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| . Major changes of recent decades in Korea

Year 1950: Korean War

= Post-war Reconstruction
- Walking main transport mode. Transport facilities started to restore.

Seoul a war-torn city (past) Seoul a skyscraper city (present)




| . Major changes of recent decades in Korea

Year 1960’s: Tram in Seoul 40.6km

lines in Seoul (1336)
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main urban transport mode - Tram + Bus

Year 1960’s

Namdaemunno 2-ga (1966)



| . Major changes of recent decades in Korea

Year 1968: Korean Tram Resignation

" Frequent tram road accidents
= Losing competitiveness to bus

Streetcar crews saying goodbye to the e
(Nov 30, 1968)




| . Major changes of recent decades in Korea

Late 1960’s

= Bus main transport mode
= Rapid migration toward cities (jobs, education)

- Send sons to Seoul, horses to Jeju

= Lack of supply of transport infrastructures

A female conductor in local transit (1964)
They collected fares and assisted the drivers’ stops and

A crowd of people waiting to ride the streetcar due to the strike of bus drivers (1964) starts for safe operation.
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| . Major changes of recent decades in Korea -

1970’s: Bus Congestion, Immature Transport Operation (CBD)
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Traffic congestion at Gwanghwamun Intersection (1970)

9



| . Major changes of recent decades in Korea -

1970’s: Lagging Transport Infrastructure Provision

* Lack of Transport Infrastructure
* Road-centered infrastructure expansion
= Lack of public transportation
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| . Major changes of recent decades in Korea

1970: Subway Line #1 Construction

= Rapid Increase of Population.
= Recognition of the capacity limit of bus

Geological investigation of Subway (1970)
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| . Major changes of recent decades in Korea

Seoul Subway line #1: 7.8km
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| . Major changes of recent decades in Korea

1980’s : Chaos of Public Transportation

= Lack of public transport of Subway and bus Provision
" Increase in Privately Owned Cars (As of 1985, exceed 1 million cars)

- Decrease in bus passengers
- Traffic Impact Analysis/TSM need to be Introduced.




| . Major changes of recent decades in Korea

1985: Completion of Lines #1,2,3,4 of 135km
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. Major changes of recent decades in Korea

1970-1990: Rapid Increase in Personally Owned Cars

Total 127,000 - 17,941,000: 10 times increase

= Seoul 60,000 vehicles — 3,000 thousand vehicles: 50 times increase
- Need for policy of mass transport and metropolitan transport
- Need TDM strategy

15



| . Major changes of recent decades in Korea -

1990-2000: Completion of 155km subway line #5,6,7,8

= World’s only construction record: 300km construction in 30 years
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| . Major changes of recent decades in Korea

Z Namyangiu-si Seoul

: \ — Metropolitan
<yt > 8 Subway Line
| R T e &>, No. 8
& R . € '
B 7 Central
hchveonial. | Buepa = m Government
] p g Metropolitan

. s My 4 Lines
I [ o ‘G?‘-'-":"‘ 4 g e Q. eom, o1
Gyeong-in Line \

T i~ Siheung-si

T “Gyeongbu Lihg
Total Length
77 A 540KM

.....
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2010: 540km of Urban Railway in Metropolitan Area



| . Major changes of recent decades in Korea

Korea’s Pathways at a glance

1950s 1960s 1970s 1980s 1990s 2000s
Economic Post-war recover Economic Heavy-Chem. Stabilization-Growth- Economic Crisis &
Development y takeoff Industry drive Balancing-Deregulation Restructuring
Territorial Post-war Growth pole Develolorr'\ent. o Regional growth Promotion Bala.nced
ndustrialization regional

Development reconstruction development

base

Limit on urban growth

development

Transport Post-war Construction of Highways & National strategic networks Environ. friendly
anspo reconstruction industrial railways Urban subway / New technology
1950 1960 1970 1980 1990 2000 2010
Population 5 ;g4 24,989 31,435 37,407 43,390 45,985 48,580
(1,000 pop.)
G($I?)P - 1,154 1,994 3,358 6,895 11,347 16,372
No. Cars
(1,000 cars) - - 127 528 3,395 12,059 17,941
ELON 5683 27,169 40,244 46,950 56,715 88,775 105,565
Road(km)



| . Major changes of recent decades in Korea

1960-1970: Economic Development & Construction
of Transportation Infrastructure

" Population increase with economic development plan, income level
increase, Preparation of foundations for urbanization

= Expansion in transportation infrastructure and transport mode provision
= But Bus-oriented Public Transport System

<1950s>

<1970s Ralllvay Network_> .

<1970s Highways>

Transportation System 3,193 km(1970) 551 km{1970)

Restoration
19



| . Major changes of recent decades in Korea

1980s-1990s: Economic Growth & Expansion
of the National Transport Network

= The number of privately owned car increases with the level of national income
= The necessity of TDM/TSM emerges with roadway traffic issue
= Political interest on promoting public transport such as bus, rail, and others

1995, number of Emetl;g?:f":ge of
passengers: 10 million - cong?&i_on -
! a

‘ 1l e 3

1990, population: 43 =0 “'
million, number of D
passenger cars:3 million ' i : S by .
1980, population: 38 WARST « Introduction of bus-only
million, number of 32 vy lanes on Gyeongbu
9033590"090963‘“5' ; Expressway in 1994

"« Expansion of nationwide
expressway and railroad networks

B

1970, population: 32 NI ‘
million, number of Opening "~

passenger cars: ’ in the 1990s
100,000
e s :
7 « 1988 Seoul Olympics
— = * Beginning of Gyeongbu Expressway
* Restoration of basic construction
infrastructure after « Implementation of Economic
Korean War Development Plan

year 1950 (67$) 1962 (87$) 1974 (559$) 1988 (4,548$) 1994 (9,727%) 1995 (11,735%)

(capita income)
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| . Major changes of recent decades in Korea

2000's: Pursuit of a Sustainable Transport System

* Provider-oriented - User-oriented

= Brown Growth - Policy Shift from Eco-friendly Green Growth

= Road Operation Efficiency and Railway Prioritized Provision

= Expansion of Diverse Public Transportation Modes Responding to Users’ Demand

<Highway Extension> <National Railway Network> <Expansion of Public Transport Modes>

