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ABSTRACT

The significance of unimpeded mobility in everyday activities, including commuting, shopping, and social interactions,
cannot be overstated. However, many people, particularly women, face challenges that restrict their ability to move
freely because of various circumstances, such as gender-related concerns and socio-economic inequalities. The absence
of a well-defined framework and comprehensive indicators for addressing gender-related mobility concernsis a notable
challenge in the Kingdom of Saudi Arabia (KSA) and other similar regions. This article comprehensively analyses several
mobility indicators and dimensions from diverse literature, specifically emphasizing their applicability in promoting
gender equality in urban mobility within the Kingdom of Saudi Arabia (KSA). A comprehensive framework is established
through rigorous analysis and comparison, taking inspiration from the "Four A's" concept introduced by the World
Bank in 2020. The approach offers valuable help in navigating the complex interplay between gender dynamics and
urban mobility. The comparison underscores the significance of including privacy, security, availability, and diversity
of public transportation indicators in the toolkit. This inclusion is necessary to address the unique requirements, safety
considerations, and cultural contexts of women when designing public transportation systems. The primary objective
of these initiatives is to advance gender equality in the context of urban transportation in Saudi Arabia.

Index-words: SDGs, Goal 5, Goal 11, Gender Equity, Urban Design, Mobility Pattern, Travel

Behavior, Saudi Arabia.

I INTRODUCTION

About 53% of the global population livesin cities,
a steadily increasing trend. Projections suggest
this proportion could reach 67% by 2050. Urban
travel accounts for 64% of all journeys and is
expected to triple by 2050 [1]. Women comprise
50% of the world’s population, occupy many
jobs, and head one-third of families [2].

Population growth and rising travel demand
cause mobility difficulties, including changing
travel patterns and higher expectations for
efficient, convenient, and dependable services.
Schafer and Victor (2000) state that Goal #11 of
the U.N. Sustainable Development Goals (SDGs)
emphasizes safe, inclusive, and sustainable
urban settings. Gender equality is a significant
issue, especially in the context of the SDGs. Goal
#5, “Gender Equality” [3], emphasizes women’s
empowerment in the SDGs. It is crucial to note
that women have historically faced prejudice
andinequityinurbanplanninganddevelopment

[4], [5] and [6]. Thus, urban development must be
“gender-neutral” [7], allowing equal access and
services to both genders.

After introducing the SDGs in 2015, Saudi
Arabia unveiled its “Saudi Arabia 2030
Vision[8], a comprehensive strategy to promote
women empowerment and inclusive urban
settings. Saudi Arabia was the only country
to bar women from driving until September
2017. However, a royal proclamation allowed
women to drive in June 2018. Of almost 15
million people, 45% are women [9]. Thus, this
demographic transition impacts women'’s daily
lives, societal contributions, and the nation’s
well-being, economics, and Sustainability. This
development also supports Vision 2030 goals.
However, Saudi women’'s gender-responsive
daily transportation encounters are poorly
understood. Women have unequal mobility
chances in the country. However, empirical
study on their everyday mobility experiences is
scarce [10].
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This research seeks to examine and emphasise
the significance of gender-responsive public
transportation in Saudi Arabian cities,
specifically Riyadh, Jeddah, and Dammam,
where public transportation services (SAPTCO
public buses & Taxi) are available. The focus is
on addressing the specific needs of women. This
suggests that it is important to emphasise the
distinct cultural and social circumstances and
requirements of women to adopt the notion
of gender mobility and decrease disparities in
mobility. This study analyses the influence of
social and cultural norms in specific areas on
the requirements for gender-based mobility.
This study also analyses the current mobility
indicators and dimensions in the Kingdom of
Saudi Arabia (KSA). It proposes a comprehensive
general toolkit for effectively resolving gender-
related mobility challenges in the Kingdom of
Saudi Arabia (KSA), drawing inspiration from
the “Four A’s” concept introduced by the World
Bank. The Four A’s concept evaluates public
Transport’s influence on individuals’ well-being
and social inclusivity.

II. Methodology

The present study employs an inductive
analytical approach that is divided into four
distinct phases. Firstly, it conducts a thorough
examination of the existing body of literature
on gender and urban mobility worldwide,
with a particular emphasis on Saudi Arabia.
This thematic analysis aims to identify the
causes of gender mobility disparities on a global
scale, with a specific focus on Saudi Arabia.
Additionally, it seeks to extract the framework
known as “The Four A’s Framework,” which
was published by the World Bank in 2020,
as an approach to addressing gender mobility
issues. Furthermore, this paper investigates a
variety of urban mobility indicators formulated
by different international organisations and
countries, with a particular emphasis on Saudi
Arabia. These indicators are subsequently
compared using a thematic analysis to
determine the most frequently used indicators,
utilising the Four A’s Framework of the World
Bank. This framework categorises the indicators
into four areas, hence facilitating the study.
Subsequently, the commonly used indicators
will be employed to analyse the reasons causing
gender-based mobility to ascertain the most
appropriate indicator for each distinct urban
mobility reason related to gender. Finally,
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utilising the Four A’s framework of the World
Bank, a gender mobility Toolkit is created for
women in Saudi Arabia, taking into account
the findings from the analyses mentioned
above. This general toolkit includes specific
modifications such as reframing, rephrasing,
adding, and reducing certain indicators. The
developed toolkit facilitates an understanding
of the factors of gender differences in urban
mobility and provides an in-depth examination
of each area, with a focus on the main indicators
and sub-indicators.

