reviewed paper

Paratransit, Built Environment, and Urban Mobility — a Responsive Relationship

Ahmed A. Elsawy, Hany M. Ayad

(Assistant Lecturer Ahmed Elsawy, Alexandria Unsigr, Department of Architectural Engineering, Adexiria, Egypt,
a.atef@alexu.edu.eg)
(Prof. Hany Ayad, Alexandria University, DepartmefitArchitectural Engineering, Alexandria, Egypary.m.ayad @alexu.edu.eg)

1 ABSTRACT

Transit and mobility in developing countries aradial issues, achieving appropriate mobility inidestial
neighbourhoods can be a huge challenge; due tothplex urban structure of the built environmerd tre
prevalence of paratransit service that evolvedlitthe formal public transportation system gapisTpaper
tries to answer the dilemma of the chaos and irdditynin local urban mobility inside residential
neighbourhoods in Egypt through a systematic revfew analyzes paratransit service in Egypt, dsesigs
role in supporting local urban mobility, and ana&lyzts relationship to the built environment in tbeal
urban context regarding land use, accessibilitgl, sotio-economic conditions.

To conduct this study, a comparison is made betwegatransit services in Egypt and in some Asian
countries that depend on paratransit as an offggisiem that has its laws and guidelines and gggeratan
integrated manner with public transit. Also, a desitial neighbourhood that depends mainly on pamair

in local mobility was selected in Alexandria, Egyphd several components were assessed through the
neighbourhood including service characteristictepa of movement, stops, congestion zones, regoiat
safety ... etc.

The results of the study highlight the deficiendre&gyptian laws and regulations concerning trenping
and design of residential streets and neighbouhdodiccommodate paratransit service. and recommend
some regulations to be covered to achieve bettal fnobility inside residential neighbourhoods.

Keywords: Urban mobility, Built environment, Pagatsit, Accessibility, Mobility planning

2 INTRODUCTION

Unlike most developed countries worldwide, whichrkvto develop smart and sustainable mobility plems
people, including all means of transportation @ramnetro, light rail, BRT, bus, and bicycle), most
developing countries barely have any vision fore#tds and integrated transportation system. Adogrtb
the United Nations’ Sustainable Development Goal802 (SDGs), Goal 11: sustainable cities and
communities “make cities and human settlementsiginet, safe, resilient, and sustainable”(Unitedidyest
2015), where mobility is a main target to providstainable public transportation system that ersssaéety,
affordability, and accessibility for all people. Wever, in developing countries, transportation $atthe
primary qualities for adequate urban mobility that centered on: affordability, availability, acsiedity,
acceptability, safety, and sustainability (El-Khetie2017). Moreover, the prevalence of paratramsitice
that covers more than 60% of the transportatiowaordt is considered a main challenge for these cmmt
(Williams, White et al. 2015, Behrens, McCormickaét2016).

Paratransit is an informal and semi-formal netwtikt evolved to fill the gap in the formal public
transportation system which does not respond quittklthe population growth and mobility demands in
developing cities, and mitigate poor accessibilityjow-income communities (Lubis, Buchori et al.220
Acheampong, Lucas et al. 2022), it has no speagifites, stops, schedule, or fare, and always devalo
response to customers’ demand (Cervero 2000, Gerard Golub 2007, Finn 2012).While some see
paratransit as a threat that weakens the transiporsystem of the city and causes congestionrsfied it

an opportunity for sustainable mobility. Paratransitwork is complex, it is not a sign of inforntglor rural
areas, It appears in most urban regions of citezghes the zones where the public transit fadecoter,
and provides excellent accessibility. Consequeiitbhould be recognized as a constituent compaouiettie
public transportation system, and there is a needah integration between the formal and parattansi
systems, where the two systems serve each othereiconciliation (Gota 2018, Talamini and Ferr@od9).

Service between urban, rural, and peripheral zdeeprovided by paratransit, which begins at the
neighbourhood level and adapts to reach main trategions, markets, and core parts of the city, serves
as intermodal connections to the formal public gpmtation system (Gamble and Puga 2017, Talamuhi a
Ferreira 2019). It operates mainly in the zonesosurding the main transit stations and stops, esiri
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commuters from their place to destination, and mssaccessibility to the zones outside the catchareas
of the mass transit, so its role is important hosvéts spontaneity is an obstacle.

