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Abstract	
Transport	contributes	to	global	energy	use	and	
carbon	emissions,	thus,	reflects	negatively	on	
climate	change.	Sustainable	urban	transport	
(SUT)	plays	a	vital	role	in	achieving	climate	
neutrality.	This	study	investigates	key	
challenges	of	megacities	and	assesses	the	
implementation	of	SUT	modes	in	City	of	Cairo	–	
a	megacity	by	addressing	legislative,	financial,	
social	and	cultural	barriers.	The	study	evaluates	
various	transport	modes	and	compares	
available	alternatives,	yet	examines	the	
environmental,	economic	and	social	impacts	
resulting	from	adopting	SUT	alternatives	and	
attaining	the	sustainable	development	goals.	
The	methodology	is	based	on	theoretical	and	
analytical	approaches	along	with	surveying	the	
definitions,	history	and	types	of	transportation,	
and	SUT	measures	and	indicators.	Results	
indicate	that	the	use	of	electric	buses,	monorail,	
and	high-speed	trains	mitigates	a	large	share	of	
GHG	emissions	in	the	city	of	Cairo.	Electric	
buses	reduce	energy	use	by	85%	compared	to	
diesel	buses,	beside	the	30%-45%	reduction	in	
fossil	fuel,	and	20%–35%	mitigation	of	CO2	
emissions.	Results	show	that	SUT	is	significant	
in	creating	livable	cities	and	attaining	the	SDGs,	
mainly	goals	3,	8,	9,	11,	12,	and	13.	
	
Keywords:	Climate	change	mitigation,	
Megacities,	SDGs,	Sustainable	development,	
Sustainable	urban	transport.	
	
1.	Introduction	
Climate	change,	human	mobility	and	health	are	
closely	interlinked.	Megacities	are	facing	
colossal	challenges	amidst	the	COVID-19	
pandemic,	energy	supply,	skyrocketing	
increases	in	global	energy	prices	in	the	second	
half	of	2021,	and	the	climate	crisis.	The	
transport	industry	is	classified	as	one	of	the	
major	industrial	sectors	worldwide.	Most	of	the	
manufactured	transportation	vehicles	are	
mainly	powered	with	fossil	fuel	and	recently	
natural	gas,	which	release	huge	amounts	of	
carbon	dioxide	(CO2)	during	combustion.	
Sustainable	mobility	for	the	21st	Century	faces	
many	challenges.	The	toughest	difficulties	are	
the	environmental	and	social	capability	to	
manage	the	mobility	of	people	and	freights	
(goods).		It	is	estimated	by	the	World	Bank	that	
passenger	traffic	will	exceed	80,000	billion	
passengers–kilometers	by	2030,	which	forms	a	
50	percent	increase	of	the	current	passenger	
traffic,	and	freight	volume	will	grow	by	70	
percent	globally.	Moreover,	the	number	of	
vehicles	on	the	roads	is	expected	to	increase	by	
twice	the	current	number	by	2050	[1].	In	

addition,	fast	growing-areas	such	as	China,	
India,	South-east	Asia	and	Africa,	billions	of	
people	are	likely	to	expect	higher	lifestyle	
standards	and	new	mobility	aspirations	[1].		
According	to	the	United	Nations	Secretary	–	
General’s	High-Level	Advisory	Group	on	
Sustainable	Transport,	the	sustainability	of	
transport	has	many	added	values	to	people,	
cities,	and	communities	[2].	

	

‘‘Transport	is	not	an	end	in	itself	but	rather	a	
means	allowing	people	to	access	that	they	need:	
jobs,	markets	and	goods,	social	interaction,	
education,	and	full	range	of	other	services	
contributing	to	health	and	fulfilled	lives.’’		
	
However,	transport	is	not	directly	endorsed	as	
a	discrete	global	SDG	as	such,	but	few	elements	
of	transport	were	included	indirectly	in	some	
SDGs,	mainly	goal	7	and	goal	11,	e.g.,	road	
safety,	carbon	emissions,	etc.	[3].		 Transport	
is	a	primary	consumer	of	fossil	fuel	and	energy;	
hence,	transportation	is	vital	for	achieving	SDG	
7	–	Clean	and	Affordable	Energy.	Similarly,	
transportation	is	essential	for	attaining	SDG	9	–	
Building	Resilient	Infrastructure	and	SDG	11	–	
Sustainable	cities	and	Communities.	
Nevertheless,	road	access	in	rural	areas	is	
strongly	linked	to	poverty	indices,	hence,	SDG	1	
[3].	According	to	the	World	Bank,	sustainable	
mobility	vision	is	defined	around	four	global	
goals	as	shown	in	Fig.1	[3].			
	

	
Fig.1 – Global goals of Sustainable Mobility 
Souce: Authors 
	
1.1.	Impacts	of	Transportation	
The	growing	quantities	of	emitted	gases	are	
responsible	for	the	exacerbation	of	greenhouse	
gas	(GHG),	where	they	are	the	main	cause	of	
global	warming	and	climate	change	(CC).	In	
2017,	transportation	sector	accounts	for	up	to	
20	percent	of	the	total	global	GHG	emissions	
[4].	In	Egypt,	transportation	consumes	the	

highest	amount	of	energy	in	terms	of	final	
consumption.	It	accounts	for	more	than	29	
percent	of	the	total	final	energy	consumption	in	
2018,	around	one-third	of	the	total	end-use	of	
energy	(18,000	ktoe),	according	to	statistics	
published	by	the	International	Energy	Agency	–	
IEA	[5]	as	illustrated	in	Fig.2.		
	
