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Megacities of the World

2
And more megacities in the future



Urban sprawl - The unique 
transport problems of 

megacities

Density 
(in/ha)

Share of 
NMT & PT

Cost (% of 
GDP)

USA, 
Canada 18 15% 12.7%

Western 
Europe 55 52% 8.3%

Japan, HK, 
Singapore 134 62% 5.4%
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� Urban sprawl with low density and high travel distances 

Paris - cost of car
trip in suburbs X 3
than PT in center

Lagos : 16%-35%
of HH Budget is

for transport

There is a clear connection between population dens ity, employment 
density and length of roads to public transport usa ge



PT usage and city density, 
road and parking supply

4
The implications on land use planning are clear

Population densityEmployment density

Road supplyParking supply



Allocation of urban space
for transport in city centers
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Allocation of urban space for transport in city cen ters

The space for roads is not the only factor for good  traffic circulation



The economic aspects of transport 
in urban areas

� 70%-80% of GDP is generated in urban areas

� The WB estimates that investment in transport infra structures have positive elasticity 
of up to +0.4. The IRR on transport infrastructures  is the highest among all type of 
investments

� Every 1% increase in GDP ��� � 1.5% increase in demand for mobility
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City

%  of PT and NMT 
trips

Cost to national 
economy (% GDP)

1995 2001 1995 2001

London 23.9 26.8 8.5 7.5

Paris 27.1 27.5 6.8 6.7

Madrid 23.4 29.1 12.2 10.4

Vienna 43.2 46.6 6.9 6.6

Invest in transport infrastructure and especially p romote the use of PT



Almost all megacities has 
urban rail transport
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Recent study on 22 medium size cities in Europe show  the following percentage 
of cities with given PT system

Rail systems in urban areas are a critical element in MRT, but Lagos and Karachi 
are the only megacities without rail transport 



Pollution in Megacities
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And more megacities in the future
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The megacities reviewed

9
It is impossible to review all systems in depth but  we’ll draw interesting 

conclusions from several case studies



Seoul Transport system
Basic information

1970 2005 differencePopulatio
n 5,433,198 10,297,004 2 times

Vehicles 60,442 2,808,771 48 times

GNI/P 254$ 16,500$ 56 times

Houses 584,000 2,278,000 4 times
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Economic  growth in 25 years

•The population in the metropolitan area is more tha n 22,000,000

The demand for mobility increases more than 50 time s. The road network 
was not increased by so much



Seoul – road network 
development
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� The road network didn’t developed in the same pace

1980 1990 1998

Major arterials 
(>40m) 155 199 231

Arterial (25-35) 414 522 630

Collectors (12-
20) 520 683 767

Locals (<12 m) 5,648 5,971 6,060

Total 6,737 7,375 7,688

Elevated road construction
In 1969 with only 
60,000 Vehicles !!!

Since the mid-90’s, the metro system was expanded t o meet demnad



Seoul public transport 
system until 2004

Buses

9,053 buses operating 595 
routes, 187 operators with 5.7 
M passengers/day

subwa
y

487km, 9 routes , 3,505 rolling 
stock, 5.5 M passengers/day

Taxi 72,500 vehicles
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Variety of PT modes

•All routes passed through the CBD

Long term trend was reduction in the demand for bus  trips

Operation was 
not integrated and

not efficient



Main problems before
the reform
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The un-integrated operation created inefficiencies and losses to the 
subway system

� Long & winding bus routes through 
congestion

� Very long trip times on buses 
� Common long stretched of competing 

routes on trip demand corridors but 
almost no bus service outside these 
corridors

� Competing with the subway rather 
than complementing it

� No integration or common ticketing



The reform in bus
operation
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The un-integrated operation created inefficiencies and losses to the 
subway system



Elements of the reform
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Contracting, integration and new facilities made it  possible to introduce a 
radical global reform at once

� Bus operators were reimbursed by the public 
sector based on performance and distance, and 
not on number of passengers

� New bus management system based on GPS 
on all buses

� The reform was launched together with the 
introduction of 5 median bus ways and plans for 
additional lanes (75 km -> 200 in 2008)