This paper focuses on the informal transit in Egyta constituent of paratransit. It reviews araares
the laws and regulations of informal transit infeliént developing countries, especially in Asianpares it
to the current situation in Egypt, and highlighte thain shortcomings and recommendations that &Hmmul
taken into consideration to achieve an adequatgiation between formal and paratransit systems. Th
paper’s structure will continue as follows: sectBreviews the literature on paratransit and previstudies
in developing countries and compares it to Egygttien 4discusses the parameters of the built emwient
that affect urban mobility, section 5 presentsgsbkected case study, findings and discussion,ose6tithe
main conclusion is given, and section 7 is conadaimut recommendations and intervention scenarios.

3 PARATRANSIT IN DEVELOPING COUNTRIES

Paratransit is mainly concentrated in developingntiwes, and low and middle-income communities, its
modal share represents nearly 50% in Asia, 80%fiita and 70% in South America(Salazar Ferro 2015,
Behrens, McCormick et al. 2016). However, some tes) have succeeded in dealing with, organizing,
regulating, legalizing, and converting it into arqaete local mobility network that operates in hanywith

the official transportation system. While others siruggling to accommodate.

Paratransit mobility depends on affordability, #adaility, reliability, door-to-door accessibilitygomfort,
flexibility in schedule, routes, and stops, andespef the service(Lubis, Buchori et al. 2020). Hoere
many problems are associated with it, includindficaongestion, road accidents, noise and airypiolh,
and fuel consumption. Many scenarios were set ugvéocome these problems including age-based itetrof
programs, emission-based regulations, use of @eathicles, fuel economy standards, and restristiat
sometimes.(Hook and Fabian 2009). WHO (2017)puattesgies for paratransit accident reduction to ensur
safer vehicles, roads, mobility, and road usertgaand improve the built environment parametand
road infrastructure to accommodate different mbitiptions. This includes some interventions inagigd
exclusive paratransit lanes, traffic calming, impng road conditions, widening sidewalks, providing
cycling facilities, providing vehicles with antilecbrake systems and headlights, enforcing drivers t
compulsory training, mandatory licensing of vehsclenforcing speed limits, and enforcing alcohall an
medical legislations.

3.1 Paratransit in Asia

The most successful paratransit models can be fiouAdian countries like India, Thailand, Banglddethe
Philippines, and Indonesia. The annual expansienaae rate in paratransit system in these counsrié%
and their fleets are expected to double everyyaears especially the two and three-wheeler vehieldsh
currently constitute close to 30% of total motodizeshicles worldwide and is expected to reach il
vehicles by 2050 (Kumar, Singh et al. 2016, Goth&0

3.1.1 Current situation

Paratransit appears in several modes in Asian gesnincluding Auto Rickshaw, Bajaj, Minibus, Tata
Magic, Vikram, Mahindra, Angkot, and Becak. It opis either motorized or manually and its capacity
varies from 1-2 passengers to 20 passengers. Tineges vary from one context to another for exariple
the rural zones it has no license, fare, or roegulations, however, in urban cities, the paratrass
subjected to restricted regulations by the goventnaed transport authorities considering licensiage,
route, safety standards, and organizational strefumar, Singh et al. 2016, Phun, Kato et al. 2019

3.1.2 Laws and Regulations

The research reviewed the laws and regulationsadditpansit applied in developing countries in India
Thailand, Bangladesh, Malaysia, Singapore, Vietnardpnesia, and Cambodia, these laws provide an
effective model for regulating paratransit where tiovernment, department of Transport, and regylato
bodies are always present to contribute to safeilityplcreate convenient environment for paratransi
operation, and work to integrate between paratramsl the formal transportation system. These egiguls

can be divided into two sections as follows:

(a) Legalizing Framework
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Licensing and permitting: To establish new paraitaservices, operators must request a permit
from the government’s Department of Transport. gbeernment's approval is based on the current
service situation and passengers’ demand; as tiberuof permits is limited to control the number
of service vehicles.

Route planning: To ensure traffic flow, avoid cartB with the main transportation system, and
cover the demand pattern, the service routes asmgroel and indicated through the regulatory
bodies, and a fine is applied for not adhering.

Fare regulation: The regulatory bodies are resptmdor setting mechanisms to calculate the
appropriate fare and periodical fare revision.dme places, metered fares are applied to calculate
fares based on distance.

Safety standards: Paratransit vehicles are reqtireskeet certain safety standards, such as fidst ai
kit, fire extinguisher, drivers’ training, and pedic inspection to ensure compliance with these
standards.

GPS tracking: for real-time monitoring of vehiclés;make sure of their adherence to the designated
routes and their adherence to regulations. In sdtiess, paratransit is organized through dedicated
Apps-based systems that are used for booking ayrdgrd.