1.2.	Urgency	of	green	cities	development	
and	implementation		
According	to	the	World	Bank,	cities	worldwide	
generate	80	percent	of	the	global	GDP	[6].	
Buildings	account	for	40	percent	of	global	
energy	use	and	one-third	of	GHG	emissions	[7];	
and	67	percent	of	the	electrical	energy	use	in	
Egypt	[8].		

	

	
Fig.2 – Final energy consumption by sector in 
Egypt 2018 (ktoe)5 

With	the	rapid	increase	of	population	estimated	
at	an	annual	increase	rate	of	2.5	percent,	such	
energy	use,	in	the	absence	of	green	city	policies,	
may	shoot	up	by	2030	and	2050	[5].	Thus,	in	
developing	green	cities,	their	infrastructure	
should	be	examined	in	terms	of	efficiency	and	
sustainability.	Moreover,	the	patterns	of	
transportation	changed	in	most	of	cities	in	the	
age	of	COVID-19	pandemic.	For	example,	the	
private	cars	and	sharing	modes	in	China	show	
an	increase	by	double	(34%-67%)	compared	to	
the	sharp	drop	from	57	percent	to	4	percent	in	
the	use	of	the	public	buses	and	metros	(Fig.3).	
Would	such	a	pattern	of	sustainable	urban	
transport	change	the	energy	use,	and	mitigate	
CO2	emissions	and	air	pollution	due	to	lesser	
use	of	public	transport	and	transportation	
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amidst	COVID-19?	A	question	remains	to	be	
answered,	when	developing	sustainable,	smart	
and	green	cities	become	a	daily	norm	and	
constant	practice	to	reach	climate	neutrality	by	
2050	and	COP26	goal,	where	mobility	is	a	
major	sector	impacting	climate	change	
discussed	in	Glasgow,	UK.	
Sustainable	transportation	bears	into	
consideration	the	impact	of	citizens’	mode	of	
travel	on	climate	change	(CC)	and	the	
environment	as	well	as	other	considerations	
such	as	economic	and	social	concerns.	
Transport	is	a	key	contributor	to	global	
warming	and	CC.	It	is	responsible	for	around	a	
quarter	of	the	world’s	energy	related	carbon-
dioxide	emissions,	two-thirds	of	the	global	oil	
consumption	and	27	percent	of	all	energy	use.	
Sustainable	transport	(ST)	is	becoming	a	
necessity	particularly	in	megacities,	where	the	
population	increases.	ST	aims	to	attain	decent	
access	to	services	and	employment,	and	
improve	the	quality	of	life	with	minimal	
environmental	and	human	negative	impacts	[2].		
	
1.3.	Global	trends,	practice,	and	ranking	
The	Coronavirus	(COVID-19)	pandemic	has	
presented	an	inimitable	opportunity	to	
transform	transportation	systems	through	
stimulus	efforts	for	economic	recovery	after	
lockdowns,	which	abide	by	human	and	
environmental	concerns	and	rely	on	low	carbon	
development	[2].	
	
1.3.1	Global	trends	and	practices	
The	sustainable	transportation	(ST)	has	been	
noticeably	regarded	on	the	international	level,	
especially	in	the	last	few	years.	However,	
around	half	of	the	world’s	population	does	not	
have	access	to	convenient	public	transport	
according	to	the	2020	UN	Sustainable	
Development	Goals	Report	[10].		
There	are	many	initiatives	and	programmes	
developed	by	international	organizations	(C40,	
ICLEI,	etc.)	and	national	authorities	to	deliver	
better	urban	transport	options.	‘Share	the	Road’	
is	an	initiative	launched	by	the	United	Nations	
in	2018	to	encourage	investment	in	walking	
and	cycling	infrastructure	and	linking	it	to	the	
existing	public	transport	means.		
Such	an	initiative	adopted	multiple	non-
motorized	transport	strategies,	policies	and	
programmes	in	many	African,	South-American	

and	Asian	countries	such	as;	Mexico,	Brazil,	
Ghana,	Nigeria,	and	Zambia,	as	well	as	Ethiopia,	
Kenya,	Rwanda,	Burundi,	Uganda,	and	
Indonesia	[2].	In	Buenos	Aires;	roads	were	
changed	a	few	years	ago,	while	the	centre	of	
roads	was	allocated	for	buses.		
The	city	centre	of	southern	Ecuadorian	city	
‘Cuenca’	has	been	renovated	to	prioritize	
walking	and	access	to	public	transport	instead	
of	private	vehicles	[2].	Many	cities	are	
promoting	sustainable	modes	of	transport	such	
as	walking	and	cycling,	as	tools	for	ensuring	
sustainable	transportation	and	transforming	
car-oriented	societies	towards	low-carbon	
urban	areas	like:	Coimbatore	in	India,	Lisbon	in	
Portugal	and	Guangzhou	in	China.	The	latter	
has	created	a	new	500	Km	greenway	for	
pedestrians	and	cyclists	[2].	
	
