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The determinants of smartphone use for urban transportation purposes in 
developing countries, particularly in the cities of the Middle East and North 
Africa, have not been thoroughly investigated so far. This study aims to clarify 
the individual, mobility, and perception-related correlates of smartphone use 
specifically for ordering vehicles via ride-sourcing in medium-sized and large 
cities as well as the megacities of the region. The four cities of Cairo and 
Alexandria in Egypt and Beirut and Jounieh in Lebanon were taken as case-
study cities. An overall sample of 3,285 face-to-face interviews was undertaken 
between late 2022 and early 2023 using a questionnaire focusing on individual, 
household, mobility, and perceptions of the respondents. The research depends 
on a chi-square test of independence and Binary logistic regression to answer 
three research questions: Are the levels of smartphone use for transportation 
purposes significantly different in the countries of Egypt and Lebanon? What are 
the correlates of smartphone use for transportation purposes in the four case-
study cities? What are the differences among the correlates of smartphone use 
for transportation purposes in the four case-study cities? The results of a Chi-
square test of independence show that there is a highly significant difference 
between the smartphone use levels for transportation purposes among the four 
case-study cities: in subsamples in the Egyptian and Lebanese capitals, there 
is a stronger tendency to use smartphones for transportation. Moreover, the 
model fit based on Binary Logistic regression shows that age, trip generation for 
non-commute purposes, perceived ease of using ride-sourcing apps, perceived 
security when using public transportation, education status, and gender are 
significantly correlated with smartphone use. These explanatory variables 
function somehow differently in the case-study cities, but in general, there are 
strong similarities among the four cities. In conclusion, the results of this study 
can be used to reduce personal car use and strengthen shared mobility in the 
cities of the Middle East and North Africa region.
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1 Introduction

The use of smartphone applications (apps) is nowadays pervasive, 
and people usually carry them throughout the day. Transportation 
experts have often touted the various benefits of passenger multimode 
to curtail travel by private car and promote more sustainable 
transportation (Shaheen, 2016). Understanding transportation apps 
and their usage is important for policy development and transportation 
planners, enhances collaboration, and identifies opportunities for 
public and private partnerships (Nikolí and Bierlaire, 2017). Many 
previous studies have indicated the negative effects of using a 
smartphone in cities during transportation; the use of smartphones 
can increase accidents, especially among cyclists and pedestrians (De 
Angelis et al., 2020; Macioszek and Granà, 2021; Hersh et al., 2022; 
Sobrinho-Junior et al., 2022; Macioszek et al., 2023). However, this 
study addresses the other side and focuses on the correlation of 
smartphone usage for transport purposes from ordering vehicles in 
two less-studied developing countries: Egypt and Lebanon. Despite 
the spread of smartphone app usage, there is a lack of studies in this 
field, so this study seeks to determine the correlation between 
smartphone use in transport in the MENA region, especially in Egypt 
and Lebanon, to make decision policies easier.

The paper continues with a literature review of smartphone use 
for transportation purposes for ordering vehicles in the Middle East 
and North Africa (MENA) states, with a focus on the decisions of 
behaviors of urban passengers. The case study areas, data collection, 
variables, and statistical models applied for analysis are then explained. 
The discussion section includes a brief introduction to the differences 
between the findings of this study with different countries, as well as 
recommendations for policymaking and future expected research.

2 Literature review

2.1 Usage of smartphones for urban travels

Living in a world, where mobile phones have become a main part 
of our daily lives, the smartphone, rather than the basic or featured 
phones has developed to become the most common type of mobile 
used, also acting as a computer always underhand (Silver et al., 2019). 
It is assumed that the current number of smartphone users in the 
world stands at a figure of 6.92 billion, representing 85.88% of the 
world’s population. This percentage jumped from around 49.4% of the 
world’s population in 2016 (Turner, 2023). With internet connections, 
smartphones facilitate the lifestyles of different users by installing and 
accessing uncountable applications based on their personal needs and 
interests of individuals. Ranging from shopping, providing 
entertainment and news, socializing, and navigating to banking and 
governmental services, the developed and followed by emerging 
economies have shifted widely to depend digitally on their websites, 
social media, and applications. While most studies show that younger 
and highly educated adults tend to use smartphones more, the shift to 
digital dependency has driven and sometimes obliged larger sectors 
of our societies worldwide to depend on smartphones to access their 
daily needs and services. Generally, the rise in the use of smartphone 
applications triggered studies to test the social norms and personal 
behavior and the main intentions that drive individuals to become 
users or non-users of smartphone applications. For example, Verkasalo 

et  al. (2010) focused their study on testing the perceived level of 
usefulness, adaptation, and enjoyment while using different 
applications to justify the difference in behavior of users and 
non-users.

Regarding the different travel behaviors of individuals, with the 
launch of smartphone devices in 2007, their usage offered the potential 
for its users to personalize their transport options. Users can navigate, 
decide, and change traveling plans by accessing real-time information 
and services. Worldwide web mapping and satellite navigation 
platforms/applications (i.e., Google Maps) offer street maps with real-
time traffic conditions, in addition to trip planning, suggesting suitable 
routes, different mobility modes (i.e., by foot, bike, car, public 
transport, etc.) and the estimated time for traveling. Building on this 
development, international, regional, and country-based organizations 
and companies have been encouraged to offer services to their users 
ranging from public transport operators presenting their ticketing, 
schedules, updates, and tracking services via their applications to ride-
sourcing companies. That facilitated the provision of private, taxi, or 
share-riding vehicles for their application users. Application-based 
transport networks (such as Uber, Lyft, Didi, Careeem, Bolt, Indrive, 
etc.) focused on narrowing the gap between private and public 
transport modes by showing reliable, comfortable, on-demand, 
end-to-end travel routes instead of owning or relying on personal cars 
for traveling, which has proven to change the context of transportation 
and influence users’ behavior (Chaudhry et al., 2023).

