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Abstract

Due to the rapid urbanization, economic growth, and the related environmental and other externalities, pivotal challenges 

can be detected related to sustainable transport systems within the Middle East and North Africa (MENA) territory. The main 

aim of the study is to identify and present the characteristics of the current sustainable transport environment in the MENA 

region. Based on the available relevant information in the selected cities of the MENA countries, it analyzes the main trends, 

the key challenges and also the related opportunities considering sustainable mobility. The sustainable mobility landscape 

covers, among other themes, sustainable transport, including urban mobility, public transport developments also considering 

the integration of new technologies. The study highlights the MENA region's commitment to the transition towards a sustainable 

transport sector, supported by strategic plans and policy reforms, while also addressing the main obstacles to responding to 

the challenges in the region. Finally, it focuses on policy recommendations to be able to foster the practical implementation of 

a more resilient and greener transport sector in the examined region. 
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1 Introduction
The global urban and rural populations reached equal lev-
els for the first time in human history in 2007 (Kundu and 
Pandey, 2020). Since then, urbanization has accelerated, 
transforming economies, societies, and mobility patterns 
across the world. According to United Nations projections, 
by 2030, 60% of the global population will reside in urban 
areas. However, this growth is uneven. (United   Nations 
Population Fund, 2023) While high-income countries 
are urbanizing at a slower pace, low- and middle-income 
nations are experiencing rapid urban expansion, signifi-
cantly reshaping the global urban landscape.

Urbanization trends also reveal marked regional 
disparities. In 1950, Europe and Northern America 
accounted for a combined 54% of the world's urban popu-
lation, 38% and 20%, respectively. By 2050, these shares 
are projected to drop to just 10% and 8%. In contrast, 85% 
of the global urban population will be concentrated in 
Asia, Sub Saharan Africa, and the Middle East and North 
Africa (MENA) (United Nations, 2018). These regions 
are undergoing significant population growth, increasing 

urban density, and a surge in demand for mobility solu-
tions capable of supporting rapidly expanding cities.

The MENA region is undergoing unprecedented 
demographic and economic transformations, driving a 
surge in transport demand. Rapid urbanization, increasing 
car ownership, and the expansion of e-commerce are placing 
immense pressure on existing transport infrastructure, 
exacerbating traffic congestion, air pollution, and 
greenhouse gas emissions. These trends raise an important 
question: Can a transport system be sustainable if the city 
itself is not? Or conversely, can a city develop sustainably 
while its transport system remains unsustainable?  
(Tóth-Szabó and Várhelyi, 2012).

Historically, MENA cities have followed a car-cen-
tric mobility model, where private cars dominate urban 
streets, supported by government policies that favor 
vehicle ownership. This preference for individualized 
travel has led to high motorization rates, extensive urban 
sprawl, and a declining modal share of public transport.  
The resulting traffic congestion and pollution 
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levels are unsustainable and require urgent intervention 
(UITP, 2021).

Within the region, the Gulf Cooperation Council (GCC) 
states, UAE, Saudi Arabia, Kuwait, Oman, Bahrain, and 
Qatar differ significantly in their urban mobility infrastruc-
ture (HSBC, 2023). These high-income countries boast mod-
ern transport networks, yet car ownership remains deeply 
ingrained in social norms. However, since 2009, when 
Dubai launched the region's first metro system, other cities 
such as Doha and Riyadh have followed suit. This trend is 
expected to continue, especially with ambitious giga-projects 
such as NEOM in Saudi Arabia, which aims to implement 
a zero-carbon mobility system (UITP, 2025). By contrast, 
North African and Levant cities face persistent challenges 
due to aging infrastructure, limited transport investment, and 
a high dependence on informal transport modes. In cities like 
Tehran, Cairo, and Istanbul, informal transport plays a major 
role, operating alongside but not fully integrated with for-
mal public transport services. This raises concerns regarding 
safety, efficiency, and sustainability (Mostofi et al., 2020). 
The region's fragmented transport governance and insuffi-
cient investment in public transport have made sustainable 
mobility difficult to achieve (UITP, 2025).

However, technological advancements and policy reforms 
offer opportunities for transformation. Many MENA cities 
are investing in metro systems, electric mobility, and digi-
tal transport solutions to enhance efficiency and sustain-
ability considering urban mobility. For example, the rise of 
Mobility as a Service (MaaS) platforms and AI-driven traffic 
management is reshaping urban mobility in cities like Dubai 
and Riyadh (Sulaiman, 2025). At the same time, there is an 
increasing need for behavioral changes among both individ-
ual commuters and policymakers to ensure a shift towards 
sustainable urban mobility solutions (Knoflacher, 2007).

Given these dynamics, it is essential to rethink urban 
mobility strategies to support the sustainable growth of 
MENA cities. The following sections will explore dif-
ferent interpretations of sustainable transport, assess the 
current state of MENA's transport sector, and identify 
opportunities and policy recommendations to enhance 
sustainability, efficiency, and resilience in the examined 
region's transport systems.

2 Definition of sustainable transportation
Understanding sustainable transportation is the founda-
tion for identifying key challenges, barriers, and interven-
tion points in urban mobility systems (Łuczyszyn, 2024). 
However, as Zegras (2006) emphasized, the concept is 

multidimensional and interdependent with urban develop-
ment, sustainability, and transport. The scope of sustain-
able transport varies depending on whether the focus is on 
transportation systems in general or their urban-specific 
impacts. This variation has led to the absence of a univer-
sally accepted definition, with studies emphasizing differ-
ent aspects, including environmental, economic, and social 
dimensions (Buzási and Csete, 2015).

