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Unlike literature and studies coming from high-income or Western countries, the existing conducted on the Middle East
and North Africa fail to draw a nearly complete image of the characteristics of passenger travel behaviors in the urban areas of the
region. This gap necessitates a holistic review of the previous studies and comparing their results of those of the international
findings. This paper summarizes the status of urban travel behavior studies on the MENA region under eight categories of socio-
economics, land use, perceptions and attitudes, urban sprawl, neighborhood design, public transportation use, active mobility, and
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1. Introduction

With the vast increase of the population during the past century, major cities all around the world
and especially in the Middle East and North Africa (MENA) region, faced transportation issues (Delatte
et al., 2018). The increasing urban travel demand lead to a fast growth of traffic, affecting the well-being
of the citizens. On the large scale, urban travel plays a major role in both social and economic levels of
the society. Therefore, there is an urgent need to come up with transport strategies balanced with urban
development (Errigo & Tesoriere, 2018). The main problem is that citizens in the MENA region are
dealing with a lot of congestion and pollution problems that affect the region socially and economically.
This paper attempts to clarify the status of urban travel behavior in connection with land use and socio-
economics in the MENA region. Various strong arguments support the effect of different land-use
patterns in terms of density, urban size, mixing and frequency of public transport alternatives (Hanly &
Dargay, 2003), on influencing the conditions for various transport systems and travel patterns (Hanly &
Dargay, 2003; Lundqvist, 2003). Internationally, the literature concentrating on the impact of urban land
use on the travel behavior has grown rapidly in the western countries, especially North America
(Masoumi, 2017). However, this topic has gained relatively little attention in developing countries, where
the research in the MENA region is limited in terms of number and depth, except few countries that
focused on the topic like Iran, Egypt and Turkey (Masoumi, 2017; 2018). Whereas, the interrelation
between land use and transport behavior should be further looked in the MENA region and seen in the
light of emerging policies for sustainability, knowing that an appropriate land use program can
significantly reduce the vehicle ownership and travel distance (Lundqvist, 2003; Litman, 2010).
According to the intensive amount of fossil fuels produced by transportation that emits greenhouse gases,
it made the transportation sector a main contributor in the global warming. (WRI, 2012). As car
ownership is increasing, the environmental impacts will increase too.
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One of the main factors that affect urban travel behaviors and perceptions of people is land use;
and specifically land use mix that is directly related to road network configuration, accessibility,
walkability, and mobility. Urban travel behavior can be affected when the urban form and land use is
designed in a mono centric way, in which all the facilities are placed at the center of the capital (for
example), and the other cities do not have facilities, transportation infrastructure, and planned or
unplanned urban sprawl; this will cause the dependence on mobility and decreased accessibility and
walkability and thus will increase the urban travel distances and traffic congestion in cities.

The phenomenon of urban sprawl has earned momentum at the end of the last century, assisted by
the progression of technology, particularly with the rise of mass produced vehicles, houses and highway
structures. Urban sprawl is frequently defined as the “spreading of a city and its suburbs over rural land at
the fringe of an urban area” (Patacchini et al., 2009). In the MENA region, the population has grown
rapidly over the past few decades, quicker than all regions, except for Sub-Saharan Africa. This rise in
population has been accompanied by high rates of urbanization, increasing at an average yearly rate of
two percent (Farzaneh, 2001). By now, eight of the region’s cities are populated by more than three
million citizens; Tehran,Cairo, and Istanbul even have more than ten million (Bjerde, 2008). The reasons
behind the sprawl in the MENA region vary greatly from those behind the sprawl in USA and Europe that
was impacted mainly by income increase, decreased commute cost, crime rates, and the percentage of
ethnic minorities in cities (Patacchini et al., 2009). In the MENA region, it was primarily the outcome of
politic and economic developments due to the wars that prevailed such as the Arab-Isracli wars (Keulertz
etal., 2016).

The main issue that needs attention is the lack of evaluation of urban development procedures and
outcomes in the MENA region. The planning organizations and individuals are not aware of the intensity
of the sprawl in the cities. The majority of cities in the MENA region have weak infrastructure and
insufficient mass transportation systems since the transit networks had been originally created for a
smaller population. Governments have failed to keep the pace with recent population growth by
neglecting to invest in public transportation. Subsequently, the high rise in usage of private vehicles has
resulted in congestion, air pollution, and high accident rates. Despite the fact that car ownership rates in
the MENA region are considered relatively low in comparison to other regions in the world, those rates
are quickly growing and some cities have even reached similar levels to those in Western Europe. To
date, certain MENA municipalities lack institutional structures and professional resources to organize
public transportation in an effectual and accessible manner (Enzelberger & Kahramane, 2015). All this
diminishes quality of life as well as economic and social opportunities, while greatly affecting the cities’
competitiveness and economic growth (El Naggar, 2009).

With skyrocketing urbanization, urban mobility challenges have been increasing exponentially.
‘Urban mobility’ is classified under collective (public transit), individual (walking, cycling, car) or freight
(Contois, Rodrigue, & Slack, 2017). More specifically, in the MENA region, the need to address
congestion, air pollution, and energy consumption resulting from transportation is harsher than ever
(Masoumi et al, 2019). This makes planning for sustainable mobility a priority. In light of this,
neighborhood design in the MENA has shifted from being a ‘basic planning unit’ to an area where
sustainable planning principles can be implemented (Ibrahim & Masoumi, 2018; Masoumi, 2019).

Walking, the most basic urban transport mode for all short-to-medium length travels, as well as
bicycling, play a fundamental role in urban transport, especially in most low- and middle-income
countries throughout the MENA region (Diab et al., 2013, p. 11). Non-Motorized transport is often a key
element of successfully encouraging clean urban transport. It can be a very attractive mode of transport
for relatively short distances, which make up the largest share of trips in cities. The key to reversing the
trend towards more private vehicle use is making walking and cycling attractive, with improving public
transport (UNFCCC, CNCT, 2010). In 2015, urban planners in the MENA have been urged to develop
cities built around mass non-motorized transport rather than expand infrastructures to accommodate the
continued buildup of private vehicles on the region’s roads. (TradeArabia, 2015). Despite the prevalence
of this mode share, interests of non-motorized travelers tend to be thoroughly neglected in investment,
network management and infrastructure maintenance. Without secure, continuous, and high-quality
infrastructure, people will often refrain from walking and bicycle travel (Diab et al., 2013, p. 14)

For most countries in the MENA region, the transportation sector is considered to be in an
ascending development pace, this sector is central to their main objectives of accelerating economic
development through export led growth, creating jobs, and reducing vulnerability and exclusion
(Yamoury, 2010). Having that said, it is also a key to their regional integration by spreading a web of
public transportation, which is also vital to improve the quality of life and reducing poverty alongside
pollution that takes a major part in the MENA country’s priorities (Kaysi & Chaaban, 2015). Sustainable
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transportation is actually related to the triple bottom lines namely, economic, social and environmental
pillars of sustainability. Accordingly, by increasing public transportation infrastructure in the MENA
region, a reduction can occur in urban transport emissions increasing the level of mobility and
accessibility (Gettani, 2015), alongside improving their level of sustainability. In the light of the above,
many economic, social and environmental problems worldwide are associated with urban areas that are
currently hosting more than 50% of the population (Marzouk & Azab, 2017). With a growing world
population and ongoing urbanization, the share of people living in the cities will rise considerably in the
next decades. Thus, sustainability in urban transport becomes increasingly important.

Public transportation is considered to be a main solution tool in implementing sustainable
transportation, and this is embedded within the culture of the country and within the infrastructure and
lifestyle of the community where these facilities should be available as a first available option for the
users (Saidi et al., 2018). Under current “business as usual” scenarios, emissions are expected to rise
further in supreme terms, highlighting the criticality of addressing unsustainable forms of transport and
finding prompt solutions to solve this issue (WHO, 2011). In the Arab world, as well as the rest of the
world, efforts have been placed to tackle the issue. Work done in the US and Europe exceeds that of the
Arab world and the MENA region, and their efforts have been successful, and have thus succeeded in
reducing GHG emissions which leave us to a main question.

The motorization level has been increasing in both developed and developing countries (Comtois et
al., 2013; Hebel and Wotek, 2017). This has led to many problems such as congestion, traffic accidents,
insufficient parking spaces, pollution, higher energy prices, etc. (Asdrubali & Baldinelli, 2005; Buliung, Bui,
and Lanyon, 2011; Comtois, Rodrigue, and Slack, 2013; Hebel and Wolek, 2017). To address this problem,
strategies such as carpooling, car sharing, and bike sharing have emerged especially after technological
advancements (Asdrubali & Baldinelli, 2005; Comtois et al., 2013; Faroqi & Sadeghi-Niaraki, 2014;
Keyvanfar et al.,, 2018; Abolhassania et al., 2019). The applications of new technologies and concepts in
easing the urban transportation in the MENA region have also been discussed in this study.

As mentioned above, the geographical focus of this paper is the MENA region, which can have
different definitions coming from different sources. The definition of MENA which is used in this paper
is derived from the World Bank (Dasgupta & Nabli, 2003) in addition to Turkey. This definition includes
countries limited by the eastern border of Iran through Morocco. Due to socio-cultural similarities,
Turkey has also been added to this definition by this paper.

This paper will be composed of four main sections, the introduction, the literature review, discussion
and conclusion. The literature, responding to the paper’s objectives, aims to examine the effect of the land
use on the urban travel behavior internationally, in Western countries, then in the MENA region. While the
discussion, by responding to another objective aims to compare the findings of both areas and propose some
recommendations for the future urban planning policies that should take place in the MENA region, based
on some policies applied in the western countries. The last section will be concluding the discussed ideas
and proposing future research recommendations for the MENA researches.