O Biusy s Y -
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3,860 km({2010) 3,577 km(2010) KTX Light Rail Transit Airport Express Rail
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| . Major changes of recent decades in Korea

Transport Policy Change by Period

* Transport policy criteria and implementation directions of recent decades

- Concentration of population in
cities

- Shortage of rail transport

- Difficulty in using public transport

- Rapid rise in personal car
ownership
- Serious road traffic congestion

- Deepening problems related to

Problems energy and the environment

) o - Expanding the passenger
Policy criteria  accommodation capacity of public
transport

- Passenger car demand - Building an environment-
management friendly urban transport system

- Expanding facilities, including

Mol ) roads, and improving their - Ensuring effective operation of
mplementation _, . s : operation public transport
directions Bus-centric urban traffic operation _ Building urban rail systems - Improving public transport
- Preparing public transport services
promotion measures
e - Establishment of order in bus - Improvement of bus - Bus reform and introduction of
operations competitiveness a semi-public operation system
Rail - Realignment of system and - Improvement of inter-city rail - Establishment of rail transport
organization operations system
: . . _ . . - Improvement of management
Taxi - Establishment of a taxi system Improvement of taxi services conditions of taxi industry

22



| . Major changes of recent decades in Korea

History of Urban Transport Policies

SOC Investment Multimodal &
Public Transit
@ Em e

Road Traffic Promotion of Mobility
Act (1961) Disadvantaged Persons Act(2005)
.
Road Management Transport System Efficiency
Promotion Act (1967) Act(1999)
‘ v
Urban Transport Management PublicT it P ti
National Expressway Act B e Al O
(1970) | Promotion Act (1986) Act(2005)

Special Act on Managing Regional-Wide
Transport for Metro Areas(1997)
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| . Major changes of recent decades in Korea

Transport Timeline : Road

1965
1% report on transportin

Korea(lBRD)

1962
15t 5-year economic

19504

Korean war : a turning
point of road
technologies

1946

1% paved road : national road

1972

1% express buses: Seoul-
Incheon

1977

in Pusan
1970
2™ highway :
Kyungbu(428km)

19684

- 1%t highway :Kyungin
- Increasing investment in
roads

rll‘-‘ 22 14 ?5‘1‘-» LT a.IJ'.
“H@ Y 1

1%t Urban highway

Late 1980s

- Rapid motorisation
led to traffic
congestionin
highways

- Jungbu, Seoheaan HW

1982
-traffic counting by
loop detectors

1984
- 88 highway paved by
cement

24

1994

e
‘ Strategic
Road Networks

- HOV lane on Kyungbu

1999
- Introduction of
mandatory pre-feasibility
studies for national
investment projects
2004
- Agreement on Asian
Highway

0

" Environ. friendly
/ITS

national road
1990s (1998~2011)
7x9 grid strategic
road network-half-

Long-term plan for

e

=/ L.
2000s
- Introduction of ITS
- Environmentally-
friendly road




| . Major changes of recent decades in Korea

Transport Timeline : Railway

1899, 1905
- 1% railway :Kyungin
- Kyungbu, Hanam

transportimprovement

industrial railways

1955
Passenger
transporton

Kyungbu

1969
Shorter travel time by
new trains : 4h50

between Seoul-Pusan

1980s
Double tracking
projects to increase
railway capacity
1984
Expansion of Seoul

1957
Introduction of diesel
trains

25

1968 S
i Subways in 5

Leading industry 1974 ) metrogyo[iitan areas :

development by 1% Urbanrail way : Pusan, Deagu, Kwanju,
1948 Kyungiun & Sanup lines Subway Nol . i

T Inchoen, Deajeon

National plan for I
railway-oriented Development of Construction of

urban railways

1989

> subways : No 2,3,4

- Decision of the
high-speed railway
projectin Korea

2011

- 1%t driverless light rail :
Pusan No 4

New systems
for railway

2010
Opening 2™ stage
KTX : Seoul-Pusan
2h18

2004
Opening 1% stage KTX :
Seoul-Pusan 2h40




| . Major changes of recent decades in Korea

Transport Timeline : Urban Transport

Vehicle restriction
regulation in Seoul

1977
Vehicles registration number
exceeded 0.1 million”

1%t city bus service :

assenger busines1

| Kyungseong egulation | =
Beginning of Introduction of subways

Public Transport

1899
- 1%t tram operation in 1969 1987
Seoul Suspending Seoul Urban Transport
tram Act :Traffic Impact
1970 Assessment,

2005
Cheonggyechoen

1996
- Congestion charge:
Namsan 1,3 tunnel

' Environmentally-friendly,
Human-oriented Transport

Rapid urbanization

Post-war population \
tv> Industrial city development

Influx to the capital ci

New town development
) Multiple nuclei urban development

>> Sustainable development >
Urban regeneration

1984~85
Introduction of TSM to
deal with increasing
traffic onroad

1967
- City-operated bus

between the center
anQ_qutskirts

191244

- Launching 1%
passenger business :
mini- bus services

- Taxi-hiring business
2o RIMAN o

1974~
- Opening of
subways in Seoul

26
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1999~
5-year transportintegration plan
Planning of bus system reform

2004. ’ 2006

Opening of BRT in Seoul .