Electric vehicles: encouraging sustainable mobitityough the usage of electric vehicles and
providing charging facilities to lessen environnaminpacts on transportation

(b) Organizational Structure

Public and private ownership: Ensure the ownerahipoperation of paratransit vehicles whether by
individuals or components of a bigger organizegaig fleet

Operators associations: The role of the assocwtisnto represent paratransit drivers and their
interactions with transport authorities.

Coordination with transport authorities: verify tivgeraction between paratransit operators and
transport authorities in charge of monitoring thattivities. This includes data sharing, reporting
procedures, and compliance monitoring.

Road Infrastructure: To accommodate paratransie government makes investments in
strengthening road infrastructure including widenistreets and providing dedicated lanes for
paratransit vehicles in which street design inctudefined lanes inside residential neighbourhoods;
to avoid conflicts with other modes of transpodatand pedestrians and ease mobility and traffic
flow, particularly in congested areas. These lames integrated into the built environment with
consideration to lane width and turning radii. Tenetreet design considerations are planned todit t
movement and space needed for paratransit vehicles.

Parking and stations: Create centralized pick-ugh @mop-off points for paratransit close to transit
terminals, markets, and residential areas. Thilsgivie passengers a convenient and organized space
to wait without being stacked in traffic congestiom main streets or around mass transit stations.
and make it easier for people to switch betweetiptiansport and paratransit.

Traffic management: using traffic signals and sggwafor paratransit vehicles to organize their
movement in the built environment without contréidic with pedestrians, cyclists, and traffic.

Road safety campaigns: The government aims to aseraccidents and increase transportation
effectiveness by enhancing road safety. It rungaiiies for paratransit passengers and drivers to
promote road safety, these campaigns raise publaremess of the value of safe driving and
compliance with traffic regulations.

3.2 Paratransit in Egypt

Paratransit in Egypt is mainly focused on smallsyanicrobuses, minibuses, and three-wheelers tukan
one hand, it is accompanied by many problems lidfi¢ congestion, and lack of the primitive quiali for
adequate urban mobility, and sometimes leads tialseegregation based on the local urban conteslt, b
environment, and socio-economic status of the meoHbwever, on the other hand, the paratransit’s
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complementary role as an essential mode of molitigy¢ people depend on is non-negotiable; it asta a
feeder for the main public transport, solves thallehges of accessibility and the first and lademi
connection problems in the peripheral urban zorfethe city, and provide thousands of employment
opportunities for unskilled workers (Cervero 200@Jenzuela Jr, Schweitzer et al. 2005, Neumann 2014
Liu 2018, Acheampong, Lucas et al. 2022).

3.2.1 Current situation

Paratransit modal share in Egypt is nearly 55%hef whole transportation system (Salazar Ferro 2015,
Behrens, McCormick et al. 2016), and it represahtsost 83% of all motorized trips (Abd Alla, S. 201
People depend on paratransit in their daily lifatiree; as it is the most available, flexible, andeeded
schedule means of transportation that responcetstibrtage in the formal transit system.

Paratransit service in Egypt is divided into searivial and informal transit. The semi-formal transit
organized and licensed by the city’s public tramspathorities, it has specific routes and faresruufixed
stops, frequencies, schedules, or times. Whileyinél transit -which is the focus of this researshmainly
represented in the following classes (small vamd, icrobuses, and 3-wheelers tuk-tuk) as shown in
(Figure 1), It is not licensed or organized, hagract information, has no specific routes, stéqgsjuency,
fare, or time, operates on an extended scheduldbas customers’ demand, and concentrated on daé lo
scale of the neighbourhoods.

A big share of the informal transitis representedhie tuk-tuk; a small size 3-wheeler vehicle tha¢rates
almost 24-7, especially in the inner local zonestdrted to appear in 2005, according to CAPMAR (2,

Egypt contains 5,600,000 tuk-tuk, of which only 30& are licensed which is nearly about 5% of dtal t
number of vehicles and the rest are informal oBgypt imports 50,000 tuk-tuk each year, which paevi
150,000 job vacancy (Hosny 2013), It is an effextivean of transport; due to its small size anddastice

that makes it easy to operate in the small zorasow streets, and complicated urban fabrics thblip

transport cannot reach.

However, the informal transitsector in Egypt is @opanied by several problems which can be grouped
under three main categories: traffic congestiogidants, and personal safety. This is due to tlserate of
regulations, surveillance, and law force.

