to the preservation of today’s resources for future generations. This
includes the implementation of strategies, programs, and protocols that protect the environment,
make peoples’ use of energy more responsible, and encourages use of alternate and renewable
sources of energy. Cave dwellings represent an environmentally friendly option for housing that
satisfies all the requirements of sustainability.

31

Further, contemporary cave dwellings represent alternative forms of housing that can
accommodate a vast range of lifestyles. Many individuals emphasize a desire for autonomy as it
pertains to their interest in this form of housing (Tucker, 20101). An individual may be driven by
a desire to protect the environment or simply by a desire to live differently. Cave dwellings
usually exist in remote areas where urban interference is minimal. Peace, quiet, and home
comfort are therefore indispensable features of cave dwellings for the individuals interested in
residing in them.
Modernized cave homes have also been refurbished with not only up-to-date technologies
(making the living arrangement more sustainable), but also satisfy the human desire for selfexpression in elements of style, design, architecture, and structure (Wang, et al., 2004).
Individuals have more autonomy over the depth, look, and space of cave homes in comparison to
modern dwellings in cities. This is due, in part, to the low costs of construction and maintenance,
especially for pre-built caves. Further, home-owners can introduce their own stylistic influence
in the space and add or subtract these personal touches over time with minimal costs. Therefore,
out of a desire for autonomy, self-expression, and freedom of choice (which are perhaps desired
more in modernized societies), individuals are perceived to be more willing to invest in cave
homes (Inglehart, 1997).
Another link between modernization and cave dwellings exists in the logic of quality of
life improvement. Individuals today perceive themselves as hardworking and deserving a better
lifestyle due to the effects of modernization (Inglehart, 2017). One aspect of having a better life
is to own an alternative home for vacation, seasonal, or other use. Cave dwellings therefore
present a great option for those who desire an affordable option for having an additional home. It
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is thus more likely that one would observe an increase in purchases of cave dwellings in societies
where economic and physical securities are higher.
Technology Acceptance Model
Davis (1985) investigated the predictors of system utilization and acceptance by
organizations. Prior to his dissertation at MIT School of Management, few empirical systematic
attempts had been made to comprehensively understand why organizations choose to accept the
use of certain technologies while rejecting others. In his first delineation of the model, Davis
hypothesized that users’ attitudes toward a certain system or technology predicts whether a
person or an organization will ultimately adopt such a technology. This hypothesis aligns nicely
with previous psychological theories such as the theory of reasoned action by Fishbein and Ajzen
(1975). Following an in-depth analysis of empirical literature on information technology, Davis
found that the two main factors influencing an organizations’ decision to accept or reject a
technology were perceived usefulness and perceived ease of use.
Davis (1989) embarked on field testing and experiments to validate his technology
acceptance model (TAM). Psychological scales were first developed in order to measure
perceived ease of use and perceived usefulness, and then were validated through multiple
empirical studies and laboratory experiments. Davis administered his scales (14 statements each)
measuring the two constructs to 15 experienced users of various computer technologies. After
obtaining the responses from experts, Davis (1989) sorted the items and formed clusters of
reliable and valid items, eliminating those that did not conform to his psychometric criteria. The
end result was the generation of two scales with ten items each.
To validate his new scales, Davis (1989) administered them to IBM Toronto employees,
asking about their decisions to accept the use of two systems in the organization. Each statement
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in the scales were measured on a 1 to 7 Likert scale, with 1 representing strongly agree and 7
representing strongly disagree. Davis then conducted rigorous validation analyses, utilizing
principal component analysis, factor analysis, and correlational analyses. Davis identified high
reliability and validity scores for his 10-item scales.
In order to measure the users’ acceptance of the systems used, Davis utilized two
measures. First, he administered a scale of five items where participants rated the system based
on several features. Second, Davis measured the frequency of the systems’ use by participants.
Results obtained from this study indicated a high correlation between perceived ease of use,
perceived usefulness, perceived acceptance, and use, thereby confirming Davis’s TAM. In a
laboratory experiment with 40 IBM employees, Davis inquired whether they were willing to
accept and use the systems Chart-Master and Pen-Draw in order to test his model (Davis, 1985).
Results indicated that the shortened versions of perceived usefulness and ease of use scales, six
items rather than 10 for simplicity, highly correlated with perceived predicted use of the new
systems which further confirmed his model.
The technology acceptance model sparked a significant amount of scholarly interest
during the 1990s and 2000s. Several validation studies therefore have been conducted in order to
test whether the model is reliable and valid across contexts. Overall, scholars have found TAM
to be a reliable and valid explanatory theoretical framework for accepting and using new
technologies. Many scholars have modified the original version of TAM and replaced user
attitude with a behavioral intention variable or added several other exogenous ones.
Linking Technology Acceptance Model to Modernized Cave Homes
Modernized cave homes are principally defined by their plentiful use of advanced
technologies. They are fully equipped with systems that utilize renewable energy, conserve
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power, and increase sustainability. To achieve such objectives, inhabitants of modernized cave
homes have to deal with several gadgets on a daily basis while receiving minimal training aimed
towards maintaining the technology installed in their home. Overall, modernized cave homes are
simply repackaged traditional dwellings created in a new fashion and defined by the several
advanced technological features within them (Lin et al., 2015). Figures 11 and 12 below show a
few versions of modernized cave homes in various locations.

Figure 12. Modernized cave dwelling kitchen. Adapted from “Dialogue between
architecture and nature,” by Estudio (2018). Reprinted with permission July 21, 2020,
from https://www.skyscrapercity.com/threads/dialogue-between-architecture-andnature.1959456/page-5
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Figure 13. Modernized cave dwelling living room. Adapted from “Dialogue between
architecture and nature,” by Estudio (2018). Reprinted with permission July 21, 2020,
from https://www.skyscrapercity.com/threads/dialogue-between-architecture-andnature.1959456/page-5

When inhabitants are presented with photos of modernized cave dwellings, they are likely
to think of them as an advanced and technologically savvy form of housing. This prompts similar
perceptions that by living in a modernized cave dwelling, one is adopting and using new
technologies (Venkatesh & Davis, 2000). An individual’s decision to inhabit a modernized cave
dwelling as a behavior, then, can be thought of as the adopting of a new technology where the
intentions of doing so are informed by perceived usefulness and ease of use (Tuci, Trianni, King,
& Garnier, 2019).
When considering living in a cave home, inhabitants might first evaluate whether the
home is fit for human inhabitants and to what extent is it useful. Then, they may question
whether the home can provide the same benefits and amenities supplied by traditional housing
units which they are more used to seeing or residing within. Such characteristics represent the
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perceived usefulness of the home. Further, inhabitants are likely to wonder whether they can
modify the structure, design, and space offered by the cave home. Potential dwellers may also be
interested in knowing if sustainable systems can be easily installed and utilized in the home.
Such features are directly related to the perceived ease of use of the dwelling. Taking these
assumptions into consideration, one may argue that an individual’s likelihood of living in a
modernized cave home is influenced by the degree to which those homes are useful and easy to
use (Park, Cho, Han & Kwon, 2017).
Summary
This chapter has introduced cave dwellings as homes, along with their origins and
evolution. It has supplied a brief chronical of cave dwellings in North Africa that can be
extracted from the limited scholarship available on cave dwellings in Libya. The chapter has also
presented modernization theory and its application to the study of cave dwellings and the
adoption of modernized cave dwellings as homes in the present-day. Finally, the chapter has
developed an argument for supporting the proposition that the technology acceptance model
(TAM) is an appropriate explanatory framework for studying individuals’ choices to move into
modernized cave dwellings.