Operation of integrated 0 BRROEIRALE S0k
. the mobility
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ll. People-centered Public Transport

KOREA's Challenges:
Urban Bus System Reform
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Il. People-centered public transport -

Gridlock in Seoul in 90’s




Il. People-centered public transport -

Gridlock in Seoul in 90’s

= Air Pollution and Energy Consumption

- Car centric Society

= External Effects and Costs
- Traffic Accidents & Discomfort

29



Il. People-centered public transport

Vicious Cycle

" ‘Vicious Spiral’ : increasing car traffic, urban sprawl leading to more
demand for road space

— e

4//f)"'—ﬁ;gfiji_r““‘~\s\

traffic

shift fro

edesstrilan ;gngar Increase ~ Road

{)
traffic

—to workplaces
~to leisure areas

= need for more transportation

Traffic space
land use for I
/anraction of
pedestrian and
bicdych:1 traffdic " — ' U b
ggcer:s::e : A : i7en'!issions, Economic roan
public transport - : v noise,
< accidents Gf'OWth sprawl
traffic
H Need
i d di -
increased distances g
— within residential areas g More Car
g
5
=
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Il. People-centered public transport

Virtuous Cycle

" Virtuous Cycle between Low Carbon Emission and Energy Efficient
System with Social Equity

31



Il. People-centered public transport -

Seoul has not been a good provider

" People want competitive public transport service ;

- easy to use, - cheaper than car
- comfortable - similar travel time with car
- safe

w—

Travel Time : 72.25 min

egress
10.42 min

AUTO Travel Time : 45.9
—————— AN e e e e e o e

AUTO (45.9 min) Door-Door

= But failed to satisfy buyers with enough money to buy their own car...
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Il. People-centered public transport

Have we been a good shopkeeper?

* Public transport market : Seller should provide better goods or service
for buyer than others (private car)

Number of bus passengers (Per day)

10000
9000
8000
7000
6000
5000
4000
3000
2000
1000

(]

- Number of passenger per bus per day :
1000 (mid 80’s) to 500 (early of 2000’s)

Thousands

?

1976 1980 1984 1988 1992 1996 2000
Year

Registered Vehicles in Seoul

- Registered vehicles: 3,500,000
49 times 3,000,000
2,500,000
1970 : 60 thogsgnds 2,000,000
2010 : 2.98 millions 1 500,000
1,000,000
500,000
0 .

1970 1975 1980 1985 1990 1995 2000 2005 2010
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Il. People-centered public transport -

Seoul Public Transport Reform

* Problems in bus system before the reform

Drop in
The number

of bus passenget Financial

difficulties
in bus companies

Public transport in Seoul

us industry
rated by

private company

pansion
metro system

&
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Il. People-centered public transport -

Revitalizing Public Transport Market

= Traffic congestion in urban area and resulted costs are so severe to be
globally competitive city

= City can not afford space for new cars
* Increasing energy price can not be accommodated by ordinary people
= People’s desire for more livable and sustainable city has increased

4 )

‘|- Public transport is only option for above
requests ; making better public transport to
invite users left

g J

35



Il. People-centered public transport

Directions for Bus System Reform

structure, lack of transparency

\ accumulation of losses and subsidies) |

(Rou'res determined by business
interests (long-distance/circuitous/
detour routes, overlapping/concentration
inconvenience associated with

(Lack of reliability and speediness
(iregular headways, difficulty in
Predicting arrival times, low fravel
\speed)

(antiquated facilities, poor operating
senvices, shortage of information on bus
operations, inconvenience associated
with late-night bus use, insufficient

\

Qrcnsfer, difficulty in operating new lines) )

J
(Low level of senvices N

\Intermodal fransfer services) Y,

T
Direcﬁonsforlmﬁrovement
rPoor management R rManagement improvement R
(less developed management Overhaul of operations system

Strengthening the public functions
\of city buses Y

4 N

Demand-oriented route restructuring
Expansion of new lines,
Enhancing inter-route connectivity

\.

(Resioroﬁon of frunk route functions,
Bus priority system,

More rigorous implementation of
@us-onlv lanes

A

y

fUpgruding and diversifying bus services\
Expanding operation information sevices
Extending bus operating hours

Fare system reform, Expanding the basic
\bus infrastructure )

36

( Introduction of the semi—publicbus |

operaiionsystem,

Infroduciion of a route bidding system
\Sirengthening the supesvisory funciions
. N\

Route redesigning centeredon

trunk and branch routes,

Reinforcing the bus—subway connectivity
. J
( B

Bus Rapid Transit

(Infroduction of median bus lanes)

. y,
(Introduction of CNG, 3\

low-floor buses,

Establishment of BMS and transport
card system,

Implementing a distance-based
\fare system) )




Il. People-centered public transport

1) Network: Trunk & feeder & circular

Increase Decrease
- Network Capacity
(new Bus Route & BRT) - Total Bus Operation Cost
- Bus ridership
- Bus Frequency (Keep Interval) - Subsidy of SMG
- Bus Company Revenue

37



Il. People-centered public transport

1) Network : Trunk-Feeder- Circular: Inter-city Lines

® Regional connection between suburbs and
downtown areas
® Ensuring operation speed and punctuality

® Connections from feeder lines to trunk Feeder
lines and subways

lines
® Meeting local traffic demand

® Express connection between satellite cities
and downtown area
® Absorbing passenger car commuters

Wide area
IS

38



Il. People-centered public transport -

1) Network : Operation of Four Types of Buses

* Trunk Lines - Feeder Lines - Circular Lines:- Wide Area Lines

Red Blue

) Ma"or trunk rc\:ads 7

Green
Subway to nearby residential areas

39



Il. People-centered public transport

Re-routing Effect

= Bus routes before and after reform

Effects of bus route
Before reform
Categories After reform restructurin
1.3 1.2 0.1

Cu rvature

38.6 35.9 2.7

= Effects of bus route restructuring

|G| et o Gonlshevmnt e
Mobility Bus travel speed (km/h) 17.2 (2003. 11)
— 18.1 (2004. 11)
Accessibility Number ofp%orr}ga%ed stations 9.66 (2002. 10)
— 10.3(2005. 6)
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Il. People-centered public transport

2) Bus priority facilities for Bus Rapid Transit

* Introduction of Bus Rapid Transit (BRT)
- Introduced in 2004 by the Seoul City Government

- Transit Network of Median Exclusive Bus way
* Seoul Metropolitan Area: 13 corridors, 157km (2011)

- Provides faster and reliable travel within the service area

=3 - Sova: |
A = R = . |

= o1vme ]

Rt o S

AT s e

Median exclusive bus lane BRT Network In Seoul
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Il. People-centered public transport