The analysis underscores the significance
of integrating indicators about privacy,
security, availability, and diversity of public
transportationintothetoolkittoaddresswomen’s
distinct requirements, safety considerations,
and cultural contexts in developing public
transportation systems. Additionally, this study
aims to shed light on disparities in mobility
patterns based on gender while also offering key
concepts to effectively tackle difficulties related
to gender-based mobility, privacy, and security.
The primary objective of these initiatives is to
advance gender equality in the context of urban
transportation in Saudi Arabia.

This study is divided into four sections. The
first section highlights the importance of
urban mobility and its relationship with
gender in Saudi Arabia. The second section
provides an overview of different indicators
of urban mobility. In the third section, the
study examines the disparities in mobility
experienced by individuals of different genders.
The last section delves into the proposed gender
mobility general toolkit, specifically designed
to address the unique needs and challenges of
gender mobility in Saudi Arabia.

III. Literature Review

A. Urban Mobility and Gender in KSA

Urban transportation systems should prioritise
road user needs and promote sustainable and
environmentally friendly travel [11]. Society
needs sustainable urban transportation
networkstoimproveaccessibility for everybody,
including women [12]. People can easily access
economic and social advantages via sustainable
mobility, especially public transportation [13].

The 2030 U.N. Sustainable Development Goals

http://apc.aast.edu



Journal of Renewable Energy and Sustainable Development (RESD)

(SDGs) aim to make transportation networks
for the poor safe, accessible, profitable,
and sustainable [14]. Scholarly discourse
ignores women’s public safety and gender’s
transportation choices and behaviours [15],
[16]. Despite walking and taking public transit,
women’s mobility difficulties are disregarded
[17], [18]. Many planning processes ignore
women’s neighbourhood development
concerns and ideas. Instead, they prioritise
street flow and asphalt paving solutions. Due to
household responsibilities, women spend more
time and are closer to their homes. Hence, this
method fails to address road safety. Women
perceive streets differently than males and
devote more time to neighbourhood streets[19].
Additionally, many male decision-makers have
little impact[20].

Gender and transportation research explores
how planning practices perpetuate gender
inequities [21], [22] and how gender determines
mobility patterns [15], [23]. Gender affects
travel patterns, modes, and restrictions. Travel
patterns usually involve several short trips for
residential, social, and occupational reasons
[24], [25], [26]. However, several Middle Eastern
countries, such as Saudi Arabia, have neglected
urban mobility, relying heavily on private
cars for daily transportation[27]. Public transit
is scarce in most Saudi cities, limiting urban
mobility[10]. Also, a major barrier to the use
of public transit in KSA is the social status of
its users, specifically foreign workers from
countries such as India and other comparable
nations. Many Saudi nationals view riding
the SAPTCO bus as “disgraceful” because it is
seen as a service for low-income individuals
who are marginalised and inferior in society,
as noted by [28]. Therefore, society considers
it improper for women to use these types of
public transportation simultaneously with
men[10]. Female passengers increased their
use of ride-hailing services like Careem and
Uber in 2014[29]. The expected 2022 launch of
a Riyadh metro system and the 2018 regulation
modification allowing women to drive are
projected to enhance public transportation
use[29]. Before women’s driving privileges,
Saudi women'’s travel options were informal
car-sharing with family, official car-sharing,
private vehicle chauffeurs, contractual drivers,
or taxis[30], [31]. In traditional Saudi households,
women mainly used informal vehicle-sharing
agreements as passengers, with male family
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members driving[30]. In many Saudi homes,
private drivers are common([9], [31]. After
updated driving regulations were implemented
in 2018, women'’s access to and use of privately
owned vehicles increased[9].

Due to legal and cultural factors, Saudi Arabia
restricts women’s travel and employment
outside the home [32]. Women are primarily
limited to domestic and caregiving activities,
resulting in shorter but more frequent journeys
[33]. This culture emphasises that improving
women’s urban mobility requires improving
transportation infrastructure and services
and addressing social, economic, political,
and physical hurdles. These hurdles include
class, gender, poverty, physical disability, and
affordability [34].

The hot weather in Saudi Arabia strongly
discourages users from relying on public
transportation. Effective temperature
regulation, particularly in extreme weather
conditions such as those seen in Saudi Arabia, is
of utmost importance for the female population.
Regrettably, the SAPTCO bus stations lack any
provisions for temperature regulation[27].
The bus stops lacked waiting rooms or shades.
Waiting for the bus in hot weather, even for
just five minutes, can be challenging, especially
for children, women, and seniors. The bus stops
should be structured in a manner that offers
comfortable seating arrangements together
with adequate shade to shield riders from hot
weather conditions[27].

Mobility must be socially considered instead of
focusing solely on transportation infrastructure
to encourage freedom and independence [35].
The social components of mobility are crucial,
especially for women with unique travel
needs [36], [37]. Gender-responsive public
transportation, including consideration of
women’s needs and preferences, can promote
mobility and encourage active daily life [18], [38],
[39]. Thus, vertical equity must be considered
when considering women’s travel needs in local
physical environments and social and cultural
norms [40], [41].