37

Chapter Three: Methodology
This dissertation utilizes a descriptive research design to investigate the relationships
between modernization and technology acceptance models as they relate to the intention to live
in modernized cave dwellings in Libya. Descriptive designs aim to analyze the associations
between quantitative variables. They explore the magnitude and direction of relationships
between a set of independent variables and a dependent variable. In this study, the independent
variables are: level of education, income level, employment type, age, gender, ease of use, and
perceived usefulness. The dependent variable is the intention to live in a modernized cave
dwelling in Libya.
Descriptive designs utilize correlational analyses, measures of association, and regression
methods to estimate the effect sizes of explanatory variables on a single outcome. The type of
data they require varies depending on the objective of the research being conducted (Babbie,
2013). These include cross-sectional, panel, and longitudinal data (from the weakest to the
strongest for establishing causal relationships). This dissertation is limited in resources and
scope, therefore assess its constructs as a cross-sectional design. Cross-sectional refers to data
that is drawn from one sample at a single point in time. This type allows researchers to estimate
the relationship between variables at only a single context throughout the trend. Nevertheless,
they are the most convenient, least expensive, and most frequently used data types in surveybased research (Creswell & Creswell, 2017).
Given the limited research on Libyans’ decisions to live in cave dwellings, this study has
utilized an exploratory framework. Exploratory research aims to learn about a behavior, belief, or
phenomenon that is understudied. It was not the intention of this dissertation to simply describe
the characteristics of Libyans residing in cave dwellings or cave homes themselves (descriptive
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research). Rather, the purpose of this research has been to explore why Libyans choose to live in
cave dwellings. While this study utilizes correlational methods and proposes hypotheses that link
modernization, the technology acceptance model, and intention to live in cave dwellings, a
requirement for explanatory research, the underlying motivation is not to explain the behavior for
generalizability purposes but rather to expose the phenomenon to the interior design and
architecture field.
The dependent variable utilized is a perception indicator of whether Libyans intend to
live in modernized cave dwellings. In this case, the relationship between independent and
dependent variables serves to predict if perceived usefulness and ease of use of modernized cave
dwellings play a determining roll in an individual’s willingness to reside in such a dwelling.
Population and Sample
The population of this research was Libyans residing in the country over the age of 18 at
the time of conducting the study. According to the United Nation’s country profile, Libya has
about 6.3 million people living in a total area of 1,676,198 square kilometers. The population
density of the nation is therefore about 3.6 people per square kilometer. Tripoli is the capital city,
and most of the cave dwellings are located just west of its metropolitan area. In 2014, the gross
domestic product of the country was about $41.319 billion and has been decreasing significantly
due to political instability. Per capita income has also decreased, reaching $6,601 in 2014 from a
high of about $13,000 in 2010. Unemployment in 2014 was about 21%, increasing to
unprecedented levels afterwards. About 80% of Libyans now live in urban environments, and
life expectancy rates are 74.4 for females and 68.8 for males as of 2015.
To generate accurate estimates for correlational analyses, descriptive designs require the
use of probability sampling techniques. These include simple random sampling, systemic
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sampling, clustering, and multistage sampling. To construct any of these sampling procedures,
researchers have to access a sampling frame. This document simply contains a listing of all
possible units to be included in the sample for the study. Any listing of potential units must be
representative of the population in order to generate more accurate estimates. Unfortunately,
there is no listings that contain a representative sample of Libyans available to the researcher
given the current political turmoil in the country. Therefore, the researcher has utilized nonprobability sampling for the completion of this project.
Non-probability sampling contains a subjective element imposed by the researcher or the
environment surrounding the research being conducted. While this impacts the ability of the
researcher to generalize results obtained from the correlational analysis, non-probability samples
provide many advantages. This research therefore utilizes convenience sampling to conduct the
proposed research. Convenience sampling refers to the selection of subjects who are readily
available to participate in the research. This sampling technique saves time, costs, and provides
researchers with information in a timelier fashion.
Convenience sampling is a non-probability sampling technique entailing the use of
convenient research subjects for the researcher (Neuman, 2013). While this is a nonrepresentative, probability-based, method, it allows the researcher to collect the data in a timely
fashion. The researcher has therefore reached out to personal networks, such as relatives,
previous work colleagues, friends, and other Libyan citizens in order to distribute the survey. To
guarantee a high response rate, the researcher collected the data from subjects via internet and
telecommunications. Institutional review board (IRB) approval was provided by Eastern
Michigan University, and the approval letter has been included in Appendix A.
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Survey
Little research has been conducted on modernized cave dwellings, with no cross-national
metrics existing to measure the likelihood of individuals choosing to live in such homes. Due to
this, the present study developed a new measure for individuals’ perceptions of modernized cave
dwellings (see Appendix B). This measure is composed of the sum of three Likert-based
indicators. The first item directly asks respondents to agree on whether they are willing to live in
such a home permanently or not. The second and third items then ask respondents whether they
are willing to recommend such homes to others and whether they are willing to spend a vacation
in them.
To measure the accuracy of modernization theory here, the researcher utilized individuallevel variables by operationalizing the basic components of the model. This includes a direct
measure of income, education, and employment type. Modernization posits that higher incomes,
education, and service-oriented employment are associated with the development of postmaterialist values, particularly with respect and advocacy for the environment being part of this
preference schedule. Further, modernization postulates that if the individual works in the service
sector, he or she is more willing to live in vernacular homes as an indicator of environmental
care.
Measuring technology acceptance model constructs, perceived ease of use, and perceived
usefulness, has been conducted by using two Likert-based indicators. Each indicator is the sum
of three items that measure participants’ views on the usefulness and ease of use of modernized
cave dwellings. Note that each item using a Likert-based measurement type ranges between 1 for
Strongly agree and 10 for strongly disagree. This measurement approach was utilized to
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maximize variance within each variable, a feature which has allowed the researcher to capture
relationships between variables more accurately.
Collecting data face-to-face constitutes the best method for guaranteeing a high response
rate, as well as reliable data. Nevertheless, this option was not available for completing this
current analysis as a result of the current security concerns in the country. Moving from one city
to another in Libya is very difficult for fear of kidnapping, violence, and theft. To preserve the
safety of the researcher, therefore, the responses to the survey were collected in two ways. First,
the researchers’ personal network distributed an online Google Forms link featuring the
developed questionnaire for the current study. Second, for participants who preferred to complete
the survey with the researchers’ assistance, a phone-call meeting via Skype was completed where
the researcher explained each item and the respondent would fill out the questionnaire. Note that
each participant completed a digital consent form where the respondent clicked on “I Agree” to
the terms and conditions presented to them prior to their survey completion.
Reliability and Validity
To ensure the reliability and validity of the survey, the researcher conducted a pilot study.
This study allowed the researcher to test the clarity of questions, readability, and any language
issues. Second, it provided the researcher with a quick information set that could be used to
calculate reliability and validity estimates. A small sample of Libyan students attending US
universities completed the survey, 10 graduate students, five females. Their feedback was
incorporated into the final copy of the instrument.
To estimate the reliability of the survey, the researcher used two methods. First Cronbach
alpha was used to assess the internal consistency of the questionnaire. Second, the researcher
conducted split-half reliability assessment by correlating the responses of the first half with the
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responses of the second half of the dataset. Since reliability scores were adequate, above 0.7, the
researcher proceeded with the study. Before the pilot study, the researcher also obtained expert
judgements on survey methods from researchers in the College of Technology in order to assess
the face validity of the instrument (Carmines & Zeller, 1979).
Once the study was conducted, the researcher assessed its reliability in the same fashion
that the pilot study was analyzed. Concerning validity, more rigorous testing was undertaken in
order to establish construct validity. First, the data went through exploratory factor analysis
(EFA) to determine the dimensionality of the dataset since three constructs were in question
(intention to live in cave homes, modernization, and technology acceptance model). The results
of the EFA yielded three separate and statistically independent dimensions, making it valid.
Second, a simple correlation analysis allowed the researcher to test for discriminant validity,
whether the constructs measured a different factor or not. When correlations between the
constructs were low, below 0.3, the data was said to be valid. Further, corrected item total
correlations were calculated to estimate the convergent validity of each construct. This is simply
the correlation between each item within a construct and an overall score composed from a scale
made up by summing the scores on all items corresponding to the same construct. When the
correlations were high, 0.7 or higher, the survey was said to possess adequate levels of
convergent validity.
Data Analysis
This analysis has utilized multiple linear regression to estimate the effects of
modernization and technology acceptance theory on the acceptance of Libyans to the idea of
residing in modernized cave dwellings. Multiple linear regression allows the researcher to gauge
the exact effect of each independent variable on the dependent variable. This technique also
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provides model statistics, which has allowed the researcher to verify the accuracy of the
hypothesized model.
Prior to the estimation of regression coefficients, the researcher assessed the
appropriateness of the data for analysis. This entailed the evaluation of key assumptions of
regression. First, normality was reviewed using normality plots as well as statistical normality
tests. When data was not found to be normally distributed, the researcher transformed the data to
obtain a state of acceptable normality. Second, the researcher assessed multicollinearity of the
data and corrected it when possible before carrying out the analysis. Third, missing data was
inputed and replaced by the mean.
Further, the researcher presented a descriptive analysis prior to the presentation of the
regression results. This included the display of each variables’ frequencies, bar graphs, measures
of central tendency, and variance. This provides the reader with a better understanding of the
clustering and spread of each variable within the dataset. Moreover, it revealed to the reader
basic features of Libyans’ perceptions concerning cave homes, a fundamental exploratory
exercise.
The outcome variable was a scale composed by summing all of the Likert-items
measuring the intent of Libyans to live in modernized cave dwellings. Independent variables
included age, gender, level of education, income level, and employment type. This allowed for a
scale on ease of use and a scale on usefulness. The use of scales has proven to be more reliable
and valid in estimating the effects of independent variables on the outcome.
Summary
This study has sought to investigate the factors influencing Libyan’s decision to live in
modernized cave dwellings. It has specifically tested the relationship between modernization
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theory, the technology acceptance model, and the intent of individuals to live in modernized cave
dwellings. A convenience sample of Libyans was recruited to complete a survey instrument that
collected relevant information on the constructs of the theoretical models used in the research.
Collection of the data was conducted via telecommunications tools such as telephone and Skype.
Once data was collected, SPSS was used to analyze the data along with multiple linear
regression.
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Chapter Four: Data Collection and Analysis
This chapter summarizes the results from the questionnaire completed by the study
participants in order to answer the questions posed by this study. First, a descriptive analysis of
the sample and completion rates of the study is presented. Then, the findings from the pilot study
that outline the validity and reliability of the survey and its items are described. Lastly, the
chapter concludes with a hypothesis testing section that indicates whether the data supported the
proposed claims of the study.
Descriptive Analysis
This study has sought to investigate the effect of the modernization and technology
acceptance models on the intention of Libyans to live in cave dwellings. Two hundred and forty
usable responses (out of 500 total invitations sent) have been used in the current analysis. This
yields a 48% response rate, which is generally considered an acceptable level for online
questionnaires. The data was collected in December of 2019, with some respondents being
contacted via phone and their responses logged into an SPSS spreadsheet used for the analysis.
Table 2 provides a descriptive summary of the demographic characteristics for the sample
who completed the online and phone questionnaires. Note that the majority of participants are
males (74.2%) while females only made up 25.8% of the sample. Government employees
comprised the largest group of participants (68.3%) while private sector employees made up
29.6% and manufacturing workers constituted 2.1% of the total participants. Age distribution of
the participants was more evenly distributed across the different categories in comparison to
other attributes. Participants who reported their age as being between 41 and 50 comprised
35.8% of the sample, whereas younger respondents (indicating an age between 18 and 30) made
up 28.7%, leaving the 31 to 40 and 51 to 60 groups with the least representation in the sample
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(19.6% and 15.8%, respectively). Regarding the income level, the dominant category was
middle-level of income with 77.5 %; low income was the lowest category of respondents
reporting 7.9%, while the high level of income reaching 14 .6% from the total respondents. Note
that the income categories are based on the respondent’s perception of whether his/her household
belongs to the income category presented.
The sample possessed high levels of education, with 45% reporting at least a bachelor’s
degree and 22% indicating they hold a masters. Further, 26% self-reported having attained a
doctoral degree.