Route Map of Median Exclusive Bus Lane

42



Il. People-centered public transport -

Improvements achieved through median bus lane operation

Achievement .
e Goal achievement rates
indicators
Travel speed (km/h) 16.7 (2003. 12) — 22.0 (2004. 12)
. Distribution of 0.69(2004. 7 curbside) — 0.56(2004. 7 median)
Punctuality
operation intervals — 0.50 (200.6 2 median)

Sfticianey ber of 26.8% (2004. 12 — 2005. 12
efficiency Number of passengers Up 26.8% (2004. 12 — 5.12)

. Travel cost reduction
Cost reduction Saving of about 225.1 billion won

benefits

43



Il. People-centered public transport

2) Bus priority facilities : Bus & Bus & Metro Transfer Center

; o F‘--m-ﬂi,-i R

FREFREFRERRAT

PRERFRTR RGN
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Il. People-centered public transport -

Establishment of public transport transfer centers in
Seoul (draft plan)

Plan to establish public r Uijeongbu l e Duanens oetnct
transport transfer centers (draft) CERnerSE ( W o @osoowy

Goy.ng\ 3 \ ' ‘) l B .oz garager (T laten)
\ . ®Garagen 1o e purchaned (dplacer, eract

< o 3Any > | STatSNN 10 Be deter™ ned through Bert ment
“ crozeduren ater)
Goyang BojorgCermw M Q2| -
| for e =1
) oM ' 25 ® .MMW Guri

\.i\' 28 @conmivins f =

TS D
‘\*3'97./::” Am Yaeqolu ;\i/

Bucheon o.ungm,::%x!/l%%.‘zgﬂ f/.... i@

Siheung
Anyang Uiwang Seongnam
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Il. People-centered public transport

Transfer Center

= Cheongnyangni Transfer Center

. T i SR ]
H = E b Y
¢ -pic =g |- LI lt_a“ P s il
- = - ] Gl C AN g
B e e
: = - - - - ] L
. - = reerewer
. = arTwTE T
- ooy : |

Cheongnyangni Station
Shopping Center

A guide on Yeouido Transfer Center platforms and bus routes
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Il. People-centered public transport -

3) Adaptation of ITS in Public Transit Reform

= ITS (Intelligent Transportation System) for Public Transit

Traffic Information Traffic Management Electronic Payment
»‘ 4 \
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Il. People-centered public transport -

3) ITS : Fare Collection
* Transportation Card = Benefits
- Smart Card, etc. - Distance-based Fare

- Free Charge for Transfers

—

e Tk

e
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Il. People-centered public transport

3) ITS : Changes in Fare System

= Distance based fare
- Subway single trips
: fare according to distance-traveled
—> basic fare: 800 KRW up to 12km;
extra fare of 100 won for every additional 6km
- Bus single trips
: single fare of 800 KRW

* Free of charge for transfers
- For transferring trips
: accumulated distance-based fare system
- basic fare up to 10km;
extra fare for every additional 5km

49



Il. People-centered public transport -

Effect of fare reform

= Change in per-trip fare before and after fare reform

Achievement

Goal achievement rates

indicators

620 (2003, second half)
Inexpensive fare Fare per trip (won)
— 592 (2004, second half)

77.4% (2003. 1)
—> 88.9% 2004. 12)

CEELGUERIELHE WA Card usage rate (%)

50



Il. People-centered public transport -

3) ITS : Bus Management System

= BMS: Key role for efficient management of bus services

B —— e 6 & -— LI
] e ey gy e = 1 |
I

3 ] ---l,lilg‘ '
ii

ARS Mobile Internet -~ Seoul BMS *Bus Loc_atlon
. o, eAllocating Buses
eRoute and operation Info. . «Notice
eBus Arrival Time . .
eBus real-time
o . . *Bus Interval Info.
n-Doard device K location Info. )
. . : i *Bus Operation Info.
installed on every bus : eInterval and operation
— : Info.

= ° .
A - LR 1)
ATy [T .
ooo e mmaass e

— T ] | — ==
- :@ML-.?I — H = --lll__lI |
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Il. People-centered public transport -

3) ITS : Bus Information System

* Information Display at bus stop = Smart Phone Application

= ”,T_".f:_.;;y | § M B A & 8 A 4y
W

v (28 + ottte i) + 5o
g 15710087+ "0t
g ... fttp//m.seoul.gokr %N

168 8 7L FW
6] 2HN 385 Al

3:33 162 S¥IN B RS GAl

1"‘&1 e

W
poa- |
| (WA |
'y i
Ty
LAy o
b ALY W0 )
LR " M (500
AP A "
h
X

TN e

1, Check a QR code at bus stop | 2.Run a QR code reader | 3, Getinformation
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Il. People-centered public transport -

4) Mobility Rights : Barrier free & Environment

= Expansion in Low Floor Buses and Convenient Facilities to secure

Mobility of the Transport Vulnerable
- As of 2011, 3,999 Low Floor Buses are on service (adopted as a part of intra-city bus in 2004)

* Supply Rate in 2011: Seoul 22.1%, Nationwide 12.1% - Goal in 2016 : Seoul 55%, Nationwide: 41.5%

- Promoting Expansion of Convenient Facilities for the Transport Vulnerable

= Replacing Intra-city Buses with Eco-friendly Buses
- 100% CNG Bus Operation in Seoul as well as 6 Other Metropolitan Cities
- 95% of Licensed City-bus(30,359) changed to CNG bus (as of 2011)

Low floor bus CNG bus
53



Il. People-centered public transport -

5) Key Practices Favorable to Public Transport

= Reliability and Frequency of Transit Service
- Increase operating speeds
- Prepaid tickets, Smart cards
- Low-floor buses with wide doorways

* Comfort, Safety, and Convenience of Service
- Amenities at transit stops
- Sidewalks leading to stations
- Uniform and simplified fare structures, Discount for transfer
- color-coded buses and lines

* Transit Priority Policy
- High automobile taxes & fuel taxes
- Parking limits, Restrictions on driving in certain areas
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Il. People-centered public transport

5) Achievements of the public transport reform in Seoul (1)