B. Reasons for Gender Mobility Differences
Worldwide and in Saudi Arabia

Extensive studies have consistently
demonstrated that women exhibit distinct
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travel patterns compared to men[20]. Several
characteristics have been identified as
potential influences on gender disparities in
travel behaviour. These factors include age,
household size, education level, possession of
a driving license, ownership of a car, income
level, workplace location, and accessibility
to transportation options [42], [43], [44], [45].
Additional elements, such as culture and
institutions, significantly shapetravel behaviour
and views. Examining mobility patterns in
connection to culture and home structure
provides valuable insights into transportation
patternsand is a viable approach for researching
gender disparities [46]. This finding was
supported by a study presented by Wei-Shiuen
Ng and Ashley Acker at the International
Transport ForumheldinParis,France. According
to the authors, there is a possibility of variations
in travel behaviour between developed and
developing cities[47]. As an example, in the
modal choices Internationally, men use cars
more frequently than women [48],[49], [50], [51],
[52], [53], [54]. In Saudi Arabia, a study indicated
that 70.4% of women use private automobiles,
22.5% use taxis, 3.0% walk, and 2.2% use public
buses. Women tend to travel less often and are
more inclined to do it during non-peak hours
globally due to social and cultural norms[53],
[57], [60], [61], [62], [63]. In Saudi Arabia, women
frequently remain at home from 10 am. to 5
p.m., which may result in missing out on food
shopping and picking up their children. They
typically rely on male family members to
drive[31], [64]. Regarding security, Harassment
is the main barrier that prevents women from
using public transport, leading to changes in
their travel habits and conduct as indicated by
[69], [73], [74], [75), [76], [77], [78], [79]. In Saudi
Arabia, privacy is a significant norm rooted in
history, religion, and culture, which greatly
affects movement and travel[31], [32], [80], [81],
[82]. Female passengers do not have adequate
privacy at SAPTCO bus stations, as there are no
separate waiting rooms or seating for them [27].
Regarding infrastructure issues, Considering
the user-friendliness of waiting areas is crucial
for maintaining women’s safety[73]. In Saudi
Arabia, waiting rooms are crucial for using
public transit due to the hot temperature, which
can make it difficult for children, women, and
elderly individuals to deal with the heat [27].
To explore more, a comparative analysis is
undertaken in Table (3) to examine the factors
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contributing to gender mobility disparities
globally and within Saudi Arabia. The findings
underscore the significant impact of contextual
factors, cultural dynamics, and societal norms
on individuals’ choices and behaviours related
to gender mobility.

An in-depth comprehension of the complexities
behind gender disparities in mobility on a
worldwide scale, as well as within specific
contexts like Saudi Arabia, reveals the complex
relationship between cultural, social, economic,
andinfrastructuralelementsthatinfluencetravel
patterns. Differences in age, education, cultural
norms, and accessibility are among the factors
that contribute to the observed inequalities
in how men and women navigate their
environments. Effortstoimprove transportation
in cities, influenced by frameworks such as
the Sustainable Development Goals, provide
chances to prioritise accessibility, safety,
efficiency, and sustainability in transportation
infrastructure. This, in turn, promotes gender
equality and empowers women. Nevertheless,
the inadequate amount of study and indicators
in Arab nations, specifically in Saudi Arabia,
creates a substantial void in comprehending
and tackling gender mobility concerns in
these settings. Incorporating gender-sensitive
indicators into urban mobility assessments
can help bridge the gap and promote more
inclusive and equitable transportation systems.
This approach addresses the specific problems
experienced by women and fosters greater
gender equality in transportation.

C. Urban Mobility Indicators

Various organisations and nations have
devised a framework comprising dimensions
and indicators aligned with the Sustainable
Development Goals (SDGs) to allocate resources
towards enhancing walking and public
transportation infrastructure that is accessible,
safe, efficient, affordable, and sustainable. One
such goal is SDG 11, which focuses on attaining
sustainable Transport for all. Measurements
and indicators are utilised to assess, analyse,
and depict urban mobility in diverse places.
Indicators offer acomprehensive understanding
of the condition of sustainable mobility
inside a city, facilitating the design of optimal
solutions and monitoring advancements [88].
In addition, the proposed measures would
enable municipalities to engage in comparative
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analysis with other cities of comparable scale,
facilitating knowledge exchange and mutual
learning [89]. Unfortunately, the majority of the
indicatorsincluded in this study are published in
Western societies. This is mainly because there
is insufficient research on gender mobility in
Arab countries, especially within Saudi Arabian
society. The purpose of this study is toemphasise
the significance of addressing gender mobility
in Arab countries, specifically Saudi Arabia,
toachieve more gender equality and strengthen
women’s empowerment. This section delineates
frequently employed indicators seen in diverse
reports and articles (see Table I).

1. Mainstream gender in road transport,
W.B,, 2010[86]
This report offers valuable support to

professionals in transport and gender and
is funded by the Gender Action Plan (GAP)
Trust Fund of the World Bank. Integrating
gender perspectives into road transport
projects is of great importance, as it serves as
a strategy to promote economic development
and environmental sustainability and address
gender disparities. The study emphasises the
convergence of gender and transportation
policies and programmes, presenting practical
approaches to address gender-related issues
in road transport projects. The primary focus
of the GAP programme is to enhance women’s
economic empowerment in World Bank Group
client countries. This purpose aligns with the
broader goal of fostering gender equality and
empowering women, as stated in Millennium
Development Goal 3 (MDG3), which ended
in 2015 after the release of the SDGs. The
document includes a fundamental table that
outlines sample data and critical indicators for
establishing benchmarks and evaluating the
progress of initiatives focused on incorporating
gender perspectivesintoroad transport projects.
The focus of this study is mainly directed
at 20 indicators relevant to the pedestrian
environment and public transit infrastructure.