With the growing dependence on smartphone applications to 
travel, research studies have been revolving around the relationship 
between smartphone use and travel behavior, examining the different 
variables that affect this co-relationship. Academics have examined 
the factors that generally affect the use of transport-related smartphone 
applications, while more studies explored the perceived impact of 
smartphone usage on travel decisions. Caulfield and Brazil (2013) 
examined the different socio-economic and demographic factors that 
influence the usage of transport-based applications This led to the 
conclusion that the age of the users is the most distinguished variable, 
with younger adults ranging from 15 to 44 years old being most likely 
to own their personal smartphones, technologically adapt faster, and 
use these applications. Furthermore, the dependency on transport use 
applications is highly associated with the type of trip and transport 
mode(s). Unfamiliar or long or uncomfortable trip routes, lack of 
parking services, public transport arrival time, and the scarcity or 
unavailability of public transport modes or the need to exchange 
between more than one mode to reach the arrival destination points 
are some of the factors that encourage the use of smartphone transport 
applications, favoring ride-sourcing services rather than relying on the 
users’ private car or public transport. Furthermore, while the 
education level of the respondents was found to be of weak significance 
in Western higher economic countries, these factors have been found 
to have a higher significant effect on smartphone use in developing 
economies and the MENA region.

Taking a different perspective on the smartphone-commuting 
relationship, Jamal and Habib (2020) guided their study to explore 
how smartphones affect traveling decisions. The usage of smartphone 
applications has influenced the main decisions concerning trip 
planning, departure time, mode choice, and destination, in addition 
to travel outcomes. In reviewing different studies that have assessed 
the users and non-users of transport-use applications and the travel 
decisions related, the age of the respondents, attitudes towards 
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smartphone usage for travel, public transport ticket ownership, and 
driving habits have been highlighted as the main significant factors. 
Moreover, the surrounding built environment has been pinpointed as 
a significant variable in several studies influencing the dependency on 
smartphones to travel, leading to the main travel decisions.

2.2 Smartphone use for transportation in 
the MENA region

Smartphone usage in the MENA region has vastly increased to 
reach a percentage of 76% of the region’s population and has affected 
people’s lifestyles and travel patterns dramatically (Statista, 2023). 
The shift in the economic, social, and cultural characteristics of the 
MENA region countries, in addition to the transformation of the 
different spatial patterns of its cities, triggered studies to analyze the 
gap within urban travel behaviors, perceptions, and attitudes 
between the MENA region and high-income, western countries. For 
instance, the study of Andraos et al. (2020) pinpointed the main 
shortcomings of urban transportation planning in the MENA 
region, to tailor and guide future transport policies in the region. 
Socioeconomics, land use distribution and urban sprawling, peoples’ 
perceptions, attitudes, active mobility, public transportation 
infrastructure, and the development of new technologies and 
concepts, were discussed to analyze the mentioned gap. The study 
also reflected the reaction of these MENA societies towards the 
introduction of new technologies and mobility concepts; ride-
sharing and pooling programs through smartphone applications are 
on the increase in MENA cities, but still face cultural and gender 
issues. Ranging from countries where urban planning and 
infrastructure are mainly based on personal car use, lifestyles built 
around cars, and social status perceived from car ownership in 
addition to cultural and gender constraints. For example, in 
Saudi Arabia, or cities with poor public transport such as Lebanon 
to cities with higher populations and high poverty rates that hinder 
the ownership of cars or even smartphones; attitudes towards travel 
behavior and accepting new technologies to travel are variable. 
Whereas gender does not significantly affect the use of smartphones 
to travel in Western cities, it is of high significance in the MENA 
region. Females, seeking more secure, safe, and comfortable 
alternatives, while more reluctant to use public transport, depend 
highly on source riding applications as a second option after 
personal car use. Furthermore, Chaudhry et  al. (2023) in their 
review highlighted the factors of climatic conditions, ethnic and 
faith values, and income differences that are deeply rooted in the 
socio-spatial contexts of the MENA cities influencing travel behavior 
and mode choice. Findings such as trip security, cost-effectiveness, 
anti-shared mobility, and technology-oriented attitudes influenced 
the use of ride-sourcing applications. Moreover, while exploring the 
correlation between regular use of ride-sourcing and public 
transport use in the MENA region, Mostofi et al. (2020) highlighted 
the socioeconomic factors, travel parameters, and the citizens’ 
perception of public transport. Their study assumed that regular 
usage of one transport mode affects the choice of other modes and 
concluded that individuals from high-income households, females, 
and individuals with a high perception of discomfort and unease in 
public transport are the most frequent users of ride-sourcing.

3 Methodology

3.1 Research questions and hypotheses

The study seeks to answer three research questions. First, are the 
levels of smartphone use for transportation purposes significantly 
different in the two countries, Egypt and Lebanon? Secondly, what are 
the correlates of smartphone use for transportation purposes in the 
four case-study cities? And lastly, what are the differences among the 
correlates of smartphone use for transportation purposes in the four 
case-study cities? The main hypothesis of this study is that using 
smartphones for transportation purposes in cities of Egypt and 
Lebanon is correlated with a wide range of explanatory variables 
including individual, household, mobility, and perceptions of the 
respondents. The levels of smartphone use for transportation purposes 
in MENA cities are different, and its correlates may vary in different 
cities, but, in general, they are similar to a high extent.

It is also hypothesized that the correlates of usage of smartphones 
for transportation purposes are to a high extent similar due to 
socioeconomic and cultural similarities in the selected case-study 
cities. Since similar studies in this geographical context have not been 
undertaken so far, the study is exploratory and can be used for future, 
more in-depth studies on the context. However, based on the local 
socioeconomic situation, it is expected that some differences can 
be found affected by the size of the cities as well as the availability of 
different modes of transportation and the related prices.

3.2 Case-study cities

Cairo and Alexandria in Egypt and Beirut and Jounieh in 
Lebanon, as shown in Figures 1, 2, are the cities of the research chosen 
depending on several factors. Cairo is the capital of Egypt and the 
largest city, the same as Beirut in Lebanon. Alexandria is a linear 
coastal city in Egypt, such as Jounieh in Lebanon. Another main factor 
is the diversity of the residents of the selected cities and the different 
mode choices for trips in the respective cities. In Egypt, Cairo residents 
can use public buses/minibusses, microbuses, metro, or taxis to move 
around, whereas in Alexandria, the available modes are public buses/ 
minibusses, microbuses, trams, or taxis. In addition, the two Egyptian 
cities offer ride-sourcing and informal public transport such as 
Tuk-tuk. In Lebanon, the cities of Beirut and Jounieh, the transport 
choices are limited to microbuses, taxis, and ride-sourcing.