Operation speed (km/h) 16.7 - 22.0

Operation rate (%) 82.5—96.4

Accidents (number) 659 — 493

Distribution of operation intervals 0.69 - 0.56

Fare per trip (won) 620 — 592

Card usage rate (%) 77.4 — 88.9

Modal split (%) 61.2 —62.3

Particulate matter ((PM10) 69 — 61
environment Carbon oxide (CO) 0.7 — 0.6

Travel cost-reduction benefit Saving of about 225.1 billion won
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Il. People-centered public transport -

5) Achievements of the public transport reform in Seoul (2)

“ Year 1996 Year 2002 Year 2003 Year 2004 Year 2005

Seoul population

(population of the cani IR 10,470 10,281 10,277 10,288 10,297
pop tal area) 4 people (21,065) (22,877) (23,240) (23,527) (23,782)
e 1,000

Ridership trips/day 27,800 29,680 29,375 30,344 31,004
Publ?é"t’gan'sipc:;tts 59.5 60.6 61.2 62.0 62.3
(30.1) (26.0) (25.6) (26.2) (27.5)

(Urban railways) % (29.4) (34.6) (35.6) (35.8) (34.8)
Taxis 10.4 7.4 7.1 6.6 6.5
Passenger cars 24.6 26.9 26.4 26.4 26.3
Other modes 5.5 5.1 5.3 5.0 4.9
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Il. People-centered public transport -

5) Achievements of the public transport reform in Seoul (3)

= Effects of New Bus System

Increase of Public
Satisfactio

Increase of Bus
ervice Reliability

Public Route
Control

Spread into other
Cities in Korea

Increase of Public Decrease of Bus
Modal Share Related Accidents
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Il. People-centered public transport -

5) Achievements of the public transport reform (Summary)

“ In parallel with Passenger Car TDM, Transition to Public Transport-
oriented Transport System

= With User-oriented Fare System Reform, Fare Equity Promoted

* Improvement in Accessibility and Mobility with Bus-Subway Route
Integration

= Saving Competitiveness of Bus Travel by Operating Bus Priority Policy

= Setting a Scientific Foundation for Public Transportation Operation
Management

= Minimizing High Costs Transport Facility Investment Demands and Social
External Diseconomy

= Public-Private Partnership (PPP) Promotion
= Setting Foundation for Sustainable Transport System
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Il. People-centered public transport -

5) Future Public Transportation Strategy and Vision

= Expansion in Bus/Urban Railway-oriented Public Transportation

= System Construction for Intermodal Planning and Operation with Focus

on User accessibility, Convenience and Immediacy

* Transport Welfare Policy to Expand Transport Service Provision at place

where transportation is underserved

= Modal Integration System Construction not only for Intra-region, but also

In Inter-region

= Integrated Governance System Construction for Modal Integration Plan

and Operation
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Il. People-centered public transport -

5) Principles and Directions for Public Transport

>

Physical D Securing seamless transport in terms of transport facilities

D> Establishing an integrated transport system between KTX, rail and long-distance bus J

> Rationalizing operation schedule and headway to minimize transfer, access and
waiting time

> Securing connectivity between hub and spoke J

. > Securing a competitiveness of public transport fare (transfer discount, seasonal pass,\
Economic and other various fare policies)

— p Maximizing a payment convenience by one card all pass system in the nation

—

Informative > Increasing user convenience by providing information on transport modes, transport
facilities and transfer stations

S J

> Providing real-time information on transport operation and transfer stations

> Integrating administrative service by securing inter-regional transport modes and )
transport service facilities

D Securing a capability to cope with unified management of fare, discount, financial
resources and conflict and a fast decision-making process

- Administrative




Il. People-centered public transport

One Nation, One Transport City with Integration

Physical
_<WIntegration

Network
Integration

nformation
ntegration

y
r d J’

*_Institutional _*
\Integration

N
.
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lll. People-centered Transport Policies

1. Transport Eco-system Restoration

2. Transport Demand Management (TDM)
3. Public Bike Sharing System

4. Transit-oriented Development (TOD)
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1) Transport Eco-system Restoration for People
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Ill. People-centered transport policies

Cheonggyecheon Stream Restoration

= Building a road & flyover to deal with travel demands

Covering the Cheonggyecheon stream
in 1961~1965
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lll. People-centered transport policies

Cheonggyecheon Stream Restoration
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lll. People-centered transport policies

Cheonggyecheon Stream After 30 years

* Low Quality of Life in the city center
- Traffic Congestion, too much through traffic
- Air pollution, Noise
- Relatively Low land value
- Loss of historic legacy

= Decline of the CBD
- For 10yr: pop. 40,000, emp. 80,000 reduced
- Headquarters: 63% of Gangnam sub-center
- Old buildings & narrow streets
- Outdated industries
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Ill. People-centered transport policies

Goals of Cheonggyecheon Stream Restoration

= TDM for people
= Environment for Human
= Rehabilitation for City

Before
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Ill. People-centered transport policies

Impacts on Traffic & Environment after Restoration

= Car infout flow
- 1.56M = 1.27M (-18.6%)

= Public transport ridership
- Bus: + 6710 %
- Subway: + 6~9 %

= Heat island effect relieved
= Air

- No,: 69.7 = 46.0 ppb (-34%)
- PM10: 74.0 = 60.0 pg/m3(-19%)

* Noise level reduced

= Wind corridor created
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Ill. People-centered transport policies

Cooling effect

Thermal image
July 27, 2005

- RIRZRIRA . RS Ré R7R8R9RD
ee e 0. e e s

R7R8 "R RIO
o0 o 0

Average 32.7°C
Cheonggyecheon Nearby street
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Ill. People-centered transport policies

Cheonggyecheon Stream Restoration

= Monitoring Results

 No serious drop in LOS level

Traffic . —> no difference in travel speed
e Subway and bus users increase, auto inflow drop
Real Estate * - rentsincreased in spite of construction

* High demand on redevelopment sites

e Temperature drops
- traffic reduction, stream restoration
Reduced noise level

Environment

> e Qver 30% increase of land value since 2002.7
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Ill. People-centered transport policies