1. Gender toolkit, ADB 2013[90]

The toolkit was established by the Gender
and Development branch of the Asian
Development Bank (ADB) to offer support to
ADB officials, consultants, and government
partners engaged in activities related to the
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transport sector. The main goal of this effort is
to support the integration of gender-responsive
project planning practices in the transport
industry. The toolkit guides professionals in
the transportation and gender field regarding
integrating gender equality considerations
into project design, implementation, and policy
engagement. The toolkit comprises many
subsectors that align with the investments
made by the Asian Development Bank
(ADB) in the transport sector. The subsectors
encompassed within this category consist of
rural roads, national highways, railways, urban
transportation systems, bridges, waterborne
transportation, and ports. While the suitability
of various elements in the toolkit may differ,
users can choose the relevant subcategories
corresponding to their project’s specific context.
This study primarily concerns the identification
of 14 indicators related to urban transport, with
a particular focus on improvements in transport
services and the integration of design elements
responsive to gender considerations.

2. Urban Agenda, 2019[89]

This report aims to allocate resources towards
improving pedestrian and public transit
infrastructure, specifically emphasising
accessibility, security, efficiency, affordability,
and sustainability. This objective aligns with
Sustainable Development Goal 11.2, which
seeks to advance the accessibility of sustainable
transportation choices for all individuals. The
significance of transport networks that offer
door-to-door accessibility is recognised by the
urban agenda of the European Union (E.U.), the
International Association of Public Transport
(UITP), and Walk21l. To accomplish this
objective, a set of indicators and case studies has
been developed to strengthen the walkability
of urban areas and improve the accessibility of
public transit (URBAN AGENDA FOR THE EU,
2019). The metrics described above are classified
into four separate domains of 14 primary
indicators. These metrics assess the accessibility,
safety, efficiency, and affordability of pedestrian
infrastructure and public transportation
networks in urban areas. Implementing a
hierarchical methodology in these metrics
enables the acquisition and distribution of
data by governmental entities, augmenting the
capacity to make well-informed choices and
foster progress.
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3. Smart city options: Gender Equality and
Mobility, Mind the Gap [53]:

The publication entitled “Smart Choices for
Cities” was authored by the cooperation known
as CIVITAS WIKI. The primary objective of the
book entitled “Gender Equality and Mobility:
Mind the Gap” is to facilitate the widespread
dissemination of knowledge related to the
concept of sustainable urban Transport.
In Europe, there is an increasing emphasis
from both national and local governments
on bolstering their efforts to address
gender disparities in the realm of mobility
and transportation. The MOBILIS project,
implemented during the CIVITAS II phase
as part of the broader CIVITAS programme,
has established specific protocols designed to
conduct a gender sensitivity audit. The project’s
primary aim was to enhance understanding
and recognition of gender-related components
inherent in policy initiatives implemented by
metropolitan areas. Additionally, the study
sought to assess the impacts of these measures
and formulate policy recommendations for
urban mobility planning. This paper primarily
focuses on two key aspects, specifically the
development of accessibility, safety, and
comfort across various transportation modes
and improving transportation service supply.

4, Saudi Arabia’s “Vision 2030” program|8]:

Saudi Arabia has implemented the “Vision
2030” initiative to enhance domestic mobility.
The programme, initiated in 2016, encompasses
diverse social and cultural goals to generate a
profound and lasting influence on the country.
The Vision 2030 plan incorporates a range of
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initiatives and endeavours that are expressly
designed to improve Transport and mobility.
These projects involve implementing metro
and bus networks to alleviate traffic congestion
and provide transport alternatives inside urban
regions such as Riyadh and Jeddah. These
programmes contribute to the goal of creating
sustainable and livable urban environments
across Saudi Arabia. While there is no dedicated
programme solely centred on mobility, the
Vision 2030 initiative aims to address the
crucial objective of modernising Saudi Arabia
comprehensively, encompassing the matter of
mobility.

Four A’s framework: The concept of the Four
A’s was initially introduced by the World
Bank in 2005 [91] and subsequently revised in
2018 [92] and 2020 [60] to facilitate scholarly
investigations on the subject of mobility among
womeninLatin America. The Four A’stechnique
is employed to assess the impact of public
transit on well-being and social inclusion. The
concept encompasses availability, affordability,
acceptability, and accessibility.

Following a comprehensive examination of
global urban mobility indicators, a comparative
assessment was undertaken utilizing the four
A’s framework established by the World Bank
(see Table II). This analysis aimed to identify
shared indicators and determine the most
commonly used across various international
urban indicators. Concerning Table II, the
researchers propose an extensive toolkit of
urban mobility indicators that incorporates all
the measures employed in these global urban
mobility assessments.

TABLE I: INTERNATIONAL URBAN MOBILITY INDICATORS
source: Authors

Name of indicator Year of | Institute of issuing Location Number of Main aspect
issuing indicators
Mainstream gender | 2010 World Bank World Bank group 20 The integration of gender perspectives
in road transport client countries into road transport projects
Gender toolkit 2013 Gender and Asian countries 14 Support the integration of gender-
development branch of responsive project planning practices in
the Asian development the transport industry
bank (ADB)
Urban agenda 2019 European union (E.U.), European countries | Four domains Allocate resources towards improving
/14 primary pedestrian and public transit
International association indicators infrastructure, specifically emphasizing
of public transport accessibility, security, efficiency,
(UITP) & walk21 affordability, and sustainability
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Smart city options: 2020 CIVITAS WIKI Europe 4 To address gender disparities in mobility
gender equality and and transportation, with a focus on
mobility, mind the developing accessibility, safety, and
gap comfort across various transportation
modes, as well as improving
transportation service supply.
Saudi Arabia’s 2016 Saudi Arabia Saudi Arabia Not mentioned | Enhancing domestic mobility as part of
“vision 2030” Government the vision 2030 initiative
program
Table I I: URBAN MOBILITY INDICATORS FROM INTERNATIONAL ORGANIZATIONS,
source: Authors
The ;ourA's of the World | Mainstream Gender in Gender tool kit, ADB U_rban Mobility Sg:;i?ﬁ::ﬁg :‘nt:les Saudi Arabia 2030 vision Conclusion of common
ank for Gender Road Transport, 2013(89] Indicators by Urban mobility: mind the gap! 8] Urban Mobility
Mobility,2020 [59] W.B.,2010[85] Agenda of E.U.,2019[88] E.U.2020(52] sap: Indicators
Connectivity of Number of improved Motorised transport
Public Transport terminals alternative