A widely recognized definition was provided by the 
European Council of Ministers of Transport, as cited by 
Shiau and Liu (2013), which defines sustainable transport 
based on three dimensions, social (ensures basic accessibil-
ity for individuals and businesses, connecting present and 
future generations), economic (enhances regional develop-
ment through affordable and efficient transport systems) and 
environmental (promotes renewable resources while limit-
ing emissions and waste within the Earth's absorption capac-
ity to mitigate future negative impacts).

However, Zegras (2006) argues that accessibility should 
be the primary characteristic of sustainable transport, rather 
than merely focusing on environmental or economic aspects. 
Despite this, many studies continue to emphasize environ-
mental impacts, often neglecting economic and social sus-
tainability (Török, 2014). Tóth-Szabó and Várhelyi also 
found that sustainable transport studies are often biased 
toward environmental concerns, leading to policies that may 
be ecologically beneficial but economically inefficient (Tóth-
Szabó and Várhelyi, 2012).

Litman (2010) warns that a one-dimensional focus on 
sustainability indicators can result in trade-offs, where 
environmental gains come at the cost of economic ineffi-
ciencies, or vice versa.

This ongoing debate demonstrates that sustainable trans-
port is a dynamic concept. Some scholars, such as Zito and 
Salvo (2011), argue that true sustainability in mobility can 
only be achieved by:

•	 Reducing the demand for transport services;
•	 Encouraging modal shifts toward low-carbon and 

shared mobility;
•	 Decreasing trip lengths through better urban planning;
•	 Enhancing transport efficiency through technologi-

cal innovations and infrastructure investments.

From a broader perspective, sustainable transport can 
be defined as "satisfying current transportation and mobil-
ity needs without compromising the ability of future gen-
erations to meet their own needs" (Zito and Salvo, 2011). 
This definition is derived from the Brundtland Commission's  
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(World Commission on Environment and Development,  1987) 
general sustainability principle and incorporates economic, 
environmental, social, and institutional dimensions. 

Not to forget that the traditional three-pillar model (eco-
nomic, environmental, and social sustainability) has been 
widely accepted, but recent studies suggest that an insti-
tutional dimension should be integrated. Buzási and 
Csete  (2015) highlight that the effectiveness of sustainable 
transport depends not only on technological solutions but 
also on governance, policy coordination, and data transpar-
ency. This aligns with Sulaiman (2025), who found that in 
the MENA region, lack of climate governance and transpar-
ency hinders sustainable transport planning.

In addition, the 7th Edition of the MENA Transport 
Report (UITP, 2025) emphasizes that policy fragmenta-
tion, lack of inter-agency coordination, and outdated envi-
ronmental laws create barriers to implementing sustainable 
transport solutions (UITP, 2025). Without strong gover-
nance frameworks, even well-designed sustainability poli-
cies may fail in execution resulting in less effective sustain-
able transport planning initiatives.

A crucial, yet often overlooked, aspect of sustain-
able mobility is data availability and transparency. 
Sulaiman  (2025) argues that many MENA countries lack 
reliable transport data, making sustainability assessments 
difficult. World Economic Forum (2015) further highlights 
that insufficient climate reporting and fragmented informa-
tion ecosystems prevent effective decision-making.

The inversion of the transport pyramid, as discussed 
in Sustainable Mobility (Bejjani et al., 2021), suggests 
that a true transition toward sustainable mobility requires 
reducing private car dependency, prioritizing public and 
active transport, and leveraging real-time data for adap-
tive policy making.

Given the complexity of defining sustainable transport, 
an enhanced definition should integrate accessibility, eco-
nomic efficiency, environmental impact, governance, and 
data transparency. Building upon previous definitions, we 
propose the following expanded concept: sustainable trans-
port refers to a mobility system that ensures equitable acces-
sibility, economic efficiency, and environmental responsibil-
ity, while integrating institutional frameworks, management 
aspects and data transparency to support long-term adapta-
tion to urban and regional challenges.

This definition emphasizes the multi-dimensionality of 
sustainable transport, ensuring that policies and planning 
strategies address not only environmental concerns but also 
governance, equity, and long-term resilience.

3 Literature review
The assessment of sustainable transport systems requires 
structured frameworks using key indicators that evaluate 
environmental, economic, and social dimensions (Buzási 
and Csete, 2015). Transport sustainability assessment is 
particularly challenging in MENA due to high car depen-
dency, rapid urbanization, and limited data availability 
(Chaudhry et al., 2023). Given these challenges, a multi-in-
dicator approach is necessary to support policy decisions and 
urban planning strategies (Litman, 2010).

The selection of relevant transport indicators is funda-
mental for evaluating sustainability progress (Buzási and 
Csete, 2015). Zito and Salvo (2011) emphasized the lack of 
a standardized framework for evaluating transport sustain-
ability globally, making it difficult to compare cities across 
different regions. Mostofi et al. (2020) highlighted that this 
lack of standardization particularly affects cities in emerg-
ing economies, where urbanization rates outpace transport 
infrastructure development.

The MENA region, however, faces additional challenges, 
particularly in data transparency and institutional barriers 
(Sulaiman, 2025). Unlike European cities, where compre-
hensive transport databases exist, MENA's transport statistics 
are fragmented, outdated, or unavailable, making sustainabil-
ity assessments difficult and inconsistent (World Economic 
Forum, 2015). Haghshenas and Vaziri (2012) identified that 
the lack of reliable transport databases is a significant bar-
rier to effective decision-making in urban mobility plan-
ning. Similarly, Saber et al. (2024) found that in Egypt and 
Lebanon, inconsistent transport data hinders the ability to 
implement data-driven policy reforms.