2. Methodology

This manuscript targets a general objective. It is aimed to clarify the most dominant urban
passenger travel behavior issues related to land use, socio-economics, culture (reflected by attitudes,
perceptions, and lifestyles), infrastructure, and technology in the MENA region and compare these issues
with the international studies and trends in the Western countries. For this purpose, the following research
questions have been focused.

1. Why are urban travel behaviors problematic in the MENA region, and what are their effects on

the socioeconomic level?

2. How do the Land use patterns, urban sprawl, and street connectivity interact with urban travel
behavior in the MENA region? How have sprawl issues been addressed by the policymakers of
the MENA region?

3. How are the attitudes regarding the urban travel and mode of transportation in the MENA
region?

4. What is the status of active mobility, public transit use and ride sharing (as a main aspect of
new technologies and concepts in urban transport) in the MENA region?

In general, the paper has a comparative nature, focused on the similarities and differences between
urban travel behaviors, urban planning policies, and urban form in the Western countries and the MENA
region. Following literature review and discussion, some recommendations are provided at the end of the
manuscript.
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The study presents a narrative review using multiple sources picked from international studies or
studies on the cities of the MENA region. Since the studies on the travel behaviors in the MENA
countries are not so numerous, no selection criteria were needed. The studies on high-income countries
were selected where necessary. The topics related to urban travel behavior were categorized into eight
pillars of socioeconomics and urban travel behaviors, “land use and urban travel behavior, people’s
perceptions attitudes and decisions regarding urban travels, urban sprawl and the relations with urban
transportation, neighborhood design and mobility, active mobility, public transportation in relation with
environmental pollutions, and finally, new technologies and concepts.

3. Review of Interrelations of Travel Behavior and Socio-Spatial Issues in the MENA
3.1. Socioeconomics and Urban Travel Behaviors

The expansion of the population was accompanied by a rise in the number of travelers, the number
of personalized vehicles and the distances travelled by citizens individually (Antipova, 2018). In fact,
urban travel behaviors promoted deep changes in the structure of the countries, increasing the abundance
of urban sprawl with damaging consequences like accidents, longer trips, pollution etc. (Errigo ef al.,
2018). In the MENA region especially, most adults go to work with their personal cars and many families
have multiple cars owned each by a different family member. Another problem reported in the MENA
region would be that most countries of this region are struggling financial problems and thus cannot opt
for large public transportation fleet (Balchin, 2013). This leads to an overload of vehicles on the streets
(Fig. 4). Researchers in the field of urban planning tackled this issue by shedding light on the importance
of active travel alternatives that include walking and cycling as substitutes of motorized vehicles. These
are regarded as “green alternatives” that do not only decrease traffic, but also help the environment by
minimizing pollution caused by vehicles’ fuel burning and carbon dioxide (CO2) release. These active
travel ways are mostly practiced in Europe including Germany, Netherlands and Denmark (Antipova,
2018). In the MENA region, the situation of urban mobility is very much related to the political directions
and legislation. For instance, Errigo et al., (2018) conducted a study aimed at discussing urban travel
behaviors in different Saudi Arabia cities including Riyadh, Dammam and Buraydah. They found that
transport systems are related to urban approaches as well as financial support and political programs. In
fact, on the political level, women were not allowed to drive until 2018 in Saudi Arabia. Consequently,
they relied on other transport services like buses or cabs private for women which further increased the
required number of vehicles.

Moreover, reliable data on the affective factors on transport behavior is missing, except for some
studies in Iran, Turkey, and Egypt, very few related efforts in the region seem to provide a higher quality of
data. Studies on Iranian cities show that the travel behavior is mainly affected by the socio-economic factors
(Masoumi, 2018; Soltani & Esmaeili-Ivaki, 2011). For example, only 5 to 7.5 percent of people have chosen
their residential location based on mobility requirements in the observed neighborhoods. Where economic
needs like the housing price are main reasons for residential self-selection. This is in contrary with the
findings about the 28 western countries like the U.S., U.K. and Germany (Masoumi, 2013).

As a summary of this part, what we know about the connections of urban travels with
socioeconomics is probably more precise that more complicated sub-topics in urban travel behavior research
in the region, but still there is a long way to go to reach the quality of the international studies in high-
income countries. Studies on the cultural issues that makes differentiation with behaviors in other regions
may be of great significance. This sub-topic corresponds with the first research question of this study.

3.2. Land Use and Urban Travel Behavior

It is generally thought that getting an appropriate land-use mix would decrease the travel need.
Because of this, there is a vast literature on the impact of land use factors on travel demand and mobility
in the western countries, specifically in North America (Hanly & Dargay, 2003). This literature indicates
that geography, urban size, density, planning, transport modeling and urban economics as various land
use factors can affect travel behavior, the amount and type of transportation (Litman, 2018). According to
Ewing and Cervero's recent summary article, the California Air Resources Board (CARB) ongoing
research program, and Litman’s report “Land Use Impacts on Transport”, different land use factors would
impact the travel activity, mainly:

e Regional accessibility; which could reduce the per capita vehicle mileage by 30%.

e High density, mixing land use and centricity of portion of jobs in commercial centers are able

to decrease vehicle ownership and provide alternative transport modes.
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e Network connectivity, may also enhance non-motorized travel.
e Transit quality and accessibility, would limit automobile transportation and provide alternative
transport modes (Crane & Boarnet, 2001).

Where various researches depended on these factors to generate smart growth policies that
integrated programs of various land use management strategies- including the listed (Gehrke, 2017), to
achieve various planning objectives as infrastructure cost savings, consumer savings, improved public
health, energy conservation and emission reductions, thus adopted and applied in various countries
(AASHTO 2009; TRB 2009; ULI 2010; USDOT 2010). However, the urban travel behavior characteristics
and the relations with land use in the MENA countries is less studied. So, concerning the effects of the
land use factors like urban form and lifestyle, it is entirely not investigated in majorities of the MENA
countries (Masoumi, 2018). Besides to the limited number of studies, MENA studies lack multivariate
mathematical or computer-based modeling for the effective factors of urban travels (Masoumi, 2018). The
effect of urban form factor like street network, connectivity and layout as, length suitability for walking,
traffic signals, and side walk width have a high significant influence on route choice of pedestrians
(Ozbil, 2014; Masoumi, 2018). Noting that due to the stated factors and other unnoticed ones, the urban
transformations of the early and mid-twentieth century in the MENA region resulted in automobile-
oriented planning (Masoumi, 2015).

This sub-topic of travel behavior research is in connection with the first and second research
questions. The trouble with bringing objectively-quantified land use into travel behavior studies is the
difficulty of measuring it by existing geo-coded data. In many countries of the region, finding good GIS
maps with enough layers related to land use is difficult and even if they are available, implementing the land
use quantification is a time-consuming activity, which many transportation researchers avoid. Thus, land use
— transport models have not been created so much in the region, but availability of such studies will be
helpful for having a better understanding about the procedures of mobility planning in the local level.

3.3. People’s Perceptions, Attitudes and Decisions Regarding Urban Travels

In Europe, since they have poly-centric urban forms and the sustainable transportation mobility is
available, the European cities have the least fuel consumption for vehicular activities and transport related
energy consumption compared with the urban density and population of the countries. In Italy, planners
are developing innovative mobility plans that integrates with the urban planning actions, since mobility
strategies are related to land use planning. (Travisi et al., 2010; Boarnet & Crane, 2001). Whereas, the
Kingdom of Saudi Arabia is facing a fast urbanization which resulted in changes in its urban form from
mono-centric into an urban sprawl. This change in the urban form has a lot of effects on the travel
behavior of the residents. Due to the urban sprawl and the non-mixed land use, travel distances are
increased allied with traffic congestions and traffic accidents (Francesco & Tesoriere, 2018). The urban
form in the KSA became similar to the American-dream urban form having zoned districts rather than
mixed used, which results in the decrease of walkability and accessibility to workplaces and other
facilities to be reached that generated an increase in mobility and car ownership, and produced car
dependent cities (Omran, 2014; Francesco & Tesoriere, 2018)

Many factors affect the travel behaviors in the KSA and the people’s decisions towards this issue;
one of the main factors is the climatic conditions that automatically shuts walkability out of the options.
Another main factor is the low gas price and non-fuel taxes (Fouzan, 1995; Francesco & Tesoriere, 2018).
In addition, the religious and cultural beliefs play a big role in mobility and car ownership of the residents
(Al-Mosaind, 2001). Riyadh’s (in the capital city of KSA) urban planning and infrastructure is all based
on personal car use, where most of its residents build their way of life around cars, it does not have any
rail systems (Omran, 2014). This fact causes heavytraffic congestion, air pollution emitted from mobility,
road accidents, and the decline in public health caused by driving hours in long travel distances due to the
residential districts and non-mixed land use (Aldalbahi & Walker, 2015). In Beirut, the high car
ownership rate can be explained by the lack of adequate urban planning, poor public transportation
system, the perception of cars as a social status symbol, and the availability of old used vehicles. In
addition, the reliance on cars are mostly for people who live outside Beirut and thus ride to Beirut for
their work, this explains the mono centric urban form and lack of facilities in the neighboring cities
(Chalak et al., 2016). However, In Chinese megacities, studies revealed that attitudes towards mode of
transportation is directly influenced by the intention of car ownership, meaning that attitudes have tiny
impact on the travel mode choice when people own a car. This explains the serious traffic problem in the
Chinese megacities, hence in order to control car driving mode, car ownership must be limited. The
regulations in China do not put any measures on the transportation modes like; fuel tax, parking fee and
congestion fee that can manage and decrease car ownership (Plowden, 1983; Matsumoto et. 2012; He &
Thogersen, 2017).
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This sub-topic corresponds with the first and third questions of this study. It has gained even less
attention compared to other sub-topics, perhaps because its nature is very interdisciplinary. Bringing
psychological attributes into mobility research can improve the quality and diversity of the studies, but
usually presence of variables of psychological factors can make the statistical analysis more complicated.

