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1. Introd uction Thai Transport Policies that bought International Impacts
@ Meter Taxi :

Deregulation brought the service improvement
(@ High Speed Railway : Shinkansen @ BOT Railway in Bangkok
@ Airport Access Railway : Monorail for Haneda Airport Successful Sky Rail Project and Failure of SRT Project
@ Privatization of Japan National Railway @) High Fare for Urban Railway :
@ Urban Railway service in Tokyo Higher fare of urban railway than the existing public
* Hierarchical Network of Urban Railway transport and getting the high income passengers
* High density of Urban Railway Network ‘

* High Frequency Operation of Trains Important information for other Asian Megacities
* Direct Operation of Trains between Different Lines

* Transit Oriented Development Requirements for Asian Megacities

Japanese Railway Policies that bought International Impacts




Metropolitan Areas
with Population >5 mil (2010)

Location of Mega-cities

2. Urban Transport in Asia

World 30 Largest Metropolitan Areas
(1950)

2 mil
5 mil
10 mil

Population

= Out of 52, 27 cities from Asia [ 5

< In 1950, only 7 cities from Asia

2. 1 Typical Characteristics of Asian Megacities

Difference from metropolitan areas in US & Europe

Urbanized density

@ Economic growth and urbanization :
* Huge size of mega-cities

* Rapid growth of population and
car ownership
* Mono-centric city structure
* Weak land-use control and
Mixed land-use

@ Transport infrastructure and services

Public Transport modal share

* Hierarchically unbalanced road networks | w.maniia (1e96)
. . Jakatra (2000)
* Higher share of public transport Seoul (2000)
- Rapid motorization Taipei (2002)
Tokyo MA (1998)
* Lack of inter-modal coordination Bangkok (2003)
X : . London (1996)
* Higher traffic accidents New York (1996)
Los Angeles (1996)

S-MORICHI o 20 40 60 63g0

Percentage|

2.2 Urban Structure

City-size distribution < In Asia, over-concentration in capital city

City Population (million

—~ 18 -

ONPRO®OONRD

CANWAROIDN®OD

O =N ® A O O N

123 4567 8 910 123 4567 8910 123 4567 8 910
City Rank

7
\ :
Japan j Thailand
3
1 2
| 1 1
L I, I e e L L e, 0
12 3 45 6 7 8 910 12 3 45 6 7 8 910 1.2 3 4 5 6 7 8 9 10
12
X 104y Legends
87 - .
Philippines| | Indonesia | | mmm Population
1 —— Expected Pop.
27 Rank-size rul
L e ey e ey waDwaDwaDwaDwD‘ (Rank-size rule)
123 45678 910 12 Asmﬁ‘cg” 6 7 8 910 Data: United Nations (2003) 7

Urban Structure and Transport: Mono-centric urban form

Seoul core:
Area: 606 sg km K
Pop: 10.3 mil H

Tokyo core: R

Metro Manila (core)
Area: 616 sq km Area: 637 sq km

Pop: 8.1 mil [ Asian Megacities:
¢ High-density core = Mono-centric J

¢|n 14-16 km radius, 8-10 mil pop

Pop: 10.1 mil

Bangkok core
Area: 600 sq km

hol

; Pop: 4.5 mil
j Bangkok MA
- Samut Prakan
Shanghai core: Jabotabek core: mut Sakhom
Area: 812 sq km Area: 664 sq km h
S.MORICHI -0 20 40 &0 Km 8

Pop: 10.1 mil Pop: 8.7 mil




Population Decentralization: possible spatial patterns

Mono-centric

Poly-centric decentralization_

e Car-oriented sprawl

- Undesirable !

Low density dispersion

¢ Public-transport oriented poly-

centric form

- Desirable!

Or Transit corridor with
weak centers

2.3 Car Ownership and Road Transport
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rate in developing
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No of cars per 1000 population

GRP per capita Vs car ownership rate:
Selected metropolitan areas (2002~04)

900
800
700
600
500
400
300
200
100

tlanta

[ ]
e o0 ® |
Frankfurt .“

Paris @ @\ew York
| .'.Q ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
@ 1ihe Londor’. @okyo
Bangkok T
Y @Taipei
kT BG @ seoul T
*® @°Sngarore ]
NL - nehai @Hong Kong

0 10 20 30 40 50 60

GRP per capita (‘000 US $)

Data source: STREAM Study compilation from various sources

In general,
income growth

increases car

ownership rate

vvvvvvvvv
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GRP per capita Vs car ownership rate: FEENVEEIGER{N,
i Asian Dev’ping cities?
Selected metropolitan areas (2002~04) kil
Different

patterns by
® Developed Asian @ Developing Asian regions!

® US cities O European cities

Path of US cities?

Path of EU cities?

Path of developed
Asian cities?