Several studies have identified key indicators that are crit-
ical for transport sustainability assessments. These include:

•	 Environmental indicators: CO2 emissions, air pollu-
tion levels, and energy consumption from transport 
(Joumard et al., 2011). Mostofi et al. (2020) further 
explored the role of alternative fuels in reducing 
urban transport emissions, particularly in cities like 
Tehran and Cairo. 

•	 Economic indicators: Transport affordability, 
logistics efficiency, and infrastructure invest-
ment (Gudmundsson, 2003). Recent findings by 
Saber  et  al.  (2024) emphasize that ride-hailing ser-
vices have reshaped urban transport economics in 
MENA, creating affordability concerns for lower-in-
come commuters. 

•	 Social indicators: Accessibility, safety, public transport 
coverage, and digital integration of transport services 
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(Mostofi et al., 2020). Saber et al. (2024) examined the 
increasing reliance on smartphone-based mobility ser-
vices in MENA and their impact on accessibility.

According to Buzási and Csete (2015), indicators 
should  be:

•	 Easily measurable and quantifiable; 
•	 Reflect various dimensions of transport sustainability;
•	 Sensitive to changes over time;
•	 Comparable across cities and countries.

Incorporating these criteria-based indicators in MENA's 
transport sector remains challenging due to limited inter-
agency cooperation, bureaucratic hurdles, and outdated pol-
icies (Sulaiman, 2025). Mostofi et al. (2020) argue that gov-
ernance fragmentation across municipal and national levels 
further complicates sustainable transport planning.

Another important aspect to notice is that transport sys-
tems in MENA cities are overwhelmingly car-centric, with 
low public transit ridership compared to global standards 
(Chaudhry et al., 2023). Mostofi et al. (2020) found that in 
Tehran and Cairo, the expansion of ride-hailing services  
(e.g., Uber, Careem) has influenced public transport usage, 
since in Cairo, ride hailing complements public transit, 
improving last-mile connectivity, and in Tehran, ride-hail-
ing reduces transit ridership, leading to increased car depen-
dency. This aligns with findings from Saber et al. (2024), 
who identified gender disparities in mobility choices, with 
women in MENA cities preferring ride-hailing services over 
traditional public transport due to safety concerns.

Similar trends exist in GCC states (e.g., UAE, Saudi 
Arabia), where car ownership remains a cultural status 
symbol (Saber et al., 2024). However, metro investments in 
Dubai, Riyadh, and Doha suggest a potential shift toward 
transit-oriented mobility. Alotaibi and Potoglou (2017) 
studied the effect of metro expansion in Dubai, indicating 
that while car ownership remains prevalent, metro usage is 
rising among daily commuters.

Another important aspect to highlight is the investments 
in metro systems, public transport integration remains weak 
across most MENA cities (UITP, 2025). Saber et al. (2024) 
examined ride-hailing trends in Egypt and Lebanon, find-
ing that younger demographics prefer app-based mobil-
ity due to convenience and safety concerns, and women in 
MENA cities are more likely to use ride-hailing than pub-
lic transit due to safety risks. Adding that regulatory chal-
lenges hinder the integration of shared mobility services 
into formal transport networks. Mostofi et al. (2020) further 

emphasized that without regulatory oversight, ride-hailing 
may lead to increased congestion rather than a reduction in 
private car dependency.

These findings align with Gudmundsson (2003), who 
identified social barriers and institutional fragmentation as 
key obstacles in achieving sustainable urban mobility.

On the scale of data, we should highlight that there are 
limitations in MENA Transport Research, hence, transport 
planning in MENA is severely constrained by data avail-
ability issues (Sulaiman, 2025). Key challenges include:

•	 Limited access to government transport data;
•	 Lack of transparency in sustainability reports;
•	 Inconsistent CO2 emissions tracking;
•	 Informal transport services (e.g., minibuses, shared 

taxis) lacking official documentation.

The World Economic Forum (2015) noted that MENA's 
data transparency levels are among the lowest glob-
ally, affecting urban sustainability research. According 
to Sulaiman  (2025), poor data governance and political 
instability further hinder access to reliable transport data. 
Mostofi et al. (2020) suggest that leveraging mobile data ana-
lytics could offer alternative methods for assessing transport 
flows in data-scarce environments.

Mentioning all of the above, it is vital to highlight 
that Climate governance in MENA transport policies 
remains weak, with limited inter-agency coordination 
(Sulaiman,  2025). Key findings indicate that climate pol-
icies in MENA cities are outdated and poorly enforced, 
besides the lack of coordination between urban planners and 
environmental agencies, and last but not least, investment 
in data collection and transparency remains insufficient. 
Saber et al. (2024) suggest that enhancing climate resilience 
in transport policies requires stronger integration of renew-
able energy sources into public transport systems.

To overcome these challenges, Sulaiman (2025) sug-
gests adopting international climate data transparency 
standards and strengthening public-private partnerships 
for sustainable mobility planning.