Table 2
Demographic Characteristics of the Sample
Variable

Frequency

Percent

Male

178

74.2

Female

62

25.8

Government

164

68.3

Private Sector

71

29.6

Manufacturing

5

2.1

Agriculture

0

0

Gender

Employment

47

Table 2 continued
Variable

Frequency

Percent

18-30

69

28.7

31-40

47

19.6

41-50

86

35.8

51-60

38

15.8

Low

19

7.9

Middle

186

77.5

High

35

14.6

Less than a high school

5

2.1

high school

10

4.3

Bachelor

106

45.1

Master

52

22.1

Ph. D.

62

26.4

Age

Income

Education

Note. N = 240.

Table 3 presents the mean and standard deviations for all items used in the questionnaire.
Note that the averages range between 6.3 and 7.0, indicating that participants would slightly
agree with all the statements provided to them. Despite this general acquiescence trend, the
standard deviation ranges fell between 3.2 and 3.5, indicating a clearer variation in the
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respondents’ answers. Figure 14 displays the number of individuals who disagreed with the
statements presented, ranging between 40 and 50 respondents or about 16 to 20 percent of the
total sample.
Table 3
Item Descriptive Statistics
Intent to Live
If the dwelling unit is
provided with modern
technology as in the figure, I
would be more willing to live
in it.
If the dwelling unit is
provided with modern
kitchen, restroom, living
room and bedroom as in the
figure, I will be more willing
to live in it.
If the dwelling unit is
provided with natural
lighting, air circulation,
ventilation and energy
efficient equipment, I will be
more willing to live in it.
Usefulness
If the dwelling unit is
provided with solar panels as
in the figure, I will be more
willing to live in it.
If the dwelling unit is
provided with a septic tank as
in the figure, I will be more
willing to live in it.
If the dwelling is provided
with an air circulation system
as in the figure, I will be more
willing to live in it.
If the dwelling is provided
with a rainwater conservation
system as in the figure, I will
be more willing to live in it.

Mean
6.3983

Std. Deviation
3.35208

6.6907

3.48029

236

6.8008

3.37427

236

6.5042

3.49041

236

6.5678

3.45913

236

6.6102

3.45065

236

6.4576

3.32276

236
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N
236

Table 3 continued
Intent to Live
If the dwelling is provided
with a nice room to be rented
to tourists as in the figure, I
will be more willing to live in
it.

Ease of Use
If the use of natural lighting,
metering, ventilation, and
sewage treatment systems in
cave dwellings are easy, I will
be more willing to live in
them.
If the maintaining of energy,
water, and waste management
systems in cave dwellings is
easy, I will be more willing to
live in them.
If the purchase, replacement,
and discharge of water,
energy, and waste
management systems in cavedwelling are easy, I will be
more willing to live in it.

Mean
6.5847

Std. Deviation
3.18327

6.9153

3.25662

236

6.8814

3.20018

236

6.8475

3.24235

236

50

N
236

Figure 14. Number of cases indicating disagreement per item.
Reliability and Validity
Pilot study. Table 4 presents respondents’ answers to three items asking about the
clarity, readability, and conciseness of the questionnaire items. For all three items, the clear
majority of participants indicated agreement with the statements, which indicated that the items
were clear, easily understood, and concise. This provided evidence that the individual items, as
well as the questionnaire as a whole, have been well-constructed and the Arabic translation of the
English version was sound.
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Table 4
Items Clarity, Readability, and Conciseness (Pilot Study)
Items
The items are easily understood.
Agree
Disagree
Neutral
The items are clear.
Agree
Disagree
Neutral
The items are short and concise.
Agree
Disagree
Neutral
Note. N = 30.

Frequency

Percent

25
3
2

83.3%
10%
0.06%

24
4
2

80%
13.3%
0.96%

23
5
2

76.6%
16.6%
0.06%

Table 5 provides the results of an exploratory factor analysis of the first thirty cases
comprising the sample for the pilot study in order to assess the validity of the questionnaire. The
output produced utilized principal components analysis as the extraction technique, as well as the
oblimin rotation method, to yield a three-factor structure. The first factor appeared to be the
intent to live in cave dwellings while the last two factors corresponded to the usefulness of cave
dwellings and the ease of use for cave dwellings. Note that each item possessed a loading of
higher than 0.7 and corresponded to only one factor, indicating a high convergent validity.
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Table 5
Construct Validity: Convergent Validity
Factors
If the dwelling unit is
provided with modern
technology as in the
figure, I would be more
willing to live in it.
If the dwelling unit is
provided with modern
kitchen, restroom, living
room and bedroom as in
the figure, I will be more
willing to live in it.
If the dwelling unit is
provided with natural
lighting, air circulation,
ventilation, and energy
efficient equipment, I will
be more willing to live in
it.
If the dwelling unit is
provided with solar
panels as in the figure, I
will be more willing to
live in it.
If the dwelling unit is
provided with a septic
tank as in the figure, I
will be more willing to
live in it.
If the dwelling is
provided with an air
circulation system as in
the figure, I will be more
willing to live in it.