1.3.2.	Cities	ranking	–	Sustainable	Transport			
In	2017,	the	Sustainable	Cities	Mobility	Index	
(SCMI)	has	been	developed,	which	ranked	
world’s	best	cities	in	terms	of	sustainable	
transport	(ST).	SCMI	is	based	on	a	research	that	
included	100	major	cities.	The	research	
intended	to	examine	the	sustainability	of	
transportation	systems	in	cities	through	23	
different	indicators	of	sustainable	urban	
mobility	[11].	Honk	Kong	has	been	ranked	in	
the	first	place	globally	in	the	indicative	ranking;	
thanks	to	the	city’s	innovative,	smart	and	well-
connected	transport	network,	which	burdens	a	
daily	average	of	about	12.6	million	passenger	
journeys	[12].	The	Asian	metropolis	–	Honk	
Kong	provides	affordable	transport	means	
compared	with	international	standards,	where	
public	transport	accounts	for	90	percent	of	all	
daily	journeys.	The	city	has	the	highest	rate	of	
usage	of	public	transport	on	the	globe	[12].		
The	top	ten	cities	in	the	SCMI	ranking	included	
two	other	Asian	cities:	Seoul	and	Singapore.	
The	rest	are	European	cities	(Zurich,	Paris,	
Prague,	Vienna,	London,	Stockholm	and	
Frankfurt).	Tab.1	lists	the	top	ten	cities	with	
sustainable	transport	index	and	score	[13,	14].	

	
1.4.	Sustainable	City	Transportation	
Sustainable	city	transportation	(SCT)	features	
would	ideally	cover	six	elements,	if	not	all:		
- Access	to	clean	fuel	(bio-fuel),	
- Walkability	and	networks	for	safe	walking	
and	bicycle	paths,	

- More	bicycle	lanes,	
- Better	public	transit	systems	(PTS),	
- Easy	access	to	electrical	vehicles,	and	
- Electrical	vehicles	changing	stations	located	
throughout	the	city	[15].	

	

No.	 City	 Country	 Score	
01	 Honk	Kong	 China	 65.3%	
02	 Zurich	 Switzerland	 65.0%	
03	 Paris	 France	 64.5%	
04	 Seoul	 South	Korea	 64.4%	
05	 Prague	 Czech	

Republic	
64.3%	

06	 Vienna	 Austria	 63.7%	
07	 London	 UK	 63.6%	
08	 Singapore	 Singapore	 62.7%	
09	 Stockholm	 Sweden	 62.7%	
10	 Frankfurt	 Germany	 61.8%	

Tab.1 – Ranking of top 10 cities with Sustainable 
Transportation13, 14 
	
1.4.1.	Benefits	of	Sustainable	Transport		
Sustainable	transportation	is	the	choice	of	
alternative	modes	of	travel	that	consider	the	
effect	on	the	environment	and	climate.	It	
includes	walking,	cycling,	carpooling,	electric	
vehicles	and	public	transport.	There	are	many	
benefits	of	sustainable	transport	(ST)	for	the	
people,	environment	and	economy	[15].	Non-
motorized	modes	such	as	walking,	cycling	and	
rollerblading	are	very	useful	for	human	health.		
The	use	of	public	transport	means	reduces	the	
stress	and	road	rage	in	daily	routine.	Moreover,	
people	would	save	much	money	spent	on	their	
private	vehicles	when	they	use	sustainable	
mobility	alternatives.	Municipalities	also	save	
money	by	less	construction	and	maintenance	of	
roads	due	to	minimal	road	accidents	and	
damages.	ST	delivers	easy	access	to	
destinations	with	minimal	wasted	time,	which	
is	a	real	tool	for	enhancing	productivity	and	
economic	growth	in	addition	to	creating	job	
opportunities	in	design,	construction,	
manufacture	and	maintenance	phases	of	mass	
transit	system	and	energy-efficient	vehicle	
technologies	[15].	
	
1.4.2.	Current	Situation	in	Cairo,	Egypt	
Egypt	has	developed	and	adopted	an	agenda	
that	seeks	to	achieve	inclusive	sustainable	
development	by	2030.	The	agenda	depicts	the	
national	roadmap	for	a	prosperous	future	from	
environmental,	economic	and	social	
perspectives.	The	government	also	planned	to	
execute	many	influential	progressive	projects	
in	the	transportation	sector	in	order	to	upgrade	
the	existing	infrastructure	networks	and	
facilitate	the	creation	of	new	platforms	for	
development	in	different	regions	all	over	the	
country.	Cairo	has	been	encountering	over	
population	and	traffic	congestion	since	many	
years	ago.	Hence,	the	Egyptian	Administration	
aims	at	accommodating	a	balanced-spatial	
management	of	land	and	resources	to	reduce	
the	pressure	of	existing	crowded	cities	and	
avoid	the	emergence	of	densely-populated	
urban	areas	in	the	future	as	well	[16].		
Moreover,	Cairo	which	is	among	the	densest,	
fast-growing	urban	cities	in	the	world	is	likely	
to	face	more	problems	in	transportation	in	case	
it	does	not	adopt	sustainable	collaborative	
actions	by	the	government,	the	private	sector	
and	the	civil	society.	The	current	situation	
shows	that	the	population	of	the	City	of	Cairo	is	
about	10.3	million	inhabitants	(2021)	with	a	
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population	density	of	more	than	800	persons	
per	hectare	[17].	The	city	has	several	issues	in	
terms	of	urban	transport	as	shown	in	Fig.4.	This	
includes:	a)	Serious	traffic	congestion;	b)	Poor	
passenger	transport	system;	c)	High	accident	
rate	(about	1,000	people	die	and	more	than	
4,000	inhabitants	get	injured	each	year	in	
motor	vehicle	accidents	in	Cairo,	more	than	half	
of	them	pedestrians);	d)	Air	and	noise	pollution	
(high	air	pollution	rate	and	noise	levels	are	due	
to	excessive	aging	vehicles	and	inefficient	
inspection	procedures);	e)	Institutional	
fragmentation	(weakly	developed	institutions	
with	UT	issues);	and	f)	Inadequate	financial	
investment	mechanism	(insufficient	investment	
in	infrastructure	and	transport	facilities	and	
limited	contribution	from	the	private	sector	
due	to	inadequate	cost	recovery	and	
consequent	excessive	subsidies	for	urban	
passenger	transport	[18].	Since	2017,	things	
started	to	improve	regarding	urban	transport,	
but	COVID-19	slowed	down	the	development.		
	