Despite extensive research on sustainable mobility, a 
critical gap remains in understanding its implementation 
in the cities of the MENA. Existing studies tend to focus 
on European and North American models, often overlook-
ing MENA's unique socio-economic and institutional chal-
lenges. For instance, studies such as Iannacci et al. (2025) 
investigate the complex interdependencies between infra-
structure, governance, and behavior in achieving sustain-
able urban mobility, yet their insights are largely drawn 
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from Western contexts, limiting their applicability to 
MENA cities. This study bridges these gaps by providing 
an indicator-based assessment, addressing governance con-
straints, improving data transparency, promoting modal 
shifts to public transport, and exploring the role of emerg-
ing mobility technologies in enhancing sustainability.

4 Current state of transport in the MENA region
The 7th MENA Transport Report highlights that rapid urban 
expansion, particularly in cities like Cairo (22.6 million), 
Riyadh (8.6 million), and Dubai (3.6 million), has placed 
immense pressure on transportation networks (UITP, 2025).

One of the most pressing challenges in achieving sus-
tainable urban mobility is the high level of car depen-
dency, which is reflected in the elevated vehicle ownership 
rates across major cities in the MENA region. For instance, 
Dubai records a car ownership rate of 622 passenger cars 
per 1,000  population, followed by Abu Dhabi with 519, 
Amman with 393, and Riyadh with 156. This dependence 
on private cars contributes to chronic congestion, leading 
to significant economic losses and environmental degrada-
tion (Chaudhry et al., 2023). For example, Cairo loses over 
$8 billion annually due to traffic congestion, which accounts 
for 4% of its GDP (UITP, 2025). Riyadh's congestion index 
has risen by 35% over the past decade, increasing fuel con-
sumption and emissions (Bejjani et al., 2021).

In addition to congestion, transport inclusivity remains 
a major issue. Women, youth, and lower-income groups 
often struggle with access to safe, affordable, and reliable 
mobility options (Sulaiman, 2025). Informal transport 
systems, such as shared taxis and minibuses, are widely 
used but lack proper regulation and safety standards. 
Despite these challenges, public transport fares vary sig-
nificantly across the region:

•	 Dubai: $53.85/month (PPP-adjusted fares);
•	 Cairo: $55.56/month (PPP-adjusted fares);
•	 Riyadh: $73.68/month (PPP-adjusted fares).

Without a modal shift towards public transport, conges-
tion, air pollution, and urban transport inefficiencies will 
continue to worsen, affecting economic productivity and 
urban livability (Buzási and Csete, 2015).

4.1 Public transport development
4.1.1 Metro and rail investments
MENA cities have invested heavily in metro, tram, and 
LRT networks, yet low ridership and financial sustainabil-
ity remain challenges (UITP, 2025).

•	 Dubai: 89.6 km (645 vehicles) one of the most 
advanced metro networks in the region, yet public 
transport modal share is below 20% (UITP, 2025).

•	 Cairo: 10 km (831 vehicles) the region's oldest metro 
system, suffering from severe overcrowding and 
maintenance backlogs (Mostofi et al., 2020).

•	 Riyadh: 176 km (448 vehicles) a major expansion 
project, yet ridership remains below projections 
(Saber et al., 2024).

4.1.2 Light rail & tramway development
•	 Dubai LRT: 10.6 km well-integrated with the  

metro system.
•	 Algiers LRT: 23.2 km relatively small but an import-

ant alternative to road congestion.

4.1.3 Bus & BRT networks
•	 Bus networks remain unreliable due to low ser-

vice frequency, lack of integration, and aging fleets 
(Sulaiman, 2025).

•	 BRT expansion remains limited, except for pilot proj-
ects in Amman and Casablanca (Bejjani et al., 2021).

•	 Public Transport Investment (Million $): Data gaps 
persist, reflecting a transparency issue in transport 
financing (Sulaiman, 2025).

As a summary, metro expansion has not yet signifi-
cantly reduced congestion, and bus/BRT infrastructure 
remains underdeveloped. Integrated multimodal transport 
strategies are urgently needed (UITP, 2025).

4.1.4 Freight logistics and trade barriers
The rise of e-commerce and regional trade has significantly 
increased freight transport demand, exacerbating urban 
congestion and environmental impact (Bejjani et al., 2021; 
David, 2024).

•	 Key Freight Hubs: 
•	 Dubai, Jeddah, and Casablanca are emerging as 

regional logistics centers, but cross-border ineffi-
ciencies persist (World Economic Forum, 2015).

•	 Last-Mile Delivery Challenges: 
•	 Urban freight congestion due to poor planning 

and lack of dedicated corridors (Sulaiman, 2025).
•	 Cross-Border Trade Barriers: 

•	 Customs delays and inconsistent regulations con-
tinue to hinder trade efficiency in MENA eco-
nomic corridors (UITP, 2025).
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Freight congestion significantly contributes to emissions 
and transport inefficiencies, requiring better logistics plan-
ning and policy interventions. In Table 1 the overview of the 
existence public transport modes in MENA cities can be seen.

4.2 Environmental impact
The transport sector accounts for a major share of CO2 
emissions in MENA. Poor air quality in cities like Cairo, 
Tehran, and Riyadh is directly linked to vehicle emissions.

•	 Private Vehicle Emissions: 
•	 Petrol and diesel still dominate urban transport, 

increasing urban air pollution (Sulaiman, 2025).
•	 EV adoption remains slow, except in Doha, Dubai 

and Saudi Arabia, where government incentives 
are growing (Bejjani et al., 2021).

•	 Limited Public Transport Electrification: 
•	 Dubai leads in electric bus deployment, while 

Cairo, Algiers, and Beirut still rely on diesel-pow-
ered fleets (Mostofi et al., 2020).