Intent to Live
0.89

Usefulness

Ease of Use

0.83

0.75

0.82

0.80

0.78
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Table 5 continued
Factors
Intent to Live Usefulness
Ease of Use
If the dwelling is
0.71
provided with a rainwater
conservation system as in
the figure, I will be more
willing to live in it.
If the dwelling is
0.70
provided with a nice
room to be rented to
tourists as in the figure, I
will be more willing to
live in it.
If the use of natural
0.88
lighting, metering,
ventilation, and sewage
treatment systems in cave
dwellings are easy, I will
be more willing to live in
them.
If the maintaining of
0.79
energy, water, and waste
management systems in
cave dwellings is easy, I
will be more willing to
live in them.
If the purchase,
0.71
replacement, and
discharge of water,
energy, and waste
management systems in
cave-dwelling are easy, I
will be more willing to
live in it.
Eigenvalues
2.23
1.87
1.63
Note. N = 30. Extraction method is principal component analysis. Rotation method is oblimin
with Kaiser normalization. Rotation converged in 5 iterations.

Table 6 demonstrates the results from an item-total correlation between summated scales
comprised of the items of the questionnaire. Notice that each summated scale was calculated as
the sum of values per respondent for each set of items measuring the same construct. For
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instance, the intent to live in cave dwellings scale was calculated by summing the values on the
three items measuring it. Therefore, this scale ranged between 3 (the lowest score) and 30 (the
highest score), which is similar to the ease of use of cave dwellings scales. The usefulness of
cave dwellings scale ranged between 5 and 50 since it is comprised of five items. Correlations
between the scales are moderate, which indicates that each construct measures a separate
attribute. All Pearson correlations have been below 0.7, indicating an acceptable discriminant
validity.
Table 6
Construct Validity: Discriminant
Inter-Item Correlation Matrix
Intent to Live

1

.

Usefulness

0.41

1

Ease of Use

0.49

0.56

1

Table 7 presents the results from the internal consistency reliability analysis of the
questionnaire using the pilot study sample data. Cronbach alpha was 0.98, and the split half
reliability coefficients were 0.96, indicating an elevated internal consistency. Further, Table 8
shows the item analysis findings from the pilot study which indicate high correlations between
each item and the total score of the entire questionnaire (the item total correlations). In addition,
eliminating any of the items from the questionnaire did not seem to change the value of
Cronbach alpha significantly, indicating high reliability scores per item.
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Table 7
Reliability Analysis (Pilot Study)
Method

Value

Cronbach Alpha

0.98 (11)

Split-Half

0.96 (6)
0.96 (5)

Note. N = 30. Numbers between parentheses correspond to the number of items.

Table 8
Item Analysis (Pilot Study)

Intent to Live
If the dwelling unit is
provided with modern
technology as in the
figure, I would be more
willing to live in it.
If the dwelling unit is
provided with modern
kitchen, restroom, living
room and bedroom as in
the figure, I will be more
willing to live in it.
If the dwelling unit is
provided with natural
lighting, air circulation,
ventilation, and energy
efficient equipment, I will
be more willing to live in
it.

Corrected Item-Total
Correlation

56

.791

Cronbach's Alpha if Item
Deleted
.982

.807

.982

.958

.978

Table 8 continued
Usefulness
If the dwelling unit is
provided with solar panels
as in the figure, I will be
more willing to live in it.
If the dwelling unit is
provided with a septic tank
as in the figure, I will be
more willing to live in it.
If the dwelling is provided
with an air circulation
system as in the figure, I
will be more willing to
live in it.
If the dwelling is provided
with a rainwater
conservation system as in
the figure, I will be more
willing to live in it.
If the dwelling is provided
with a nice room to be
rented to tourists as in the
figure, I will be more
willing to live in it.
Ease of Use
If the use of natural
lighting, metering,
ventilation, and sewage
treatment systems in cave
dwellings are easy, I will
be more willing to live in
them.

Corrected Item-Total
Correlation
.913

Cronbach's Alpha if Item
Deleted
.979

.966

.977

.943

.978

.977

.977

.755

.983

.957

.978
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Table 8 continued
Ease of Use
If the maintaining of
energy, water, and waste
management systems in
cave dwellings is easy, I
will be more willing to
live in them.
If the purchase,
replacement, and
discharge of water,
energy, and waste
management systems in
cave-dwelling are easy, I
will be more willing to
live in it.

Corrected Item-Total
Correlation
.956

Cronbach's Alpha if Item
Deleted
.978

.913

.979

Completed study. Table 9 presents the results of an exploratory factor analysis (EFA) of
the entire sample included in the study. EFA is used to assess the validity of the questionnaire
since it is constructed by the researcher and has not been previously validated. The solution
converged, highlighting the existence of a three-factor structure, with intent to live in cave
dwellings, usefulness of cave dwellings, and ease of use of cave dwellings as the emerging
factors. Each item loaded on its theoretically specified factor with a large correlation (all
loadings are above 0.7). This indicates an acceptable convergent validity among the constructs.
Table 10 displays the correlations among the constructs used to assess the discriminant validity
of the questionnaire. All correlations were below 0.7, signifying that each construct is
autonomous and measures a different attribute. This demonstrates an acceptable level of
discriminant validity.
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Table 9
Construct Validity: Convergent Validity
Factors
If the dwelling unit is
provided with modern
technology as in the
figure, I would be more
willing to live in it.
If the dwelling unit is
provided with modern
kitchen, restroom, living
room, and bedroom as in
the figure, I will be more
willing to live in it.
If the dwelling unit is
provided with natural
lighting, air circulation,
ventilation, and energy
efficient equipment, I will
be more willing to live in
it.
If the dwelling unit is
provided with solar
panels as in the figure, I
will be more willing to
live in it.
If the dwelling unit is
provided with a septic
tank as in the figure, I
will be more willing to
live in it.
If the dwelling is
provided with an air
circulation system as in
the figure, I will be more
willing to live in it.
If the dwelling is
provided with a rainwater
conservation system as in
the figure, I will be more
willing to live in it.

Intent to Live
0.81

Usefulness

Ease of Use

0.72

0.70

0.87

0.84

0.81

0.73
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If the dwelling is
provided with a nice
room to be rented to
tourists as in the figure, I
will be more willing to
live in it.
If the use of natural
lighting, metering,
ventilation, and sewage
treatment systems in cave
dwellings are easy, I will
be more willing to live in
them.
If the maintaining of
energy, water, and waste
management systems in
cave dwellings is easy, I
will be more willing to
live in them.
If the purchase,
replacement, and
discharge of water,
energy, and waste
management systems in
cave-dwelling are easy, I
will be more willing to
live in it.
Eigenvalue

0.71

0.82

0.76

0.73

2.35

2.13

1.82

Note. N = 240. Extraction method is principle component analysis. Rotation method is oblimin with Kaiser
normalization. Rotation converged in 21 iterations.

Table 10
Inter-Item Correlations

Intent to Live
Usefulness
Ease of Use

Inter-Item Correlation Matrix
1
0.47
0.56

.
1
0.61

Table 11 provides internal consistency coefficients that evaluate the reliability of the
questionnaire. Note that Cronbach alpha, as well as the split half reliability coefficients, were
0.95 and above which indicates high internal consistency. In addition, the item analyses of the
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questionnaire, shown in Table 12, conclude that all items possess high correlation with the total
score of the questionnaire (corrected-item total correlations). Also, removing any item did not
change the value of the Cronbach alpha significantly, indicating that each item is stable and
reliable.

Table 11.
Reliability Analysis
Method
Cronbach Alpha
Split-Half

Value
0.98 (11)
0.97 (6)
0.95 (5)
Note. N = 240. Numbers between parentheses correspond to the number of items.

Table 12
Item Analysis

Intent to Live
If the dwelling unit is
provided with modern
technology as in the
figure, I would be more
willing to live in it.
If the dwelling unit is
provided with modern
kitchen, restroom, living
room, and bedroom as in
the figure, I will be more
willing to live in it.
If the dwelling unit is
provided with natural
lighting, air circulation,
ventilation, and energy
efficient equipment, I will
be more willing to live in
it.

Corrected Item-Total
Correlation

61

.849

Cronbach's Alpha if Item
Deleted
.988

.889

.987

.918

.986

Table 12 continued
Usefulness
If the dwelling unit is
provided with solar panels
as in the figure, I will be
more willing to live in it.
If the dwelling unit is
provided with a septic tank
as in the figure, I will be
more willing to live in it.
If the dwelling is provided
with an air circulation
system as in the figure, I
will be more willing to
live in it.
If the dwelling is provided
with a rainwater
conservation system as in
the figure, I will be more
willing to live in it.
If the dwelling is provided
with a nice room to be
rented to tourists as in the
figure, I will be more
willing to live in it.