3.2.2 Laws and Regulations

Several governmental documents, mobility reporticial plans, and transportation laws and regolasi
were reviewed, it was found that Egypt has no das to regulate informal transit, there is nocsiedata
or counts regarding their numbers or operators, ramdiefinite legislation to regulate their routéee,
schedule, operation zones, or safety standardseTfi@o force to legalize and license them extmptome
practices from the local authorities of each distiotherwise, they operate either without a lieelie in the
case of tuk-tuks, or they are licensed as private tike in the case of small vans, however, thegrate
commercially and pay no taxes.

Many governmental plans noted the importance gmtg importing the tuk-tuk, pan its mobility ineh
streets, and replacing it with small vans that afgepon natural gas; due to its implications axdeeds the
capacity of cities and towns (Arafa 2021). Howeak these plans failed to be achieved; due torapéd

and vast spread since 2010 especially in the ladzn contexts, which led to the necessity to Beeand
authorize the informal transit and find ways toule¢e and integrate it into the whole transportatietwork
of the city as an effective way for sustainable itityb

Some successful attempts were made to organizéukuiwhich resulted in organized fleets operated by
private companies like Uber and Careem, thesesfleave specific fees, facilities, and schedulesumen
personal security and safety standards considehilvgrs and vehicles, and sometimes they use Apps f
booking and GPS tracking. However, these fleetsatpeon a small scale for local mobility insidevpte
gated communities and residential compounds lik&@lna City in Hurghada governorate on the Red Sea,
and Marassi City on the North Coast of the Mediteean Sea(Figure 2).

Table 1 represents a comparison of the paratraesiice in Asian countries and Egypt; to summaaizd
highlight the main shortcomings and the promisinteriventions that were applied in these developing
countries and achieved convenient practices andatgns for urban mobility.
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Criteria Developing countries in Asia Egypt
Licensing Yes Partially
Route planning Yes No
Fare regulations Yes No
Safety standards Yes No
GPS tracking Partially No
Electric vehicles Partially No
Operators’ associations Yes No
Coordination with transport authorities Yes No
Road infrastructure Yes No
Parking and stations Yes No
Traffic management Yes No
Road safety campaigns Yes No

Table 1: Comparison between regulations of paratram8sian countries and Egypt

4 BUILT ENVIRONMENT FACTORS THAT AFFECT URBAN MOBILIT Y

In studying the relationship between urban mobidid the built environment inside the neighbourlspod
most studies highlighted that the characteristicthe built environment are the potential that emeges
informal transit to evolve, urban structure elersemicluding land use, public transport planningeet
pattern, urban fabric, demographic characteris8osjal aspects, and economic status all infludreoeel
behavior and mode choice, in addition to differem@asures of the built environment including the 5Ds
variables defined by Cervero (density, diversitgsign, distance, and destination accessibility)ifigvand
Cervero 2010, Guerra, Cervero et al. 2012, GamiodlePaiga 2017, Tong, Wang et al. 2018, Kumar, Sekhar
et al. 2020, Falchetta, Noussan et al. 2021, Acbeamn Lucas et al. 2022, Gupta, Bivina et al. 2022)

4.1 Land use diversity

Many scholars have cited that land-use patterreciaffavel behavior and mode choice; this then otgpa
how paratransit is planned and spread. Studiesatkfand-use diversity as a combination of eighti{ase
categories that exist within the neighbourhood exitresidential, commercial, industrial, recrea#l
transportation, government buildings, utility, amdcant land. When all amenities: schools, grocery,
hospitals, facilities, and open spaces are in pmityxiand within walking distance, people depend lea
informal transit for mobility.

4.2 Transportation accessibility

Representing the distance and time needed to apeasiE transit and stations from the center of the
neighbourhood, this gap determines where informaaisit works as an intermodal system to achiewt fir
and last-mile connectivity between homes and datitins.

4.3 Road infrastructure

Streets in terms of (design, width, pavement, aadngetry) affect the ability to accommodate public
transportation systems to serve the district, wicturn affects the use of informal modes that ceerch
these zones. sidewalks in terms of(presence, wailtld, quality), facilities for the physically disabl
presence of pedestrian crossing, traffic signssagidials, traffic speed, and volume. All these fexctaffect
travel behavior and mode choice.