MENA lags behind in green mobility adoption. There is 
a pressing need for policy incentives in electric public trans-
port (Bejjani et al., 2021).

4.3 Technological advancements & smart mobility
4.3.1 Intelligent transport systems (ITS) & AI 
integration

•	 Doha, Dubai and Riyadh are implementing AI-powered 
traffic management systems (UITP, 2025).

•	 Cairo is piloting real-time public transport tracking 
but faces infrastructure limitations (Sulaiman, 2025).

4.4 Connected & autonomous vehicles (CAVs)
•	 UAE and Saudi Arabia are testing self-driving vehi-

cles, but regulatory barriers slow down the adoption 
(UITP, 2025).

4.5 Mobility as a service (MaaS) & ride-hailing
•	 Uber, Careem, and Hala dominate MENA's 

ride-sharing market, but public transport integration 
remains weak (Mostofi et al., 2020).

From all of above we noticed that technology adoption 
is growing, but policy frameworks lag behind, hindering 
implementation.

5 Indicator-based assessment of sustainable transport 
in MENA
We conducted indicator-based comparative assessment 
of sustainable transport in MENA cities, integrating data 
from the UITP (2025) and other sources applying statis-
tical normalization methods and a weighted scoring sys-
tem to rank cities based on their transport sustainability 
performance; keeping in mind that the findings will help 
identify best practices and policy interventions to pro-
mote sustainable urban mobility in the region.

To assess the sustainability of transport systems across 
MENA cities, three key dimensions of transport sustainabil-
ity indicators were considered as highlighted in Table 2.

Each of these indicators plays pivotal role in determin-
ing how sustainable, accessible, and efficient urban trans-
port systems are in MENA cities.

Table 1 Public transport modes in the examined MENA cities

City BUS BRT Tram/LRT Monorail Metro Suburban rail Waterborne Cable car

Dubai     

Cairo    

Riyadh  

Beirut 

Algiers      

Amman  

Bahrain 

Tehran   

Baghdad  

Kuwait 

Rabat  

Muscat 

Doha  

Tunis     

Abu Dhabi  

Source: own compilation based on UITP (2025)
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5.1 Data collection
The data for this study was gathered from multiple sources:

•	 UITP (2025);
•	 World Bank Urban Mobility Indicators;
•	 Government Transport Reports (where available);
•	 Academic Literature on Sustainable Transport in 

MENA (Chaudhry et al., 2023; Mostofi et al., 2020).

Data were collected for major MENA cities, including 
Dubai, Riyadh, Cairo, Algiers, Beirut, and others, to ensure 
a representative sample of urban mobility challenges and 
opportunities in the region.

To compare transport sustainability across cities, data 
were normalized using two statistical methods.

5.2 Min-max normalization
This method rescaled indicator values to a common range 
of 0 to 1:

X X X X X
norm

� �� � �
min max min

.	 (1)

Where:
•	 Xnorm = normalized value,
•	 X = original value,
•	 Xmax−Xmin= maximum and minimum values of the 

indicator.

On the other hand, to ensure data comparability and 
account for distribution differences, Z-score normalization 
was also applied:

Z X� � � � .	 (2)

Where:
•	 Z = standardized value,
•	 X = original value,
•	 μ = mean of the indicator,
•	 σ = standard deviation.

Z-score normalization is less sensitive to extreme values 
than Min-Max normalization, making it suitable for cross-
city comparisons.

Each transport indicator was weighted based on its rel-
evance to sustainable mobility. The following weighting 
scheme was applied as demonstrated in Table 3, an explana-
tion behind designing it was explained in Appendix.

The final Sustainable Transport Score (STS) for each 
examined city in the MENA region was calculated as:

STS Z Wi ii
� �� �� .	 (3)

•	 Zi = Z-score standardized value for indicator i;
•	 Wi = weight of indicator i.

6 Results
Considering the obstacles in collecting data related to the 
examined field, the following results can be highlighted 
according to the selected indicators. It is worth mentioning, 
that the indicators were selected based on the availability of 
data, the results can be demonstrated according to the pillars 
of sustainability. The analysis started with the environmental 

Table 2 Selected sustainable transport indicators in the MENA region

Environmental 
indicators

Economic 
indicators Social indicators

Transport CO2 
emissions per capita

Minimum public 
transport fares 

(adjusted for PPP)

Share of population 
with convenient access 

to public transport

Carbon footprint of 
transport as a share 
of global emissions

Monthly pass 
costs relative to 
average income

Availability of 
e-ticketing & trip 
planners (digital 

accessibility)

Adoption rate of 
alternative fuels & 
e-mobility (electric 
buses, trams, 
renewable energy-
powered transport)

Fleet size 
per million 
inhabitants

Development of smart 
transport systems 

(use of AI, IoT, digital 
platforms for traffic 

optimization)

 Adoption rate of new 
zero-emissions buses

Network length 
per million 
inhabitants

Share of people 
supporting political 

action on climate change

Availability of 
electric bike and 
scooter-sharing

Public transport 
ridership per 

capita

Presence of ride-
hailing & car-

sharing services

Total number: 5 Total number: 6 Total number: 4

Total indicator 
number 15

Table 3 Selected sustainable transport indicator's weighting scheme 
considering the MENA region 

Indicator Weight

Metro fleet size (vehicles/1 mn inhabitants) 0.12

Metro network length (km) 0.12

Tramway/LRT fleet size (vehicles/1 mn inhabitants) 0.08

Tramway/LRT network length - network length 0.08

Bus fleet size (vehicles/1 mn inhabitants) 0.15

BRT network length (km) 0.1

Minimum public transport fare ($) 0.1

Share of populations with convenient access to public 
(transport, 2022 (Public Transport Modal Share (%)) 0.1

Transport CO2‚ emission per capita CO2‚ emissions per 
capita (t), 2021 0.1

Carbon footprint of transport: its share in global emissions - 
CO2 emissions per capita, 2021 (excluding LULUCF) 0.05
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performance assessment as it's known that transport emis-
sions remain a major sustainability challenge in MENA 
region, as urban areas are highly dependent on fossil-fueled 
private vehicles (Sulaiman, 2025). The transport CO2 score 
was estimated using vehicle density per million inhabitants 
as a proxy for emissions, and the key findings were demon-
strated in Table 4.