3.4. Urban Sprawl and the Relations with Urban Transportation

One of the main factors that have been influenced by sprawl is the transportation systems and
behaviors. The sprawled urban form on transportation are often related to the long distances between the
destinations. Long travel lengths are caused by massive built-up areas with low connectivity of the street
networks (Calthorpe, 1993; Duany, 2000). Improving infrastructure capability and service efficiency to
correspond to the increased levels of mobility of the increasing population and the requirements of a
budding economy are the biggest challenges for the transportation sector in MENA. With around 60
percent of its inhabitants residing in cities, the MENA region is highly more urbanized than South or East
Asia. Nevertheless, the development of urban transport systems has lagged, leading to an unwarranted
reliance on private vehicles (El Naggar, 2009). Moreover, as a result of urban sprawl, motorization, and
reduced physical activity have caused health problems such as chronic diseases and obesity (Kelly-
Schwartz et al., 2004; Sturm & Cohen, 2004; Freudenberg et al., 2005; Li et al., 2005; Lathey et al.,
2009; Zhao & Kaestner, 2010). Urban planners stress on the features of sprawl like lack of pedestrian-
friendly neighborhoods and transportation options. Preservationists are more inclined towards focusing on
the real amount of land being urbanized by sprawl (Patacchini et al., 2009).

This sub-topic is also related to the first and second research questions. Some limited studies
solely about urban sprawl exist mostly on some of the countries of the region, like Turkey and Iran.
However, these are often not quantitatively or even qualitatively connected with travel behavior. Presence
of such studies can help urban planners and decision makers of the region solve transport problems by
means of converting urban sprawl from problem to solution.

3.5. Neighborhood Design and Mobility

Rodriguez and Joo (2004) found that neighborhood design barely affects walking behavior. Cervero
(2002) and Aditjandra et al. (2012) disagreed claiming physical attributes had significant roles in changing
travel modes. Anyhow, though there are some inconsistencies in the literature, neighborhood design has
been proven to be relatively important in defining the characteristics of short-distance mobility such as
active transportation. It is crucial to further understand the context before going into the attributes affecting
mobility. In North America, traditional neighborhoods are urban forms built before the early 20th century
(Masoumi, 2019). They were characterized by higher densities, compact urban forms (Crane, 1998;
Masoumi, 2019), mixed land uses, and connected grid street networks (Crane, 1998). Neo-traditional
neighborhood design refers to developments based on the urban form of traditional neighborhoods both in
the Western societies and the MENA region (Crane, 1998; Masoumi, 2019). Walkability was a significant
characteristic of traditional neighborhoods (Sallis et al., 2004; Gilderbloom, Riggs, and Meares, 2015).
Today, while the sprawled urban forms of newest American, Australian and Canadian cities are car-oriented,
the dense urban forms of European, Japanese and Chinese cities, encourage walking and cycling (Comtois et
al., 2013). Using the produced understanding about walkability by the international studies that the compact,
traditional cities of MENA are highly walkable, but there are actually very few empirical studies of this kind
in the MENA region.

Micro-urban form is recognized as an attribute affecting mobility. Scholars stressed the positive
effect of compact forms on mobility (Boussauw et al., 2013; Breheny, 1995; Neuman, 2005; Nijkamp &
Rienstra, 1996). Holzclaw (1990), Ewing et al. (1994), The US Insitute of Transportation Engineers (1997),
and Khattak et al. (2005), found that compact urban form could reduce Vehicles Miles Traveled (VMT).
Dill (2004) proved that neo-traditional neighborhoods’ compact form led to shorter travel times. According
to Masoumi (2019), there are many concerns when planning neighborhoods, among which are their size and
centers. Also, historical areas in MENA provided quality neighborhoods with their dense contexts, short
distances, and centrality, i.e. the availability of local neighborhood centers where activities are concentrated
(Masoumi, 2019). All of these factors encouraged sustainable mobility on the neighborhood level
(Masoumi, 2019). Findings of the study also concurred that newer neighborhoods were larger than older
ones and adopting a very small neighborhood size would work towards more sustainable mobility. Also,
Alghatani ef al. (2013) found that sprawled urban form (larger neighborhood size) impacted travel mode in
Riyadh, Saudi Arabia.

Streets were also recognized as an important factor. Cervero (2002) found that neighborhood
infrastructure affects people’s travel choice. Krizek et al. (2009) and Strath et al. (2007) also concluded
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that walking relied on adequate infrastructure (sidewalks, bicycle lanes, etc.). Street networks were found
related to walking (Penn and Turner, 2004). Calthorpe (1993) found that grid streets reduced VMT by
57%, bringing origins and destinations together. Streets were identified as a factor affecting mobility.
Shbeeb and Awad (2013) studied the effects of sidewalks on students’ safety while walking in Jordan.
Ozbil et al. (2014) concluded that the suitable street, pedestrian crossings, traffic signs, and sidewalk
width affected students’ chosen street path in Istanbul, Turkey. Ozbil (2013) found correlations between
street connectivity and pedestrian flow. Masoumi et al. (2018), in their study on Cairo, Istanbul, and
Tehran, found that the lack of nearby destinations and the low street accessibility were reasons for not
walking; and the lack of biking facilities were one reason for low cycling rates (Masoumi ef al., 2018).

Land use is also influential. Niemeier and Rutherford (1994) found that land use mix could impact
walking more than others. Lamiquiz and Lopez-Dominguez (2015) asserted the role of land use in
predicting neighborhood walking frequency. Satariano et al. (2010) found that mixed use areas
encouraged walking for older adults, in particular, when mixed with retail (Cao et al., 2010; King ef al.,
2003; Michael et al., 2006 and Nagel ef al., 2008).

The Western planning influenced neighborhood design in the MENA region, leading to the
adoption of the Neo-traditional neighborhood design. However, after 1970, trends shifted from the
Western models to local values and design (Masoumi, 2019). Fathy (1973) is one of the advocates for
vernacular urban forms in Egypt. Land use was also identified as a physical attribute affecting mobility.
Sabry and Talaat (2015)’s study in Egypt showed the usefulness of land use in determining travel speed.
Masoumi et al. (2018) found that shopping and retail shops were the reason people walked in Tehran,
Cairo, and Istanbul. However, apart from these findings, very few empirical studies have followed the
trend of specialized study of urban form with a special look to mobility in the region.

Neighborhood design has also been the topic of some studies, as mentioned above, but the relation
with active transport in the MNEA is not yet understood. This subject is connected to the first and second
question. A better understanding of this sub-field can help urban planning in the smallest scale increase
the quality of life by encouraging people to use sustainable modes especially for their non-commute short
trips.

3.6. Active Mobility

Walking and cycling enhance equity as it can be used for both the rich and the poor. They offer
affordable access to work, education and other essential services to all especially the poor (UNEP, 2017,
p.5). They have been described as captive modes of transport since the majority of the urban population
has no other choice (UN Habitat, 2013). Typically, two different groups use bicycle in regions like
MENA. For those who cannot afford a private motorized vehicle, bicycle is regularly used for urban
mobility, while for those with time and money for leisure activities, cycling is primarily a recreational
activity (UNFCCC, CNCT, 2010). However, in some of the European countries like the Netherlands or
Denmark, planners have attempted to make bicycle an every-day transport mode for all purposes. Non-
Motorized Transport are active modes of transport and hence their benefits to health are immense. Also,
they reduce inequality within and among countries, make cities inclusive, safe, resilient and sustainable as
well as they help reduce the air, water and soil pollution. (UNEP, 2017, p.7-8)

Many challenges face non-motorized transport in the MENA region. The main barriers to
maintaining or increasing this mode of transport are primarily safety and increasing this mode of transport
are primarily safety and poor infrastructure followed by education, culture, financing of facilities and
cycle purchases (Diab ef al., 2013, p. 15). Safety is the predominant issue for users of the non-motorized
transportation in the MENA region. Pedestrian safety may represent a large problem in the Middle East
(Odero et al., 1997, WHO, 2009). Cycling is also seen as unsafe, as a lack of road safety education and
lack of facilities forces cyclists to mix with fast-moving motorized vehicles (Diab et al., 2013, p. 11).
Pedestrians and particularly cyclist is vulnerable, and therefore need separate road space, or at least be
respected and taken note of by vehicle users. Lack of social safety, especially for females can also be a
barrier. (UNEP, 2017, p. 7). Infrastructure and the maintenance of existing facilities for pedestrian and
cyclists remain poor in the MENA region (UNEP, 2017, p.7). Sidewalks begin and end, with no
continuous connections to create a walkable network around urban centers, as well as they are poorly
maintained causing pedestrians to favor the sides of the road, causing safety issues (Diab et al., 2013,
p- 33). While walking is used to access virtually every mode of transport, this elemental form of moving
about is often neglected from both a planning perspective and at the infrastructural level. Particularly
where motorization is occurring rapidly, infrastructure that separates different groups of road users is
often non-existent, and road expansions often come at the expense of space formerly dedicated to
pedestrians, putting these individuals increasingly into harm’s way (UNFCCC, CNCT, 2010).
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In short, some of the transportation trends and policies in the Arab countries are characterized by:

o Inefficient and inadequate public transportation systems, and excessive reliance on private cars.

e The existence of government policies that encourage private car ownership as opposed to other

modes of transport such as public transport, cycling and walking.

e Weak and insufficiently enforced environmental policies and regulations (Chaaban & Kaysi,

2011, p. 134-135).

Active mobility is completely out of the scope of transportation planners in the MENA region. In
many countries, transportation data does not consider walking and biking modes of mobility, so they are
not present in the secondary data. This makes problem for travel behavior research, leading to the difficult
and time-consuming process of primary data collection. There is a large gap about this sub-field (which is
a part of the first and fourth questions of this paper) in the region both in the research and practice levels.