4.4 Walkable and friendly environment

Providing spaces that encourage active modes wéltia which sidewalks are well-designed to attract
pedestrians and positively influence them to wal&;they find comfort, safety, cleanliness, contiui
surface quality with no obstacles, a buffer froaffic, greenery, shading, shops to screen, opecespand
adequate lighting. Also, providing safe cyclingdarhat are separated from traffic encourages pdopise
bicycles safely and reduces depending on the irdbtiravel modes.
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4.5 Population density

In densely populated neighbourhoods the demandrdmsportation service is high, and informal transi
often meets this demand and provides flexible frartation options that adjust routes, patterns, and
schedules based on the local needs and amenities.

5 CASE STUDYALEXANDRIA, EGYPT

To better understand informal transit in Egypt &gy it operates inside neighbourhoods, an anabfsés
residential neighbourhood in Alexandria, Egypt weslertaken. The selected study area (Moharam-bek
district) is considered a condensed middle-classdeatial neighbourhood within the urban context of
Alexandria. The neighbourhood is served by pulshogit on the periphery however the inner zonesléns
the neighbourhood are barely accessible by putditsport, a matter that leads to the revealingnfafirimal
transit the achieve local mobility inside the ndigbrhood.

5.1 Methods

The survey is based on two steps; first, an obsienal analysis is carried on by taking rides oa dxisting
modes of the informal system operating in the nadgihhood; to analyze the current situation, andrsec
conducting discussions with users and drivers atteugservice. The following key components werelistl
in the survey:

e Types of existing informal transit

* Vehicles’ characteristics (safety, design, manuifiastetc.)
» zones of operation, and pattern of movement
e service stops, hotspots, and congestion zones
¢ Routes and scheduling

e Fare structure

» Operational characteristics

* Role and contributions of the service

e Existing regulations

* Licensing

» Social concerns and personal safety

Figure 3: paratransit vehicles in Moharam-bek, Atedria — represented in tuk-tuks that operatedllgdresearcher, 2023)

5.2 Findings

The study area is featured by the spread of tuk-takk shown in figures 3 and 4 in which they operate
illegally, move in opposite directions without amggulations, and cause congestion and conflicts trétms

2
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and vehicles. The key components of paratransitulegie analyzed in the study area are summarized in

table 2.

Figure 4: illustrative satellite image indicatingntext & mobility options in study area (source:d@te earth, 2023)

safety standards

Component Description
Existing informal transit Motorized tuk-tuk: a tlerevheeled vehicle with a capacity of 2 passengers
Vehicle characteristics anf Vehicles are of poor quality, sometimes there i®egrcapacity of 3-4 passengers, all vehicles muliesel,

and lack any safety standards considering driveo@riiques, maneuvering, their rush driving causeleants
with vehicles and pedestrians.

zones of operation, and patte
of movement

rnTuk-tuks mainly operate in the inner zones andetireAnd the main collector street in the neighboad
(tram street) is their reference, where they drarn or end at. The pickup points can be anywhethe
vehicle is empty.

service hotspots and congesti
problems

privehicle pick-up/drop-off stops are near the maiway station and bus stop at (Misr Station)andrriba
main markets; to carry people to their homes. Arrhain congestion appears when they move in djgp
directions with the tram.

OSi

Routes and scheduling

Routes are highly flexibt:dynamic based on customer demand, they operaggpiosite directions to read
their destination. Scheduling is extended 24-7,&rtle main hotspots the vehicles work on a qsgseem

Fare structure

There are no definite measures hulate fares based on distance, drivers chargsepgsrs at thei
discretion or based on negotiation; which leadsoter-charging causing problems between drivers
passengers.

and

Operational characteristics

Tuk-tuks provide d@eddor and ride-hailing services. As soon as tresgrger gets down, the drives tend
move back to the main hotspot zones.

—

(o]

Role and contribution

Tuk-tuks play a critical rateaddressing local mobility needs inside a neilthood, providing connectivity
between highly generating and attracting pointd, ashieving first and last-mile connectivity to fiakransit.

Existing regulations

There are no regulations &pjplo tuk-tuks, they operate chaotically.

Licensing

The majority of tuk-tuks are not licedsa few tuk-tuks were noticed to carry licensegséut that doesn’
exceed 5% of the total number.

t

Social concerns and person
security

aThere are many concerns noticed regarding inapiatepdrivers’ behavior with users when negotiaiags
and with other vehicles’ drivers when complainitogpat their movement out of their lanes and in thpasite

direction. Also, there are some accidents regarkiithigapping and harassment using tuk-tuks.