The other important reason for selecting the case cities is their 
population [10.27 million in Cairo and 5.56 million in Alexandria 
(CAPMAS, 2023) 5.57 million in Beirut, and 150 thousand in Jounieh 
(UN-Habitat Lebanon, 2021)]. This makes them a solid basis for a 
general sample to maximize the accuracy of your research. City size 
(3084.67 sq. km and 2818.77 sq. km) (CAPMAS, 2023) (111.22 sq. km 
and 8.5 sq. km) (UN-Habitat Lebanon, 2021). Furthermore, these 
cities have the most complex transport networks, with official modes 
of transport (public cars, trams, railways, etc.), especially Cairo. Other 
reasons include geography, society, land use, and the influx of 
immigrants, with cities being the main destinations. By examining the 
different qualities of these cities, this study was conducted in these 
cities to gain a deeper understanding of the context in which 
smartphones are used for transportation purposes.
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3.3 Data and variables

The data categories of this research were collected from a mobility 
quantitative survey designed and conducted within four prominent 
cities in Lebanon and Egypt. The survey was conducted first in Jounieh 
in Autumn 2021. The same data set was then collected simultaneously 
in Beirut and Cairo for another 3 months, starting from November 
2022 till January 2023. The data for the city of Alexandria were 
collected during an interval of 6 months, from November 2022 to May 
2023. In an attempt to capture different social/cultural and economic 
backgrounds, the neighborhoods selected in the mega and large dense 
cities of Cairo and Alexandria for this study encompass three main 
criteria. First, one is near the city center, which is compact or located 
near the historical core. Secondly, a semi-grid iron street network, and 
lastly, near the city boundaries with lower densities and incorporates 
grid-iron planning, prepared for car use.

These selection criteria led to a great diversity in the sample, as 
the study targeted. Additionally, the questionnaire was conducted in 
different neighborhoods in the four studied cities to ensure a broader 
diversity of respondents. For example, in Cairo, the study chose three 
neighborhoods, one of which is Hadayek Al-Qubba, a high-density 
neighborhood with a medium standard of living and close to the 
historical heart of the capital. Another one is the 6th of October, 
characterized by having the highest standard of living and relatively 
lower population density. The last is in New Cairo, which is the 

highest in terms of standard of living and the least populated. The 
three areas are characterized by a diverse road network, allowing us 
to investigate the difference in smartphone usage according to the 
different contexts.

The survey results were obtained from a total of 3,285 face-to-face 
interviews, 938 questionnaire interviews were conducted in Jounieh, 
537 in Beirut, 1,193 in Cairo, and 617 in Alexandria. The margin of 
error of sample size collected for Jounieh and Beirut were 4 and 5% 
respectively, while Cairo and Alexandria’s margins of error were 2.84 
and 3.95% respectively, according to the overall adult population in 
2022. The estimated population of Jounieh and Beirut in 2022 was 
94,000 and 1,870,000 respectively, and the adult population of Jounieh 
was around 72,000 and Beirut 1,444,500 (Zhujiworld, 2023). 
Furthermore, the population of Cairo and Alexandria Governorates 
were 10,100,166, and 5,469,480, respectively (CAPMAS, 2023). The 
adult population was 4,720,227 for Cairo, and 2,452,602 for Alexandria 
according to the 2017 census (CAPMAS, 2023).

The collected data were based on a questionnaire which comprised 
39 questions. These questions were divided into 6 sections that 
covered the following aspects: sociodemographic and household 
profiles, mobility habits, commuting habits and preferences, 
perceptions of public transportation and ridesharing, and housing. In 
addition to the gender, age, employment status, education level, and 
car ownership number from the sociodemographic section, some of 
the questions that were employed in this manuscript were how many 

FIGURE 1

Case-study cities: Cairo, Alexandria, Beirut, Jounieh. Source: Google map editing by the authors.
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commute and non-commute trips you made during the past 7 days. 
Questions related to commuters’ satisfaction and perception, for 
instance: If you commute, how satisfied are you with your commuting; 
and questions on perception towards the ease and performance of 
using ride-sourcing applications, and perceived security while 
commuting in public transport. Questions on satisfaction and 
perception were answered using a numerical scale from 0 to 100, in 
which 0 is the worst and 100 is the best.

The overall variables generated from this questionnaire are 39 
variables, of which 9 questions focused on commuting determinants, 
and 3 questions on the perception of ride-sourcing applications. The 
data exploration phase initiated with smartphones for transport 
purposes as the dependent variable along with the other 11 
independent variables. Some of the variables (household size, 
household car ownership, perceived risk of using ride-sourcing, 
evaluation of the quality of buses and minibuses, and public transport 
use) were eliminated during an iteration process in which the other 
six variables were considered for this study, which will be  further 
elaborated in the analysis section. The variables were quantified 
according to the methods elaborated in Table 1. Tables 2, 3 summarize 
the descriptive statistics of continuous variables in the overall sample 
and in the city-wide sub-samples, respectively. Table  4 shows the 
frequencies of the categorical and binary data. Finally, Table  5 
illustrates the frequencies of responses about the variable in 
the investigation.

3.4 Analysis methods

The research depends on two analysis methods to answer its 
research questions. The chi-square test of independence was applied 
to the tabular data to examine if the levels of smartphone use for 
transportation purposes vary considerably across cities in Egypt and 
Lebanon. For interpreting the findings, p-values less than 0.05 were 
considered significant, and values between 0.05 and 0.10 were taken 
as marginally significant. Secondly, Binary logistic regression 
modelling was applied to study the correlations and differences 
between smartphone use for transportation purposes on two levels, 
the regional and city levels. Binary logistic regression models the 
relationship between a set of categorical and continuous 
independent variables (i.e., age, trip generation for non-commute 
purposes during the past 7 days, trip generation for commute 
purposes during the past 7 days, perceived ease of using ride-
sourcing apps (Uber & Bolt), perceived performance when using 
ride-sourcing, perceived security when using public transportation, 
education status, gender) and a binary dependent variable (i.e., 
smartphone usage). After six iterations, the best model fit has 
resulted. The five explanatory variables that are not statistically 
significant were household car ownership, perceived risk of using 
ride-sourcing, household size, evaluation of the quality of buses and 
minibuses, and public transportation use. The procedure of these 
iterations was to select the insignificant independent variables in the 

FIGURE 2

Case-study cities: 1: Cairo, Egypt; 2: Beirut, Lebanon; 3: Alexandria, Egypt; 4: Jounieh, Lebanon. Source: Google map editing by the authors.
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models based on their p-values starting from the highest values. 
After each elimination, the quality of the p-values of the remaining 
independent variables improved. The elimination was continued all 
through the lower p-values continuing to nearly 0.1. The iterations 
were conducted in a way that the value of Nagelkerke R2 does not 
drop greatly. As a result, the highest number of significant and the 
highest Negelkerke R2 were resulted. For testing the validity of the 
models, the Omnibus test was applied, whereas p-values of less than 
0.05 indicated a valid model fit.