Integration of Public

safety islands

Number of Changes in . Transport & Intermodal
| Mode share walking and Terminal
women's transport mode : erminals
Public Transport . X
R use Not Mentioned Not Mentioned
=|| Coverage of Urban . Not Mentioned Coverage of Public
=] .
= Public Transport Az s ot Transport
'S : .
S Intermediate Modes of Not Mentioned Tnformal Transport
< Transport
Low Availability Changes in the frequency Availability of P.T. Development of Public Availability of Public
Issues of transport services during non-rush hours Transport Transport
Number of improved Kilometres of sealed and Provision of Walking The existence of Not Mentioned Availability of Sidewalks
sidewalks separate pedestrian space pathways in cities
B Travel Cost Income spent on P:T./ Average income paid on Not Mentioned
o= . Average cost of trips Transport
=] Not Mentioned : o 2 =
5 Flexible multiple-trip Not Mentioned Affordable, flexible fares Not Mentioned
—‘é tickets for multi-trips CULILELIIORE Affordability
o o 0
= Set affordable fares Not Mentioned Wil qfsubscrlpuon Discounted fares
< tickets
The proportion of roads in
Quality of Urban good shape is maintained . Enhance the quality of N 5
Transport regularly and used by Lodiientioned Not Mentioned walking & cycling paths. LA T (el Gy
women.
User Comfort Number of rest facilities Numbcr'ofwamng CHEESE: Seating areas User Comfort
stations and stops
IO G1f /G The percentage of women
are satisfied with new P & Walking & P.T. overall . . .
g content with new . . Not Mentioned Satisfaction
a2 transport services 5 5 Satisfaction
= ! transportation services
I provided. )
=] Increased perception of Number of harassments on Perception of Not Mentioned
§ : Increase the level of
%) Security using P.T. P.T. reported by women and Safety for women. —
b5t Security girls Security
< Not Mentioned Not Mentioned Level of human activity Not Mentioned
Number of lights Number of street lighting Availability of lighting adequate lighting
Reliability Not Mentioned Not Mentioned Reliability of Services ) Reliability
X o B X . Not Mentioned
Pedestrian Facilities Number of female toilets Pedestrian Amenities
Satisfaction With maps, Better provision of Ameni'ties &
Not Mentioned Not Mentioned Timetables, and pr : Furniture
. - transport information
Journey information
Accessibility of Stations
Not Mentioned and stops to pcap!c with Provide stations with Accessibility for Impaired
Reduced physical lifts. Groups
Not Mentioned mobility.
JACcess| o Transport Nambero mrprovedions Population Residing <500 lmprf)ve acceS§1bll|ty in
Services stops, signals. Meters from a PT. vehicles, stations and
> > Stop stops. Not Mentioned
2 Average travel time to
= formal and informal Travel time saved (hours Total time spent walking Access to Public
= places of work and by per day) by women or riding P.T. on daily trips Transport
@2 Mode of Transport
3 = >
& BTl AT s e 1y P o nad by Total number of daily trips Not Mentioned
< women by mode of women by way of by Walking and PT.
Transport Transport -
Access to Changes in women's travel . chgral jobsjand ur»bzlm X Reduce congc_stl_?n © ¢ Access to Jobs and
O — Not Mentioned services are accessible increase accessm_l ity o Services
within 60 minutes by P.T. jobs and services
N“mbef of 1mpr9ved Number of pedestrian Provision of Safe pedestrian . Accessibility of
pedestrian crossings, : . . Not Mentioned p
crossings Safe crossings crossings, Pedestrians
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IV. STUDY RESULTS

A. Analyzing Urban Mobility Indicators
for Gender Considerations

Afterreviewingglobalurban mobility indicators
used by various organizations and countries, as
outlined in Table II, this study seeks to evaluate
the factors that impact gender-specific urban
mobility thoroughly. The aim is to determine
the most suitable indicator for each reason. The
analysis presented in Table III is the foundation
for developing a gendered urban mobility
general toolkit. This general toolkit aims to
enhance one’s understanding of the unique
mobility needs, safety concerns, comfort
preferences, and overall views of women in
their daily experiences.