2.	Ongoing	Efforts	for	Development	
Egypt’s	economic	development	is	significantly	
affected	by	the	urban	expansion	of	the	
transport	networks	of	its	capital,	where	the	
state	spends	around	3.6	percent	of	the	annual	
GDP	for	traffic	congestion,	delays	and	accidents	
in	the	City	of	Cairo	[18].	Therefore,	an	adequate	
sustainable	transportation	system	should	be	
effectively	planned	and	efficiently	operated	to	
accommodate	the	growing	demand	for	public	
mobility	in	such	vital	urban	agglomeration	
megacity	[19].	

	

				
Fig.4 – Critical Urban Transport issues in Cairo       

    before 201620 
 
The	Egyptian	government’s	efforts	are	
highlighted	within	its	Vision	2030	strategy	that	
relies	on	Sustainable	Development	Goals	
(SDGs)	where	it	is	acknowledged	the	right	to	
adequate	public	transportation	and	urban	
mobility,	as	stated	in	SDG	11,	Article	2:	
	
“By	2030,	countries	and	cities	should	aim	to	
provide	access	to	safe,	affordable,	accessible	and	
sustainable	transport	systems	for	all,	improving	
road	safety,	notably	by	expanding	public	
transport,	with	special	attention	to	the	needs	of	
those	in	vulnerable	situations,	women,	children,	
persons	with	disabilities	and	older	persons.”	[21].	
	
Sustainable	urban	transport	(SUT)	can	be	
achieved	by	adopting	strategies	derived	by	

policy	makers	and	stakeholders	for	increasing	
public-transit	networks,	improvement	urban	
mobility,	and	enhancement	of	public	
engagement	and	accessibility	[19].	In	this	
context,	Minister	of	Planning	and	Economic	
Development,	Dr.	Hala	El-Said	emphasized	the	
importance	of	the	transportation	sector	as	one	
of	the	prominent	sectors	in	the	state’s	
development	plan,	while	represented	in	a	set	of	
ongoing	national	transportation	projects	
including	roads,	bridges,	subway	lines	and	
railways.		In	2019,	Egypt	succeeded	to	reach	the	
28th	place	in	the	global	ranking	of	road	quality	
after	the	2014	rank	(118)	by	jumping	90	places	
according	to	the	Global	Competitiveness	Report	
in	the	field	of	road	quality	[22].	Hence,	it	is	vital	
to	focus	on	the	environmental,	economic	and	
social	impacts	resulting	from	adopting	best	
practices	to	sustain	the	built	environment	as	
well	as	on	the	social	and	cultural	aspects	within	
the	existing	urban	fabric	of	megacities.	
	

3.	Objectives		
This	study	aims	at	investigating	key	challenges	
affecting	the	planning	and	executing	of	SUT	
alternatives	in	the	infrastructure	systems	by	
addressing	legislative	and	financial	barriers	on	
different	decision	making	levels.	The	study	
conducts	an	assessment	on	a	selected	case	
study	–	City	of	Cairo.	It	also	examines	the	
environmental,	economic	and	social	impacts	
resulting	from	adopting	such	practices	on	the	
sustainability	of	the	built	environment,	in	
addition	to	attaining	2030	Agenda	for	
Sustainable	Development	Goals	(SDGs)	and	
achive	a	livable	city	that	promotes	a	shared	
blueprint	for	citizens.	
	
4.	Methodology	
The	research	methodology	depends	on	
qualitative	and	quantitative	methods.	A	review	
assessment	is	pursued	and	an	analysis	is	to	be	
carried	out	for	different	aspects	affecting	
transportation	and	related	challenges.	The	
research	explores	the	challenges	and	
opportunities	for	applying	sustainable	urban	
transport	solutions	in	megacities	of	developing	
countries.	The	City	of	Cairo	(a	megacity)	has	
been	considered	as	a	case	study.	The	study	
adopted	a	mixed	methodology	of	both	
deductive	and	inductive	approaches,	including	
four	main	areas	of	investigations:	
environmental	convenience,	social	barriers,	
financial	constraints	and	legislative	obstacles,	
as	shown	in	Fig.5.	