For answering the third research question related to the 
differences in the determinants of smartphone use in different 

case-study cities, the same structure resulted from the overall 
sample (explained above) was applied.

4 Findings

4.1 Difference between smartphone use for 
transport in the MENA region

Table  6 summarizes the frequencies of the responses to 
smartphone usage for transport purposes as the dependent variable. 

TABLE 1 The variables used in the study.

Variable Type of variable Quantification method

Smartphone use for transport purposes (dependent 

variable to be investigated)

Continuous The reported number of smartphone usage by the respondent during the seven days 

prior to the survey collection date.

Age Continuous The reported age of the respondent.

Household car ownership Continuous The reported number of cars owned by the household members.

Household size Continuous The number of household members reported by the respondent.

Trip generation for commute purposes during the 

past 7 days

Continuous The reported number of trips for commute purposes done by the respondent during 

weekdays.

Trip generation for non-commute purposes during 

the past 7 days

Continuous The reported number of trips of non-commute purposes done by the respondent during 

weekdays.

Public transport use The reported number is based on a numerical scale of usage from 0 to 100. Which 0 is 

no usage, and 100 is the highest level of transportation usage

Satisfaction of commuting Continuous The reported number is based on a numerical scale of satisfaction from 0 to 100. In 

which 0 is the lowest level of satisfaction, and 100 is the highest level.

Evaluation of the quality of buses and minibusses Continuous The reported evaluation using a scale from 0 to 100. Where 0 is the worst quality, and 

100 is the best quality.

Perceived security when using public transportation Continuous The reported perception using a scale from 0 to 100.

Perceived ease of using ride-sourcing apps (Uber & 

Bolt)

Continuous The reported perception using a scale from 0 to 100.

Perceived risk of using ride-sourcing Continuous The reported perception using a scale from 0 to 100.

Perceived performance when using ride-sourcing. Continuous The reported perception using a scale from 0 to 100.

Gender (two categories) Categorical Male (0), Female (1)

Education status Categorical BREVET/secondary school, bachelor, technical, undergraduate, graduate, PhD or 

higher

Working status Categorical Employed, self-employed, student, unemployed, working from home (remotely)

TABLE 2 The descriptive statistics of the continuous variables used in the study.

Variable N Min. Max. Mean Std. deviation

Age 3,207 12 86 30.63 12.29

Household car ownership 3,206 0 10 1.66 1.26

Household size 3,272 0 14 4.15 1.57

Trip generation for non-commute purposes during the past 7 days 3,194 0 15 2.71 2.03

Public transport use 3,281 0 100 34.77 34.37

Trip generation for commute purposes during the past 7 days 3,000 0 70 5.86 4.48

Perceived security when using public transportation 2,845 0 100 47.50 32.38

Perceived ease of using ride-sourcing apps (Uber & Bolt) 3,244 0 100 60.53 34.05

Perceived risk of using ride-sourcing 3,245 0 100 48.12 31.96

Perceived performance when using ride-sourcing 3,250 0 100 56.38 32.31
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The question regarding smartphone usage frequency was answered by 
3,253 respondents in the four case-study cities; 40% of them always 
use the smartphone and 21.4% sometimes, whereas 20.9% rarely use 
it and 16.6% never. Among the four studied cities, Cairo marked the 
highest percentage of smartphone dependency with 48.4%, while 
Alexandria was the lowest city with 27.6%. That is confirmed by the 
descriptive findings showing that around 32% of respondents in 
Alexandria have declared that they never use smartphones for 
mobility and 19% rarely. While Alexandria recorded the lowest usage 
among the two studied cities in the Egyptian context, Jounieh is the 

least Lebanese city; around 25% of travelers rarely use smartphones, 
whereas Beirut always and sometimes uses smartphones by 
percentages of 36 and 28, respectively. Thus, the capitals of Egypt and 
Lebanon have a high degree of dependency on smartphone use for 
transport purposes compared to the other two cities.

Moreover, there is a highly significant difference between the 
smartphone use levels for transportation purposes among the four 
case-study cities (p ≤ 0.001), as illustrated in Table 7. Since we have 
four cities and five categories, then the degrees of freedom (df) equals 
(4–1) * (5–1) =12, and as the p-value is less than 0.05, the Chi-square 

TABLE 3 The descriptive statistics of the continuous variables in each of the four cities.

Variable Cairo Alexandria Beirut Jounieh

N Mean N Mean N Mean N Mean

Age 1,193 25.09 614 36.87 537 34.20 863 31.64

Household car 

ownership

1,193 1.67 610 0.95 537 1.86 866 2.02

Household size 1,193 4.22 607 4.41 537 3.83 935 4.07

Trip generation for 

non-commute 

purposes during the 

past 7 days

1,183 2.81 610 2.49 527 2.47 874 2.85

Public transport use 1,193 36.72 613 57.87 537 22.34 938 24.32

Trip generation for 

commute purposes 

during the past 7 days

1,096 5.76 452 7.72 529 7.57 923 4.09

Perceived security 

when using public 

transportation

1,193 48.48 446 66.36 537 40.12 669 39.09

Perceived ease of using 

ride-sourcing apps 

(Uber & Bolt)

1,193 65.06 577 59.62 537 64.95 937 52.79

Perceived risk of using 

ride-sourcing

1,193 46.28 579 49.51 537 56.73 936 44.67

Perceived performance 

when using ride-

sourcing

1,193 58.74 582 57.57 537 63.93 938 48.33

TABLE 4 The frequencies of the categorical variables used in the overall sample.