No of cars per 1000 population

0 10 20 30 40
GRP per capita (‘200 US $)

Data source: STREAM Study compilation from various sources

Road oriented: Los Angeles

Rail oriented: Tokyo

14

M. Manila
Tokyo
Shanghai
Bangkok
Taipei
Jakarta

HCMC

0 50 100 150 200 250 300 350 400
Units/1000 population
006

a source: REAM o}
Rapid growth in motorcycle ownership
Pressure of motorization at early stage

Impact on environment and safety

S.MORICHI 15

Road Space in Selected Cities 2004

~ Data source: gTREAM gluay compilation

Area  |Pop. Road Area
(Km2) | Density Km2 | % ity

Per/ha area)
City of Paris 105 202 27| 25.8
New York City 678 112 210| 25.2
Inner London (12 boroughs) 589 72 96| 16.4
Inner Tokyo (8 wards) 110 121 24| 21.7
Tokyo 23-wards 621 131| 114| 18.1
Seoul City 605 168 80| 13.3
Taipei City Inner Core 134 197 20| 14.9
Shanghai City Inner Core 108 378 13| 12.0
Bangkok City Core 225 96 16 7.2
Jakarta City 656 133 48 7.3

¢ In adequate road
e Inefficient road hierarchy

Asian Megacities

S.MORICHI
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Average Speed of Road Traffic

NewYork

Paris
London
Tokyo
Mumbai
Shanghai
Jakarta

Manila

Bangkok ; ;

Data source: UITI9(2001)1 0 20 30 4qu/hg9r

& Result = severe traffic congestion ! .

Policy Response to Congestion 2>

Build Expressway

Jakarta

Shanghai

S.MORICHI 18

Some cities have developed Toll ways rapidly...

Km Trend of Toll ways development
500
ShanghaT
400
300 ”
=
200 Jabotabek - %
(hkar?’/ a”g/} /
100 7
OMM.N@H“&
0 | | | |
1976 1981 1986 1991 1996 2001 2006

S.MORICHI 19

Under rapid motorization challenging accident dynamics
Japan: # of death : from 16765.A(1970) to 4411.A(2012)

# of cars : 79,620,000
road traffic accident death in Japan # of death / 10,000 cars

=0.556

| Number of death
2018 Target

2500\ /year
* How to avoid

the peaking of
fatalities?

No of death/10000 vehicl

Number of death per
10,000 vehicles i * Possibility of

x stabilizing total
fatalities earlier?
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Thailand: following Japanese pattern?

Trend of road traffic accident in Thailand
Notes:

Number of * Motorcycles
included in
vehicles pop

ath

¢ Vehicle population
over-estimate

e |s it possible to
achieve Japanese
rate of 0.56 death
per 10000
vehicles?

No of death/10000 vehicles

# of cars : 79,620,000
# of death / 10,000 cars = 0.556

CO2 Emission by transport mode: Japan and US

Air
Urban Rail W Japan
W US
Urban Bus
Car

0 50 100 150 200

Data source: 1B, 3B EIRIE (2007); _
M.J. Bradley (2007) Co2 g/pass km

Significant difference in urban public transport modes: why? Due to
different urbanized density and public transport ridership?

S.MORICHI 22

2.4 Public Transport

e Toward better transport service that is..
- Accessible and Efficient (Economically efficient)
- Clean and healthy (Environmentally sound)

- Safe, Affordable, Inclusive (Socially acceptable)

Diverse modes in Asia

S.MORICHI 23

Modal split (1998~2004)

Taipei Car Motorcycle Rail
Tokyo l
Seoul .
Shanghai
Bangkok Car Motorcycle
Jakarta Car
M. Manila ]
HCMC Motorcycle

40% 60% 80% 100%

_ 0% 20%
HiFfr: Compilation by STREAM Study (2006)

Developing cities: Bus & Para-transitimain modes for Public Trans. 24




Trends of public transport mode share

90
80
70
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50
40
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20
10 -~
0 Ll i
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& |n general, public Transport mode share on declining trend o

Asian megacities: breeding ground for Public

Transport reform

Examples:

* Tokyo, Osaka, Seoul: Extensive MRT
network

* Taipei, Shanghai, Beijing, Bangkok:
Rapid expansion of MRT network

* Seoul, Taipei: Innovative bus reform
» Jakarta: introduction of BRT System

BRT for Asian megacities

e Low-cost alternative for MRT??
¢ Capacity and road space issue
e BRT Vs MRT = BRT + MRT

S.MORICHI 26

Miss understandings for LRT and BRT in Asian Mega-cities

* LRT and BRT could not cover the huge demand
Not for trunk corridor, only for feeder lines
ex. Failure in Manila
three hours waiting time for LRT 3

* Required MRT in mega-cities
ex. Yamanote Line in Tokyo ;

* The capacity of one vehicles ; 250 persons

= 11 vehicles in one train

* Frequency ; every 2minutes operation

Policy experience: Bus reform

Bus reform in Seoul and Taipei:

Common features

e Comprehensive reform: modernization, Median bus-lane, IC-
ticketing, fare and service integration with MRT, fare-discount for
transfer (distance-based fare)

e Improvement in service and ridership, EIMII{EEa0F

Taipei Seoul
Reform through gradual process Reform through major intervention

Ownership and operation largely by | Public-private partnership in
private sector; regulation by public | management and operation,
sector significant role of public sector
No direct subsidy (indirect cross- Significant financial burden on
subsidy from MRT for fare discount) | Public sector (direct subsidy)

S.MORICHI 28




Public Transport Fare for a 10 k

one-way trip (2007)

Tokyo
Seoul
Singapore
Taipei
Bangkok
Shanghai & Tokyo, Seoul, M. Manila: MRT
Jakarta and Bus fares are harmonized
M. Manila < Bangkok and Shanghai: Bus
fare much less than MRT
HCMC I I I
0 50 100 150 200
Data: STREAM Study compilation Japanese Yen

Note: Bus fare is for Air-conditioned bus; LRT in M. Manila and BRT in Jakarta are considered as MRTs.

29

Comparison of Taxi and MRT Fares (US$) 2007

MRT Fare Number of passenger

Taxi

Ratio to make taxi ride cheaper
Jakarta* 0.42| 0.37|1.14 |2 persons
Manila 0.75] 0.26|2.92 |3 persons
Bangkok 1.10| 0.44|2.50 |3 persons
Shanghai | 1.45| 0.40|3.63 |4 persons
Singapore | 1.63| 0.45|3.59 |4 persons
Hongkong | 1.92| 0.51|3.74 |4 persons
Seoul 2.00| 0.95|2.11 |3 persons
Taipei 2.12| 0.61|3.50 |4 persons
New York | 2.50| 2.00(1.25 |2 persons
Frankfurt 2.70| 2.25|1.20 |2 persons
Rome 3.15| 1.36|2.31 | 3 persons
London 4.37| 3.03|1.44 |2 persons
Tokyo 5.78| 1.40|4.13 |5 persons (not allowed !)
Paris 7.02| 1.91|3.68 |4 persons
*BRT S.MORICHI 30

Timing of subway opening: Income stage

Opening year of the first subway and income per capita

16000
— Taipei
w L}
& e Europe/US °
o 12000 [~ a CIS/East Europe oo R
8 = Asia °
D * Latin America/Africa . y
@ 8000 [ S
ey ® aab Bangkok
S . e "
qL) 4000 G- g o X KA ] Teharan
ch' Lund.on Paris ®® . ® Seoul « ®Shanghai
8 puitpest? e Tokyo ’ Beljing ] " calcutta
0 \ .
1850 1900 1950 2000

Year of sub-wai ifirst) operation

S.MORICHI
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Timing of subway opening: City population

City population and opening year of the first subway

_ 12000
(2] * Europe/US
= Calcutt
8 & CIS/East Europe - aodta
) = Asia ® Shanghai
e x Latin America/Africa ) X
e Beiing & 5 Teharbn
8 Seoul ® "
= BangKok
iel
©
= 4000 [t
> Tok
8— . Paris oY% . * .|
o London A . _A* o Taipei
> ° X . A
5 Budapest a . o L &N e

0 Le I o

1850 1900 1950 2000

Year of sub-way (first) operation
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Timing for improving public transport Timing of transit investment and ridership trend

Timing of MRT m 3
. Taipei : Investment not
development: tO t00 late >
maintain the > Ridership regained S Ridership <
high share of 12 &
. o
public transport 210 25 =
= = €
mode N g 202, g8
8 2 MRT R 1t 2
Multiple timing indicators = a oute, o
, = = x
Income high enough for charging reasonable fare = 108l g
. . 173} o=
Car ownership | not too high to ensure good patronage qé . @ 1995 2000 20054
Population high enough for threshold demand volume =227 Transit 1538
- - - Investmen o
Urban density | Not too low for required passenger density § o L T g - US: Late investment
& Timing should be decided considering the state of i ini
all indicators ! S:MORICHI 33 1925 1950 1975 . 2000% Zj:rgll:lipr)nargmal 83'5‘4m

1.5 Conclusion

Modal share is still high in Asian Megacities, however it is going down.
What are key issues ?

1. Without Railway, with BRT and with LRT,
it is impossible to manage the transport in Asian Megacities.
Hierarchy railway network is required in future for megacities
as same as road network.
Profitability of railway operators is required
for the Innovation of service and technology.
The fare of Bus and para-transit have to be compatible to railway.
Bangkok case is remarkable for successful higher fare.
. The timing of investment for urban railway is important,
however the master plan should be prepared at early stage.