Despite government-led initiatives to promote elec-
tric vehicles (EVs) and renewable energy in transport, the 
adoption rate remains below global standards (UITP, 2025).  
The lack of integrated sustainability policies across some 
MENA cities further exacerbates carbon footprint disparities.

The second pillar is the economic performance, and 
infrastructure, affordability, and public transport invest-
ment were discussed within this category. It needs to be 
emphasized that economic sustainability in transport 
systems hinges on affordability, network efficiency, and 
accessibility. While some cities have made significant 
investments in metro and tramway networks, the cost of 
public transport and service availability vary consider-
ably, the key findings were demonstrated in Table 5.

This analysis aligns with previous studies (UITP, 2025), 
which indicate that MENA transport investments alone do 
not always translate to affordability. Cities should focus on 
fare optimization, multimodal integration, and targeted 
subsidies to enhance economic accessibility.

Last but not least, the third pillar is social and digital 
accessibility in which the focus is on smart mobility and 
public transport integration.

Even though the integration of digital mobility solutions 
such as real-time trip planning, e-ticketing, and AI-based 
traffic management is crucial for increasing public transport 
adoption (UITP, 2021), digital accessibility levels vary sig-
nificantly across MENA cities as demonstrated in Table 6.

Empirical analysis indicates that digitalization 
enhances transport efficiency and should be a priority for 
cities looking to improve ridership and reduce congestion. 

The scope of the performance assessment was focused 
exclusively on Dubai, Doha, Riyadh, Cairo, and Algiers due 
to the availability and consistency of relevant data. In other 
MENA cities, data availability was extremely limited, often 
restricted to one or two indicators at most, or entirely absent 
making comprehensive evaluation across the full set of sus-
tainability pillars unfeasible.

The final sustainable transport ranking is demon-
strated in Table 7.

It's essential to highlight that even though Cairo comes 
9th as ranking but they have made tremendous advance-
ment in the three pillars with providing reliable data.

To complement the indicators based analysis insights, it is 
essential to reflect on the overall distribution of sustainable 
transport performance across the region. Based on the results 
in Table 7, the average Sustainable Transport Score (STS) for 
the evaluated MENA cities is approximately 0.234.

Out of the twelve assessed cities, three cities scored above 
the average—Doha (0.596), Dubai (0.459), and Riyadh 
(0.391). These cities are primarily located in high-income 
countries or have shown strong policy commitment toward 
sustainable transport, supported by modern infrastruc-
ture and digital integration. For instance, Doha and Dubai 
significantly benefit from their investments in metro sys-
tems, AI-based traffic management, and bus fleet expan-
sion, while Riyadh's recent efforts in metro development 
and smart mobility are beginning to yield results.

Conversely, nine cities scored below the regional aver-
age, including Algiers (0.219), Amman (0.208), Tunis 
(0.206), Beirut (0.189), Kuwait (0.179), Cairo (0.126), 
Rabat (0.094), Muscat (0.078), and Bahrain (0.064).  
These cities often face persistent challenges such as 
aging infrastructure, governance fragmentation, low data 
transparency, and a high dependency on private vehicles 
or informal transport modes. In cities like Cairo, despite 
having the region's oldest metro system and highest rid-
ership base, insufficient digital integration, underfunded 

Table 4 MENA cities' environmental performance

City Country 
code

Metro 
fleet size 
(vehicles 

per million)

Congestion 
impact 

on carbon 
footprint

Alternative fuel 
adoption

Doha QAT 278 Severe Limited adoption

Dubai ARE 177 High Leading in EV & 
e-mobility

Riyadh SAU 52 Severe Leading in EV & 
e-mobility

Cairo EGY 37 N/A Limited adoption

Algiers DZA N/A N/A Relies on diesel 
fleets

Amman JOR N/A Low Limited adoption

Tunis TUN N/A Low Limited adoption

Beirut LBN N/A Moderate Relies on diesel 
fleets

Kuwait KWT N/A High Relies on diesel 
fleets

Rabat MAR N/A Low Limited adoption

Muscat OMN N/A Moderate Limited adoption

Bahrain BHR N/A N/A Relies on diesel 
fleets
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Table 5 MENA cities economic performance

City Country 
code Key strength Key challenge Monthly public transport 

cost (PPP-adjusted USD)
Metro network length 

(km)

Doha QAT Largest metro and tramway 
fleet per capita N/A $42.86 76 km

Dubai ARE Well-developed transit 
network Affordability remains an issue $53.85 89.6 km

Riyadh SAU Metro expansion securing 
strong performance

High transport costs limit 
accessibility $73.68 176 km

Cairo EGY Largest ridership base in the 
region

Severe overcrowding, unreliable 
service $55.56 10 km

Algiers DZA Developing metro system NA $28.69 18.8 Km

Amman JOR Growing interest in BRT 
systems Lack of established rail infrastructure $103.13 NA