Corrected Item-Total
Correlation
.961

Cronbach's Alpha if Item
Deleted
.985

.970

.985

.955

.985

.941

.985

.878

.987
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Table 12 continued
Ease of Use
If the use of natural
lighting, metering,
ventilation and sewage
treatment systems in cave
dwellings are easy, I will
be more willing to live in
them.
If the maintaining of
energy, water and waste
management systems in
cave dwellings is easy, I
will be more willing to
live in them
If the purchase,
replacement, and
discharge of water,
energy, and waste
management systems in
cave-dwelling are easy, I
will be more willing to
live in it

Corrected Item-Total
Correlation
.953

Cronbach's Alpha if Item
Deleted
.985

.962

.985

.941

.985

Hypotheses Testing
Table 13 presents the multiple regression analysis results for the summated scale, with
intent to live in cave dwellings as the dependent variable and seven independent variables
(gender, age, education, income, employment, ease of use, and usefulness). Note that the
dependent variable was calculated as the sum of the three items measuring Libyan’s intent to live
in cave dwellings. For instance, if a respondent reported agreement scores of 6, 7, and 8 on the
three statements corresponding to their intention to live in cave dwellings, their score used in the
regression analysis was 21. Similarly, ease of use and usefulness were calculated as summated
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scales. Each respondents’ score on the corresponding items were added to comprise the final
score used in the regression analysis.
To better assess the explanatory power of each variable, standardized beta coefficients
were used since the measures for the variables had different measurement levels. Overall, the
model was significant and explained about 77% of the variation in the intent to live variable.
Multicollinearity does not threaten the model estimates since all variance inflation factors (VIFs)
were low. Ease of use and usefulness were the strongest predictors, that is to say, with the
highest beta coefficient values. Income and education were also significant predictors of intent to
live in cave dwellings in Libya. Gender, employment, and age were not significant in predicting
Libyans’ intentions to live in cave dwellings according to the regression analysis.

Table 13
12 OLS Regression Results
Variable

Standardized Beta
t-statistic
Coefficients
Usefulness
0.32
2.62
Ease of Use
0.24
2.27
Gender
-.057
-1.72
Employment
.004
0.12
Age
.034
1.04
Income
0.21
2.18
Education
0.19
2.11
2
Note. N = 240, R = 0.77, F = 112.07 (df 7), P-value < (0.01)

P-Value

VIF

.01
.01
.08
.90
.29
.01
.01

1.644
1.754
1.090
1.067
1.063
1.169
1.161

Table 14 presents the Cohen d effect sizes corresponding to each significant variable.
Usefulness of cave dwellings possessed a strong effect size on Libyans’ intentions to live in cave
dwellings. Ease of use, income, and education held medium effect sizes (ranging from 0.38 and
0.49) on Libyans’ intentions to live in cave dwellings. Table 15 shows whether the data
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supported or did not support each proposed hypothesis. It concluded that four of the seven
hypotheses were supported by the data while three hypotheses were not supported.

Table 14
Cohen d’s Effect Size Estimates
Variable
Usefulness
Ease of Use
Income
Education

Effect Size
0.67
0.49
0.43
0.38

Table 15
Support for Proposed Hypotheses
Independent Variables

Hypotheses

Support

Education

Higher levels of education are
associated with a higher
likelihood of intention to
inhabit a modernized cave
dwelling in Libya.

Supported

Gender

Males are more likely to live
Not Supported
in cave dwellings compared to
females.

Income

Higher levels of income are
associated with a higher
likelihood of intention to
inhabit a modernized cave
dwelling in Libya.

Supported

Employment Type

Employees in the service
sector are more likely to
desire inhabiting a cave
dwelling compared to other
sectors of the economy.

Not Supported
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Table 15 continued
Independent Variables

Hypotheses

Support

Age

Younger Libyans are more
willing to live in cave
dwellings compared to older
Libyans.

Not Supported

Perceived Ease of Use

Higher perceptions of ease of
use concerning modernized
cave dwellings are associated
with a higher likelihood of
intention to inhabit a
modernized cave dwelling in
Libya.

Supported

Perceived Usefulness

Higher perceptions of
usefulness regarding
modernized cave dwellings
are associated with a higher
likelihood of intention to
inhabit a modernized cave
dwelling in Libya.

Supported

Summary
This chapter has presented the results of the survey data analysis for the pilot study
sample, as well as the entire sample collected by the researcher. Results indicated that the
questionnaire was valid and reliable. Moreover, the hypotheses testing results indicated that
usefulness and ease of use of cave dwellings held the strongest predictive power for assessing
Libyans’ decisions to live in cave dwellings. Further, education and income possessed
significantly positive effects on Libyans’ self-reported intentions to live in cave dwellings.
Gender, employment type, and age did not appear to hold significant effects on Libyans’
intentions to live in cave dwellings.
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Chapter Five: Modernized Cave Dwelling Model
This chapter introduces a new model for cave dwellings in Libya. Modernized cave
dwellings can be used as permanent homes, vacation stays, or even hotel rentals for tourists.
They are equipped with the most recent sustainable technologies, such as natural air ventilation,
solar panels, and natural lighting systems. Cave homes also have modern kitchens, bathrooms,
and bedrooms which make living more comfortable in comparison to traditional cave dwellings.
This chapter outlines the many differences between traditional and modernized cave dwellings,
making the case that modernized cave dwellings are considered more attractive, affordable, and
sustainable.
A New Model for Cave Dwellings in Libya
Figure 15 illustrates the horizontal view for a modernized cave dwelling. The portrait
conveys the overall look, feel, and schematic dimensions for a modernized cave home. Notice
that the main entrance is located above the ground and constitutes a separate room with a
staircase leading into the main area inside the house. It also serves as a roof for the solar panels
used to conserve energy in batteries and generate clean power in addition to pumping hot water.
The figure also demonstrates the presence of a fence used for protective purposes against
inadvertent accidents, such as falling into the main area within the house. The fence also acts as a
privacy layer shielding the residents from intruders. Notice that the natural ventilation system
which regulates air movement inside the house allows air to flow steadily by entering doorways
and exiting from windows or vice versa. Also, note that the pipes at the top of all doors have
been used to provide residents with natural lighting through a reflective mirror that absorbs
sunlight and project it inside the home.
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Figure 15. Modern cave dwelling, horizontal view.

Figure 16 demonstrates the distribution of rooms, bathrooms, and open patio space in a
modern cave dwelling. Notice that the open patio is large, ranging from 50 to 70 square meters.
This is because it hosts most home activities, such as receiving guests or holding family events.
Notice that the kitchen entrance is situated in the open patio where residents and guests can
access it without interfering with others by passing through their rooms. Further, the number of
bathrooms is proportional to the size of the home with one bathroom for every two rooms as seen
in the figure. In addition, a cistern is typically built to collect rainwater and is linked to a tank
through a pipe on the patio.
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Figure 16. Room distribution in modern cave dwellings.

Sizes of each amenity in a modernized cave dwelling is seen in Figure 17. The entrance
area is 1.3 square meters which allows for comfortable access into the home. This entrance leads
into the open patio, where the resident(s) have a storage area that is 2.5 square meters. Notice
that the guest room is about 7 square meters and located at the front of the open patio in order to
minimize guests’ travel distance into the house and adds further privacy to the residents. The
living room, kitchen, and open patio are also linked in order to ease the accessibility of such
highly utilized areas in the dwelling. An optional addition to the modernized cave home is a
barbecue or cooking area in the outdoor space adjacent to the kitchen and the living room. Notice
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that there is also a designated area for washing clothes situated outside of the bathroom to add
more comfort for residents. To improve privacy for the residents, bedrooms have been located
across from the living area.

Figure 17. Amenity sizes in modern cave dwellings.

Figure 18 illustrates the full layout of the entrance in the modernized cave dwelling. The
distance between the main door of the home and the open patio is typically 12 square meters.
The length of the entrance path aims to ease access to the house by making travel down and up
the stairs as smooth as possible. Note that the septic tank is located beneath the open patio area to
ease pumping the drainage from the kitchen, bathroom, and living area. The rainwater tank has
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been located far from the septic in order to preserve its purity for domestic use. Each room has
also been equipped with a natural air ventilation system. This decreases humidity levels inside all
rooms and improves the air quality by adding more circulation.

Figure 18. Entrance layout of modern cave dwellings.