Table 2: Characteristics of the informal transithia case study area (Moharam-bek district, Alexan&gypt)

5.3 Discussion

In the absence of adequate official data, the nusthused for the case study formed a significanttinip
provided information concerning informal transiteogtions and characteristics in urban neighbourfiood

The case study area showed that however tuk-tekacamompanied by a huge amount of problems and have

a lot of concerns: safety, personal security, cetige, traffic, fare, routes, and regulations, thezodes of

informal transit provide the needed local mobiiitgide the neighbourhood which is not served bylipub
transport; this service is the only way to connpebple to their destination whether to the main
transportation terminals, markets, and other arnesnit
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The study revealed that the characteristics oftihié environment played a vital role in the spreafd
paratransit; high population density, condenseamuflabric, poor road infrastructure, irregular getmy of

streets, and poor road planning hierarchy, alleHastors obstruct public transit accessibility evhin turn

open the space for paratransit, also the detesidrabnditions of sidewalks and the unfriendly whlka
environment prevent people from active transpantati

6 CONCLUSION

This paper has contributed to a better understgmafithe role of paratransit service in meetingribeds of
local urban mobility in Alexandria, Egypt. It helbéo answer several questions considering: What tfp
local mobility inside neighbourhoods? What conttib does it add? What type of users does it seane?
What problems are accompanied with? On one haedydber showed that paratransit service is a proble
that causes chaos and congestion inside neighbmashblowever on the other hand, it highlightedots in
local urban mobility, it showed that this serviedndispensable in the areas poorly served by pttansit,
this service is highly flexible to fit users’ need#though it may not be comfortable and safe, siones they
represent the only choice for people to move taiftbeir destinations.

When comparing the situation in Egypt to the susftesxamples in Asian countries, it was found that
Egypt almost has done nothing to solve the chaas iaformality of paratransit service, the only
consideration is some calls to license these vehiahd this is not the regulatory decision thatierssa
better organization to the network. With more ti@amllionvehicles that operate informally in theests of
Egypt, more decisions and laws have to be madeguate and accommodate this service.

Learning from the Asian lessons, Egypt has to famughe legalizing framework considering: obligator
licensing, route planning for the service, fareutaions based on the distance, GPS tracking foh ea
vehicle, and safety standards including vehiclemaance, driver training, and regular inspectiofiso, the
organizational structure has to organize this sertinrough specific laws and regulations for tljset of
transit and paratransit has to be represented byatips associations that are responsible for trigan
public and private ownerships of vehicles, coortiita with transport authorities, ensuring continsiou
inspection and laws implementation, and solvingditigers' problems.

Moreover, one of the main problems of paratrarsivise is the accompanying congestion and accidents
Specific rules have to be formulated concerninffitrananagement that regulate the movement indige t
built environment, indicate separate lanes esggaal the main streets to prevent conflicts withsgand
determine specific parking and stations which havee well designed and placed based on the asalysi
the hotspots and transit terminals for each neighimnd; to prevent overcrowding and street blocking

7 RECOMMENDATIONS

This paper sets the basic guidelines for the rakatpansit plays in the urban environment andffeceon
local mobility in Alexandria, Egypt. However, it diilighted the deficiencies and shortcomings in the
Egyptian transportation laws that failed to accordate paratransit service. These laws need to be
considered by the government and decision-makeensure adequate and safe mobility for all people.

First: mobility in Egypt has to be planned on twedls (two services) that work in integration wihch
other. The primary service is dedicated to longasise mobility including railways, metro, tram, aBRT

(known as trunk network), and the complementaryiserfor local mobility, acts as an intermodal neth
that connects commuters to the primary servicaughol local microbuses, vans, and tuk-tuks (knowhas
trunk-feeder network).

Second: Governments, transport authorities, andcywobkers should acknowledge the presence of
paratransit modes in cities and the role they jptayrban mobility, analyze their challenges, angetiap
laws and policies that enhance the quality of sesjiorganize their operation, and achieve safaggdbon
the successful practices applied in Asian countriediscussed before.

Third: urban planners have to pay attention topla@ning standards of the built environment andiezgial
neighbourhood that achieve strategically placedguit like markets, hospitals, schools, amenites]
transportation hubs, smart planning enables resideraccess services without the need to distarerand
has enormous promise for reducing the demand éat larban mobility.
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Fourth: attention should be paid to the improvemémroads and sidewalks infrastructure, urbangtesind
landscape, which in turn shall provide a friendhwieonment that encourages people to active mdakes |
walking and cycling, and reduce the need for |ocability.

Future research should consider how to apply thegelatory and organizational frameworks in thddfie
measure their effectiveness, and ensure law adteren
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