A. Proposed Gender Urban Mobility
General Toolkit in Saudi Arabia

The authors analysed and examined the factors
contributing to gender disparities in mobility
and subsequently correlated these factors with
relevant indices of urban mobility, as presented
in Table III. The authors have put up a general
toolkit based on international urban mobility
metrics, as shown in Table II, according to
the analysis conducted. This general toolkit
aims to tackle gender-specific requirements,
perspectives, safety considerations, and
cultural contexts within public transportation
systems, seeking to advance gender equality
in everyday mobility within the Saudi Arabian
environment. The general Toolkit presented in
this study draws from the Four A’s framework
of the World Bank while incorporating specific
alterations such as reframing, rephrasing,
adding, and lowering particular indicators.
These adjustments have been made to better
align the framework with the unique mobility
requirements of different genders, as illustrated
in Figure 1. The general toolkit proposes the
following recommendations to mitigate the
challenges faced by women in Saudi Arabia
concerning their mobility.
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Availability: The toolkit improves availability
by dividing it into pedestrian and public
transportation availability. Pedestrian
Availability: The toolkit suggests including
an indicator that measures the proportion
of women-specific sidewalks and pedestrian
zones in the urban environment. Pavements
are essential for active transportation and
women’s mobility, especially in Saudi Arabia,
where walking is rare. Sidewalks will improve
pedestrian infrastructure, improving women'’s
mobility.  Public Transit Availability: The
toolkit emphasises public transport availability,
coverage, and integration. Additionally, it
advisesadding a new indicator measuring public
transit diversity and range. The first indicator
assesses public transportation availability using
multiple sub-indicators, including stations,
routes, frequency, service hours, and coverage.
The proposed sub-indicators attempt to improve
women's transportation access through various
strategies. These strategies include increasing
public transit routes and frequency, flexible
servicehours,and neighborhood-widecoverage.
These measures would help women travel safer
and more efficiently, allowing them to exploit
hitherto unattainable opportunities. The second
indicator assesses how well the Saudi Arabian
public transport network accommodates gender
mobility patterns, given the limited availability
of such services. This availability will allow
women to travel regardless of distance, lowering
their car use. The third indicator measures
public transportation system integration. This
review helps women organise their complex
routes, reducing their use of private vehicles
and increasing public transportation. Public
transportation inclusion is crucial, especially in
Saudi Arabia, where women are officially barred
from public transit. This indicator will improve
public transportation diversity by introducing
gender-specific services like “pink buses” and
“pink metro.” Such programs should increase
female public transit use and empower women.
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TABLE III: GENDER MOBILITY DIFFERENCES INTERNATIONALLY AND IN KSA,

International reasons

source: Authors

Saudi Arabia reasons

Suggested indicators to solve those
problems

The frequency of car usage is lower
among women than men[48], [49], [50],
[51], [52], [53], [54].

Saudi Arabian research [9] found that 70.4%
of women drive private cars, 22.5 % taxis,
3.0% walk, and 2.2 % public buses.

Availability of female-only Public
Transport
Availability of Sidewalks

transportation, hence necessitating
modifications to their travel patterns and
behaviour [69], [73], [74], [75], [76é], [77],
[78],[79].

Modal Coverage of Public Transport
Choices and
Preferences | In developed and developing nations, it | Even though walking is not a prevalent | Accessibility of Pedestrians
is observed that women have a greater | mode of travel in Saudi Arabia, it isstill more | Availability of Sidewalks
tendency to walk compared to men[48], | favoured than using the public bus[27].
[49], [50], [55], [56].
Women tend to commute shorter | Legal and socio-cultural norms in certain | Accessibility of Public Transport
distances to their workplaces and prefer | societies limit women to domestic roles, | Access to Jobs and Services
establishing their enterprises closer to | leading them to make short, frequent | Availability of Public Transport
their residences than men. Consequently, | trips[33]. Coverage of Public Transport
this pattern results in a more limited
scope of geographic mobility for women.
[48], [49], [52], [53], [56], [57], [58].
Moreover, numerous research has | Socio-cultural factors lead to public | Diversity of transportation modes
. consistently demonstrated that women | transport being predominantly used | Availability of female-only Public
Socio-|have a greater propensity to utilize | by non-Saudi labour, making it socially | Transport
cultural| public transit as opposed to private | unacceptable for women to use[10]. Coverage of Public Transport
Norms _and automobiles[48], [50], [51], [52], [54], [55], Integration of Public Transport
Constraints | [59]. Privacy in transportation modes
Women travel less frequently and are | Women often stay home between 10 a.m. | Privacy in transportation modes
more likely to do so during off-peak | and 5 p.m., missing grocery shopping and | Availability of female-only Public
times[53], [57], [60], [61], [62], [63]. kid pickups. They usually wait for male | Transport
family members to drive[31], [64].
Women typically use less formal, less | Women in Saudi Arabia have limited | Diversity of transportation modes
effective, and less expensive forms of | mobility options[10], with their choices for | Availability of female-only Public
transportation[51], [57], [58], [60], [65]. transit being notably restricted. Transport
Privacy
According to a survey, 61%-73% of | Public transportation security is essential | Security
women were more worried about |to Saudi women. According to a study, | Privacy
Security in public transit [66]. Another | women on SAPTCO public buses were | Availability of female-only Public
study [67] found that over 60% of | 34.8% anxiousand 34.3% concerned. Eighty | Transport
BRT!* users had experienced sexual | per cent of women are worried about taxi
harassment. 91% of Indian women | safety[27].
reported feeling insecure [68].
Women’s mobility may be restricted by | The primary concerns for women | Security
their fear of travelling alone, at night, or | feeling unsafe were travelling alone with | Privacy
in an unsafe environment. As a result, | unfamiliar male drivers and taxi privacy | Availability of female-only Public
they may avoid or use public transit less | issues [27]. Transport
Safety and | frequently [69], [70], [71], [72].
Security
Concerns Gender-responsive public transportation | The SAPTCO public bus stops and the | Security
use depends on individual security at | broader infrastructure do not offer security
bus stops [23]. At these stations, security | features[27]
personnel, sufficient lighting, visibility,
and safety precautions are necessary to
protect women[27].
Harassment constitutes the predominant | In Saudi Arabia, privacy is a historical, | User comfort
obstacle impeding women'’s use of public | religious, and cultural norm that severely | Privacy

impacts mobility and travel [31], [32], [80],
[81], [82]. Women lack privacy at SAPTCO
bus stops, including separate waiting areas
and seating[27].