Figures 19 and 20 demonstrate how the air ventilation system works in modernized cave
homes. Notice that all doors possess openings at their tops, thereby allowing air to come in and
out of the room. These openings also permit natural lighting into the rooms which makes living
more comfortably. There is also a pipe linking the two ends of each room, allowing air to
circulate and improve the air quality for residents. Note that the sizes of the doors and windows
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installed in modernized cave dwellings suit all human needs, not only those of the local
population, which allows for the use of the dwellings for tourism purposes if desired in the
future. Note that Figures 19 and 20 also illustrate suggested interior designs for modernized cave
dwellings, which often differ based on residential style and need.
As the modernized cave-dwelling drawings indicate, the user does not need expert
knowledge on the installation of solar panels for efficient electricity generation. The user may
frequent a store in a near-by city where he or she may purchase the panels, batteries, and wires
necessary for the set-up of solar panels in the cave dwellings. A local worker for a small fee
could be hired to assist in the installation process. The system does not need much maintenance.
If the panels or batteries experience issues, new ones are purchased and installed. Note that solar
panels in the modernized cave-dwelling reduce the reliance of the user on utility providers. This
is useful in decreasing monthly or annual bills, and if a sufficient number of panels are installed,
the user could completely rely on the renewable energy system for electricity production.
Similarly, the panels would replace electricity for warming hot water for home-use. The user
may purchase a generator that stores energy, and use this for hot water generation on non-sunny
days. This does not require dependence on the utility provider either and can be run on its own
fuel.
The user benefits from the easy installation and maintenance of the rain harvesting
system. The set-up does not require heavy equipment nor prohibitive costs. The user may either
purchase an already made tank from a local store or construct a concrete underground reservoir.
Both costs less than an annual utility water bill. A local assistant may help in the installation
process for a small fee. The system is beneficial in its capability of decreasing the utility water
bill close to zero. Rainwater is common in the mountainous region and the tank dug is large. The
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user may purchase minerals from the local pharmacy to add to rainwater to preserve properties
necessary for home use. Maintaining the system is cos effective.
The ventilation system is easy to build and maintain, as well as efficient. The design of
the modernized cave-dwelling specifies the openings and airways of the natural ventilation
system. This does not require the special purchase of certain equipment or materials. It is a
design feature that is cheap and affordable to perform. Natural light is free, and the user does not
need to invest in anything to obtain or save it for lighting. This system is useful in decreasing the
electricity bill and increasing air quality flow in modernized cave dwellings.
The water-waste system is easy to install and maintain and useful in providing residents
with an acceptable way of draining wastewater. Note that in the mountainous region, most
residential units, whether modern or traditional, utilize draining fields to dispose of wastewater.
There are no sewage systems installed by the municipality or county. The wastewater system is
easy to install and does not require much maintenance. A local assistant may be hired for a small
fee for any work necessary. The system is useful in providing the user with an environmentally
friendly approach to treat wastewater. This is not costly nor requires special expertise and
comfortable for user.
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Figure 19. Open space in modern cave dwellings.

Figure 20. Ventilation systems used in modern cave dwellings.
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Differences between Modernized and Traditional Cave Dwellings
One of the main differences between traditional and modernized cave dwellings is the
addition of solar panels. In traditional homes, residents used to rely on fire or rudimentary
heating systems to warm water for in-house usage. Further, residents in traditional cave homes
depended on natural lighting in mornings and candles or lanterns at night as depicted in Figure
21. In recent times, however, residents have also tapped into the modern electric infrastructure
by wiring their homes to a nearby pole without any form of licensing or regulation (a form of
theft). Solar panels, however, are sustainable forms of energy production and have been found to
be sufficient to fulfill the needs of residents and drive down their utility costs while adding an
environmentally friendly ambience to their living.

Figure 21. Use of traditional lighting methods (oil lantern). Adapted from “Visit Eslyien
Traditional House, Tadart N Eslyien in Yefren,” by Tidwa. Reprinted with permission
July 21, 2020, from http://tidwa.com/hotels/eslyien-traditional-house/.
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In modernized cave homes, a holistic natural air circulation system is typically installed
instead of the limited ventilation used in traditional homes. Each door has also been equipped
with a pipe mounted on top of it which allows air to circulate in and out of each room. Further,
ventilation fans are added to further facilitate air movement if needed by residents. This allows
better air circulation to reduce the harms associated with gases like Radon. In traditional homes,
however, air circulation has been limited to the patio and main door, thereby decreasing the
movement and quality of air in the dwelling. Figure 22 portrays a traditional cave home,
demonstrating the shape, position, and size of the doors (covered with olive tree branches) and
exhibiting how they are not equipped with anything to improve air quality in comparison with
modernized cave dwellings.

Figure 22. Traditional cave home interior. Adapted from “Libya cave homes draw
crowds,” by Gulftimes. Reprinted with permission July 21, 2020, from https://m.gulftimes.com/story/358111/Libya-cave-homes-draw-crowds.
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Modernized cave dwellings are also typically equipped with a septic system, as shown in
Figure 23, while traditional homes are not. In traditional cave dwellings, residents have to go
outside of the home to satisfy their needs. The waste is then stored in a nearby well that gets
cleaned regularly by waste management companies. Some of the waste, however, makes it into
the ground and jeopardizes nearby groundwater reservoirs. In modernized cave dwellings,
residents have the comfort to use a bathroom within their home that is connected to a waste tank
placed far from drinking water facilities, tanks, or wells. Also, the water used for house needs,
such as in the kitchen or cleaning, is sent to the septic tank that pumps it into pipes and
discharges it into areas far from any groundwater sites.

Figure 23. Septic systems used in modern cave dwellings.

In modernized cave dwellings, rainwater is also filtered better than in traditional home
settings, as demonstrated in Figure 24. While both versions rely on a dug tank to conserve water,
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the traditional approach to filtering relies on an older method that does not have adequate
filtering precision capabilities. The modernized way, however, installs more precise filters that
also ensures higher purity. More importantly, in modernized cave dwellings, residents do not
need to leave the abode in order to get water for their usage. The tank is connected with pipes to
the bathroom, kitchen, and anywhere desired inside the home. In traditional settings, someone
from the house has to get water in buckets before it can be used by residents.

Figure 24. Water filtration in modern cave dwellings.

Modernized cave dwellings have also been designed with multi-living purposes
considered, adding more comfort to residents. In traditional settings, residents typically stay in
their rooms without being able to access the amenities found in modernized cave dwellings.
They only access the patio and have to satisfy all of their needs from their own rooms.
Modernized cave homes, however, allow residents to leave their rooms freely to use the kitchen
and bathrooms without intruding on others’ privacy. This allows for more comfortable and
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flexible living conditions where residents do not feel restricted. Figure 25 illustrates how
traditional cave homes only featured a patio without a living space, thereby making habitation
very difficult and privacy protection harder for residents.