The master plan of urban railway network in Tokyo in early1960’s.
S.MORICHI 35
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Published in July 2012.
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3) Multimodal Policy
4) Coordination between transport and urban planning
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Appendix : Urban Railway Network Improvement

and Terminal Renovation
S.MORICHI

3. Transport Policy in Japan New Policies for Better Connectivity, Service and Safety

1950’s * Expansion of Capacity and Network (Railway, Road, Port, Airport) h ; i
* Financial Scheme / Transport rerated organizations 2005: The Law for Urban Railway Improvement

» Start of Expressway & Shinkansen projects : The Law of Passenger Information for Foreign Travelers
1960°s = Urban expressway 2006: The Law of Universal Design
* Improvement of Terminal (Rail, Bus) @ Accessible and Usable Building Law

* Horizontal Division of Rail and Road @ .
= Direct Operation between Subway and Suburban Rail etc. Barrier Free Transport Law

1970's @ Transfer Service Improvement
» New Transportation Systems 2007: The Law for improvement of Regional Public Transport

" LSO EE S B SR E : The Law for Regional Infrastructure Improvement
Rail — Bus Transfer Terminal, etc.

1980’s 2008: The Law for Regional Railway
* Transportation Demand Management 2009: The Law for Safety of Taxi ( Improvement of Deregulation Policy )
* Privatization of Japan National Railway 2010: The Law against Tsunami Disaster

1990’s 2013: The Law for Earthquake-proof buildings and infrastructures
* Public — Private — Partnership ) . .. .
- Tnecve Sdime o P Relvey 2014 :The law for Compact City under declining population

2000’s : The Basic Law for Transportation

*' Cootralleiffy ) S st ol Wiet (el siriss : the Law for support for Foreign-Fransport and Urban Development




3.1 Examples of Intercity Transport Policies
Port

Railway:
Successful policy : Location of industries in each region

Successful policy : High speed railway (Shinkansen)
Privatization of JNR Investment for local ports

Airport access railway Failure policy : Decentralization of port authority

Failure policy : Provincial railway investment Efficiency of port management and labor union
Cross subsidy between HSR and Local lines

Airport
Successful policy : Investment scheme for airports

Road :

Successful policy : road network
Financial scheme
Special account and road
Transport safety
ITS

Failure policy : Two lane expressway
S.MORICHI S.MORICHI

Relocation of airports for jet planes
Failure policy : Delay of Narita airport
Location of Kansai airport

3.2 Examples of Urban Public Transport Policy

How does the TMA Achieve
Modal share in selected metropolitan cores (trip based) High Modal Split for Public Transport?

All purpose- all modes All purpose- motorized modes only
|Cor @Bus EFRal  Oficycle  mWalk DOthers I @ High Railway Network is Constructed before Moralization

City of Paris (2008)
cyegoars cone | f
/] Lond 2006, H g ] g
inner tondon(zo06) | nner London(2006) @ Railway Oriented High Density Urban Development

5 N New York City (2008) . q .
new vork city (2008) | N | ! @ Role of Private Railway Companies
Tokyo 23-Ku (2008, g q
rokyo 23-ku(2008) [N W | | e (Coordinating Transport and Land Use)

W A OO GOh G0 e 0% 25% 50% 75% 100% _ e
0% 20% 0% S0% 80% 100% Modal share @ New Town Development (Rail Transit Oriented)

Commuting- all modes Commuting- motorized modes only

City of Paris (2008) City of Paris (2008) ® Direct Railway Operation between Suburban Railway and

Inner London(2006) Inner London(2006) Su bways

N York City (2 k City (2008, . . o - Q
AR ew York ity (2008) ® Circular Line Connecting Terminal Stations
Tokyo 23-Ku (2008) s Tokyo 23-Ku (2008)

‘ Hierarchical Urban Railway Network
0% 20% 40% 60% 80% 100% 0% 25% 50% 75% 100% @ v
Modal share Modal share
Data source: person trip survey from respective publiciagensigs; Data year is indicated in the parenthesis 43 S.MORICHI
after the name of each city; For Paris, Rail also includes Bus




1) Profitability of Urban Railway

Subsidy for Subway
Japan : 50% of Subway Construction Cost
(25% Government, 25% Local Government)
No subsidy for operation cost
US & EU : 100% of Construction Cost
20-80% of Operation Cost

Profitability

Except Japan, Only Taipei : profitable for operation cost
Railway operators in Tokyo enjoy the profitability
(At the first stage not profitable )

Only the profitable railway companies
innovate the system, technology and service.

Unprofitable company cannot take the risk to change the system.