1 Bus Rapid Transit
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Infrastruc-
ture Issues

Women face a disproportionate number
of mobility barriers and experience
a more significant impact from time
restrictions in their everyday travels[57],
[60], [61].

The SAPTCO public bus operates between
3:00 p.m. and 10:00 p.m. with no morning
services, which, combined with distant bus
stops, challenges women'’s use[27].

Availability of Public Transport
Access to Public Transport

The consideration of waiting area user-
friendliness holds significant importance
in ensuring women's safety [73].

SAPTCO bus stops lacked necessary
amenities like waiting rooms or shade,
making it challenging to stay in the heat,
especially for kids, women, and older
people [27].

User comfort
Access to Public Transport

Accessibility elements are critical for
women. These include barrier-free routes
to transit stops, spatial access, and transit
vehicle designs that accommodate their

Theinfrastructure of SAPTCOisnot gender-
responsive. High-floor buses, absence of
storage for baby strollers/wheelchairs, and
missing connecting footpaths to bus stops

Accessibility for Impaired Groups

needs (e.g., low-floor cars, wheelchairs,
pram storage, etc.)[83], [84].

all pose barriers[27].

Due to the higher cost of transportation
for multi-stop routes, women have
indicated in multiple surveys that they
spend a large percentage of their income
on it[40], [60], [85], [86], [87].

Economic
Consider-
ations

charges

Women often do not cover the cost of
car purchases, but they typically handle
related
operation, and maintenance[10].

Affordability of Travel cost

to personal drivers,

Public Transport Affordability: The toolkit
examines affordability through two indicators:
affordable fares and multi-trip pricing. The
indicators will regulate transportation fees to
make them more reasonable and ensure equal
access for women and people with disabilities.
Affordable multi-trip rates may encourage
women to use public transportation, saving
them money on car expenses.

Accessibility: the proposed toolkit restructured
accessibility indicators into two groups. One
category evaluates pedestrian accessibility,
while the other evaluates public transit
accessibility.

1. The suggested toolkit’'s Pedestrian
Accessibility category redefines core indicators
for assessing gendered accessibility perceptions.
Crosswalks, pedestrian crossings, and sidewalk
inclines are essential markers. These qualities
are fundamental in all street designs, although
they are missing in some underdeveloped
nations, causing gender inaccessibility. These
sub-indicators should make walking safer
and more appealing for women by improving
highways and pedestrian areas. This approach
is expected to reduce pedestrian-vehicle
accidents, enhance pedestrian safety, and boost
the likelihood of pedestrians using certain
streets. The programme also emphasises two
sidewalk gender inclusiveness measures. These
measurements consider the number of daily
walking excursions and the duration of each
gender’'s walks. These two studies highlight
the need to record the time and frequency of
walking trips by different genders in different

communities to assess walkability. This statistic
will help analyse district walkability from a
gender viewpoint and examine the factors that
affect it.

2. The proposed toolkit divides public
transportation access into five indicators:
accessibility for impaired groups, gender-based
access to work and services, accessibility of
stops, total number of trips by gender, and
total duration. The first indicator is critical for
measuring public transportation accessibility
for underrepresented populations, including
women and people with impairments. Women
like accessibility characteristics like barrier-
free routes to transit stops, spatial accessibility,
and user-responsive transit vehicle design.
This metric helps measure gender-based public
transportation accessibility. If this issue is
resolved, all genders will use public transit more.
The second indicator measures gender-inclusive
employment and service access within a 45-60
minute travel time. Accessibility geographical
analysis can identify locations with poor
transportation infrastructure, indicating areas
that need development to match gender-specific
mobility patterns. The third indicator was
changed for gender-specific needs. Bus and light
rail stations should be every 400 and 800 meters,
respectively, to determine neighbourhood stop
frequency. This intervention should improve
transportation infrastructure, increase regional
transit options, and reduce pedestrian distances.
These enhancements should boost women’s
mobility and access to opportunities outside
their immediate area. Both prior indicators
have been rewritten to be more gender-specific.
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The first indicator measures how long different
genders commute by public transit. The daily
public transportation time allocation for each
gender will be determined using these data.
This indicator will also help identify concerns
like poor intermodal connectivity or slow or
inaccessible transit options that extend the
route. The second indicator is the total number
of daily public transportation trips by gender.
This indicator will help assess gender usein each
locality as a public transportation accessibility
indicator. These indicators can help women
access public transit by identifying and solving
transportation issues.