Tunis TUN Extensive light rail network Aging infrastructure and rolling stock NA 21

Beirut LBN N/A Absence of formal public transport 
system NA NA

Kuwait KWT Plans for metro development Currently lacks mass transit options $61.1 NA

Rabat MAR Successful tramway system Expansion to meet growing demand NA NA

Muscat OMN Investments in bus services No rail-based public transport NA NA

Bahrain BHR Initiatives for integrated 
transport network Limited public transport usage NA NA

Table 6 MENA cities' social performance

City
Digital 

accessibility 
ranking

Key strength Key challenge Smart mobility integration

Dubai ARE 1st Advanced AI-driven transport 
management N/A Real-time trip planning, e-ticketing, 

MaaS integration 

Doha QAT 2nd Strong digital infrastructure for 
transport N/A AI-powered transport platforms 

and congestion management

Riyadh SAU 3rd Investing in smart mobility platforms Full integration still in 
progress

Smart mobility expansion in 
progress

Cairo EGY 4th N/A Lack of modern e-ticketing 
and digital services

Limited digital transport 
integration 

Algiers DZA 5th N/A Outdated ticketing and 
accessibility issues

Limited digital transformation in 
public transport

Amman JOR 6th Initiatives for smart city development Fragmented public transport 
system

Plans for integrated mobility 
solutions

Tunis TUN 7th Development of digital mobility 
strategies Implementation challenges Action plan for smart mobility in 

progress

Beirut LBN 8th Emerging smart mobility initiatives Reliance on informal 
transport systems

Efforts to introduce digital 
transport solutions

Kuwait KWT 9th Adoption of intelligent traffic control 
systems

Need for comprehensive 
smart mobility framework

Integration of blockchain in 
transport systems

Rabat MAR 10th Implementation of smart mobility 
projects

Coordination among various 
stakeholders

Initiatives to promote digitalization 
in transport

Muscat OMN 11th Deployment of intelligent transport 
solutions

Early stages of smart mobility 
adoption

Introduction of smart parking and 
EV charging systems

Bahrain BHR 12th Integration of smart meters in public 
transport

Enhancing public transport 
utilization

Real-time passenger information 
systems implemented
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public services, and service reliability issues have hin-
dered performance across all sustainability pillars.

This disparity illustrates a clear divide between cities 
with proactive policy frameworks and those still constrained 
by structural and institutional limitations. It emphasizes the 
importance of not only investing in physical infrastructure 
but also strengthening governance coordination, affordabil-
ity measures, digital solutions, and behavioral change strate-
gies to unlock the full potential of sustainable transport sys-
tems across the MENA region.

7 Policy recommendations for the sustainable transport 
sector in the MENA region
The findings of this study highlight the urgent need for pol-
icy reforms to create a more sustainable, efficient, and acces-
sible transport system in the MENA region. The following 
recommendations focus on infrastructure development, 
affordability, governance, digital transformation, and behav-
ioral change to ensure long-term mobility sustainability.

1.	 Invest in public transport infrastructure and integration
	 MENA cities should expand and integrate public 

transport networks to reduce congestion and car 
dependency. Metro and BRT systems should be 
scaled up in high-density cities, while feeder bus 
networks and micro-mobility options (e-scooters, 
bike-sharing) should improve last-mile connectiv-
ity. Public-private partnerships (PPPs) can help fund 
these expansions while reducing the financial bur-
den on governments.

2.	 Make public transport more affordable and accessible
	 Affordability remains a barrier in many cities, with 

Riyadh's transport costs ($73.68/month) among the 
highest. Governments should subsidize fares for 

low-income groups, introduce smart fare systems, and 
ensure pricing policies match income levels. Special 
policies should support women, the elderly, and dis-
abled individuals to improve transport inclusivity.

3.	 Enhance governance and policy coordination
	 Fragmented decision-making weakens transport 

planning across MENA. Cities need unified trans-
port authorities to streamline operations, enforce sus-
tainability regulations, and promote transparency. 
Climate governance in transport should be strength-
ened with emission reduction targets and congestion 
pricing mechanisms.

4.	 Promote low-carbon and electric mobility
	 Despite efforts, EV adoption remains slow, with Dubai 

and Riyadh leading the transition. Governments should 
offer subsidies for electric public transport fleets and 
invest in charging infrastructure. Low-emission Zones 
(LEZs) should be introduced in major urban centers to 
restrict high-emission vehicle use.

5.	 Leverage digital innovation for smart mobility
	 MENA cities should expand AI-driven traffic manage-

ment systems to optimize urban mobility. Digital pay-
ment solutions, real-time trip planning, and Mobility 
as a Service (MaaS) platforms can improve commuter 
experiences. Cities like Dubai and Doha already lever-
age smart mobility solutions, while Cairo and Algiers 
still lack modern e-ticketing systems. Another import-
ant aspect is port sector, integrating automation and dig-
ital efficiency tools into transport systems can signifi-
cantly reduce emissions while enhancing operational 
decision-making, underscoring the value of cross-sec-
tor sustainability strategies. (David et al., 2024)

6.	Encourage behavioral change to reduce car 
dependency

	 Sustainable transport policies should be combined 
with incentives and awareness campaigns to shift 
travel behavior. Congestion pricing, carpool lanes, 
and work-from-home incentives can reduce reliance 
on private cars. Employer-based mobility programs 
can offer transit benefits to encourage employees to 
choose public transport.