All railway operators in Tokyo enjay the profitability.
: 45

Operational characteristics of selected subway
systems (2005)

Tokyo Seoul’

Tokyo Seoul
Metro Metro

Route (km) 183 135

Passengers
(millvear) | 2110 1,440

Pass/km/day
(1000 32 19 29 15 7
persons)

R 1.29| 1.07| 0.74| 0.55| 1.07 0.59

/cost
Fare (USS) |33~ |38~ | o8~11 |3§~ 30~

1. data year 2003, 2. revenue/cost includes also of bus
2. Data source: Seoul (Sung 2007), rest from homepage of respective agencies

< Ridership & fare policy-are key factors

Major policy issues in US and EU :

Benchmark regulation to improve the efficiency of railway operators
Expansion of network through public investment
Better service and fare through government efforts

Major policy in Japan :

Incentives for railway operators
Private railway operators and operators by Local governments
make efforts for better service under the competition
Only profitable operators can innovate the railway system
R&D, Expansion of network, Improvement of System, etc

To keep the future profitability

Organization, Management, Efficient technology, Subsidy,
Suitable fare level, Consistency between rail and
urban development, etc

S.MORICHI
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Financial Resources for Public Transport
and Related Key Issues

Fare

Cross Subsidy | =*=*  Operators’ Initiative
Value Capture Regulators’ Role
Subsidy Public Sector’s Decision

PPP Scheme
* Limited Successful Projects
* Failure of Public and Private Sectors
* Competitiveness of Project
in the World-wide market
= Difference the Optimizations
between Public and Private

S.MORICHI




@ Fare for Profitability
* Fare Regulation and Political Decision

* Balance between Bus and Railway
Competition under the Different Costs

* Regional Disparity between Prior and Inferior Regions
* Transport Behavior by Income Segmentations
and the Time Series Change

Philippines’ Example :
LRT3 Fare and Deregulation for Air-conditioning Bus

Thailand’ s Example:

High Fare for New Urban Railway :
High Income Passengers

S.MORICHI
)

(@ Cross Subsidy between Routes

* Profitable and Efficient Organization
* Profitability of Urban Railway Operator
Tokyo Metro and Hanoi Metro

* Rationale for Cross-subsidy
* Independent PFI Projects
Rationale for Cross-subsidy
* Financial support at the first stage
* Risk taking for innovation / technology, service, etc.
* Regional Disparity between Prior and Inferior Regions
because of differe#®service and fare
* Inefficient investment and operation
Cross Subsidy Scheme
* Private or public organization Political pressure
* In same organization or betweefPdifferent organizations
* Direct cross subsidy or through government

* Independent PFI Projects *“f4tk of cross subsidy

SRT Station and inside of Vehicle

Sky Train Station and inside of Vehicle

S.MORICHI

@ Subsidy

* Disincentive for efficiency

* Incentive for Operators
Neutral for Transport Modes
Difference between EU, US and Japan
Role of Government for PFI Projects

S.MORICHI




Subsidy for each mode

Central Local
Government Government

Subsidy for Subway : Construction cost 35% 35%
for Monorail: Infrastructure 30% 30%
for LRT : Track, Station etc. 33% 33%

Subsidy for Newtown Railway 15% 15%
: Construction cost

Interest free financing for JOBAN-SHINSEN
: Construction cost 40% 40%

: Equity 0% less than
20%

Subsidy for grade separation of rail and road 28.7-63.3% 57.3-31.6%
crossing

53

Land Readjustment

roaq, schoo

Reserved area ’ ’
park, etc

Financial resource
; ’ Reserved area
or construction financial resource

Land readjustment project
Public & Private Sector can organize the project
Government can support the project
Subsidy for the project
Change the zoning of land-use
Deregulation for urban development and building
Investment for infrastructure

S.MORICHI

@ Value Capture
* Transit Oriented Development

* Multi-core Urban Structure for Mega Cities

S.MORICHI

Scheme of Value Capture

Development business by Railway operator
(JR, Taiwan HSR, etc.)
Land readjustment business with railway operator
(Private railway in Japan, Tokyu, etc.)
Tsukuba express railway
(Land Readjustment law for Railway)
Subsidy by increment property tax and other tax revenue

IF : Impact fee
TIF : Tax Increment Financing
( Special Assessment District)

S.MORICHI




From Japanese experience:
* Urban railway can be profitable.
* Main Revenue of railway company
15t step (Population is limited) : housing, real estate
2" step (population increased) : high land price,
all business increased railway passengers
3"d step (almost land was sold out) :
railway, urban renewal, etc
* Profitability is essential for innovation of system.
* Railway Company is key factor of attractiveness of area
(Attractiveness decides the land price)

S.MORICHI

® PPP Scheme
Limited successful projects for railway
* Failure of public and private sectors
* Competitiveness of project in the world-wide market
Change of PFl scheme : PF2 from PFl in UK
* too much profit of private sector
* too much cost after the withdraw of the private sector

* time consuming process of PFI

S.MORICHI

How can such projects become possible ?