Variable Category N %

Gender No response 1 <0.01

Female 1,271 38.7

Male 2013 61.3

Total 3,285 100.0

Working status No response 105 3.2

Employed 1,560 47.5

Self-employed 247 7.5

Student 500 15.2

Unemployed 728 22.2

Working 24 0.7

Working in home office (remotely) 121 3.7
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test of independence shows that the two variables are related. In other 
words, when the city changes, the level of smartphone use will change.

4.2 Determinants of smartphone use for 
transport purposes in the region

The results of the Binary logistic regression model show that six 
independent variables of age, trip generation for non-commute 
purposes during the past 7 days, perceived ease of using ride-sourcing 
apps (Uber & Bolt), perceived security when using public 
transportation, as well as education status, and gender or at least one 
of their categories are significantly correlated with smartphone use 

(Table  8). Whereas two variables of trip generation for commute 
purposes during the past 7 days and perceived performance when 
using ride-sourcing are marginally significant. Five categories in the 
education variable are significantly correlated with smartphone use, 
indicating that if people have studied up to brevet, graduation, middle, 
and secondary or technical school levels, then they are more likely not 
to use smartphones for transportation purposes. However, master’s 
and Ph.D. holders, as well as people who earned bachelor’s degrees, 
are more likely to use smartphones compared to undergraduates. The 
model reveals that for every year of age increase, the odds of using 
smartphones in transportation decrease by 4%. Similarly, the usage of 
smartphones has 0.7% less odds as the perception of security increases 
when using public transportation. This finding confirms the inverse 
relationship between smartphone usage and age and security. 
Moreover, the greater increase in the three variables of trip generation 
for commute and non-commute purposes during the past 7 days, the 
apparent simplicity of utilizing ride-sourcing applications, and 
performance as perceived when utilizing ride-sourcing, the more 
likely it is that people will use smartphones for transport. The model 

TABLE 7 Chi-square test of independence for testing the differences in 
smartphone use in the four case-study cities.

Value df p Phi

230,282 12 <0.001 0.265

TABLE 5 The frequencies of smartphone use in the overall sample and the four cities.

Variable Category Cairo Alexandria Beirut Jounieh

N % N % N % N %

Smartphone use for 

transport purposes 

(four categories)

Never 151 12.7 199 32,3 67 12.5 129 13.8

Rarely 214 17.9 118 19.1 125 23.3 231 24.6

Sometimes 222 18.6 127 20.6 151 28.1 204 21.7

Always 577 48.4 170 27.6 194 36.1 374 39.9

No response 29 2.4 3 0.5 0 0 0 0

Total 1,193 100.0 617 100.0 537 100,0 938 100.0

Smartphone use for 

transport purposes 

(binary)

Never or rarely 

(coded 0)

365 30.6 317 51.4 192 35.8 360 38.4

Sometimes or always 

(coded 1)

799 67.0 297 48.1 345 64.2 578 61.6

Total 1,164 97.6 614 99.5 537 100.0 938 100.0

TABLE 6 The frequencies of smartphone use for transport purposes in Cairo, Alexandria, Beirut, and Jounieh.

Category Measure City Total

Alexandria Beirut Cairo Jounieh

Missing data N 3 0 29 0 32

% 0.5% 0.0% 2.4% 0.0% 1.0%

Always N 170 194 577 374 1,315

% 27.6% 36.1% 48.4% 39.9% 40.0%

Never N 199 67 151 129 546

% 32.3% 12.5% 12.7% 13.8% 16.6%

Rarely N 118 125 214 231 688

% 19.1% 23.3% 17.9% 24.6% 20.9%

Sometimes N 127 151 222 204 704

% 20.6% 28.1% 18.6% 21.7% 21.4%

Total N 617 537 1,193 938 3,285

% 100.0% 100.0% 100.0% 100.0% 100.0%
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also displays that men and women have different patterns in using 
smartphones. Women have 77% higher odds of using smartphones 
compared to men. The Omnibus test confirms the validity of the 
model (p ≤ 0.001). The Nagelkerke Pseudo R2 value is 24%, indicating 
that the model explains 24% of the variances of the dependent variable 
(smartphone use for transportation).

4.3 Determinants of smartphone use for 
transport purposes at the city level

In studying the four case-study cities, the Binary logistic models 
show that age and the apparent simplicity of utilizing ride-sourcing 
applications are significantly correlated with smartphone usage. For 
every year of age increase, the smartphones for mobility have 4, 4.5, 
2.6, and 6% less odds of usage in Cairo, Alexandria, Beirut, and 
Jounieh respectively, on the contrary, as the apparent simplicity of 
utilizing ride-sourcing applications increases, the more likely people 
use smartphones (Table 9). Findings for Trip generation for commute 
and non-commute purposes during the past 7 days reveal that 
non-commute purposes are marginally significant among all four 

cities except Alexandria, where the more it increases, the more 
probable people use smartphones whereas commute purposes are only 
significant in Alexandria and Beirut, however, as it increases in 
Alexandria, smartphone usage is more likely to decrease, unlike 
Beirut. The performance as perceived when utilizing ride-sourcing is 
marginally significant only in Cairo, whereas the perception of 
security when using public transportation is only significant in Beirut. 
Remarkably, gender is significant in all three cities except Beirut. In 
Alexandria, women have three times higher odds of using 
smartphones compared to men.

Among the six categories in the education variable, Beirut in 
Jounieh is the only significant variable in smartphone use, and in 
Alexandria, Secondary or technical school is the only significant 
one, whereas, in Cairo Graduates, master’s and Ph.D. holders or 
Higher, and secondary or technical school are significantly 
correlated with smartphones usage. Importantly, in Beirut, all the 
education variables are marginally significant with smartphone 
use. In the four studied cities, people holding master’s and Ph.D. or 
Higher have more than two times higher odds of depending on 
smartphones for transport compared to undergraduates except 
Alexandria, for which the odds are 1.7 times higher. Also, in 

TABLE 8 Binary logistic regression model for smartphone uses for transportation purposes (coding: 0: never or rarely; 1: sometimes or always) 
(Nagelkerke R2 =  24%).