Figure 25. Patio in traditional cave home with little privacy and no kitchen/bathroom
space. Adapted from “The concept of ‘local smart architecture’: An approach to
appropriate local sustainable buildings,” by Abo-Elazm & Ali (2017). Reprinted with
permission July 21, 2020, from
https://www.researchgate.net/publication/327817198_The_concept_of_Local_Smart_Arc
hitecture_An_Approach_to_Appropriate_Local_Sustainable_Buildings
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Chapter Six: Conclusion
This chapter introduces the main conclusions of the project. It also includes a discussion
section that features the relationship between the current study’s findings and prior research on
cave homes in Libya. The chapter also lists a few application recommendations aimed at improving
the conditions of cave dwellings in the country. Finally, suggestions for future directions in cave
dwelling research and development in Libya have been outlined.
Conclusions
RQ1: To what extent does education level influence Libyans’ willingness to inhabit a
modernized cave dwelling? Findings from this study indicate that higher levels of education are
associated with an increased likelihood of intending to live in cave homes among Libyans. The
effect, however, is weak as demonstrated by the effect size. A unit increase in the standard
deviation on education level is associated with about 0.2 increases in the standard deviation on
the intention to live in cave dwellings as the collected data suggests. That is to say, holders of
higher education degrees (masters and doctorates) are more likely to accept the idea of living in
cave dwellings permanently.
RQ2: To what extent does gender influence Libyans’ willingness to inhabit a
modernized cave dwelling? The research results found no relationship between gender and the
intention to live in cave homes in Libya. Females do not differ from males in any way when it
comes to their perceptions about living in cave homes as either permanent or vacation homes.
However, notice that the sampling procedure and the geographic distribution of participating
subjects in the sample may have caused the observed finding.
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RQ3: To what extent does income level influence Libyans’ willingness to inhabit a
modernized cave dwelling? Income was found to positively influence Libyans’ intentions to
live in cave dwellings. The magnitude of the relationship is somewhat weak, however, but it is
consistent across all demographic markers. A unit increase in the standard deviation on income is
directly associated with about 9.21 increases in the standard deviation on the intention to live in a
cave home variable. Further, the effect size of income on cave dwelling habituation desire is
close to the moderate level threshold of 0.5.
RQ4: To what extent does employment type influence Libyans’ decision to inhabit a
cave dwelling? This research did not find employment type to be a statistically significant
explanatory variable for determining the variation observed in Libyans’ intentions to live in cave
homes. Further, the differences in perceptions across all groups (government workers, private
sector employees, and manufacturing/agriculture laborers) are not large across all items. This
pattern has emerged for items that asked respondents about their intentions to live in cave homes
either permanently or temporarily.
RQ5: To what extent does age influence Libyans’ decision to inhabit a cave
dwelling? The research findings point to the absence of an association between the age of
respondents and their likelihood of living in cave homes. This relationship is consistent across all
items, including those asking about permanent homes and those inquiring about vacation stays.
Also, the relationship is uniform across other demographic measures like gender or employment
type.
RQ6: To what extent does perceived ease of use influence Libyans’ willingness to
inhabit a modernized cave dwelling? This study has found a moderate positive relationship
between Libyans’ perceptions of cave homes ease of use and their intentions of living in them. In
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other words, the easier cave homes are constructed, maintained, and renovated the more likely it
is that Libyans are going to agree to live in them. This relationship held across all items and
demographic characteristics. The magnitude of the association is moderate, where an increase in
one unit of the standard deviation for ease of use increases the standard deviation in the intention
to live in cave homes by 0.24.
RQ7: To what extent does perceived usefulness influence Libyans’ willingness to
inhabit a modernized cave dwelling? The results have supported the overarching argument in
the literature on the technology acceptance model, suggesting a strongly positive association
between usefulness and individual intentions to utilize the technology in question. This study has
tested this claim in a new setting, the cave home, and found support for the relationship. Further,
the study has set the precedent for future models to include the usefulness variable in predicting
popular perceptions about cave homes.
Discussion
Education. This research supports the overall suggestion that more education leads to a
shift in perceptions among individuals making them more likely to care for the environment as
prescribed by modernization theory. While no specific studies have tested the direct path linking
education level and living in cave homes, the overall pattern of results confirms that individuals
with higher education are more likely to seek alternative lifestyles like living in cave dwellings.
Note that living in cave dwellings in Libya is considered as an alternative lifestyle. The result in
this research also corroborates the local anecdotal narratives from Libya, suggesting that the lack
of education has led to the abandonment of cave homes in the Nafusa Mountains’ region.
Income. This research confirms the positive association well-documented in the
modernization theory literature claiming that income leads to seeking alternative residential
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options. An obvious explanation behind the relationship is that individuals endowed with more
economic fortunes can afford more than a single residence. Also, many may seek cave homes as
vacation stays away from the urban centers in Libya. On theoretical terms, modernization
scholars suggested that higher incomes are associated with environmentally friendly choices,
which may have explained some of the variation observed in this research.
Employment type. Despite the support of modernization claims that income and
education make individuals more likely to live in environmentally friendly settings, this research
did not support the theory’s prescription concerning employment type. Across many studies,
service sector workers have been shown to develop perceptions amicable to healthy and
environmentally leaning lifestyle. The current research does not support such a perception. The
low modernization rates in the Libyan economy may have caused such an association to exist in
the country. Also, the weak private sector in the nation due to the old regimes’ policies may not
have shaped a vibrant private sector workforce.
Gender. The findings of this dissertation do not support the hypothesis claiming that
gender influences Libyans’ decisions to live in cave homes. This result is consistent with most
social science research finding no differences between males and females across many constructs
measuring individual attitudes or values. Further, the result disconfirms the essentialist view
claiming that females possess a different set of values due to their biological differences from
their male counterparts. Females and males are equally found to intend on living in cave homes
in Libya if those structures are provided with sufficient and ancillary amenities making a living
more comfortable.
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Age. The findings of this dissertation do not support the claim linking younger
individuals with more proclivities to inhabit cave homes in Libya. A potential explanation for
this relationship is awareness. Younger Libyans do not have sufficient education on
sustainability nor are aware of the benefits afforded by cave homes. Therefore, they are likely to
be prejudiced as their older counterparts for abandoning the structures and inhabiting the
country’s major urban hubs.
Technology acceptance model. The findings from the current research support the
literatures’ claim that ease of use is an essential factor in determining individuals’ likelihood to
utilize different forms of technology such as modern equipment placed in modernized cave
homes. This research also confirms the moderate magnitude (the strength of the association) of
ease of use in explaining peoples’ perceptions regarding anything involving technology use or
the utilization of different systems in their living spaces. The research extended the use of the
factor into a new context, the modernized cave home, and found support for its relevance and
inclusion in future models.
World heritage site potential. The rehabilitation of Libyan cave dwellings is
affordable, easy, and carries economic and cultural significance. Remodeling existing homes
require minimal investment from either the public or the private sector. This increases the
economic value of such homes to become designated as world heritage sites. Local and
international tourism would flourish in the area creating local economic development and global
cultural imminence. Libya is a war-zone at the moment, and once peace prevails, the opportunity
of renovating cave dwellings in Nafusa is economically lucrative and culturally meaningful.
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Recommendations
This work recommends that government agencies collaborate on a sustainability project
that educates Libyans on the importance of cave homes as part of the country’s heritage. This
program would introduce their citizens to the world of sustainability, something that has been
neglected in the k-12 education system for a long time. The program will also teach Libyans how
to recycle, utilize alternative energy resources (like solar panels), and how to preserve the
cultural and environmental landscape. Such programs are likely to encourage Libyans to invest
in cave home renovations under the close supervision of their government.
This study also encourages the creation of public-private partnerships aimed at
renovating cave homes in Libya. Many Libyans cannot afford to reconstruct their homes and
therefore need special assistance offered by historic preservation experts. The public portion of
the program should fund the restoration effort by providing qualified private partner contracts.
These private firms should then consult the local population on how best to preserve the
desirable context while simultaneously modernizing the structures.
It is further recommended that homeowners, in collaboration with local authorities, find
ways to beautify the area containing cave homes. Nowadays these homes are not well-kept, and
many are deteriorating to the point that local residents have begun to discharge their trash into
them. A new campaign aimed at beautifying the area, with stimuli emerging from local
authorities and utilizing hard work from the homeowners, can make the area more desirable and
the homes will ultimately be more appealing, frequented, and lived in.
Future Research Directions
Future research on cave dwellings should utilize probability sampling in order to ensure
the representativeness of the sample. While the number of participants was well-accepted in this
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study, convenience sampling techniques and online survey completion introduced some potential
bias into the findings. Despite the variation in responses observed in this research, there was a
general acceptance pattern that has led to a possibility of survey acquiescence bias.
Future efforts in Libya should also focus on building a database that includes cave
dwelling characteristics and features. During the course of this research, a lack of resources and
writings were able to be recovered on cave homes in Libya. Therefore, to encourage further
study and development of historic preservation in Libya, more accurate academic resources need
to be designed. This can be facilitated by a partnership between local government agencies and
universities around the area.
Future researchers should also extend the modernized cave home model by suggesting
further specifications that improve the habitation standards in it. This can be achieved by
designing further models and refining them to reach optimal specifications. Also, the models
need to be cognizant of the available resources, geography, and culture of the local population.
This will help local residents and state-level stakeholders to better invest in cave home
preservation and renovation, making them attractive to individuals for continued habitation.
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Appendix B: Survey Instrument