3.7. Public Transportation in Relation with Environmental Pollutions

Public transportation has proven to be a successful GHG emission reduction strategy, with an
estimated 30 million metric tons CO2 reduction as a result of public transit usage in the US (Kaysi &
Chaaban, 2015). These values reflect the importance of relying on this strategy as a vital tool for reducing
co2 emission alongside facilitating transportation and connectivity. As a matter of fact, several strategies
can be attributed to this reduction, and they aim at increasing public transportation usage, since fewer
passengers would decrease the efficiency of this strategy and lead to its failure. In order to increase and
facilitate the use of public transportation, policymakers try to make the overall experience quick and easy
to use through the implementation of smart travel cards. It is estimated that the introduction of the travel
card in London in the 1980s increased the bus trips by 16% (Tochtermann, 2008). The main reason
behind this increase is that such tickets can reduce boarding time and can reduce uncertainty about which
ticket to buy. In addition, assessing the strategies being considered to increase public transportation usage
in the US, it can be concluded that such policies aim at increasing ridership through offering easy, quick,
and affordable access to transit modes in addition to enhancing vehicle technology. Except some efforts
in Istanbul and Tehran, very limited plans have been implemented to create integrated ticket systems in
the cities of the MENA region. Aiming to project similar strategies in the region first and in order to
understand the workflow and success of public transportation strategies in these countries, one should
study and assimilate the culture, traditions, lifestyle and obstacles that these countries suffer from in order
to implement adequate integrated strategies.

Climate change mitigation is a special challenge in the MENA region. Indeed, although MENA
GHG emissions are less than 6% of the world total in the transport sector, some countries (mainly the oil
producers) are among the highest emitters in the world per capita (Yamoury, 2010; Saidi ef al., 2018). In
addition, of all the regions of the world, MENA has the highest GHG transport emissions per unit of GDP
(about 150 Tons CO2 per US$ millions of GDP, roughly the same as North America). So far, also, very
little has also been done for adapting the transport sector to climate change. In Morocco, for example,
recent natural disasters have damaged transport infrastructure and disrupted services, thus inflicting
serious costs on the economy. Floods have also been made worse by design flaws in transport
infrastructure (Yamoury, 2010).

The studies on public transportation have been a part of transport engineering, so traditionally they
have existed since last decades, but the studies with links to environmental issues have been neglected in
the region. Such studies with more multi or interdisciplinary essence (linked to the first and fourth
research questions) are more needed in the region.

3.8. New Technologies and Concepts

Carpooling, car-sharing and bike-sharing have been commonly used in developed countries
especially after the development of technological advancements. Carpooling which is the sharing of a
private vehicle to go to a common destination (Asdrubali & Baldinelli, 2005; Cohen & Robins, 2011;
Hebel & Wotek, 2017) has initially started in the USA and spread later to European cities (Asdrubali &
Baldinelli, 2005; Hebel & Wolek, 2017). Car-sharing which differs from carpooling by being rented from
a company is also widespread in developed countries. As for bike-sharing, which is the rental and return
of bicycles from and to stations, underwent several unsuccessful attempts before the technological
advancements due to theft and vandalism but gained popularity in 2007 after a successful initiative in
Paris. Technology has helped increase the safety of commuters and the protection of vehicles through
GPS tracking and allowed them to easily find and join car pools through smartphone applications.

Ride-sharing has many benefits on the environmental, economic and social levels. On the
environmental level, it reduces traffic congestion and all its environmental impacts by decreasing the
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number of cars on the roads; thus, it increases highway air quality (Asdrubali & Baldinelli, 2005; Cohen
& Robins, 2011; Hebel & Wotek, 2017). On the economic level, it reduces commuter costs for fuel and
car maintenance (Cohen and Robins, 2011; Al Atawi, 2016). Socially, commuters sharing a vehicle can
socialize and can improve their time management by performing tasks along the ride (Cohen & Robins,
2011). Moreover, bike-sharing, in particular, is more reliable and sustainable compared to motorized
vehicles and it contributes to public health (Faghih Imani et al., 2017 cited in Abolhassani et al., 2019).
However, ride-sharing also entails some limitations and faces some challenges. First, a major issue that
defies commuters from using ride-sharing is the safety issue, as there is an anxiety of riding with a
stranger (Hebel & Wotek, 2017). This can be mitigated through technology as the commuter can know
the profile of the driver beforehand. A second challenge is related to the planning and management of the
stations. Stations should be planned adequately to complement public transportation systems. Moreover,
ride-sharing is not effective in cities with a high level of public transportation especially from the
environmental and public finances perspectives (Hebel and Wolek, 2017). As for the management,
stations should always be rebalanced to maintain the availability of vehicles (Chiariotti ef al., 2018).

In the MENA region, the motorization index varies among its countries, however, most of them
witness rapid urban population growth and urban sprawl thus altering the transportation systems and
causing traffic congestion (El-Geneidy et al., 2013). Ride-sharing programs can be observed in many
countries in the MENA region as it hosts many car-sharing and carpooling programs mainly through
smartphone applications but has less bike-sharing programs (Shared mobility thoughts, 2018). Culture
plays a role in commuting modes choices. Faroqi and Sadeghi-Niaraki (2016), after a study on people’s
attitudes toward ride-sharing in Tehran, Iran, suggest that people should be familiarized with the
advantages of ride-sharing to be able to use them; moreover, incentives should be given to encourage
them (Faroqi & Sadeghi-Niaraki, 2016; Abolhassani et al., 2019). Another cultural aspect that affects the
use of ride-sharing is the association of these systems with poverty (El-Geneidy et al., 2013) or
associating owning a personal car with independence (Belgiawan et al., 2014) thus decreasing the use of
ride-sharing. In Saudi Arabia, as well, attitudes towards car-sharing are also related to social and
economic factors. According to Al Atawi (2016), these are associated with the travel cost, the position in
the family, and the car availability. Gender also plays a role in commuting choices as most ride-sharing
commuters are women especially before the cultural transformations that occurred. However, recently,
carpooling companies started to recruit female drivers with whom female commuters prefer to ride
(Korosec, 2018). Finally, in Beirut, Lebanon the literature focuses on the need and desire of urban
university students to use carpooling due to the lack of organized public transport and the traffic
congestion; thus carpooling applications have been developed for that purpose (Aoun et al., 2014; The
Daily Star, Beirut, 2016). In the following section, ride-sharing will be compared between the two
regions.

The applications of ICT in transportation planning is not so old, so it can naturally be expected that
they do not make a large share of the studies on transportation in MENA. Working on topics like ride-
sharing and other vehicle-sharing systems can be a good opportunity to the planners and researchers of
the region. This sub-topic is related to the first and fourth questions of the study.

4. Discussion
4.1. Contextual Differences of the MENA with Western Societies

Urban mobility is affected by numerous factors, which is why it is important to look at each of its
aspects to know how to handle it. First, urban sprawl, which is the spread of an urban area into a rural
one, has a negative dual relation with urban mobility: larger distances are required to get to work, and
because of that public transportation may take longer than private ones or can even be absent. The United
States Department of Transportation (2005) revealed that approximately 40% of the citizens are ready to
walk if the distance is 0.8 kilometers or less. Second, land use influences urban travel behaviors: (1)
denser population induces congestion of traffic, (2) lack of accessible public transportation increases
personal vehicle usage, (3) traffic leads to a waste of time and money because of extra fuel recharging,
being late to work, etc. A third reason would be bad planning; sometimes the government wastes public
resources to construct highways and bridges that turn out to be non-efficient.

The main difference between urban travel behaviors in the MENA region and in high-income
countries is that the later ones have been developing green alternatives for example. In fact, in Europe,
many citizens walk or cycle to move from one place to another. Also, public transportations are more
abundant and well organized in high-income countries with trains, public buses and even boats. These
transportations lessen the number of personal vehicles and thus lead decrease pollution and traffic issues.
A third difference would be that high-income countries have online applications like carpooling, using
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which one could share online, where he or she is going and a random person going to the same place can
join. Plausible methods would also be to manage traffic lights timing, and the administration of land use
mix like residential accessibility (proximity between house and leisure activities that minimizes the need
for motorized travels) (Vojnovic et al., 2013)

In the studies on Western countries, empirical studies have partially shown that urban form, and
land use factors like; mobility behaviors, accessibilities and human perceptions highly affect the urban
travel behavior. Thus, based on these factors, responsive smart growth land use policies were generated
and applied to achieve various planning objectives. While for the MENA region, geocoded data is
unavailable due to the few number of studies and lack of modeling and simulation tools. However, the
few conducted studies show that socio-economic factors, lack of good quality mobility and some urban
form characteristics like street layout and connectivity, density, land use function locations are affecting
the travel behavior, and resulting in an automobile-oriented planning (Masoumi, 2015), which is
increasing in the absence of reliable data and researches and thus responsive planning strategies and
policies that would limit it are limited, in contrary to the western countries that are applying such
responsive strategies. So, to limit the increase of automobile use, intensive future researches on the topic
is recommended, to collect data and define the major factors affecting the urban behavior, in order to
precisely develop and apply responsive proper sustainable planning strategies. But till now, according to
the available data on the MENA region and responding to the defined socioeconomic and urban form
factors, some strategies are recommended referring to strategies of the western countries literature:

e Providing regional accessibility.

e Mixing land use, providing job employments within the affordable residential areas and reduce

street distance between locations.

e Provide Network connectivity, and alternative transportation modes to improve the walkway

and enhance non-motorized travel.

e Provide good quality and accessible transit.

In the MENA region, the urban travel attitudes are hypothetically affected by several factors like
culture, climate, fuel affordability, economic status, and social status, in addition to the urban form and
urban structure. When comparing the MENA region with European countries, we can notice that many
European cities integrate mobility plans with urban planning actions, and have mixed use polycentric
cities which encourages walkability and decreases urban travel distances. Whereas in the MENA, most of
the cities are monocentric with poor public transportation, which increases car dependency and long
urban travel distances. These differences in the urban form directly affect the attitudes toward the urban
travel of the residents of the city and control their attitude towards this issue.