Cheonggyecheon Stream Restoration

= Successful combination with Seoul Bus Reform

Cheonggyecheon
Seoul Bus Reform
Restoration

Demolition of Elevated Bus Rapid Transit
Transfer Discount

Hub & Spoke System SLEERIIL

Implementation of

Urban Transport
Policies

Road Capacity

Increasing Public Transit
Reduction Capacity

Causing Concerns of Inducing Smooth Mode
Traffic Congestion Change
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lll. People-centered transport policies

Having Fun in CBD

%

A a2 skl
R+ vy

* Flyover Demolition: Human-oriented Urban Transport Ecosystem and
Environment Restoration

= Expansion of Flyover Demolition to Seoul and the other cities in Korea
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2) TDM for people
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lll. People-centered transport policies

Passenger-car Reduction Policy

= Reform of Seoul Plaza
- Opened in May 1, 2004 -> Restrained Traffic Flow
- Square onIy for pedestrians
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Ill. People-centered transport policies

TDM: Car Reduction Policy

= Reducing parking lots at city hall (400 - 50)

- Car-free day, mass transit using day (Bus + Subway)

- Reducing parking lots, increase parking fee
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Ill. People-centered transport policies

From Car Space to Transit Facilities

* Transfer terminals for downtown and suburban areas

* Improvement in street furniture design  with increasing private
investment

|




lll. People-centered transport policies

Car Space Reduction

= Traffic demand management: Two way = One way

Pedestrian
p /
roads improveg
/

7/
7/ . X
o Car lane narrowed down % ‘-,‘

Pedestrian roads widened
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lll. People-centered transport policies

Leadership in BOGOTA

78

Trying to solve traffic jam
by building more roads
in downtown is like
trying to put out a fire
with gasoline.



3) Public Bike Sharing System in Korea
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Ill. People-centered transport policies

Problems with Old Paradig

Energy crisis & climate change Auto-oriented transport system
* QOil-dependent economy & transport * Congestion, air/noise pollution
system * High energy consumption
* Greenhouse gas emissions
VRN J
( )

Non-motorized transport as a bridging strategy towards
“Low Carbon and Green Growth”
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lll. People-centered transport policies

Paradigm Shift: Sharing Society

= Urban automobiles of future will be
- From car-oriented to green transport-oriented
- Associated with environmentalism and smart technology
- Making driving enjoyable experience
= Demand for efficient use of resources
- Maximize both social & private benefits

= Car sharing system
- Small electric cars
- Providing short-distance transportation services in urban traffic grid (Mitchell et al.)

= Bike Sharing

- Less costly alternative to car sharing for provide mobility for relatively short- distance trips
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Ill. People-centered transport policies

Expected effects

82

- Transport side
N
* Easily available throughout the city at stations
located at 300-meter intervals
» Accessible at user’s convenient time

-> Convenient

* Accessible by anyone
-> Improved public benefit

A J

= S

* Real time monitoring the stations to prevent theft

* One public bike plays the role of 15 privately- owned bikes
-> High efficiency storage

« Effective use of limited resources
-> Expanded sharing culture

j
* Located near the life of citizens and urban image

design
-> Improved city’s view




Ill. People-centered transport policies

Definition of a public bicycle sharing system

Subway St. -3 =

Public Bicycle Sharing System

Anyone = Induding disabled people
Anytime - Openfor24hours
Atanyplace -> Stationinterval'sshorterthan300m
Toanydestination->» Directmovetoa destination

Public buildings ,"'

i |

= A system that can innovate the traffic culture fundamentally.
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Ill. People-centered transport policies

Components of public bicycle sharing system

Bike station - Kiosk

Central control |
server Kiosk Bike rack

* Transmit member authentication
and rent/return information to the
\__central server.

J
4 - N
CGINLViSystem

Bike rent Payment with
a mobile phone

* Kiosk central rent system allows
renting without a membership card.

« Payment can be made with a mobile
L phone

Promotion}//adsivideo
e

* Integrated control at the main server
* Regular update at Kisok

J

User{convenience
k4

* Membership card registration and
checking personal rent record.

- The recorded data are saved
regularly and reviewed at the control
center.

- Monitor bike stations in real time

* Information about weather and
surrounding areas

. J
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Ill. People-centered transport policies

Bike Sharing: World Wide

= Bike Sharing Systems have been introduced all over the world
= About 300 bike Sharing services are active around the world

Getdirections My places & co I|

THARD I RS £3UU O WY TOU STBAIN (68 ) OV 20 T
Planing Phase lifo increass to S000 bikas n 19 District of gres
Brussets Launched March 2009 Expanded July 2010 Operat
iCDeca
Bucharest, Romania - ivelo
Ditpivevew fvelo.rof 300 bikes in 3 stations Leunch: April 7, 2¢
(Athough the system originaly began in 2010, it is now electre
and bikes can be taken at one station and returned to another
Bucharest, Romania - Cicloteque
hiip-Hransiate geogie.comviransiate?

Ivrvews
3IFg! 2t oG
Budapest, Hungary - BuBi
D/ e paniang hu/oidaiahikerekpar_kkke htmi Expacted ty
2012-2013 Fieet 1.011 bikes and 74 sislions 3rd Ganeration
Buenos Aires, Argentina - Mejor en Bici
hitp Jimejorznbict gob ar*id=5 1200 bikes in 21 stations (sin
2012) Launched: December 1, 2010 as piot weh 100 bikes in
stations
Buffalo, New York USA
Planning for possibie piot of 75 bies in summer 2012
Bulle. Switzerland - Velopass
hitpJivelopass chifrvelopass-velos-en-Sore service-
susserescaubule 6 bikes in 2 stations Launched 2011
Burgos. Spain - BiciBur
hitpfbiciour. es!

( 1a), Spain -

Launched 2009, & statians, 150 bikes: Operator; ITCL / TEVA
Caceres, Spain - Bicci

Launched 2008 12 stations, 150 bikes- Operator TCL.
Cadiz (Universidad), Spain - Tubici

Tubici lsunched 2008. 3 stations. S0 bikes. GREEN POWER /11
Caen, France - V'eol Caen

P fiwww veol.caen tri 350 bikes in'40 stations. Syster:
SmartBike Operator Clear Channe!