	

	
Fig.5 – Research’s main areas of investigation  
Source: Authors 

5.	Assessment		
5.1.	Environmental	Convenience		
The	temperature	is	a	function	of	latitude	where	
it	increases	gradually	from	north	to	south	of	
Egypt.	The	range	between	the	monthly	values	
of	the	northern	stations	(20	°C)	is	smaller	than	
that	in	the	southern	stations	(25	°C)	[23].	
However,	extreme	summer	temperature	(38	°C	
to	40	°C)	affects	the	transport	passengers.			
	
5.1.1.	Severe	outdoor	air	quality		
In	August	2020,	air	pollution	had	returned	to	
record	high	levels	in	the	City	of	Cairo,	after	
dropping	significantly	over	the	past	months,	as	
a	result	of	the	lockdown	and	confinement	
measures	due	to	COVID	19	outbreak	in	the	
country	since	mid	March	2020.		The	monitoring	
stations	recorded	an	increase	in	the	
concentration	of	pollutants	in	Cairo	due	to	
emissions	from	vehicles’	exhausts	and	public	
transport	as	well	as	burning	of	waste	[24].	This	
led	citizens	to	feel	the	extreme	air	
temperatures,	especially	in	hot	summer	months	
and	experience	discomfort	outside	homes.		

	
5.1.2.	Urban	Heat	Islands		
Urban	heat	islands	(UHI)	patterns	and	its	
seasonal	variation	in	both	intensity	and	spatial	
extent	over	Cairo	demonstrated	that	the	driving	
forces	of	land	cover	dynamics	and	socio-
economic	showed	a	high	correlation	with	an	
enormous	increase	of	land	surface	temperature	
(LST)	with	dense	urbanization,	higher	
population	density,	and	industrial	activities	[25,	
26].	It	was	found	that	the	extreme	UHI	inner	
city	was	in	the	industrial	estates	of	Al-Ameria	
district	due	to	the	building	materials	and	
emissions	[26].		
Indeed,	such	understanding	and	findings	could	
assist	urban	planners	and	decision-makers	to	
consider	such	correlation	to	plan	for	the	
reduction	of	the	LST,	especially	for	transport	
and	transportation	[26].		
	
5.1.3.	Infrastructure	Facilities	
The	existing	infrastructure	of	the	City	of	Cairo	
faces	many	challenges	in	quality,	efficiency,	
durability	and	convenience	to	sustainable	
mobility	modes.	For	instance,	most	of	the	
streets	do	not	include	allocated	special	lanes	for	
biking.	The	unavailability	of	such	mode	of	
transportation	can	weaken	the	probability	of	
promoting	cycling	within	the	city	spaces.	The	
use	of	electric	vehicles	is	also	limited	due	to	the	
scarcity	of	charging	stations	in	Cairo.	However,	
the	government	started	to	promote	and	build	
charging	stations.		
	
5.2.	Social	Barriers		
5.2.1.	Security	Issues	
In	the	past	years,	Egypt	has	been	heading	
towards	constructing	new	communities	–	an	
extra	extension	to	existing	cities	in	addition	to	
constructing	many	gated	communities	by	the	
private	sector.			
Hence,	it	is	essential	to	prepare	transportation	
master	plans	for	these	communities.	Such	a	
master	plan	should	be	designed	for	a	livable	
sustainable	and	green	future	by	providing	
sustainable	modes	of	transport	(walking,	
bikeways,	greenways	and	foreshore	ways,	
busways	and	railways).		
It	is	important	to	provide	suitable,	affordable,	
sustainable	and	green	means	of	local	public	
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transportation	to	link	these	new	communities	
with	the	existing	community.	Providing	decent	
transport	options’	ensures	social	security	and	
strengthen	the	city’s	belonging	of	inhabitants.		
	
5.2.2.	Safety	Consideration	
The	infrastructure	of	transportation	in	
developing	countries	including	roads	network	
and	public	transport	threatens	passengers’	and	
pedestrians’	lives	since	they	are	designed,	
constructed	and	operated	in	an	inappropriate	
manner.	Sustainable	urban	transport	(SUT)	
provides	safe	means	of	mobility	within	the	city	
in	a	way	that	fosters	the	social	security	of	
residents.	Safe,	well-secured,	and	smooth	road	
transport	positively	affect	the	countries’	
economy	and	citizens’	satisfaction.	The	road	
transport	industry	is	one	of	the	main	sectors	of	
strong	economies	and	dynamic	societies.	
	
5.3	Financial	Constraints		
5.3.1	Limited	Investment	in	SUT		
Investment	in	SUT	is	usually	more	expensive	
than	traditional	transportation	due	to	the	
technological	advances	of	the	former	including	
smart	solutions.	The	Egyptian	Government	is	
currently	encouraging	all	types	of	
transportation	either	public	or	private,	to	buy	
and	use	new	vehicle	technologies	that	use	new	
and	clean	sources	of	energy	such	as	electrical	
busses	and	cars.	In	contrast,	the	first	high-
speed	electric	train	will	stretch	across	460	Km	
and	has	an	order	value	of	around	$3	billion.	
This	initial	line,	which	will	also	be	operable	for	
freight	transport,	that	connects	Ain	Sokhna	port	
to	Al	Alamein	city	on	the	north	coast,	while	
passing	through	the	New	Administrative	
Capital	(NAC)	and	City	of	Cairo	[27].	It	is	built	
and	operated	by	Siemens.	Also,	Egypt	spent	
EGP	22.5	billion	on	roads	and	bridges	that	were	
completed	between	2014	and	2017.	These	
investments	include	10	new	roads	worth	EGP	
12.8	billion	as	part	of	the	National	Roads	
Project	as	well	as	the	further	development	of	
2000	kilometers	of	existent	roads	at	a	cost	of	
EGP	5.7	billion.	These	projects	are	in	addition	to	
the	construction	of	four	interchange	hubs	over	
the	Nile	at	a	cost	of	EGP	1.9	billion.	The	EGP	2.1	
billion	was	also	used	to	construct	a	number	of	
bridges,	along	the	Desert	Road	and	the	Cairo-
Suez	Road	Zones	[28].	All	these	developments	
ease	the	traffic	volume	in	Cairo.	
	