Independent variables B S.E. Wald df p β
Age −0.039 0.005 72.263 1 <0.001 0.962

Trip generation for non-commute 

purposes during the past 7 days

0.063 0.025 6.517 1 0.011 1.065

Trip generation for commute purposes 

during the past 7 days

0.027 0.010 7.025 1 0.008 1.027

Perceived ease of using ride-sourcing apps 

(Uber & Bolt)

0.014 0.002 44.662 1 <0.001 1.014

Perceived performance when using ride-

sourcing

0.002 0.002 1.322 1 0.250 1.002

Perceived security when using public 

transportation

−0.007 0.002 21.299 1 <0.001 0.993

Education status 45.870 7 <0.001

Education status = Missing −1.292 0.949 1.854 1 0.173 0.275

Education status = Bac. 0.079 0.272 0.085 1 0.771 1.082

Education Status = Brevet −0.709 0.341 4.307 1 0.038 0.492

Education status = Graduate −0.294 0.114 6.609 1 0.010 0.745

Education status = Masters, Ph.D. or higher 0.670 0.244 7.528 1 0.006 1.955

Education status = Middle School −0.826 0.244 11.519 1 0.001 0.438

Education status = Secondary or technical 

School

−0.660 0.163 16.318 1 <0.001 0.517

Gender 31.571 2 <0.001

Gender = Missing −20.705 40192.970 0.000 1 1.000 0.000

Gender = Female 0.573 0.102 31.571 1 <0.001 1.774

Constant 0.832 0.206 16.348 1 <0.001 2.298

Omnibus test

Likelihood ratio Chi-Square df p

472.996 14 <0.001

https://doi.org/10.3389/frsc.2024.1340372
https://www.frontiersin.org/journals/sustainable-cities
https://www.frontiersin.org


Saber et al. 10.3389/frsc.2024.1340372

Frontiers in Sustainable Cities 10 frontiersin.org

Beirut, graduates have 43% more odds of using smartphones 
compared with undergraduates, whereas students at secondary or 
technical schools compared to undergraduates have 29% more 
odds of using smartphones. Additionally, the results of the model 
validity test are illustrated in Table  9. The omnibus test result 
indicated the validity of the model (p ≤ 0.001). The Nagelkerke R2 
is 26.50%, indicating that 26.50% of the variation can be predicted 
by the model (Table 9).

5 Discussion

The use of smartphones for daily life errands and activities was 
emphasized greatly during the COVID-19 pandemic. Various people 
were directed to use smartphone applications to reach services and 
acquire basic needs, especially with accessibility being greatly affected 
(Liu et al., 2021). Much research on transportation equality focuses on 
determining the spatial distribution of access to activities and 

TABLE 9 Binary logistic models for smartphone use for transportation purposes in four case-study cities.

Independent 
variable

Cairo Alexandria Beirut Jounieh

B p β B p β B p β B p β
Age −0.036 0.002 0.964 −0.046 0.001 0.955 −0.026 0.012 0.975 −0.060 <0.001 0.941

Trip generation for 

non-commute 

purposes during the 

past 7 days

0.051 0.160 1.053 0.201 0.014 1.223 −0.004 0.956 0.996 0.060 0.189 1.061

Trip generation for 

commute purposes 

during the past 7 days

−0.013 0.483 0.987 −0.077 0.013 0.926 0.149 <0.001 1.160 0.002 0.939 1.002

Perceived ease of 

using ride-sourcing 

apps (Uber & Bolt)

0.009 0.005 1.009 0.016 0.008 1.016 0.015 0.015 1.015 0.015 <0.001 1.015

Perceived 

performance when 

using ride-sourcing

0.001 0.843 1.001 0.014 0.017 1.014 0.017 0.004 1.018 −0.009 0.041 0.991

Perceived security 

when using public 

transportation

−0.003 0.271 0.997 −0.010 0.077 0.990 −0.016 <0.001 0.984 0.005 0.168 1.005

Education status <0.001 0.005 0.169 0.136

Education 

status = Graduate

−0.472 0.005 0.624 −0.079 0.865 0.924 0.359 0.245 1.433 −0.198 0.426 0.821

Education 

status = Masters, 

Ph.D. or Higher

0.733 0.053 2.081 0.525 0.403 1.690 1.129 0.195 3.091 1.144 0.082 3.138

Education 

status = Secondary or 

technical school

−0.742 0.009 0.476 −1.404 0.010 0.246 0.257 0.454 1.294 −0.313 0.444 0.731

Education 

status = Middle 

school

−0.986 0.058 0.373 −0.389 0.320 0.678

Education 

status = Bac.

−0.067 0.838 0.935

Education 

status = Bevert

−0.854 0.030 0.426

Gender = Female 0.607 <0.001 1,834 1.104 0.001 3.015 0.384 0.130 1.468 0.501 0.015 1.651

Constant 1.152 0.001 3.164 0.490 0.538 1.632 −1.156 0.092 0.315 1.688 <0.001 5.406

Omnibus test—Chi-

square

106.876 153.197 198.264 128.041

Omnibus test—p-value <0.001 <0.001 <0.001 <0.001

Nagelkerke R2 13.30% 53.30% 43.10% 26.50%
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opportunities (e.g., Rietveld, 2000; Liu et al., 2018; Chang et al., 2019). 
Academics, legislators, and transportation practitioners were triggered 
by new mobility services, many of which are smartphone-based in the 
forms of studying (and, in many cases, advocating) the adoption of 
these new services, such as dockless bike-sharing, car-sharing, and 
Mobility-as-a-Service (MaaS) (e.g., Alonso-González et al., 2020; Link 
et al., 2020), owing to a belief that such services can effectively shift 
demand away from private cars.

Going through the study and recognizing how highly significant 
smartphone use is for transportation purposes, it is also recognized how 
these data align with societal norms and economies of each city. The 
answers collected in the questionnaire regarding smartphone use 
frequency in the four cities emphasized how Cairo and Beirut have a 
high degree of dependency on smartphone use for transport purposes 
compared to Alexandria and Jounieh. Cairo is a megacity containing a 
dense formal and informal network of transportation modes. That 
makes traveling through Cairo usually a long trip, costly and time-
consuming. Long trips require comfort for passengers, and time is a 
critical matter when deciding on a transportation mode. Cairo probably 
marked the highest due to the city’s size and the complexity of its 
transportation network. The same is the case for Beirut, even though it 
is smaller in area and population than Cairo, it still contains the 
characteristics of a dense capital city where time consumption is 
correlated with the economy. Alexandria and Jounieh are both linear 
coastal cities, which is a condition that helps navigate the existing context 
and always provides a location reference (Kubat and Ekinoglu, 2012). 
Having clear landmarks and orientation makes it easier to recognize 
directions and walkthroughs. These two traits probably explain why 
Alexandria and Jounieh scored the least in smartphone use frequency.