7.	 Improve freight and logistics sustainability
	 Freight transport is a major contributor to urban con-

gestion and emissions. To mitigate its impact, cities 
should develop freight consolidation centers, pro-
mote electric delivery vehicles, and integrate rail and 
maritime transport for goods movement.

Table 7 Sustainable transport ranking in the MENA region

City Sustainable transport score (STS) Rank

Doha 0.596 1st

Dubai 0.459 2nd

Riyadh 0.391 3rd

Algiers 0.219 4th

Amman 0.208 5th

Tunis 0.206 6th

Beirut 0.189 7th

Kuwait 0.179 8th

Cairo 0.126 9th

Rabat 0.094 10th

Muscat 0.078 11th

Bahrain 0.064 12th
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8 Conclusion
Sustainable transport in the MENA region is at a critical 
crossroads. While cities such as Dubai, Doha, and Riyadh 
have made significant strides in developing modern tran-
sit infrastructure, affordability, accessibility, and environ-
mental impact remain key challenges. The findings of this 
study highlight the urgent need for comprehensive pol-
icy interventions to reduce car dependency, expand pub-
lic transport networks, improve governance, and leverage 
smart mobility solutions.

The indicator-based assessment provided in this research 
underscores that infrastructure alone does not guarantee sus-
tainability, a holistic approach integrating economic, social, 
and environmental dimensions is essential. Cities should go 
beyond metro and bus expansions and focus on multimodal 
integration, affordability, and technological advancements 
to ensure equitable and efficient mobility.

The key findings are:
•	 Doha ranks highest in sustainable transport, benefit-

ing from strong public investment and modern metro 
infrastructure.

•	 Dubai excels in digital mobility but should address 
affordability concerns to enhance accessibility.

•	 Riyadh's ongoing metro expansion improves con-
nectivity but requires pricing reforms to ensure 
transport remains accessible to all.

•	 Cairo faces severe congestion and infrastructure 
bottlenecks, demanding urgent investment in public 
transport electrification and service reliability.

•	 Algiers and other lower-ranked cities need greater 
policy coordination and investment in digital trans-
port solutions and public transport networks.

Ultimately, sustainable transport in MENA requires a 
shift in both policy and public perception. Cities should 
prioritize integrated transport planning, climate-con-
scious policies, and behavioral incentives to encourage 
greater reliance on public and shared mobility. With tar-
geted investments, better governance, and digital trans-
formation, MENA cities can build resilient, low-carbon 
transport systems that enhance urban livability, economic 
competitiveness, and environmental sustainability.

The path forward is clear: act now, invest smartly, and 
create transport networks that serve both current and 
future generations.
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Appendix
Note on the Selection of the Weighting Scheme for 
Sustainable Transport
Indicators in the MENA Region

The weighting scheme used in this study was designed 
to reflect the contextual priorities and regional challenges of 
sustainable urban transport in the MENA region. Given the 
diversity in income levels, infrastructure maturity, and gov-
ernance structures across the region, the weighting of indi-
cators was informed by the following logic:

1.	 Emphasis on modal infrastructure (High weighting 
for metro and bus fleet size):

	 Public transport infrastructure is at the core of sus-
tainable mobility, particularly in car-dependent 
MENA cities. Indicators such as metro fleet size 
(0.12) and bus fleet size (0.15) received relatively 
higher weights due to their critical role in offering 
viable alternatives to private vehicle usage, especially 
in cities struggling with congestion and emissions.

2.	 Support for network reach and capacity (Weighting 
for metro and tramway lengths):

	 Metro (0.12) and tram/LRT network length (0.08) 
were prioritized to capture the spatial coverage and 
accessibility potential of public transport systems. 
Network length influences ridership levels, last-mile 
connectivity, and modal shift behavior.

3.	 Inclusion of environmental considerations:
	 Given that the transport sector is a major contributor 

to CO2 emissions in MENA urban areas, indicators 
such as transport CO2 emissions per capita (0.10) and 
transport's share in global emissions (0.05) were inte-
grated with moderate weighting. These reflect envi-
ronmental performance without overemphasizing it 
at the cost of other dimensions.

4.	 Affordability and accessibility as key economic & 
social dimensions:

	 Public transport fare levels (0.10) and population with 
access to public transport (0.10) are central to equita-
ble mobility. In many MENA cities, affordability is 
a barrier, particularly for vulnerable groups such as 
low-income populations and women. These indica-
tors were thus assigned balanced importance.

5.	 Recognition of new and emerging mobility trends:
	 To capture innovation and future-readiness, the 

scheme includes alternative fuel and zero emission 
bus adoption, ride-sharing presence, and digital 
transport systems (weighted across multiple social 
and environmental indicators), albeit with slightly 
lower weights due to data limitations and varying 
levels of implementation across cities.

6.	 Alignment with regional data availability and 
relevance:

	 The weights were also influenced by data complete-
ness across the cities analyzed. Indicators with more 
consistent and comparable data such as metro net-
work length and public transport fares received 
higher weights to ensure robust comparative analy-
sis. Conversely, indicators with lower availability or 
standardization, such as cable car systems or water-
borne transport, were excluded or de-emphasized.

7.	 Balancing all pillars of sustainability:
	 The final scheme maintains a balanced distribution 

across the three core pillars: environmental, eco-
nomic, and social sustainability while also recog-
nizing institutional and governance aspects through 
indicators like modal share and digital integration.