Transportation is becoming increasing dynamic as a result of the success of planning policies.
Coordinating transportation and its influence on economic mobility, ecology and lifestyle is becoming a
vital tool in planning for the coming century. For example, the advocates of smart growth and transit-
oriented expansion have highlighted the need of planning more linked street networks to encourage
drivers to use slower means of transportation (walking/biking) and have more face-to-face interfaces
(Calthorpe, 1993; Duany et al., 2000). Furthermore, most countries in the MENA region must improve
the efficiency of their expenses in transport in addition to the general volume of expenditures so as to
adapt to the demand of growth and innovation (El Naggar, 2009). A major challenge that remains within
the region’s transport segment is removing main policy and practical restrictions to private sector
contribution. Policymakers must greatly develop the regulatory, financial and institutional framework in
transport to deliver proper incentives for private contribution. This will play a large role in developing
well-planned transactions that are appropriate to the specific political and economic context of MENA
countries. Cost-effective transportation services should also be encouraged through deregulating
transportation markets and bigger competition between service providers. Even though the condition
differs significantly by country, there are many examples of gross price alterations in the MENA
transportation segment; for example: public transport tariffs and fuel pricing. These must be progressively
removed while focusing on the social impact of cost reflective price levels.

In the European countries, urban mobility policies, pay increasing attention to the support of senior
citizens, to enable lifelong mobility as well as safe and suitable transport (UNECE, 2015). The
sustainable Urban Mobility Plan approach in the EU are diverse and focus on improving quality of life,
contributing to improve health and environment by allowing sustainable mobility such as walking and
cycling as well as making mobility seamless (UNFCCC, CNCT, 2010). Non-motorized transport in the
MENA region compared to the EU countries, can be simulated by a policy package consisting of
investments in facilities, smart urban planning, improved public transport and disincentives for the use of
motorized private vehicles (Haydamous, P., 2014, p. 4).
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Both developed countries and the MENA region suffer from similar mobility problems exhibited
mainly in traffic congestion. Ride-sharing and new technologies have emerged as a reaction to these
problems in both cases. However, due to cultural differences, these new trends have manifested
differently in these regions. Moreover, both in the developed countries as a whole and the MENA region,
it is important to assess the effectiveness of these trends in decreasing the number of cars from the roads
and reducing congestion. As carpooling services via applications are paid, they are becoming similar to a
taxi service, thus straying from the aim of shared-commuting to reduce Vehicle Miles Traveled.

4.2. Recommendations for More Sustainable Urban Travels in the MENA

As previously stated, sustainable transportation is a necessity in our current days as the
implementation of sustainable transport policies can lead to better living standards for citizens, and could
even lead to economic prosperity at the level of the entire nation (Kaysi & Chaaban, 2015). Therefore, it
is important to learn from the experiences of the European and American governments and agencies in
implementing sustainable transport policies to understand their success factors. There are several
obstacles that would prevent the implementation of certain policies in the region; therefore, the policies
should be carefully crafted to serve the Arab nations and other groups of residents in the region.
Recommendations for improving the conditions of urban mobility in the region can be suggested based on
the gaps and shortcomings identified under Section 3 of this paper. These shortcomings have been
summarized in Table 1.

Table 1. The gaps and shortcomings of urban transportation planning in the MENA region

Related Topic relative to
Sub-Title . Gap and Shortcoming
section 3
Number
3.1 Socioeconomics e Car dependence and personal car ownership because of the societal necessities.
and urban travel e Lack of public funds or establishment of efficient mass public transportation
behaviors systems,
. High dependence of residential location choice to socioeconomics instead of the
needs related to commuting to work (this leads to prolongation of commute trips).
32 Land use and urban Lack of local knowledge about the connections between urban form and travel
travel behavior behavior
Unknown effects of street connection and layout on travels.
33 People’s Absence of studies on the perceptions and attitudes of passengers about urban
perceptions, transportation and infrastructures.
attitudes and Lack of adequate urban planning and urban transportation planning based on the
decisions regarding perceptions of attitudes of people.
urban travels
3.4 Urban sprawl and Very high urbanization rates, which lead to unknown circumstances of urban sprawl.
the relations with Adopting Western knowledge, concepts, and solutions for combatting sprawl.
urban transportation
35 Neighborhood Unknown vernacular neighborhood design concepts that lead to higher levels of
design and mobility active mobility.
Unfollowed trend of studying the Middle Eastern urban form and neighborhood,
leading to lack of neighborhood design concepts suitable for mobility planning.
3.6 Active mobility Dominant physical and social safety problem for walking and biking.
Cultural issues and governmental restrictions of the biking of women.
Inefficient and inadequate public transportation systems, and excessive reliance on
private cars
The existence of government policies that encourage private car ownership as
opposed to other modes of transport such as public transport, cycling and walking.
Weak and insufficiently enforced environmental policies and regulations
3.7 Public MENA has the highest GHG transport emissions per unit of GDP
transportation in Imposing costs of national economies by damage to transport infrastructures caused
relation with by natural disasters.
environmental
pollutions
38 New technologies Cultural and gender issues limiting the applications of Information and
and concepts Communication Technologies in urban transport sector, such as ride-sharing and
carpooling.
Poverty limits the usage of ride-sharing.
Independence cause of personal car use is culturally preferred over vehicle-sharing
systems.
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According to the summarization of shortcomings and gaps presented in Table 1, the following
recommendations can be suggested to urban planners, transport planners, municipalities, and decision-
makers of the region:

To avoid leapfrog developments, increase density, and plan for shorter distances.

Since street infrastructure, network, and accessibility have an effect on mobility, the
recommendation is to provide adequate infrastructure (sidewalk width, street length), take
safety measures (curb extensions, crossings, traffic signs), and plan for connected streets with
accessibility to activities.

Since mixed land use can encourage sustainable mobility, the recommendation is to provide
this diversity. A final recommendation is to avoid imported models and generate context
specific planning.

Provide/Improve sidewalks, crosswalks, paths, bicycle lanes and networks.

Public bicycle system (rental systems for short urban trips).

Integrate mobility plans with urban planning actions.

Create polycentric cities, in which each city or even urban district is economically self-
sufficient with the availability of amenities and facilities to decrease urban travel distances.
Limit car ownership, by controlling used cars ownership and put fuel taxes and congestion
taxes

Enhance public transportation and infrastructure in order to change the socio-cultural stigma
associated with bus riding.

Road maintenance, which has mostly been underfunded and is facing the financial crisis and its
monetary consequences. Enhanced maintenance funding is critical to prevent the deterioration
of road networks and it will serve, at the same time, as a big source of employment.

Public transportation must be a priority, especially the development of mass transit systems in
big cities, which are an obligation given the density of passenger transport demand. This will
greatly assist in resolving the issue of congestion.

The efficiency and capacity of transportation infrastructure for regional trade ought to be
developed.

Transportation expenditure strategies must take into account social development, such as
enhanced safety standards of all road networks and tailored micro level developments (El
Naggar, 2009).

Giving guidance on policies and allowing local government management to further enhance
decentralization, reinforce municipal financing of elementary urban services, improve
maintenance and asset control, expand the contribution of the private sector in “public-private
partnership (PPP)” arrangements, and react to resident needs by funding required urban
services and infrastructure (Madbouly, 2009).

Culture and religion: Difference in culture and the gender mix between female and male
remains an issue in some of the Arab countries which should be dealt with through finding
proper solutions.

Weather condition: Hot climate in some of the Arab countries is as well a reason of discomfort
while using public transportation which should also be taken into consideration while
designing strategies for public transportation.

Low fuel price: In oil and petroleum countries which lead to an increase in the usage of cars
without taking into consideration the cost of using fuel.

5. Conclusion

The MENA region has gone through a big demographic increase in the last couple of years that
affected urbanization and ultimately urban travel behaviors. The financial struggle compared to more
developed countries as well as the lack of efficient public transportation keep the MENA sates from
addressing this issue properly. However, one main problem would be the mindset of the citizens that are
still not ready to break the habits: In Lebanon, a group of students came up with a mobile application
“Yalla Bus” that allows citizens to follow the directions of public buses and get to their destination.
Further research is still needed to find similar non-costly and efficient ways through which countries from
the MENA region could handle urban transport behaviors.

This paper presented the land use effect on the travel behavior internationally, in the western and
MENA countries. At the western countries, literature shows that urban form and mixing land use factors
highly affects the travel behavior, and for improving this behavior towards sustainable planning, smart
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growth policies that integrated programs of various land use strategies were generated and applied.
However, in the MENA region, due to the lack of researches on the topic, factors affecting the travel
behaviors, are not determined nor controlled, resulting in automobile oriented planning. So, in the third
section of discussion, by comparing it to the western countries some strategies complying with those of
the smart growth policies were suggested to create regional accessibility, mix land use and improve
transit quality and accessibility. Besides, due to the lack in the studies and gathered data about this topic,
except some studies in Iran, Egypt, and Istanbul, future recommendations for the MENA planners and
researches are suggested, to collect scientific data of the region, using mathematical models in research
and to apply land use/travel behavior interaction considerations in their future research and plans of the
region, where most of the MENA countries need more studies clarifying the main aspects of urban
mobility in order to provide local urban sustainable transportation planning, similar to the western high
income countries.

In the MENA region, proper planning should be implemented focusing on mixed land use in order
to enhance urban travels and decrease urban travel distances, and will arouse future research questions to
be answered; if the public transportation is improved in the MENA, will the culture of people change
towards this issue?