Thank you for taking your time in completing this survey on your perceptions of
modernizing the Libyan cave dwellings. Cave dwellings in Libya are cultural symbols of the
country's heritage. They have been abandoned for years and neglected to the point of
deterioration. This research desires to revive cave dwellings for their cultural as well as
sustainable values. They represent centuries of architecture in mountainous zones in Libyan
history, and are comfortable and environmentally friendly housing options as well.
By completing this survey, you are agreeing to participate in a research study.
Participation in this study is voluntary and consists of answering questions about your
experiences with and perceptions of Libyan cave dwellings. You can choose to answer or not
answer questions or leave the survey at any time. However, we value your thoughts and
perspective in order to better understand this topic. This survey will take approximately 10-15
minutes to complete. Please do not hesitate to ask any questions of the researcher, Salaheddin
Ebrahim, a Libyan student at Eastern Michigan University, Ypsilanti, MI., United States of
America, completing a Ph.D. degree in Technology and Interior Design.
 مساكن الكهوف.شكرا ألخذك وقتك ف إكمال هذا االستطالع حول تصوراتك حول تحديث مساكن الكهف الليبية
 يرغب هذا البحث ف إحياء. لقد تم التخل عنهم لسنوات وإهمالهم إل حد التدهور.ف ليبيا ه رموز ثقافية رلتاث البالد
 إنها تمثل قرون من الهندسة المعمارية ف المناطق الجبلية ف. وكذلك القيم المستدامة، "مساكن الكهوف" لقيمها الثقافية
ً
 وه خيارات إسكان مريحة وصديقة للبيئة أيضا، التاري خ الليب.
 المشاركة ف هذه الدراسة تطوعية. فإنك توافق عل المشاركة ف دراسة بحثية، من خالل استكمال هذا االستبيان
يمكنك اختيار اإلجابة أو عدم. )وتتكون من اإلجابة عل أسئلة حول ختاتك وتصوراتك ف منازل الكهوف الليبية (المنازل
 فإننا نقدر أفكارك ومنظورك ر،  ومع ذلك.اإلجابة عن األسئلة أو مغادرة االستبيان ف أي وقت
.بالتتيب ف هذا الموضوع
 من فضلك ال رتتدد ف طرح أي أسئلة عل الباحث صالح الدين. دقيقة إلكماله15-10 سيستغرق هذا االستبيان حوال
ر
 أنا طالب ليب ف جامعة رشق ميشيغان أكمل در ر.إبراهيم
/  التصميم الداخل- اسب درجة الدكتوراه ف التكنولوجيا
إبسيالنب
 الواليات المتحدة،  ميشيغان،
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Survey
A modernized cave dwelling is a refurbished unit with the most up-to-date technology and
highest standards of sustainable comfortable living in caves or underground. The figure below
shows an example of a modernized cave unit equipped for permanent human residence. We
would like to learn about your intent to reside in the unit or a similar one in Libya.
.بيت الكهف العرصي هو وحدة سكنية مجهزة بأحدث أنواع التكنولوجيا و جميع عنارص االستدامة واإلرتياح المتل
.قصتة
 الحظ أن المتل مهيأ لإلقامة الدائمة أو قضاء رحلة سياحية.الشكل أدناه يمثل نموذج بيت الكهف العرصي
ر
نود سؤالك عن نظرتك تجاه السكن ف بيت الكهف العرصي ف ليبيا

(Flower Shaped Underground Eco Home)
Intent to live in cave dwelling:
1. If the Dwelling unit is provided with modern technology as in the figure, I would be
more willing to live in it.
ص
النيةرفررالسكنررأوررالعيشرفرربيترالكهفررالع ر
ر
رغبب ف السكن فيه
تجهت البيت الكهف بأحدث التكنولوجيا كما هو ف الشكل أعاله سوف تزيد
إذا تم
ر
Strongly Disagree
ال أوافق بشدة

Neither Agree
ال أوافق
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Strongly Agree
موافق بشدة

1

2

3

4

5

6

7

8

9

10

2. If the Dwelling unit is provided with modern kitchen, restroom, living room, and
bedroom as in the figure, I will be more willing to live in it.
إذا كان البيت الكهف مزود بمطبخ وحمام وغرفة جلوس عل المواصفات العرصية ر
ر
رغبب ف العيش فيه
ستيد

(Erin. 2016)
Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

6

Strongly Agree
موافق بشدة
7

8

9

10

3. If the Dwelling unit is provided with natural lighting, air circulation, ventilation, and
energy efficient equipment, I will be more willing to live in it.
إذا كان البيت الكهف مزود باإلضاءة والتهوية الطبيعية ونظام توفت الطاقة العرصي ر
ر
رغبب ف العيش فيه
ستيد
ر
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(Thapa, D. 2018)
Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

6

Strongly Agree
موافق بشدة
7

8

9

10

Cave Dwelling Usefulness
1. If the Dwelling unit is provided with solar panels as in the figure, I will be more willing
to live in it.
منافع المتل الكهف
إذا كان البيت الكهف العرصي مزود بالواح الطاقة الشمسية ر
ر
رغبب ف السكن فيه
ستيد
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(Crossley, L. 2014)

Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

6

Strongly Agree
موافق بشدة
7

8

9

10

2- If the Dwelling unit is provided with a septic tanks as in the figure, I will be more
willing to live in it.
إذا كان البيت الكهف العرصي مزود بنظام ترصيف صح كما هو مبي ف الشكل ر
ر
رغبب ف السكن فيه
ستيد
ر
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(Ebrahim.S 2020)
Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

6

Strongly Agree
موافق بشدة
7

8

9

10

2. If the dwelling is provided with an air circulation system as in the figure, I will be more
willing to live in it.
إذا كان البيت الكهف العرصي مزود بنظام تهوية طبيع كما هو ف الشكل ر
ر
رغبب ف السكن فيه
ستيد

(Get Healthy Air - NZ: Hometech. n.d.)

103

Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

6

Strongly Agree
موافق بشدة
7

8

9

10

4- If the dwelling is provided with a rainwater conservation system as in the figure, I will
be more willing to live in it.
إذا كان البيت الكهف العرصي مزود بنظام لحفظ مياه األمطار كما هو ف الشكل ر
ر
رغبب ف السكن فيه
ستيد

(Ebrahim.S 2020)

Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

6

Strongly Agree
موافق بشدة
7

8

9

10

4- If the dwelling is provided with a nice room to be rented to tourists as in the figure, I
will be more willing to live in it.
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إذا كان البيت الكهف العرصي يحتوي عل غرفة يمكن تأجتها للسياح كما هو ف الشكل ر
ستيد ر
رغبب ف السكن فيه
ر

)Grozdanic, L. 2016

Strongly Agree
موافق بشدة
10

9

8

Neither Agree
ال أوافق
7

5

6

Strongly Disagree
ال أوافق بشدة
4

3

2

1

Ease of Use of Modernized Cave Dwellings
1. If the use of natural lighting, metering, ventilation, and sewage treatment systems in
cave dwellings are easy, I will be more willing to live in them.
ي
سهولةرإستخدامرالبيتررالكهفررالعص ر
إذا كان إستخدام األنظمة الموجودة ف البيت الكهف العرصي كنظام الطاقة و الرصف الصح واإلضاءة الطبيعية
ا
سهل ر
ر
رغبب ف السكن فيه
ستيد
Strongly Agree
موافق بشدة
10

9

8

Neither Agree
ال أوافق
7

5

6
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Strongly Disagree
ال أوافق بشدة
4

3

2

1

2- If maintaining the use of energy, water, and waste management systems in cave
dwellings is easy, I will be more willing to live in them.
الشب سهلة ر
ر
إذا كانت صيانة أنظمة الطاقة والرصف الصح و مياه ر
رغبب ف السكن ف بيوت الكهف
ستيد
العرصية
Strongly Disagree
ال أوافق بشدة
1

2

3

Neither Agree
ال أوافق
4

5

Strongly Agree
موافق بشدة

6

7

8

9

10

3-If the purchase, replacement, and discharge of water, energy, and waste management
systems in cave-dwelling are easy, I will be more willing to live in it.
 اإلضاءة و مياه الشرب سهلا ستزيد رغبتي، الصرف الصحي،إذا كان شراء و تبديل والتخلص من أنظمة الطاقة
في السكن في البيوت الكهفية العصرية
Strongly Disagree
ال أوافق بشدة
1

Gender /الجنس
o

Male/ذكر

2

3

Neither Agree
ال أوافق
4

Employment Type/
المجال الوظيف
o

o Female/أنب
o
o
o

Agriculture/ قطاع
الزراعة
Manufacturing/
قطاع الصناعة
Government sector /
القطاع الحكوم
Private sector/ القطاع
الخاص

5

6

Age/العمر
o
o
o
o

o

Strongly Agree
موافق بشدة

18-30
31-40
41-50
51-60
61 and
above/ أو أكت

7

8

Income /
مستوى الداخل
o
o

o

Low/
منخفض
Medium/
متوسط
High/
مرتفع

9

Education/مستوى التعليم
o

o
o
o
o

o
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10

Less than High
School/ أقل من المرحلة
الثانوية
High School/ المرحلة
الثانوية
Bachelors/بكالوريوس
Graduate Degree
M.A, /ماجستت
ر
Ph.D/دكتوراه