Cagliari, taly-Bicincitta

Bicincata

Calais, France - Vélin

Name: Vétin Launched July 17, 2010 htip-irwww velin fr Fie:
bikes and 18 stalions  Operator SITAC- Veloway

Calgary. Alberta Canada

planning Clty Councl explaring funding during 2012 Possible 41
in 40 station if approved Source

Camen. ltaly - Bicincitta

hitp:/bicnctta. comicitia asp7id=8

Cardiff, Wales - OYBike

Oytaeliosad 23 December 2011 Source

2P © 2% 23355 20 2 O ¥ &

Cartagena, Spain - Bicity 000 e .
Launches 2000, 59 bikes in S stations. Operator: ITCL Replaci ‘J

FITTe——
automated system from 2006 "

Source: http://maps.google.com
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Ill. People-centered transport policies

Bike Sharing in Korea

" Siton
125

Goyang 976,722 3001 3000 325
Seoul 10,176,560 44 570 440 23,128
Ansan 714,285 46 1,155 1,155 618
Asan 284,329 11 130 90 3,159
Gongju 116,773 11 141 120 973

Daejeon 1529,655 115 1,553 1,000 1,529

Gunsan 278,642 3 . 100 2,786

Suncheon 274,521 20 333 300 915
Yeosu 291,924 16 250 200 1,459

Changwon 1,088,046 235 5,184 4,630 235
Busan 3,534,500 16 620 300 11,781

Jeju 588,618 6 . 72 8,175
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lll. People-centered transport policies

Bike Sharing Operation in Korea

- Operator: Changwon Cycle Racing Corporation (Public Agency)

Direct
Changwon Management - Budget: About 5 billion KRW/year subsidized by Changwon City
Government
Direct - Still in pilot stage
Seoul
Management - Pilot Project Sites: Yeouido and Sangam
- Pilot Project for 200 bikes
Daejeon Direct - Planned to increase the number of bikes to 1,000 by this year
Management
- Expansion Plan: Up to 5,000 bikes
Special Purpose
Company including - Operator is ECO-Bike
Goyang . -
Goyang City - 4 billion KRW/year requested
Government
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Ill. People-centered transport policies

Usage of Bike Sharing in Korea

= Usage of Sharing Bikes

Average Average Service

SELCLENTLEE HeE Ul trip/bike/day trip/station/day | density(capita/bike)

= Fifteen Usage per person for a month = Fifteen Time Frequency

frequency
50,000 - 46,510

Categories Trips #5000 -
40,000 -
35,000 -
Average/person 4.2 30,000 -
25,000 -

0-15

Min/person 1 20,000 -

15,000 -

Max/person 326 10,000 -

5,000 -

26,543
13,702

4,277
’- 2,553 1353 1,601
. . -_T_—_'___\

15-30 30-45 45-60 60-75 7590 90< min
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Ill. People-centered transport policies

Transfer to Bicycle Mode

70 -
60 - H Velo'v
H OY Bike
50 .
= Velib
40 M Barcelona
m Changwon
30
20
10
Public
Transportaio | Pedestrian Car Moterbike No travel etc
n
H Velo'v 50.6 36.7 6.7 3.7 2.3
H OY Bike 34 21 6 6 23 10
m Velib 65 20 8 7
M Barcelona 51 26 10 13
m Changwon 30.9 13.2 37.7 8.7 8.7

Source: Lee, “Bike Sharing System: Role and future”, Policy Seminar for Bike Sharing, KOTI, 2011.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

* Major mode change is from public transportation
t » About 80% are from public transportation and pedestrian
t « Changwon has unique phenomenon (major from cars)



Ill. People-centered transport policies -

Issues occurred during establishing the system
and cases that have overcome such issues

Infrastructure & environment

Bicycle-friendly environment
——————
Improve the bicycle infrastructure

- Construct bicycle paths
- Install bicycle traffic signs
- Establish bicycle and pedestrian paths

Highlconstructioncosts e
Institutional measures

- Established an ordinance to promote bicycle use i

. . Feb. 2007
Accidentsibetweenbicycles and cars, - Reduced the traffic speed in cities with public

bicyclesiand pedestrians bicycle sharing system.
- Bicycle insurance for citizens

Insufficient bicycle paths

J
-
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Ill. People-centered transport policies

Bike Sharing Systems as a Public Transportation

* Improve accessibility to public transportation such as bus and subway
* Complement mode for areas that have weak public transportation
service

* Can be used during midnight

—> Bike Sharing System is a kind of public transportation

- Subsidies must be considered

.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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4) Transit Oriented Development in Korea
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Ill. People-centered transport policies

Changes of Urban Development

= Concentration in } = 15t Generation of >- 2nd Generation of
the city of Seoul

Suburbanization Suburbanization
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lll. People-centered transport policies

1. Definition and Importance of TOD

* Integrated development method for both of transport and land use /
Cooperation Instrument for both of Transport Specialists and Urban
Specialists (Life Style Hub(Where People Gather = Economic Center))

- Efficient Financing of Public Transport Financial Resources

- Transport Investment Efficiency Increase along with Public Transport User Concentration
- Expanding the Range of Transport Modes

- Providing Safe Movement

- Increase in Public Transport Ridership, Decrease in Passenger Car Use

- Households’ Disposable Income Increase

- Decrease in Pollution and Energy Consumption

- Decrease in Land Use Area Causes Larger Areas for Open Space

- Reducing Infrastructure Costs with Compact Development
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Ill. People-centered transport policies

1. Definition and Importance of TOD

= Goal of TOD

- Using public transportation, bicycle, and walking, improve accessibility between
residential areas and commercial areas, vitalize the use of public transportation,
and curb urban sprawl and inner city decline

= Effective Ways to Pursue TOD

-To link transportation plan and land use

-Flexible land use copping with traffic handling capacity

- Public-transport centered transport system operation

- Pedestrian-oriented transport environment making

- Expansion of bicycles transport and bicycle dissemination

- Strengthening TDM methods by curbing passenger car use, etc.
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Ill. People-centered transport policies

2. TOD Policies in Korea
1) Intermodal Transport Center in New Town Development

= Proposed for sustainable new town development in Korea

= Initiated as a measure to overcome the limitations of the car-oriented
development in Korea

@ Travel Demand by Mode in Unjeong Station (Yr 2029) (it Besone/eg)

L Transfer Travel Modes
Unjeong Rail
e Eils Park &Ride | Kiss & Ride Toxi Bifgee
Getting—On | 28,043 | 16,981 | 9316 | 437 1,181 | 84 44
Gettjng-Off [ 28,139 17,039 9,940 439 677 44

Transit Center Concept
T e
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lll. People-centered transport policies

2. TOD Policies in Korea
2) Intermodal Complex Center at KTX

" Transport center for better connectivity among travel modes and
shortened transfer distance and time, and convenient transfer.