The discussion takes on the following set of indicators for research 
investigation: age, gender, education, perception of safety, and 
perception of ease of use and accessibility. Following the international 
literature addressing the issue of smartphone use specifically for 
mobility and ride-sourcing directly, the research succeeds in relating 
the importance and impact of these defined indicators through 
relevant studies regarding urban mobility and transportation.

Age is a strongly definitive factor regarding the usage of 
smartphones for transportation. Some studies indicated a generational 
difference in smartphone usage frequency, stating that young adults 
are more likely to use smartphone applications (Jamal et al., 2017; 
Julsrud and Denstadli, 2017; Jamal and Habib, 2019). Millennials 
(born between 1980 and 2001) are argued to be more adaptable to 
advanced technology (Kamargianni and Polydoropoulou, 2014). In 
addition, by 2017, studies were published proving with statistics that 
older generations are evolving like a new set of smartphone users. The 
model reveals an opposite correlation between age increase and the 
odds of using smartphones in transportation, where it decreases by 
4% as shown in Figure 3. Many reasons can result in this relation. One 
probability is that with age, people become more aware of the context 
they are navigating and are more secure in going on public 
transportation without the need for smartphone usage neither for 
navigation nor for ride-sourcing. Familiarity also plays a role; people 
accustomed to regular routes, like daily commutes to work or school, 
may feel less insecure due to their repeated exposure. Also, costs can 
have an effect as when people grow older, they become more 
financially independent and carry financial responsibilities. That can 
make older people more aware of their expenses, so spend less money 
on transportation by using formal and informal public transportation.

Gender difference also proved to be of great significance as a 
variable in the model output. Women-oriented urban design, women’s 
safety in urban environments, and designing cities for women are 
three of many research topics discussing how women are vulnerable 
and always insecure in navigating existing contexts worldwide. 
Transportation and mobility are a branch of research where women 
are a target sample for study regarding the perception of safety and 
comfort. Data gathered in our model by women proved 77% higher 
odds of smartphone usage compared to men in the four cities 
collectively. Looking at β values Cairo Scored 1.834, Beirut scored 
1.468, and Jounieh 1.651 scored, but Alexandria scored 3.015 making 
it 3 times more likely for women to use smartphones in transportation 
than the other three cities. Alexandria’s societal norms provide several 
probabilities. As mentioned, Alexandria is a linear coastal city with a 
dense formal and informal public transportation network. Women in 
Alexandria would prefer using smartphones for transportation for 
reasons of safety, comfort, and luxury to name a few. Safety, as 
previously discussed, is a fundamental reason for women to use ride-
sourcing or navigate using Smart apps. Also, trips in Alexandria are 
not too costly since trips are not as long as in Cairo, for example, and 
are less congested or complex in routes and directions. Moreover, the 
strikingly higher usage by women may also reflect less access to 
private vehicles, which may be preferentially available to the men in 
their household. Therefore, women likely prefer comfort in 
commuting over price when selecting a transportation mode.

A study on how smartphone use affects travel decisions stated that 
the increase in employment rate, as well as the dense land use mix in 
neighborhoods, tends to increase smartphone use for determining trip 
destinations (Jamal and Habib, 2020). Presumably, more discretionary 
facilities are available in a neighborhood where professionals and 
workforce are the majority, and the land use is mixed, therefore more 
frequent use of smartphones for destination choice.

In comparing education variable categories, it is noted how 
different the use of smartphones is between categories below university 
degrees and above university graduation. School education usually 

FIGURE 3

Illustration of the age and smartphone use in the four cities.
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relies on school buses for the students’ mobility. Also, school students 
do not commute a lot through 7 days of the week. Citizens who have 
bachelor’s degrees and higher education degrees commute more daily 
for various reasons like reaching work destinations, leisure activities, 
personal errands, etc.

Feeling secure riding a vehicle with strangers or walking down a 
road you are not familiar with is a fundamental characteristic for a 
person. Public transportation modes—formal and informal—are 
required to provide a strong feeling of security to encourage users 
(Joewono and Kubota, 2006). In our case study, it is found that the 
perception of security is also in an inverse relationship with the usage 
of smartphones. Cities in Europe like Berlin and Rome have travel 
apps where you can track and book trips made of multiple formal 
transportation modes. When a user tracks a trip on Google Maps, for 
instance, in many of the European cities, the application provides 
alternatives for transportation trips with all the information needed 
as well as the option to book tickets on the spot. Cairo, Alexandria, 
Beirut, and Jounieh all have a dense network of public transportation 
that serves public mobility around each city. Still, what drives people 
to use smartphones for transportation is the availability of data and 
applications that ease user’s transportation selection and booking. A 
trip was planned using Google Maps in each city to see if the app 
would provide information on transportation modes. In Egypt, the 
Cairo trip provided information about the metro and buses. 
Alexandria, Beirut, and Jounieh trips did not generate public 
transportation data. That likely explains the inverse relationship 
between using public transportation and smartphone use. Users who 
feel secure with formal public transport are less likely to rely on 
smartphones for navigation or ride-sourcing.

Another dimension regarding the feeling of security is personal 
and physical safety. It was reported that even though technologies 
facilitating ride sourcing are increasing in popularity (Shaheen et al., 
2017), there were documented cases in which some users may have 
experienced racial discrimination and sexual harassment (Ge et al., 
2016). Although the study had limiting answers to confirm or deny 
these factors being a steering force for users’ feeling of security using 
transportation, it is definite that using a smartphone for mobility and 
decision-making does elevate feelings of security since the user has the 
power to select the mode and time of transportation which they feel 
most comfortable with. Our model showed that women were 77% 
more likely to use smartphones for transportation compared to men 
across the four cities. This score favors the probability that women feel 
safer using smartphones for transportation.