5.3.2.	Financial	Affordability	
The	alternative	sustainable	modes	of	transport	
should	be	financially	affordable	to	passengers	
in	order	to	be	rapidly	used;	otherwise,	they	
won’t	be	promoted	or	even	settled.	The	cost	of	
purchasing	a	private	electric	vehicle	in	the	
developing	world	is	relatively	high	when	
compared	to	conventional	cars.	This	justifies	
the	shortage	of	applicability	of	green	mobility	
options	in	such	cities.	But	Egypt	decided	in	
2019	in	a	move	to	promote	green	
transportation	exempting	electrical	vehicles	
from	state	taxes,	for	example,	fully	electrical	
buses	are	subject	to	40	percent	import	tarrifs	
while	cars	are	fully	exempt	[29].			
	
5.4.	Legislative	Obstacles		
Special	support	has	to	be	given	to	investors	in	
the	private	sector	in	the	form	of	incentives	and	
privileges	in	order	to	facilitate	and	encourage	
investment	in	SUT	services	such	as	the	

manufacture	of	electric	vehicles	and	charging	
infrastructure.	
	
5.4.1.	Traditional	legislations	
Implementation	of	eco-friendly	transport	
systems	cannot	be	achieved	through	
conventional	legislative	measures.	Hence,	it	
requires	suitable	policies	and	regulatory	
frameworks	to	stimulate	the	market,	especially	
in	the	age	of	COVID-19	crisis.		
	
5.5.	Sustainable	Urban	Transport	Solutions	
It	is	critical	to	prepare	transportation	plans	for	
both	existing	and	new	urban	areas.	Planning	
transportation	for	existing	communities	is	
more	difficult	than	for	new	communities	
because	of	context	complexities	and	existing	
infrastructure.	Urban	planners	have	a	vital	role	
in	accomadating	environmentally	friendly	
public	transportation	for	better	energy	
performance	and	outdoor	air	quality.		
They	should	also	ensure	a	livable	sustainable	
and	green	built	environment	for	inhabitants	by	
providing	affordable	sustainable	modes	of	
transport	(walking,	bike	lanes,	green	ways	and	
foreshore	ways,	bus	lanes	and	railways)	[30].	
Types	of	environmentally	friendly	public	
transportation	also	include	Monorails	and	Bus	
Rapid	Transit	(BRT)	as	illustrated	in	Fig.6	and	
Fig.7.	For	private	transportation,	hybrid	and	
electric	vehicles	have	many	advantages	in	
terms	of	clean	energy	and	air	pollution.			
The	maintenance	of	transportation	amenities	
and	adjustment	of	the	existing	condition	should	
be	regularly	and	responsively	taken	by	local	
authorities	to	ensure	the	facilitation	of	traffic	
flow	and	minimize	congestion.	Such	actions	
include	inappropriate	location	of	speed	bumps,	
U-turns.	These	problems	seem	to	be	neglected,	
but	they	have	an	effective	impact	on	traffic.	The	
municipality	has	to	install	a	state-of-the-art	
monitoring	system	to	observe	the	status	of	
transport	and	detect	any	emerging	obstacles	in	
the	transportation	network.	

	

	
Fig.6 – Monorails are under construction to link 
Cairo with the New Administrative Capital, 
Egypt 31 
	

	
Fig.7 – Bus Rapid Transit (BRT) is planned to be 
located along the Ring Road in Greater Cairo32 

New	communities	are	preferably	connected	to	
existing	ones	for	better	accessibility	and	
mobility.	The	following	techniques	should	be	

considered	in	the	process	of	new	urban	
settlements	[30]:	
- Pedestrian	sidewalk	design;	
- Non-motorized	transport	modes	(bikeway-
walking);	

- Street	furniture	manufactured	from		
sustainable	materials;	

- Solar-powered	road	panels;	
- Preparing	traffic	management	plans,	
- Parking	regulations;	and	
- Road	materials	made	from	recycled	ones.	
	