� Full scale BRT will be operating in 2009
� Buses operating on CNG and provide express 

service
� The reform resulted in 11.2% increase bus

ridership and 7.1% increase in PT
� Speed was almosr doubles in PM peak. Avg

commercial speed is 20 km/h



Minor investments in
infrastructure mainly in

transfer facilities and lanes
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The new network structure required also the introdu ction of a completely 
new fare and ticketing system



Flat fares for single trips 
distance based for combined
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The new network structure required also the introdu ction of a completely 
new fare and ticketing system

� New smart ticket was 
introduced

� New common information 
system was established

� The new system was 
introduced at once – 10 M 
passengers/day and 20 M 
electronic transactions/day



In addition the city introduced
Transit Oriented Development 

Policies
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Similar actions were adopted in many other countrie s

station

subway

Commercial area 

Bus line

railway

Developing commercial
Areas around subway

stations

Developing satellite towns 
With good transit

service



India MRT policy

Preferred & current share of MRT and walk as a func tion of the city size
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Standard buses are considered as part of the “MRT” s ystem

Preferred
Walking
Current “MRT”



India traffic composition

Share of 2-wheels and car in total traffic in India
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Without significant change the percentage of 2 whee ler will increase with 
negative effects on pollution and congestion

cars

2 wheels

buses



Pollution and 
congestion effects of 

different modes
India data

Ave. 
passengers 

vehicle
Pollution in 

gm/pa km

Congestion in
pcu/ 

passenger

2 stroke 2 wheel petrol 2 7.13 0.375

4 stroke 2 wheel petrol 2 4.76 0.375

Car w catalytic conv. 4 0.93 0.25

Bus with diesel engine 40 1.0 0.075

21
2 wheelers are most inefficient mode of travel in u rban transport



Mumbai urban
Transport Project

2002 data

22In spite of the significant role of PT modes, they suffer from major problems that 
needed to be treated immediately

� Population of 14 Million (2002) � 22 
Millions by 2011 in only 1,467 sq/km

� The urban transport network is a linear 
North-South along the peninsula, with only 2 
suburban rail and 3 arterial roads serve as 
the backbone of the transport system

� Cross road link are less developed and 
most urban streets are old and narrow

� Buses and rail serve 88% of daily trips. 
There are 4.5 million trips/day on buses, 
where 60% of passengers transfer to rail



Mumbai public 
transport problems

2002

23There was an urgent neet to increase rail capacity and speed as well as to 
improve cost recovery ratio of the buses

� 9 cars train carry 9,000 Passengers � 11 
people per sq/m !!!!

� Overcrowded is so severe that door can’t be 
closed and falling passengers are daily events

� The fares are among the lowest in the world. 
Operating cost are covered by no revenue for 
renewal

� Squatter settlements within the rail right-of-way 
limit the operating speed dramatically

� Cost recovery of BEST buses is only 80, 
leading to bus aging and high pollution levels



Mumbai transport
problems 2002
in other sectors

24Many problems are similar to Nigeria

� Two independent rail operators without 
integration

� No institutional capacity for land acquisition & 
resettlement

� Very poor east-west road connection
� Lack of basic traffic management application
� Very high rate of road fatalities
� Air pollution in almost all regions exceeds the 

national standards, where 70%  of the emission 
is by motor vehicle

� Limited funding availability and limited 
involvement of stakeholders



Mumbai urban
transport project

25World Bank is playing a major role in MUTP (like in Lagos)

� Joint venture of several relevant stakeholders (BEST buses, 
IR, MMRDA, GOM, Mumbai rail Vikas corp. and more with 
World Bank financing (542 M $ = 57%) and public sector co-
financing

� Rail component included in two phases:

� Relocation of more than 20,000 families

� Quadrupling some rail sections and adding new rail lines

� Rolling stock procurement

� Changing power supply from DC to AC

� Modernization of signaling & comm.