Acceptability: The toolkit reduces some
metrics and adds others to improve gender
mobility indicators in Saudi Arabia. One
of the new indicators addresses privacy, a
critical issue for Saudi women using public
transportation. This signal promotes privacy
by providing women-only sections in public
transit, waiting areas, and stations. Segregated
public transportation networks are expected
to increase women’s use and empower them in
cities. Another consideration is gender comfort
on public transit. It has three sub-indicators:
seating, shelter, and temperature regulation.
The toolkit includes these sub-indicators.
Seating and shelter availability at every public
transportation station will be assessed using
the first two indicators. Due to Saudi Arabia’s
climate, a temperature control indicator is
justified. This strategy will help regulate public
transportation and stop seating temperatures.
The most crucial factor in daily life is gender
security. This indicator has three sub-indicators:
adequate lighting, natural surveillance, and
active monitoring. The suggested method
uses a gender-based score system to assess
bus stop and sidewalk lighting accessibility in
different neighbourhoods. The toolkit proposes
rethinking the natural surveillance indicator
from a gender perspective. This project aims
to provide a scoring system to assess natural
monitoring in urban thoroughfares, public
transportation hubs, and pedestrian walkways.
Active surveillance highlights the importance
of this indicator and identifies locations
where surveillance infrastructure may need
development to meet gender-specific needs.
This work requires checking every local route,
public transportation station, and sidewalk for
active surveillance.
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source: Authors

V. DISCUSSION

The study emphasizes the importance of
adopting a gendered perspective when
examining urban mobility, with a specific focus
on acknowledging and addressing the distinct
mobility needs of women. Through an analysis
of worldwide urban mobility indicators and
their application to the socio-cultural milieu
of Saudi Arabia, this study elucidates the
multifaceted nature of mobility, encompassing
not just transportation but also its intricate
connections with gender roles, societal norm:s,
and safety considerations.

The conventional approach to urban mobility
indicators has typically lacked gender
considerations. However, this study emphasizes
the importance of acknowledging the distinct
requirements, perspectives, and limitations
experienced by women. The gendered
perspective encompasses the pursuit of
equity and the imperative to provide the safe,
comfortable, and efficient mobility of half the
population inside urban environments.

The need to tailor global indicators to local
contexts is apparent, as the World Bank’s
Four A’s foundational framework becomes
inadequate in its one-size-fits-all approach.
A customised strategy is required due to the
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distinct cultural and societal environment of
Saudi Arabia, particularly concerning the roles
and mobility of women. The use of markers,
such as privacy, which may have varying
degrees of relevance in different circumstances,
emphasizes this assertion.

The toolkit offered emphasizes the necessity of
including pedestrian and public transportation
infrastructure. Providing sidewalks and
pedestrian zones is crucial in promoting active
transportation modes while implementing
complete public transportation systems
facilitates travel over greater distances. The
adoption of this dual approach is critical to
enabling the advancement of sustainable urban
mobility.

Moreover, incorporating comfort-related
metrics, such astemperature control, exemplifies
the comprehensive perspective on mobility that
emphasizes the significance of the entire travel
experience, encompassing both the process and
the endpoint.

Fundamentally, the research focuses not just
on physical motion but also on the concept
of empowerment. By acknowledging and
addressing the distinct obstacles to mobility
experienced by women, the researchers create
opportunities for greater involvement in public
spheres, economic endeavours, and social
interactions. Tools like the suggested “pink
buses” and “pink metro” symbolise the ongoing
transition towards a more inclusive urban
setting.

Although the study used a detailed methodology,
it is essential to acknowledge that potential
objections may emerge. Although culturally
significant, the implementation of segregated
transportation modes may be perceived by
specific individuals as reinforcing gender
disparitiesrather than fostering their integration.
The delicate nature of striking a balance between
cultural sensitivity and promoting gender
equality necessitates additional research.

With the ongoing expansion of urban areas,
there will be a heightened need for mobility
solutions that are efficient, safe, and inclusive.
The toolkit given in the study provides a
framework that other countries and localities
may utilize to tailor and implement according to
their unique circumstances. Furthermore, the
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research underscoresthe significance of ongoing
feedback and adaptability. As societal norms
undergo transformation and urban dynamics
experience shifts, it becomes necessary to
reassess the indicators and methods in place
periodically.

VI. CONCLUSION

This study critically analyses gender and
urban mobility in Saudi Arabia, introducing an
innovative general toolkit specifically designed
for gender-specific urban mobility. This study
emphasizes the importance of including a
gender-focused strategy in urban transport
planning, based on the World Bank’s Four
A’s framework. Additionally, the researchers
have tailored these worldwide insights to
suit the specific cultural, socioeconomic, and
infrastructural context of Saudi Arabia. The
local application of this general toolkit is
expected to significantly improve women’s
daily mobility by tackling persistent obstacles
like privacy, security, and accessibility. The
projected reforms aim to empower women by
offering them safer, more comfortable, and fair
access to urban mobility solutions.

The research at hand adds to the global
discussion on gender equality in urban
transport by highlighting the significance
of adapting international frameworks to
specific contexts. This study provides useful
insights for places facing similar cultural and
infrastructure constraints by focusing on the
specific difficulties and solutions in the Saudi
context. The toolkit provides a framework
for incorporating gender considerations into
urban planning and transport policies globally,
highlighting the importance of customizing
methods to local conditions to successfully
tackle gender inequalities in mobility.

As cities develop, the demand for transit options
that are inclusive, safe, and efficient grows more
crucial. This study establishes the foundation
for the next research and policy development
to promote cooperation among urban planners,
policymakers, and communities to enhance the
inclusivity of urban settings. By acknowledging
and tackling the distinct mobility obstacles
experienced by women, one can progress
towards a fairer and thriving urban future for
everyone.
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More studies are needed to apply and evaluate
the gender-specific urban mobility toolkit in
Saudi Arabia and in different geographical areas
and cultural circumstances to customize and
deploy the toolkit effectively.

Governments, urban planners, and
transportation agencies in Saudi Arabia must
work together to implement the toolkit.
Engaging stakeholders helps integrate the
toolkit’s ideas into urban planning and
transportation strategies. Researcher and
policymaker collaboration is needed to monitor
the effects of these changes and make necessary
adjustments.

This research shows the need for gender-
specific considerations in urban mobility design,
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