Profitability of Railway Company

Agreement by land owners and citizens

Improvement of environment
Increase of property value (higher land price of smaller space )

Difference of land prices before and after the project
( Land use regulation, reasonable reduction of space )

Speedy Implementation of the projects (Role of government)

Support of Central and Local Governments
Coordination
Subsidy for the project
Change the zoning of land-use
Deregulation for urban development and building
Investment for infrastructure

Examples of PPP urban railway projects in Asia
Data source : ITPS, Institute for Transport Policy Studies

Seoul Metro Line 9 :

* Change of MRG (Minimum revenue guarantee)

* Government rejected the SPC report for increase of fare

* Lawsuit against government

= Withdraw of MKIF (Macquarie Korea Infrastructure Fund)

and Hyundai Rotem

Delhi Airport Express Line

* Delay of construction and broken parts

* Lack of demand and revenue

* Lack of revenue from rental business

* Transfer the project to the Delhi Metro(public sector)




Bangkok Metro
= Lack of demand and revenue
* Excess of assets
* Debt rescheduling, Loan condition changing
* Financing by public corporations
* Revision of fares
Taipei MRT Xinyi Line
* DORTS (Dept. of Rapid Transit System, Taipei City)
Construction, Vehicles, Control and signal syatem
Subsidy of Central Gov. : 32%
* TRTC (Taipei Rapid Transit Company) : Operation
Taipei City(74%), Central Go.(17%), New Taipei City(9%)
Private Co. (0.3%)

2) Urban railway network

(D Direct Railway Operation
between Suburban Railway and Subway

No Transfer
—

. @—6—>
—/\R /_/ Suburban Railway Subway
A

»

ST N

: // ' Urban Railway Lines

/ S s of Direct-Through
Operation in Tokyo

. Total 867 km

How can such projects become possible ?
Profitability of Railway Company

Agreement by land owners and citizens

Improvement of environment
Increase of property value (higher land price of smaller space )

Difference of land prices before and after the project
( reasonable reduction of space )

Speedy Implementation of the projects (Role of government)

Support of Central and Local Governments
Coordination
Subsidy for the project
Change the zoning of land-use
Deregulation for urban development and building

Investment for infrastrucsthtﬂjoreC

RICHI

Direct Railway Operation
between Suburban Railway and Subway

For Suburban Railway Operators
- Shorten Time Distance to Downtown
- Development of Area along Railway

- Reduction of Congestion in Downtown Terminals

For Subway Operators

- More Demand

- Availability of Railway Yard in Suburban Location

S.MORICHI




@ Hierarchy of Urban Railway Network (Tokyo)

Railway Type St. Spacing

Shinkansen Railway (Bullet Train)
Inter-city Train (Japan Railways)
Express Train (Private Railways)
Ordinary Train (Private Railways)
Subway

Monorail / AGT (BRT?)
umber o
Passengers

<qesssssEEEEEEEEEEEE

urban rail
line

Capacity of circular line
Passenger/hr/direction

39,072 + 36,400
(84,560 + 77,980)

= High capacity heavy rail systems

* In most section, duel lines (circular +parallel)
= Heavy peak-hour loading

= Over 200 % crowding in train cars

= Circular line attracts largest demand volume

S.MORICHI

Operating Speed *

30 - 50 km 120 -130 km / hr

5-6km 50-60 km/hr

1-2km 40 -45km/ hr

0.5-1km 30-35km/hr

20-30km/hr

Inter-city Train
Express Train

Shinkansen

22,500* (26,500)

* Low capacity: LRT/MRT

* Capacity expanded on LRT-1; still
under crush load condition

* Grossly inadequate capacity for
future demand

67

@ Circular Line Connecting Terminal Stations

e Terminal stations were joined by a circular line

e Suburban lines have direct operation through subway lines

High speed intercity train terminal at the city center

ot

Evolved into a hierarchical urban railway network

S.MORICHI

3) Multimodal Policy

Rail to Rail

-Improvement of Transfer Facilities in Terminals
-Direct Operation between Subway and Sub-urban Railway
Rail to Road

-Grade Separation between Rail and Road Crossings
-Station Plaza

-Rail — Bus Transfer Terminal

Station to Surrounding Area

-Under Ground Shopping Area

-Skyway

-Commercial Station Building

Software Improvement

-Information System

-Fare Discount for Transferring

-IC Based Common Ticket




IC Cards Based Common Ticketing System

JR Private Rail, Subway, Bus

Passnet Bus Card (30 Co)
JR East . (magnetic card) + (magnetic card)
Tokyo Monorail

Tokyo Rinkai Railway Co : 26 ' g(t)%r%dardization

keting
2007

Collaboration with other regions and fields
2009: Common ticketing with JR Hokkaido
2010: Common ticketing with JR Kyusyu and urban railway in Fukuoka
2011~ :Common use with many shops and restaurants

2013: Common ticketing and use all over the Japan 69

4. Conclusion

Key words for better urban railway in Asian Mega-city
Timing of policies implementation
Identification of each mega-city
Users’ burden
Long term strategies
Incentives for operators
Moral hazard

4) Coordination between
transport and urban planning
1) Legal level coordination
ex. = Urban Planning law
Urban planning procedure for transport facility
+ Environment assessment law
= Special law for the railway between Tokyo and Tsukuba
( Housing area and railway development law )
2) Institution level : Budget and system for coordination
ex.* Subsidy for new town railway
- Subsidy for continuous vertical division of railroad crossing
3) Planning level coordination
ex. » Coordination by Local Government
- Planning Commiittee :
Professors, related agencies and stakeholders 70

Thank you for your kind attention !