5.5.1.	High-speed	Electric	Train		
On	December	11,	2020,	the	Prime	Minister	of	
Egypt	emphasized	the	importance	of	the	high-
speed	train	from	Ain	Sokhna	to	El-Alamein	city	
–	a	key	transport	project	which	is	being	
implemented	by	the	government.	The	534-km	
line	accommodates	both	cargo	and	passenger	
trains	that	will	pass	by	the	New	Administrative	
Capital,	Cairo,	6th	of	October	City	and	
Alexandria	to	El-Alamein,	making	it	the	longest	
train	line	in	the	Middle	East.	The	USD	9	billion	
project	will	be	Egypt’s	first	high-speed	train	
linking	the	Red	Sea	area	to	the	Mediterranean,	
with	journeys	taking	just	three	hours.	Egypt’s	
Ministry	of	Transport	considered	extending	the	
line	by	an	additional	350	km,	connecting	Ain	
Sokhna	to	Hurghada	[33],	as	shown	in	Fig.8.	

	
5.5.2.	Smart	bus	–	Mwasalat	Misr,	Cairo				
Mwasalat	Misr	S.A.E,	the	SUT	leader	and	owner	
of	the	brand	of	the	first	smart	bus	in	Egypt,	
announced	the	operation	of	the	electric	bus,	X-
Bus,	in	Abdel	Moneim	Riad	in	Tahrir	square	and	
New	Cairo	lines.	The	launch	of	the	new	bus	
comes	within	the	framework	of	the	sustainable	
transportation	plan	which	includes	many	
companies	like	Mwasalat	Misr	and	12	other	
companies	such	as	Easy	Mobility	for	Public	
Transport	Technologies	and	Software,	Fawry	
for	Electronic	Payment	Technology,	Orange	
Telecom,	The	Egyptian	Company	for	Tracking	
and	Information	Technology,	and	Viber	Egypt.	
The	smart	electric	bus	system	comes	in	light	of	
activating	the	Memorandum	of	Understanding	
signed	by	the	Arab	Organization	for	
Industrialization	in	May	2019	with	Shanghai	
Wanxiang,	one	of	the	largest	Chinese	
companies	specialized	in	the	manufacture	of	
electric	buses	in	cooperation	with	Mwasalat	
Misr	and	United	Investment	Company	(local	
and	regional	representative	of	the	Chinese	
company).	This	aims	at	providing	integrated	
solutions	for	smart	transport	systems	in	
accordance	with	international	standards	for	
mobility	and	SUT	within	cities	[34].	
	

	
Fig.8 – New high-speed electricaltrain (Ain 
Sokhna – New Administrative Capital – New 
Cairo – Alexanderia – El-Alamein city)35 

	
5.5.3.	Electric	Buses	
The	Egyptian	Government	has	started	to	
assemble	an	electric	bus	fleet	to	be	operated	as	
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a	SUT	by	2021	(Fig.9).	The	agreement	stated	
that	the	number	of	manufactured	electric	
vehicles	will	reach	500	buses	yearly	for	the	
upcoming	4	years.	Each	bus	carries	about	60	
persons,	which	are	equal	to	60	single-used	
private-owned	cars.		Meanwhile,	manufacturing	
electric	buses	and	charging	stations	are	
alsobeing	constructed	and	outfitted	to	meet	the	
requirements	for	such	type	of	environmentally	
friendly	public	transport	vehicles	[36].	
	

	
Fig.9 – A sample of Electric Bus assembled in 
Egypt in cooperation with the Chinese 
company (Foton)36 

6.		Results	and	discussions		
Results	showed	that	the	use	of	electric	buses,	
monorails	and	the	high-speed	train	will	
mitigate	GHG	emissions	in	Cairo.	The	new	
Monorail	which	is	expected	to	be	launched	in	
2023,	is	a	positive	and	green	solution	in	
reducing	CO2	emissions,	since	rail	transport	
emits	little	GHG	in	terms	of	its	volume	
contribution	to	the	transport	of	passengers	or	
goods.	It	also	mitigates	CO2	emissions	by	30	
percent	when	compared	to	conventional	train	
transportation.	The	two-main	streams	project	
is	planned	to	connect	Cairo	to	the	New	
Administrative	Capital	in	the	east	and	6th	of	
October	City	in	the	west.	It	involves	21	stations	
along	the	54	Km	long	path	in	the	eastern	line	
and	12	stations	along	the	42	Km	long	path	in	
the	western	line.	The	monorail	is	designed	to	
reduce	the	number	of	vehicles	in	streets	and	
replace	them	with	electrified	public	transit	
trains.	It	will	have	about	300	trains	in	both	
directions	(from	Cairo	to	both	New	Capital	and	
6	October	City,	and	vice	versa)	that	can	move	
more	than	90,000	passengers	per	hour,	which	
is	equivalent	to	around	22,500	cars	(each	car	
carries	4	passengers)	[31].		
GHG	emissions	are	greatly	reduced	as	well	as	
air	pollution	due	to	sustainable	transport	
projects.	Removing	such	a	large	number	of	
vehicles	from	the	roads	can	minimize	CO2	
emissions	by	1,250,000	metric	tonnes	of	CO2	
per	year,	where	a	single	vehicle	emits	4.6	
metric	tonnes	per	year	[37].	In	addition	to	the	
monorail,	the	use	of	electric	buses	in	Cairo	
under	a	variety	of	conditions	reduces	energy	
use	by	85–87	percent	compared	to	a	diesel	bus,	
while	also	achieving	a	32–46	percent	reduction	
in	fossil	fuel	use	and	a	19–35	percent	reduction	
in	CO2	emissions	from	a	life-cycle	perspective,	
as	illustrated	in	Fig.10.		
To	achieve	climate	neutrality	by	2050,	the	
urban	heat	islands	effect	(UHIE)	could	be	
mitigated	by	reducing	the	number	of	moving	
vehicles	on	roads	and	promoting	smart	public	
transportation	methods.	Moreover,	mitigating	
CO2	emissions,	through	the	use	of	sustainable	
transportation,	affects	air	quality	and	reduces	
energy	consumption	rates	in	Egypt,	especially	
in	Cairo	(a	megacity).	Finally,	the	results	
indicate	the	significance	of	using	green	and	SUT	

to	create	livable	and	sustainable	cities,	and	
attain	the	SDGs,	3,	8,	9,	11,	12	and	13.	Good	
health	and	well-being	(SDG	3)	are	met	by	
enhancing	outdoor	air	quality	and	reducing	the	
amount	of	CO2	emitted	from	vehicles.		