� In addition – East-West road connections were improves

� 644 new EURO III buses were procured and operation was 
enhanced 



Mumbai buses
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Many problems are similar to Nigeria

� All buses are operated by single company (B.E.S.T) which is 
owned by the electrical company of Mumbai

� Buses feed the rail and provide East-West connectivity
� 3,386 buses (only 310 are double deck, 75 CNG, 8 articulated  

and 51 AC) operate 337 routes, 25 depots and serve 4.5 
millions passengers/day

� Fares are distance based and are among the lowest in the 
World:

� Standard bus: 4-15 RS for up to 35 km
� A/C bus: 13-45 RS up to 35 km

� Cost recovery ratio is 72% and the operation is subsidized by 
the revenues from the power supply

� Special treatment for ladies (Ladies first!!) and special buses 
for handicapped, discounts for students and more



London Transport
modal split of daily

trips

27There are total of 27.2 millions trips/day. Since 2000, there is a increase 
constant increase in PT market share, with ~5% shift from car to PT 



Tfl – the body 
in charge

28Directly reporting to the mayor

•Established in 2000 to integrate 
PT and road transport
•Responsible also for the:

•congestion charging scheme
•London river services
•London trams
•taxis
•Victoria coach station
•Setting policies and 
enforcement
•580 km of arterial roads
•Oyster – electronic ticketing



London buses

29Bus ridership is constanly increasing

� The largest urban network 
� 8,200 buses operating 700 different routes serving 6 

M passengers / day
� Average journey length- 3.8 km, passengers per bus 

– 15
� The Mayor sets fares and London Buses tenders 

routes and awards contracts by…
� ....setting routes, frequencies and types of bus 

and  provides bus stations, stops, information…
� ... and monitors...

� 30 contractors from the private sector with 500 
contracts, who provide the assets, employ the staff 
and manage the service



Since 2000 - A Transformed 
Bus Service

30The bus service is the major short term 

Simple, affordable 
fares

Low 
emissions

Reliable and 
quick

Simple 
information at 

the stop

Operates 24 
hours

Drivers trained in customer care and 
equality

CCTV / Policing 
support

Fully accessible

Better traffic
management



Bus priorities

31Annual bus priority budget is 50 M

� More than 100 bus lanes, 290 
km with flow and contra-flow 
lanes

� 1,000 intersections with priority
� Isolated: 32% bus delay saving
� Computer linked: 22% delay 

saving
� 15 junctions (Route 32) saving 

nearly 2 mins end-to-end
� programme converting old 

loop/transponder to AVL beacon



London congestion
charge

32First implementation of the concept in the Western world (Singapore has a CC 
scheme for 20 years)



London congestion
charge

33Positive effects of the CC were observed

•• The charge was introduced on The charge was introduced on 
February 2003February 2003

•• ££5 per vehicle inside the charging 5 per vehicle inside the charging 
zone , 7:00 zone , 7:00 -- 18:3018:30

•• Charge was increased to Charge was increased to ££ 8 on July 8 on July 
20052005

•• Many vehicles exempt or discountedMany vehicles exempt or discounted

•• Special arrangements for Special arrangements for ‘‘ fleet fleet 
vehiclesvehicles ’’

•• Penalty Penalty ££40, increased for late 40, increased for late 
payment payment 



London congestion
charge

34CC is the only policy measure that can reduce congestion for long period



main impacts of
the congestion charge

35CC is worth consideration for Lagos metropolitan area afeter an MRT will be 
established

CongestionCongestion
•• Inside the zone delays reduced by 30%Inside the zone delays reduced by 30%
•• Savings outside the zone; and outside charging hoursSavings outside the zone; and outside charging hours
•• Easier conditions for busesEasier conditions for buses
Traffic Traffic 
•• Traffic entering charging zone reduced by 18% Traffic entering charging zone reduced by 18% -- cars down cars down 