In order to properly address the issue of urban sprawl in the MENA region, awareness must be
spread about the intensity of the sprawl and its impact on several aspects of the residents’ daily lives.
Proper policy making and planning can greatly enhance the quality of life of the citizens and decrease the
intensity of the sprawl. One of the many areas that has to be addressed is the transportation sector,
whereby most of the infrastructure in the MENA region is weak and unable to serve the present intensity
of sprawl. Private sectors must be encouraged to play a role in the enhancement of transport
infrastructure, since decentralization of the process can lead to faster and more efficient results. The
improvements can be a direct response to the needs of the residents in each city, and can be done
according to the capacity of the government and the municipalities. If taken, this step will have a majorly
positive impact on urban life quality and on the environment.

Sustainable Urban Transport face many challenges in the MENA region. Authorities should
develop knowledge base in implementing policies to foster more sustainable urban transport and mobility.
The policies should address the role of public transport and Non-Motorized Transport for Urban Mobility
and Transfers making walking and cycling attractive (UNECE, 2015, p.15). This can be done by a range
of activities including construction of sidewalks and bike lanes, bike sharing programs, urban planning
and pedestrian oriented development. Non-motorized transport is a highly cost-effective transportation
strategy and brings about large health, economic and social co-benefits (UNFCCC, CNCT, 2010). As
many other cities, the high levels of congestion in Beirut, Lebanon makes walking in the city’s central
areas is one of the priorities (Nabti, 2014). Therefore, the future research is recommended to target the
application of sustainable and activeurban transport in the Lebanese context.

Unsustainable transportation practices have been causing substantial damage to the earth and its
inhabitants for years (World Bank, 2013). With urban air pollution, which is significantly a result of
transportation, and traffic injuries responsible for the deaths of around 2.5 million people a year, it is
crucial that governments take a strong stance against unsustainable behavior that will cause further
damage (WHO, 2011). The sustainable policies considered by governments in Europe and the US, show
that there is concern among policymakers, more so than those in the Arab world for many factors stated
previously.

It is important to learn from the experiences of the European and American governments and in
implementing sustainable transport policies to understand their success factors and accordingly relate
them to the economic status and characteristics of the MENA region. However, many of the MENA
countries such as Lebanon, lack the proper upgradable infrastructure which can cause a lot of difficulties
in implementing any public transportation strategy.

This paper also briefly showed that ride-sharing has many benefits on the environmental,
economic, and social levels; however, it faces challenges especially on the planning and management
levels. On the planning level, location of the stations should be well designed to respond to the
commuters’ needs and to complement existing public transportation systems; this brings forward the
importance of an integrative approach in mobility planning. These stations also require a good
management of rebalancing the stations to ensure the availability of vehicles whenever and wherever
needed. In the MENA region, in particular, more research needs to be done to guide planning and
integrate the new mobility trends within the existing urban transportation systems and thus ensuring better
urban mobility. It is also important to consider the culture specific to each location in the MENA region
while planning; thus more research is needed to understand the attitude of people towards these new
trends.

437



Transport and Telecommunication Vol. 22, no.4, 2021

Acknowledgement

This study has not received any funding.

References

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

AASHTO. (2009) Real Transportation Solutions for Greenhouse Gas Emissions Reductions.
American Association of State Highway and Transportation Officials. Retrieved from
www.transportationl.org/RealSolutions/index.html

Abolhassani, L., Afghari, A. P., & Borzadaran, H. M. (2019) Public preferences towards bicycle
sharing system in developing countries: The case of mashhad, Iran, Sustainable Cities and Society,
44:763-773. doi:10.1016/j.5¢s.2018.10.032

Aditjandra, P.T., Cao, X., and Mulley, C. (2012) Understanding neighborhood design impact on
travel behavior: An application of structural equations model to a British metropolitan area,
Transportation Research Part A 46, 22-32.

Al-Atawi, A. (2016) Sustainable travel modes in Saudi Arabia: is there a potential for formal car-
sharing scheme? World Journal of Science, Technology and Sustainable Development, 13-1, 46-55.
Retrieved from: https://doi.org/10.1108/WIJSTSD-10-2015-0052 [Accessed: April 30, 2019]
Aldalbahi, M., & Walker, G. (2015) Riyadh Transportation History and Dveloping Vision,.
Procedia - Social and Behavioral Sciences.

Al-Fouzan, S. (2011) Reducing Car-Dependence in Ar-Riyadh City through the Integration of Land-
use Planning and Transport (unpublished doctoral dissertation). University of Strathclyde, Glasgow,
United Kingdom.

Alghatani, M. and Bajwa, S. and Setunge, S. (2013) Modeling the Influence of Socioeconomic and
Land-Use Factors on Mode Choice: A Comparison of Riyadh, Saudi Arabia, and Melbourne,
Australia, International Journal of Environmental, Ecological, Geological and Geophysical
Engineering 7(2), 69-81.

Al-Mosaind, M. (2001) The Effect of Changes in Land Use Distribution on Travel Patterns in
Riyadh, Saudi Arabia. Evaluation of Performance of Riyadh Urban Public Transportation Services,
Transportation Research Record, 10-15.

American Public Transportation Association. (2007) Public Transportation: Benefits for the 21st
Century. Washington, DC 20006-1215: APTA.

Anderson, N. (2014) ““Not just a taxi’’? For-profit ridesharing, driver strategies, and VMT,
Transportation. DOI: 10.1007/s11116-014-9531-8.

Antipova, A. (2018) The Relationship Between Urban Environment and Travel Behavior, Urban
Environment, 205-266. doi: 10.1007/978-3-319-7419875

Asdrubali, F. and Baldinelli, G. (2005) The role of town energy planning in reducing urban
transport emissions.

Balchin, A. (2013) The middle east, construction and the law. Retrieved from
https://www.tamimi.com/law-update-articles/the-middle-east-construction-and-thelaw-1/

Bjerde, A. (2008) Urban Challenges in the MENA Region. The World Bank.

Boarnet, M., & Crane, R. (2001) The influence of land use on travel behavior: specification and
estimation strategies, Transportation Research Part A: Policy and Practice, 35(9), 823-845.
Boussauw, K., Neutens, T., and Witlox, F. (2012) Relationship between spatial proximity and
travel-to-work distance: The effect of the compact city, Regional Studies, 46(6), 687-706.

Breheny, M. (1995) The compact city and transport energy consumption, Transactions of the
Institute of British Geographers, 81-101.

Buliung, R. N., Bui, R., and Lanyon, R. (2011) When the internet is not enough: toward an
understanding of carpool services for service workers, Transportation. DOI 10.1007/s11116-011-
9384-3

Calthorpe, P. (1993) The Next American Metropolis: Ecology, Community, and the American
Dream. New York: Princeton Architectural Press.

Cao, X., Mokhtarian, P., and Handy, S. (2010) Neighborhood design and the accessibility of the
elderly: an empirical analysis in North California, [International Journal of Sustainable
Transportation, 4, 347-371.

CARB. (2010) Research on Impacts of Transportation and Land Use-Related Policies. California
Air Resources Board. Retrieved from http://arb.ca.gov/cc/sb375/policies/policies.htm

Cervero, R. (1993) Transit-Supportive Development in the United States: Experiences and
Prospects, Washington, DC: U.S. Department of Transportation, Federal Transit Administration.

438



Transport and Telecommunication Vol. 22, no.4, 2021

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Cervero, R. (2002) Built Environments and Mode Choice: Toward a Normative Framework,
Transportation Research Part D, 7, 265-284.

Chaaban, F.; Kaysi, I. (2011) Transportation; arab environment: green economy, Chapter 5.

Chalak, A., Al-Naghi, H., Irani, A., & Abou-Zeid, M. (2016) Commuters’ behavior towards
upgraded bus services in Greater Beirut: Implications for greenhouse gas emissions, social welfare
and transport policy, Transportation Research Part A: Policy and Practice, 265-285.

Chiariotti, F., Pielli, C., Zanella, A., & Zorzi, M. (2018) A dynamic approach to rebalancing bike-
sharing systems, Sensors (Basel, Switzerland), 18(2), 512. doi:10.3390/s18020512

Cohen, N., & Robbins, P. (2011) Green cities: An A-to-Z guide. US: Sage Publications Inc.

Comtois, C., Rodrigue, J. P., and Slack, B. (2013) The geography of transport systems (3rd edition).
London; New York: Routledge. Retrieved from

http://www.regscience.hu:88/record/367/filess DEMO-BOOK-2017-004.pdf [Accessed January 31, 2019]
Crane, R. (1998) Travel by Design, Access Magazine, Number 12, Spring 1998. Retrieved from the
Access magazine website at https://www.accessmagazine.org [Accessed April 15, 2019]

Crane, R. (2000) The influence of urban form on travel: An interpretive review, Journal of Planning
Literature, 15(1), 3-23. doi:10.1177/08854120022092890

Crane, R., & Boarnet, M. (2001) The influence of land use on travel behavior: Specification and
estimation strategies, Science Direct, 35(9), 823-845. Retrieved April 28, 2019.

Dasgupta, D. & Nabli, M. K. (2003) Trade, Investment, and Development in the Middle East and
North Africa. Mena Development Report. World Bank.
https://documents1.worldbank.org/curated/en/675121468756587109/pdf/multiOpage.pdf. [Accessed
July 1, 2021]

Delatte, A., Baouni, T., Belwal, R., Daou, L., Imam, R., & Zitoun, M. (2018) Understanding the
needs of MENA public transport customers: culture of service and gender-responsive
recommendations, TeMA. Journal of Land Use, 7-30. D0i:10.6092/1970-9870/5458

DeMaio P (2009) Bike-sharing: history, impacts, models of prevision, and future, Journal of Public
Transportation 12:41-56.

Diab, E.; El-Geneidy, A.; Jacques, C.; Mathez, A. (2013) Sustainable urban mobility in the Middle
East & North Africa. Global report on human settlements.

Dill, J. (2004) Travel behavior and attitudes: New Urbanist versus traditional suburban
neighborhoods. Washington, D.C.: Paper presented at the Transportation Research Board Annual
Meeting.

Duany, A. (2000) Suburban Nation: The Rise of Sprawl and the Decline of the American Dream (1st
ed.). New York: North Point Press.