According to some, ride-sourcing services presented the chance 
to switch from ownership-based to access-based consumption 
(Paundra et al., 2020). Ride-sourcing services encourage people to 
reconsider owning a car by offering a reasonably priced, practical, and 
comfortable substitute for current transportation options (Bilgin et al., 
2023). While ride-sourcing primarily fills mobility gaps rather than 
serving as a regular transportation mode (Feigon and Murphy, 2018), 
it pointed out the advantages of lower waiting time (Rayle et al., 2016), 
less exposure to stress and time loss while driving, and lower 
congestion and cost which is even higher when the ride is shared 
(Etminani-Ghasrodashti and Hamidi, 2019), and operative first- and 
last-mile connection to public transit (Habib, 2019; Ghaffar et al., 
2020). All these studies’ findings actualize our research answers to 
perceived ease of use and performance. These variables that answered 
to increase the likelihood of using smartphones in transportation are 

shown in Figure 4. This variable holds weight in dense cities with 
lengthy rush hours. Looking at β values, Cairo Scored 1.009, Beirut 
scored 1.016, Jounieh 1.015, and Alexandria scored 1.015 perceived 
ease of use. It is probably due to the need for multimodal trips to reach 
a destination in the four cities. Some people would find it easier to take 
one transportation mode for a trip. Also, age and health status affect 
the selection of transportation, where multimodal options can 
be hindering to older people, women, and anyone with a physical 
health issue.

Questions that involved costs and income were later removed 
from the study due to currency differences between Egypt, Lebanon, 
and the Euro. The values gathered from Egypt were in EGP since it is 
the only currency used in the country. Values gathered from Lebanon 
were not confirmed to be all in USD or if some answers were using 
Lebanese currency. These doubts were brought up from the data 
gathered and how numbers showed a big variance between Beirut and 
Jounieh. This made all data about cost and income removed from 
the model.

6 Conclusion

With the increase in the usage of smartphone apps for transport 
purposes, this study contributes by analyzing the relationship between 
smartphone usage for transportation and the significant variables 
determining this correlation. Furthermore, the variation of the effect 
of the different variables ranging from age, gender, and education 
status to trip generation for non-commute purposes, trip generation 
for commute purposes, perceived ease of using ride-sourcing apps, 
perceived performance when using ride-sourcing, perceived security 
when using public transportation, highlighted the socio-economic 
differences between Lebanon and Egypt. The question regarding 
smartphone usage frequency was answered by 3,285 respondents in 
the four case-study cities; 40% of them always use the smartphone and 
21.4% sometimes, whereas 20.9% rarely use it and 16.6% never. The 
capitals of Egypt and Lebanon have a high degree of dependency on 
smartphone use for transport purposes, compared to Alexandria and 
Jounieh. As indicated, if people have studied up to brevet, graduation, 
middle, and secondary or technical school levels, they are more likely 

FIGURE 4

Using smartphones for transportation versus perceptions of the 
respondents about using ride-sourcing.
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not to use smartphones for transportation purposes. However, 
master’s and Ph.D. holders users who earned bachelor’s degrees are 
more likely to use smartphones compared to undergraduates. As 
indicated for every year of age increase, the odds of using smartphones 
in transportation decrease by 4%. Similarly, the usage of smartphones 
has 0.7% less odds as the perception of security increases when using 
public transportation. The model also displays that Women have 77% 
higher odds of using smartphones compared to men. Gender is 
significant in all three cities (Cairo, Alexandria, and Jounieh) 
except Beirut.

These statistical analyses of smartphone use for transportation 
purposes in the four case-study cities of this study have highlighted 
a set of matching highly significant variables. Presenting these 
correlations can help policymakers better plan and define priorities 
in sustainable transportation and mobility plans. Gender stands out 
as a variable that proposes further research on how women interact 
with transportation and mobility in MENA cities. Another 
interesting relation for further investigation would be the level of 
education and the use of smartphones for transportation. Many 
variables can be defined in this relation, like employment, economic 
status, social impression, types of transportation modes available, 
and multimodal trips that are easily planned. Security in public 
transportation and how it correlates with the ride-sourcing quality 
and simplicity of using smartphones for transportation and mobility 
is also a recommended research area. Furthermore, throughout the 
literature review related to the usage of smartphones generally in 
cities, most studies have focused on the negative effects of 
continuously using smartphones while traveling, risking the safety 
of individuals (pedestrians, cyclists, drivers, etc.). This study aimed 
positively to view the smartphone as a source-riding tool only 
influencing choice and decision-making; however, this may trigger 
more potential to give further research to assess the different risks 
and potentials associated with smartphone usage for transport uses. 
Moreover, while this investigation has been limited to Lebanon and 
Egypt only, it can be considered as an initial step to analyze and 
compare different variables that affect smartphone usage for 
transport purposes throughout more cities representing the 
diversity of the MENA region, analyzing the region’s diverse socio-
economic contexts that directly affect traveling behavior. Further 
research can also analyze the gap between Western and MENA 
region countries concerning the determinants of traveling behavior 
while enhancing the understanding of smartphone usage for 
transport purposes context to guide decision-makers, policymakers, 
and transport planners.

Conducting the study was mainly built on two methods: data 
collection using questionnaires targeting users from Cairo, Alexandria, 
Beirut, and Jounieh and data analysis of questionnaire answers. Data 
collection was conducted by students and staff members of private 
universities, one in each city. Having 90% of study conductors 
be students of middle to high-income households may have isolated a 
sample of society. Since students may not properly bear in mind the 
importance of variety and social inclusion when conducting the data 
collection. This assumption was brought up from the analysis of 
variables of household size, number of cars owned, and household 
income. Another difficulty that faced data collection was the political 
conditions in each country. Some students faced harassment from 
passengers due to feelings of insecurity among the public on the streets. 
Also, some study conductors were asked by authorities for clarifications 
from their universities that they were conducting an academic study. 

However, we  recommend that policymakers, innovators, and the 
business sector involved with transportation use the findings of the 
paper and conduct further affirmation on the significance of the above-
mentioned variables. Public transportation modes—formal and 
informal—are important pillars adding to the quality of life in cities on 
many levels; environmental, economic, and social.
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