33%33%
•• Accidents reduced inside the zoneAccidents reduced inside the zone
Travel Travel 
•• Little change in number of persons coming to centra l areaLittle change in number of persons coming to centra l area
•• 50 50 -- 60% moved to public transport: underground, bus, ra il60% moved to public transport: underground, bus, ra il
•• 20 20 -- 30% divert round zone, previously through movements30% divert round zone, previously through movements
•• 15 15 -- 25% other adaptations, e.g. car share, cycle, taxi,  other 25% other adaptations, e.g. car share, cycle, taxi,  other 

destinationdestination



PPP in PT in
London

36Financing transport infrastructure and operation is a problem even in London

•• UK is the UK is the ““ mothermother ”” of PPP in PTof PPP in PT
•• LU  maintenance isLU  maintenance is outsourcesoutsources

as PFI for 30 yearsas PFI for 30 years
•• DLR extensions were done as a DLR extensions were done as a 

complex PPPcomplex PPP
•• Jubilee line extensionJubilee line extension -- Private Private 

sector contributionsector contribution
•• CroydonCroydon LRT was a BOT project LRT was a BOT project 

for 99 yearsfor 99 years



Traffic speed in 
London

37The forecast is that congestion will continue and speed will decrease
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Town planning
and transport

1990-2001 2001-2010

Urban 
sprawl

Regional planning 
supported occupation of 
existing houses

London plan (2004)  
recommends to limit the 
growth within the current  
boundaries through 
densification

Integration 
of town 
planning

Support of development 
of offices around stations 
and regeneration of east 
London with the Jubilee 
line

London plans recommends 
to integrate the additional 
development within the 
capacity of current and 
planned transport sysems

38Land use integration is an important element in the overall strategy



Mexico City
Basic information

39The most prominent transport problem is the air pollution

� Population: 21.2 M
� Number of cars: 3.5 M
� Daily trips: +30 M
� PT share: 75%
� Air quality: ~270 days/yr over the 
allowed standards
� Average altitude: 2.240 m
� Mean number of death from 
respiratory causes: 12



Mexico City
Modal split over time

40In 1970 Mexico had the largest bus system in the World: more than 10,000 
buses. Today – only 1,800 standard buses



Mexico City
Metro system

41Again – Metro system is not a guaranty for free traffic flow

� First line in 1969

� 11 lines in operation

� 177 km and 175 stations

� The second biggest network in America, 
after NY !!

� In 2006 1.42 billion Passengers – the fifth 
busy system in the world, more than Paris or 
London!!!



Mexico City
The metrobus

42Again – Metro system is not a guaranty for free traffic flow

� first line: 20 km along the main north-south avenue  
in Mexico City, with 34 stops and 2 terminals
� 97 articulated buses replaces 372 standard buses 
that used the corridor, integrated with metro and 
regional buses
� Travel time was reduced by 50% and the commercial 
speed is 20 km/h
� Environmental annual benefits:

� 35,400 tons of CO2, 9,700 tons of CO and 206 
tons of Nox

� Daily ridership is 260,000
� Single trip is 0.33 USD and access is only through a 
smart card, turnstile and all doors
� Total cost – only 50 M $ , including signalling, fare  
collection anf public lights



The metrobus
Some problems

43Again – Metro system is not a guaranty for free traffic flow

� Buses stop at all stops – no express 
service
� Buses are still operating on Diesel –
need to move to CNG
� Some infrastructure deteriorate 
quickly:

� Poor pavement construction
� Physical separation already 
falling apart

� Future plans include a network of 20 
more busways



Some conclusions
for Nigerian megacities

44There is no need to invent the wheel – just learn from other success and 
mistakes

� Urban rail should be the backbone of a megacity transport network, especially with forecasts 
for more than 20 M population. Lagos should reserve ROW for rail network and 
construct them ASAP. Changes can and should happen at once on a global basis

� However, even the most efficient urban rail system can’t eliminate traffic congestion (see 
Moscow, London, Mexico or Seoul)

� Thus, any megacity should have, in addition to rail service, at least few thousands of buses, 
with standard capacity. Lagos can’t serve 15 M daily trips in PT without pr ocuring few 
thousands of standard and high capacity buses, envi ronmentally friendly

� BRT and bus ways are a must supplement to the rail service. Lagos should introduce a 
quickly network of BRT

� Integration is the key element for a successful urban transport system . 
� All modes should be integrated in term of service, fare and ticketing. Lagos should 

restructure bus system to establish integrated netw ork based on the proposed 
BRT network 

� Transport should be integrated with the land use pl anning
� Private sector should be involved in financing and operation of the transport facilitie