El Naggar, D. (2009). Transport in MENA. Retrieved from

worldbank.org: http://web.worldbank.org/archive/website01418/WEB/0__ CO-50.HTM

El-Geneidy, Ahmed & Diab, Ehab & Jacques, Cynthia & Mathez, Anais. (2014) Sustainable Urban
Mobility in the Middle East and North Africa. Thematic study prepared for Global Report on Human
Settlements 2013.

Enzelberger, S., & Kahramane, M. (2015) Big Cities - Big Challenges: Sustainable Urban Transport
across Major Middle East and North African cities. Federal Ministry for Economic Cooperation and
Development, 3-10.

Errigo, M., & Tesoriere, G. (2018) Urban travel behavior determinants in Saudi Arabia, Terna
Journal of Land use, 6(1), 31-46. Doi: 10.6092/1970-9870/5449

Etminani, R., & Ardeshiri, M. (2015) Modeling Travel Behavior by the Structural Relationships
Between Lifestyle, Built Environment and Non-Working Trips. Transportation Research Part A
Policy and Practice.

European Commission (2017) Sustainable Urban Mobility: European Policy, Practice and
Solutions, Office of the European Union, Luxembourg.

Ewing, R. & Cervero, R. (2010) Travel and the Built Environment: A Meta-Analysis, Journal of the
American Planning Association, 76(3), 265-294. Retrieved from
www.climateplanca.org/Travel Built Environ.pdf

Ewing, R., Haliyur, P., and Page, G. W. (1994) Getting around a traditional city, a suburban PUD,
and everything in-between, Transportation Research Record, 1466, 53—62.

Faghih-Imani, A., Anowar, S., Miller, E. J., & Eluru, N. (2017) Hail a cab or ride a bike? A travel
time comparison of taxi and bicycle-sharing systems in New York City, Transportation Research
Part A, Policy and Practice, 101, 11-21.

Farzaneh, R. F. (2001) Population Trends and Challenges in the Middle East and North Africa.

439



Transport and Telecommunication Vol. 22, no.4, 2021

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Fathy, H. (1973) Architecture of the poor. Chicago: University of Chicago Press.

Francesco, M., & Tesoriere, G. (2018) Urban Travel Behavior Determinants in Saudi Arabia, TeMA
Journal of Land Use, Mobility and Environment. Special Issue 2018. Urban Travel Behavior in the
Middle East and North Africa, 31-46.

Freudenberg, N., Galea, S., & Vlahov, D. (2005) Beyond Urban Penalty and Urban Sprawl: Back to
Living Conditions as the Focus of Urban Health, Journal of Community Health, 30(1), 1-11.

Gehrke, S. (2017) Land Use Mix and Pedestrian Travel Behavior: Advancements in
Conceptualization and Measurement, PDXsccholar. Retrieved April 28, 2019, from
https://pdxscholar.library.pdx.edu/open_access_etds/3477/.

Gettani, D. (2015) Achieving low-carbon urban transport in the middle East/North Africa through
the high shift scenario, implications (Order No. 10035995).

Gilderbloom, J.I., Riggs, W.W., and Meares, W.L. (2015) Does walkability matter? An examination
of walkability’s impact on housing values, foreclosures and crime, Cities 42, 13-24.
http://dx.doi.org/10.1016/j.cities.2014.08.001.

Guitink, P.; Holste, S.; Lebo, J. (1994) Non motorised transport: Confronting poverty through
affordable mobility, transportation, water and urban development department, the worldbank,
Transport No. UT-4.

Hanly, M. & Dargay, J. (2003) The Impact of land use patterns on travel behaviour. ResearchGate.
Retrieved April 28, 2019, from

https://www.researchgate.net/publication/228915810 The Impact of land use patterns on_travel
behaviour/stats

Haydamous, P. (2014) Building The Case for Sustainable Transportation in the Arab World, Issam
Fares Institute for Public Policy & International Affairs, One Day regional conference, American
University of Beirut, Lebanon.

He, S. Y., & Thegersen, J. (2017). The impact of attitudes and perceptions on travel mode choice
and car ownership in a Chinese megacity: The case of Guangzhou, Research in transportation
economics, 62, 57-67.

Hebel, K., Wotek, M. (2017) Change trends in the use of passenger cars on urban trips: car-pooling
in Gdynia, Scientific Journal of Silesian University of Technology. Series Transport. 2017, 96, 37-
47. ISSN: 0209-3324. DOI: https://doi.org/10.20858/sjsutst.2017.96.4.

Highway Administration, Office of Highway Information Management, Washington, DC.

Holzclaw, J. (1990) Explaining urban density and transit impacts on auto use. Sacramento:
California Energy Resources Conservation and Development Commission.

Ibrahim, M. R., and Masoumi, H. E. (2018) The nuances of the supplied urban fabric in the MENA
region: Evidence from  Alexandria, Egypt, Land wuse Policy, 73, 385-399.
doi:10.1016/j.landusepol.2018.01.044.

Institute of Transportation Engineers. (1997) Traditional neighborhood development: street design
guidelines. A proposed recommended practice of the ITE. Washington, D.C.: Institute of
Transportation Engineers.

Javid, M. A. et al. (2017) Travelers’ attitudes toward carpooling in Lahore: motives and constraints,
J. Mod. Transport. DOI: 10.1007/s40534-017-0135-9

Kaysi, I., & Chaaban, F. (2019) Sustainable Transportation in the Arab World. International
Benchmarking on Sustainable Transport Policies and Their Impacts, 1-31. Retrieved March 31,
2019, from
https://scholarworks.aub.edu.lb/bitstream/handle/10938/21141/20150217_Kaysi_Chaaban_CC.pdf?s
equence=1&isAllowed=y.

Kelly-Schwartz, A. C., Stockard, J., Doyle, S., & Schlossberg, M. (2004) Is Sprawl Unhealthy? A
Multilevel Analysis of the Relationship of Metropolitan Sprawl to the Health of Individuals, Journal
of Planning Education and Research, 24(2), 184-196.

Keulertz, M., Mulligan, M., Woertz, E., Menichetti, E., & Biscop, S. (2016) Material Factors for the
MENA Region: Data Sources, Trends and Drivers, European Union's Horizon 2020 Research and
Innovation Programme, 4-7.

Khattak, A. J., and Rodriguez, D. (2005) Travel behavior in neo-traditional neighborhood
developments: A case study in USA, Transportation Research Part A: Policy and Practice, 39(6),
481-500.

King, W.C., Brach, J.S., Belle, S., Killingsworth, R., Fenton, M., and Kriska, A.M. (2003) The
relationship between convenience of destinations and walking levels in older women, American
Journal of Health Promotion 18 (1), 74-82.

440



Transport and Telecommunication Vol. 22, no.4, 2021

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Korosec, K. (2018) Uber is helping Saudi Arabia drive its cultural transformation, Techcrunch.
Retrieved from: https://techcrunch.com/2018/06/26/uber-is-helping-saudi-arabia-drive-its-cultural-
transformation/?ncid=txtlnkusaolp00000616 [Accessed April 30, 2019].

Krizek, K. J., Forsyth, A., and Baum L. (2009) Walking and Cycling International Literature
Review, Final Report. Dpt. of Infrastructure. Victoria Dpt. of Transport. Australia.

Lamiquiz, P. J., and Lépez-Dominguez, J. (2015) Effects of built environment on walking at the
neighbourhood scale. A new role for street networks by modelling their configurational
accessibility? Transportation Research Part A, 74, 148-163. doi:10.1016/j.tra.2015.02.003.

Laporte, G.; Meunier, F.; Calvo, R-W. (2015) Shared mobility systems, Q. J. Oper. Res. (40R) 13:
341-360.

Lathey, V., Aggarwal, R., & Guhathakurta, S. (2009) The Impact of Subregional Variations in
Urban Sprawl on the Prevalence of Obesity and Related Morbidity, Journal of Planning Education
and Research, 29(2), 127-141.

Lee, J. S., Zegras, P. C., and Ben-Joseph, E. (2013) Safely active mobility for urban baby boomers:
The role of neighborhood design, Accident Analysis and Prevention, 61, 153-166.
doi:10.1016/j.aap.2013.05.008.

Li, F., Fisher, K., Brownson, R. C., & Bosworth, M. (2005) Multilevel modelling of built
environment characteristics related to neighbourhood walking activity in older adults, Journal of
Epidemiology and Community Health, 59(7), 558-564.

Litman, T. (2010) Land Use Impacts on Transport How Land Use Factors Affect Travel Behavior.
Victoria Transport Policy Institute. Retrieved from http://www.vtpi.org/landtravel.pdf

Litman, T. (2018) Land Use Impacts On Travel: Current State of Knowledge. Planetizen. Retrieved
from https://www.planetizen.com/node/50451.

Lundqvist, L. (2003) Land-Use and Travel Behaviour. A Survey of Some Analysis and Policy
Perspectives.

Madbouly, M. (2009) Revisiting urban planning in the Middle East North Africa region. Regional
study prepared for UN-Habitat Global Report on Human Settlements.

Manaugh, K., and El Geneidy, A. (2011) Validating walkability indices: How do different
households respond to the walkability of their neighborhood? Transportation research Part D:
Transport and Environment, 16(4), 309-315.

Masoumi, H. (2015). Transformation of Urban Form and the Effects on Travel Behavior in Iran.
doi:10.13140/RG.2.2.30717.97769.

Masoumi, H. E. (2013) Residential Self-Selection and Its Effects on Urban Commute Travels in
Iranian Cities Compared to US, UK, and Germany, World Academy of Science, Engineering and
Technology, International Journal of Social, Management, Economics and Business Engineering,
7(5), 52-56.