	
Fig.10 – Electric buses impacts on energy use, 
fossil fuel consumption and carbon emissions 
Source: Authors 

Decent	work	and	economic	growth	(SDG	8)	
along	with	Industry,	Innovation	and	
Infrastructure	(SDG	9)	could	be	alternatives	to	
ensure	availability	of	high	quality	achieved	
when	SUT	is	developed	and	whose	transport	
means	for	cities’	residents	and	accessibility	to	
different	destinations,	in	turn,	boosting	
productivity	and	saving	much	time	and	effort.		
Sustainable	transportation	is	essential	for	
converting	existing	and	new	urban	areas	into	
sustainable	cities	and	communities	(SDG	11)	
where	the	built	environment	consumes	fewer	
resources	for	delivering	adequate	services,	
which	corresponds	to	sustainability	measures	
in	terms	of	Responsible	Consumption	and	
Production	(SDG	12).	Climate	action	(SDG	13)	is	
profoundly	driven	by	the	transport	sector;	
therefore,	it	is	necessary	to	accommodate	SUT,	
especially	in	megacities	of	the	developing	
world,	for	a	better	response	to	impacts	of	
climate	change.	The	sustainable	transport	plans	
and	actions	are	complying	with	the	European	
Bank	for	Reconstruction	and	Development	
green	city’s	policy	[38,	39]	(Fig.11	and	Fig.12).		
	
7.	Conclusions	
Transportation	is	becoming	one	of	the	prime			
sectors	in	the	sustainable	development	
strategies	in	many	cities	worldwide.	It	is	

considered	a	key	contributor	to	air	pollution	
and	climate	change.			
Megacities	demand	a	well-designed,	efficiently	
operated	and	integrated	transportation	system	
for	better	outdoor	quality,	energy	efficiency	and	
high	CO2	mitigation,	and	less	impact	on	global	
warming.	
	

	

 
Fig.12 – Impact of policies, laws and projects in 
transport and transportation sectors  
Source: Authors  
	
However,	the	implementation	of	SUT	solutions	
in	most	populated	cities	in	the	developing	
world	such	as	Cairo	faces	obstacles	to	research	
sustainability.	The	Egyptian	authorities	are	
working,	according	to	the	national	2030	Vision,	
on	upgrading	the	current	network	of	
infrastructure,	including	transportation	in	
existing	urban	built	areas	like	accommodating	
BRT	lanes	in	the	Ring	Road	and	executing	the	
3rd,	4th	and	5th	metro	lines.	Meanwhile,	they	
are	planning	for	new	sustainable	urban	
solutions	in	recently	emerging	urban	areas	
such	as	connecting	the	NAC	and	6th	of	October	
City	to	the	center	of	Cairo	using	monorails.		 	
The	environmental	factors	include	
inconvenient	weather	conditions	most	of	the	
time,	especially	in	summer	when	roads	are	not	
shaded,	severe	outdoor	air	quality	due	to	traffic	
jams,	and	UHIE	of	many	urbanized	areas,	as	
well	as	the	need	to	advance	infrastructure	
facilities	for	better	SUT	alternatives.			
The	social	barriers	contain	security	issues	for	
some	transport	modes	such	as	biking.		It	is	
important	to	highlight	that	some	passengers'	
cultural	preferences	for	specific	modes	of	
transportation	as	well	as	safety	considerations	
for	pedestrians,	passengers,	and	drivers.	
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Financial	constraints	refer	to	a	limited	
investment	in	SUT	Legislative	obstacles	are	
centered	on	bureaucratic	procedures	and	
traditional	legislation	concerning	new	
sustainable	transport	construction	projects.		
Implementing	SUT	projects	mainly	the	NAC	
Monorail	would	lead	to	the	removal	of	22,500	
cars	from	the	roads	which	would	minimize	CO2	
emissions	by	1,250,000	metric	tonnes	yearly.	
The	monorail	and	electric	buses	in	Cairo	would	
reduce	energy	use	by	86	percent	compared	to	
diesel	buses.	This	would	lead	to	a	reduction	in	
fossil	fuel	use	and	CO2	emissions	by	32	percent	
to	46	percent	and	19	percent	to	35	percent	
respectively.	SUT	has	a	profound	influence	on	
the	liveability	of	megacities	by	mitigating	large	
amounts	of	CO2,	enhancing	air	quality,	mobility	
and	accessibility.	Thus,	SUT	ensures	sustainable	
development	by	attaining	SDGs,	mainly	goals	3,	
8,	9,	11,	12	and	13.	
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