Appendix

Urban Railway Network Improvement

and Terminal Renovation

1. Network Expansion and Better Accessibility

2. Terminal Renovation

S.MORICHI

@ Osaka: Nakanoshima-line (along the river)

Opened in Oct.

2008

Stations along riverside
& Attracted new investment for development around
river-side stations
" Contributed to urban renewal in the city core areas ¢

1. Network Expansion and Better Accessibility

@ Tokyo: New Subway line
(Fukutoshin Line)

* Connect major sub-centers
e Direct operation : 3 lines
* Design of stations

* Local and express trains in
subway

2. Terminal Renovation
@ Shinjuku Station

S.MORICHI




Space Utilization above Railway Tracks

EEMGERAMADRE Fl:#HEERREOER)

S.MORICHI

Present Layout of Shibuya Station

Denentoshi Line / Metro Hanzomon Line Metro Ginza Line

Inokashira
Line

blde

Concourse
R ey Concourse|
[ nassie | bidg.

R Station :
Inconvenient connection

S.MORICHI

@ Shibuya

Station Plaza

S.MORICHI

4t floor passage
on Ginza Line
Denentoshi Line / Metro Hanzomon Line " - "
L Metro Ginza Line Station

Transfer to the east direction

Inokashira .
Island Platform

Ginza Line Barn n "
Metro Ginza Line

Concourse Shopping bldg
onvenient . Hikarie
connection 1

Departmen
store

aul] oyohop

onvenient
tation : connection

I R
Convenient connection
*Yamanote Line : Improvement of Meiji St. and
Island Platforms Station Plaza with Ginza Line
*Saikyo Line :Parallel location
S.MORICHI
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Tokyo Metro Outline

Tokyo Metro Co., Ltd.

August 25, 2015

Jul. 16, 2014 Revised Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved

Subways in Japan Overview

1 Sapporo 1.9 3 48.0
*Sapporo 2 Sendai 1.1 1 14.8
3 Tokyo 9.1% 13 301.8
4 Yokohama 3.7 3 534
*Sendai 5 Nagoya 2.3 6 93.3
Tokyo 6 Kyoto 1.5 2 312
Kyoto *Yokohama
Fukuoka Kobe°co;sa'l\‘kzg°ya 7 Osaka 2.7 8 129.9
) 8 Kobe 1.5 3 30.6
9 Fukuoka 1.5 3 29.8
Total 42 732.8
* Tokyo 23 wards As of FY2103
Copyright 2015 Tokyo Metro Co, Ltd. Al rights reserved




Subway Operators in Tokyo

First section opened
(year)
Number of lines

Route length (km)
Number of stations
Number of cars

Number of passengers
per day

Average ticket revenue
per day (JPY)

Capital (JPY)

1927

9
195.1
179
2,705

6.73 million

856 million

58.1 billion

1960

4
109.0
106
1,116

2.46 million

350 million

As of FY2013

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved

Transport Volume by Different Modes in Tokyo’s 23 Wards

Car 21.9%

rivate Car

Taxi 14.7%
3.0%
Bus
3.9%
Private
Tram Railway
[0)
0.3% 22.9%

No. of passengers
Mode (thousand) R(a;c;o
Per year Per day
Subway 3,117,926 8,542 25.3%
JR 3,694,686 10,122 29.9%
Subway i '
25 .30% Private o
Railways 2,831,449 7,757 22.9%
Tram 38,930 107 0.3%
Bus 485,291 1,330 3.9%
Taxi 364,465 999 3.0%
JR Private C 8 6 %
rivate Car 1,813,557 4,969  14.7%
29.9%
Total 12,346,304
As of FY2009
Railway

78.1%

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved




History of Tokyo Metro

History

1927

1934

1938

1939

1941

2004

Dec.

Jun.

Nov.

Sep.

July

Apr.

Tokyo Underground Railway Company opened the first subway in Asia
between Asakusa and Ueno

Tokyo Underground Railway Company extended the line to Shimbashi

Tokyo Rapid Railway Company opened the section between Shibuya
and Shimbashi

Tokyo Underground Railway Company and Tokyo Rapid Railway
Company started through-service operation between Asakusa and
Shibuya

Tokyo Underground Railway Company and Tokyo Rapid Railway
Company were merged and Teito Rapid Transit Authority was
established

Tokyo Metro Co., Ltd. was established

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved

Tokyo Metro Network

3 km

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved
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Example

Ginza line
Marunouchi line
Hibiya line
Tozai line
Chiyoda line
Yurakucho line
Hanzomon line
Namboku line
Fukutoshin line
Through-service

As of Mar. 31,2014

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved —P6—

Seibu Line 40.3 km

]
quu® '...'
TLLLLL

JR Line 9.4 km

Marunouchi

Namboku

Chiyoda

v

Tokyo Metro Nine Lines and Through-service
PS N ¢ -
Tobu Line 40.1 % Saitama Railway Line * o Tobu Line 56.9 .
km » 14.6 km v % km o
o * L 7
[ ] N :
‘Q,, +« JRLine29.7km
- gmn¥ag®
|

an®®

Toyo Rapid Line 16.2 km
an® vet'
.
SRun, e,

.