Masoumi, H. E., Gouda, A. A., Layritz, L., Stendera, P., Matta, C., Tabbakh, H., ... & Sharara, A.
M. (2018) Urban Travel Behavior in Large Cities of MENA Region: Survey Results of Cairo,
Istanbul, and Tehran. Discussion paper published by Center of Technology and Society, Technische
Universitit Berlin.

Masoumi, H. E., Terzi, F., and Serag, Y. M. (2019) Neighborhood-scale urban form typologies of
large metropolitan areas: Observations on Istanbul, Cairo, and Tehran, Cities, 85, 170-186.
doi:10.1016/j.cities.2018.09.005.

Masoumi, H. E. (2017) Urban Travel Behavior in Large Cities of MENA Region (UTB-MENA).
Discussion paper published by Center of Technology and Society, Technische Universitdt Berlin.
Masoumi, H.E. (2019) Neighborhood size in planning large cities of the Middle East and North
Africa: insights to mobility and social interactions, Geo Journal, 84, 257-272.
https://doi.org/10.1007/s10708-018-9859-2.

Matsumoto, T., & Sanchez-Serra, D. (2012) How Compact City Policies Contribute to Urban
Sustainability and Green Growth? Compact City Policies: A Comparative Assessment.

Michael, Y., Beard, T., Choi, D., Farquhar, S., and Carlson, N. (2006) Measuring the influence of
built neighborhood environments on walking in older adults, Journal of Agingand Physical Activity,
14(3), 302-312.

Moeinaddini, M., Asadi-Shekari, Z., & Zaly Shah, M. (2012) The Relationship between Urban
Structure and Travel Behavior: Challenges and Practices, TeMA Journal of Land Use, Mobility and
Environment, 5(3), 47-63.

Nabti, J. (2004) Leveraging infrastructure: Sustainable bus rapid transit route planning in Beirut,
Lebanon, Master Thesis submitted to the Massachusetts Institute of Technology.

441



Transport and Telecommunication Vol. 22, no.4, 2021

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Nagel, C., Carlson, N., Bosworth, M., Michael, Y. (2008) The relation between neighborhood built
environment and walking activity among older adults, American Journal of Epidemiology, 168(4),
461-468.

NAHIB (2010) Climate Change, Density and Development: Better Understanding the Effects of Our
Choices. National Association of Home Builders. Retrieved from www.nahb.org

Neuman, M. (2005) The compact city fallacy, Journal of Planning Education and Research, 25(1),
11-26.

Newman, P. W., & Kenworthy, J. R. (1989) Gasoline consumption and cities: a comparison of US
cities with a global survey, Journal of the American planning association, 55(1), 24-37.

Niemeier, D.A., and Rutherford, G.S. (1994) Non-motorized transportation, NPTS, Travel Mode
Special Reports, No. 3, U.S. Department of Transportation, Federal.

Nijkamp, P., and Rienstra, S. A. (1996) Sustainable transport in a compact city. The compact city: A
sustainable urban form, 190-199.

Odero, W.; Garner, P.; Zwi, A. (1997) Road traffic injuries in developing countries: A
comprehensive review of epidemiological studies, Tropical Medicine and International Health,
2(5), 445-460.

Omran, A. A. (2014) Bus Ride in Riyadh Before Saudi Capital Upgrades its Public Transport.
Available: http://blogs.wsj.com/middleeast/2014/04/03/bus-ride-in-riyadh-before-saudi-capital-
upgrades-its-public-transport. Last accessed 12th Jul 2015

Ozbil, A. & Argin, G. & Yesiltepe, D. (2014) Pedestrian Route Choice by Elementary School
Students: the Role of Street Network Configuration and Pedestrian Quality Attributes in Walking to
School. In: Proceedings of the workshop held at Spatial Cognition 2014, SFB/TR 8 Report No. 038-
09/2014 Report Series of the Transregional Collaborative Research Center SFB/TR 8 Spatial
Cognition. Universitit Bremen/Universitdt Freiburg. 10-13.

Ozbil, A. (2013) Modeling Walking Behavior in Cities Based on Street Network and Land-Use
Characteristics: The Case of Istanbul, Journal of Faculty of Architecture, 30(2), 17-33. Middle East
Technical University, Turkey.

Ozbil, A., Argin, G. and Yesiltepe, D. (2014) Pedestrian Route Choice by Elementary School
Students: The Role of Street Network Configuration and Pedestrian Quality Attributes in Walking to
School, SFB/TR 8 Report No. 038-09/2014, Report Series of the Transregional Collaborative
Research Center SFB/TR 8 Spatial Cognition, Universitidt Bremen / Universitét Freiburg,10-13
Patacchini, E., Zenou, Y., Henderson, J. V., & Epple, D. (2009) Urban Sprawl in Europe.
Brookings-Wharton Papers on Urban Affairs, 125-149.

Plowden, S. (1983) Transport efficiency and the urban environment is there a conflict? Transport
Reviews, 363-398.

Penn, A., and Turner, A. (2004) Movement-generated land-use agglomeration: simulation
experiments on the drivers of fine-scale land-use patterning. Urban Des. Int. 9, 81-96.

Quaium, R. (2011) Sustainable urban transportation systems. 1-49. Retrieved March 31, 2019, from
https://www.uncclearn.org/sites/default/files/inventory/unescap20_0.pdf.

Rodriguez, D., and Joo, J. (2004) The Relationship between Non-Motorized Mode Choice and the
Local Physical Environment, Transportation Research Part D, 9, 151-173.

Sabry, A., and Talaat, H. (2015) Factors Impacting Link Travel Speed Reliability: A Case Study at
Cairo, Egypt, Journal of Traffic and Logistics Engineering, 3(1), 67-71.

Saidi, S., Shahbaz, M., & Akhtar, P. (2018) The long-run relationships between transport energy
consumption, transport infrastructure, and economic growth in MENA countries, Transportation
Research Part A, 111, 78-95. doi:10.1016/j.tra.2018.03.013

Sallis, J., Frank, L., Saclens, B., and Kraft, M. (2004) Active transportation and physical activity:
opportunities for collaboration on transportation and public health research, Transport Research
Part A: Policy Practice, 38(4), 249-268. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0965856403001058

Satariano, W.A., Ivey, S.L., Kurtovich, E., Kealey, M., Hubbard, A.E., Bayles, C.M., Bryant, L.L.,
Hunter, R.H., and Prohaska, T.R. (2010) Lower-body function, neighborhoods, and walking in an
older population, American Journal of Preventive Medicine, 38(4), 419-428.

Shbeeb, L. and Awad, W. (2013) Walkability of School Surroundings and its Impacts on Pedestrian
Behavior, TeMA Journal of Land Use, Mobility and Evnvironment, 6(2), 171-188.

Soltani, A. & Esmaeili-Ivaki, Y. (2011) The influence of Urban Physical Formon Trip Generation,
Evidence from Metropolitan Shiraz, Iran, Indian Journal of Science and Technology, 4(9), 1168-
1174.

442



Transport and Telecommunication Vol. 22, no.4, 2021

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.
129.

130.

Southworth, M. (2005) Designing the walkable city, Journal of Urban Planning and Development,
ASCE.

Strath, S., Isaacs, R., and Greenwald, M.J. (2007) Operationalizing environmental indicators for
physical activity in older adults, Journal of Aging and Physical Activity, 15(4), 412—424.

Sturm, R., & Cohen, A. D. (2004) Suburban sprawl and physical and mental health. Public Health,
118(7), 488-496.

Tesoriere, G., & Errigo, M. (2018) Urban Travel Behavior in Saudi Arabia, TeMA Journal of
Landuse, Mobility, and Environment, 31-46.

The Daily Star, Beirut. (2016) New app offers carpooling for students. The Daily Star (Beirut,
Lebanon).

TradeArabia (2015) Non-Motorized transport urged for city development; Manama, Syndigate,
Medialnc.

Travisi, C. M., Camagni, R., & Nijikamp, P. (2010) Impacts of urban sprawl and commuting: a
modelling study for Italy, Journal of Transport Geography.

TRB. (2009) Driving and the Built Environment: The Effects of Compact Development on Motorized
Travel, Energy Use, and CO2 Emissions. Special Report 298, Transportation Research Board.
Retrieved from http://onlinepubs.trb.org/Onlinepubs/sr/sr298.pdf

ULIL (2010) Land Use and Driving: The Role Compact Development Can Play in Reducing
Greenhouse Gas Emissions. Urban Land Institute. Retrieved from
www.uli.org/ResearchAndPublications/PolicyPracticePriority Areas/Infrastructure.aspx

UNECE (2015) Sustainable Urban Mobility and Public Transport in UNECE capitals, Transport,
trends and economics series, WP. 5, New York.

UNEP (2017) Non-Motorized Transport: Sustainable Strategy for achieving the sustainable
development goals, UN Environment, Transport Unit.

UNFCCC; CNCT (2010) Promotion of non-motorized transport; connecting countries to climate
technology solutions, retrieved from: www.ctc-n.org

USDOT (2010) Transportation's Role in Reducing U.S. Greenhouse Gas Emissions: Report to
Congress. U.S. Department of Transportation. Retrieved from
http://ntl.bts.gov/1ib/32000/32700/32779/DOT_Climate_Change Report - April 2010 -
_Volume 1 and 2.pdf

Vojnovic, . et al. (2013) The burderns of place: a socio-economic and ethnic/racil exploration into
urban form, accessibility and travel behavior in the Lansing capital region, Journal of Urban
Design, 18(1), 1-35. Doi: 10.1080/13574809.2012,683403.

World Health Organization (2009) Global Status Report on Road Safety: Time for Action, WHO,
Geneva

WRI. (2012) Climate analysis indicators tool. World Resources Institute.

Yamoury, N. (2010, September) Transport in MENA. Retrieved April 1, 2019, from
http://web.worldbank.org/archive/website01418/WEB/0__ CO-50.HTM

Zhao, Z., & Kaestner, R. (2010) Effects of urban sprawl on obesity, Journal of Health Economics,
29(6), 779-787.

443