JR Line 6.1km

Fukutoshin
’0
Odakyu Line W g
52.5 km : PR s -
. . .
& P A - Operating Kilometers
- o o s
s .: .o' ‘: Tokyo Metro lines 195.1km
N . «n
TokyukLme 31.5 :‘ ;‘ Tokyu Line 11.9 km Through-service
M = & partner lines 337.5km
ens £
. r
s TokyuLine 24.2 km Total 532.6 km
53 Minatomirai Line 4.1km As of Mar. 31, 2014
O. . . .
-~ t 5 Tok! L righ —P7—




Tokyo’s Subway Network (including through-service sections)

As of Mar. 31, 2014 (in km)

Line Subway Palx_ri:‘réer Details of through-service sections
14.3 . None
Marunouchi 27.4 - None
Tokyo Tozai 30.8 31.7 JR 15.5, Toyo-kosoku 16.2
Metro Chiyoda 24.0 82.2 Odakyu 52.5,JR 29.7
_ 28.3 80.4 Seibu 40.3, Tobu 40.1
Fukutoshin 1.9 108.7 Seibu 40.3, Tobu 40.1, Tokyu 24.2, Minatomirai 4.1
Hanzomon 16.8 88.4 Tokyu 31.5, Tobu 56.9
Namboku 21.3 26.5 Tokyu 11.9, Saitama Railway 14.6
Tokyo Metro total 195.1 337.5
Asakusa 18.3 190.1 Keisei 64.6, Keisei/Hokuso 49.9, Shibayama 2.2, Keikyu 73.4
Toei Mita 26.5 1.9 Tokyu 11.9
Subway -
, 23.5 67.3 Keio 67.3
40.7 - None
Toei Subway total 109.0 269.3
301.8* 594-9
896.7
*A section 2.3km is shared by both operators and counted once.
Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved —P8—
Headway
As of Mar. 31,2014
Headway
Line
Morning peak hour Off-peak hour Evening peak hour
2’ 00” 3’ 00" 2’ 15"
MARUNOUCHI 1’ 50” 4’ 00” 2’ 25"
27 10” 5’ 00" 2’ 30”
TOzZAI 2’ 15” 5’ 00” 3’ 10”
CHIYODA 2, 05” 5’ 00” 3’ 20”
HANZOMON 2’ 10” 5’ 00" 3’10”
NAMBOKU 3’ 45" 6’ 00” 5’ 00”
FUKUTOSHIN 3’ 00” 4’ 20” 3’ 45”

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved —P9—




Tokyo Metro Outline Line Profile

Marunouchi Chiyoda _ Hanzomon Namboku Fukutoshin
Route length (km) 14.3 27.4 20.3 30.8 24.0 28.3 16.8 21.3 1.9
No. of stations 19 28 21 23 20 24 14 19 1
Completed 1939 1962 1964 1969 1979 1988 2003 2000 2008
Minimum headway
200" 1507 4'40"% 210" 2157 205”[ 7307* 230" »10” 3457 3’ 00”
(Peak)
. 0.2
Average speed " 437 . 4
(Km/H) 34.2 37.2/34.9 34.3 49-4 42.2/30.2 41.3 39.0 40.6 50.4
(RAPID) (EXPRESS)
Maximum speed
65.0 75.0/ 65.0% 80.0 100.0 80.0/ 60.0% 80.0 80.0 80.0 80.0
(Km/H)
Gauge
1435 1435 1067 1067 1067 1067 1067 1067 1067
(mm)
Power collection 3rd rail system Rigid Catenary system and Catenary system
system DC 600V DC 1500V
Length of car (m) 16 18 18 20 20 20 20 20 20
Train make-u
P 6 6/3* 8 10 10 /3% 10 10 6 8or1o
(number of cars)
Number of
substations 6 12 5 8 7 9 6 6 3
CS-ATCATO - §
Signaling CS-ATC Single-person CS-ATC CS-ATC CSATC CSATC CS-ATC ;S ?TC e ;S T\TC .
. ingle-pers : . - " .
system gle-p . ATO* ATO ingle-person ingle-person
Operation Operation Operation
Space i
Radio system Inductive Radio P ) Inducpve
Radio Radio

* Branch Line

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved

As of Mar. 2014
—P10—

Thank you for your attention !

Copyright 2015 Tokyo Metro Co., Ltd. All rights reserved
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