= Plus, mixed-use high-density land development at transfer hub.

[Conceptual Design of Yongsan Station in Korea]

[Conceptual Design of Transit Center]
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Ill. People-centered transport policies

2. TOD Policies in Korea
3) Acts & Implementation of Intermodal Complex Center

* In 2009, National Integrated Transport Systems Efficiency Act
" In 2010, 8 Pilot projects for Intermodal Complex Centers Chosen

YAE olER|S

+ X(BHY XIBHEUA KTXS 1,28 XESF

- OfZHE{D|ER BEHs XISETACL 27

- HAMO|E N FUHIE B AHAYS pae| Has}
- 71E KISt @7 2 M

< X[GHEOIR RS XIRIAIMZE ZIBS O43)

< Planned Dongdaegu Intermodal Complex Center >

twork and 8 Pilot Projects >

ol

<KTXn
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Ill. People-centered transport policies

2. TOD Policies in Korea
4) TOD Design Guidelines

= Classify Station Area
= For better use of public
transport system

Station Area

2nd Zone

e Mid, High Density Mixed
e Urban type housing

Station

¢ Intermodal complex center

15t Zone

¢ High-density mixed development
e Commercial/Business/Trade

Direct Zone

e Mid, Low-density Housing
¢ New industrial function

Source: KTX Economic Forum
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Ill. People-centered transport policies

2. TOD Policies in Korea
4) Mixed-Use Development

= Diversity is on of the
key element for
successful TOD

* Include commercial,
business, housing,
cultural, etc.

ALY

(x1434)

Livelihood/Regions
Networking

Pt
.
-

~
‘‘‘‘‘‘‘‘
e,
"~

TOC TOR

(Transit Oriented Corridors) (Transit Oriented Regions)

(Transit Oriented Development)

Green Corridor Green Region Network
Green TOD y=y : X
(+Density, Mixed Use Corridor) Green Neighborhood
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Ill. People-centered transport policies

2. TOD Policies in Korea

5) Acts for Private-Public Partnership

= In 1994, Private Investment for SOC Infrastructure Act

* In 2009, National Integrated Transport Systems Efficiency Act

Private -
(SPC)

A2 H4E
// %A

9887

S\ 44

Public

I Private

(SPC)

wmg Az
AdAd

Al A4F
User é Public
q884
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Ill. People-centered transport policies

3. TOD Case
1) Central City

= Commercial-Housing TOD
= High-density Shopping Center, huge
underground development
-Express-Bus Terminal
-Department Store
-Shopping Street

= Bus-Subway Transit Hub
-Subway(Line 1, 7, 9)
-BRT Sytem

(WideBusg@) , BlueBus(B)
-Green & Town bus @)

0\

*
&
*

Housing

Houﬁng

-
Under Ground
-
Development
*

“a
‘e
«
*
*
-
Ta
ta,

Shopipiing
Cen:jE;er

‘‘‘‘‘‘

Terminal
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Ill. People-centered transport policies

3. TOD Case
1) Central City

= After 2000, current buildings completed including bus terminal and
department stores
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Ill. People-centered transport policies

3. TOD Case
2) COEX(Korea Exhibition Center)

= Business Oriented TOD
= High-rise, High-density, Hugh
underground dev.

-COEX Mall

-Trade Center

-Convention Center % = - =>=Of 7‘
-High-Density Building Xos s e

V e

= Bus-Subway Transit Hub
-Subway(Line 2, Line 9)
-KTX (Korea Train eXpress)
-GTX (Great Train eXpress)
-Wide bus(@, Blue bus(®
-Green & Town bus (B)




lll. People-centered transport policies

3. TOD Case
2) COEX : Korea Exhibition Center

= 1980s, COEX and Trade center Open
" Induced high-rise buildings surrounding area

= 2000s, COEX Mall Open
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Ill. People-centered transport policies

4. 3 Key Development Strategies in TOD

Strategies

Transport hub

Regional
specialization

Link to urban
development

Contents

o Improvement of transport connectivity and transfer
e Establishing Hub-Spoke structure

o Creation of local-based service industry
e Link to nearby industry and administrative complex
e Brand making for KTX station area

e Green growth transit-oriented development
« Station area development accord with long-term
comprehensive strategy
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lll. People-centered transport policies

4. TOD Strategies in Korea

* Intermodal Transport System is the First
- Before land development, transport connectivity and transfer system should be secured

TOD Plan should be made at an Early Stage

- TOD plan should be started in an early stage of land use and transport planning

Government should Invest First

- Central and local Government should invest money for regional and local infrastructure

Secure Profit for Private Sector

- Private sector is basically looking for profits.

Strong Organization for Implementation

- TOD includes a variety of stakeholders. Strong organization is a key element for
successful TOD development.

= Station should be an Activity Center

- Station is not just for riding a train but should be an activity center gathering people.
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IV. Concluding Remarks -

Key Factors: human

= What are “True Needs of Customers”?
- Who are my real customers? Con-Com.? Vehicles? or VIPs (High-class people)?
- Have a perspective for minorities Pregnant ladies, children, seniors and captive riders*
* Captive rider: The weak people who have no other choice but to ride public transport
- What are their true needs? Equity (Self-respect)? Economic development? Eco-city?

= War against automobiles; dancing with transit users Work with public
transport users, operators and Gov’t
- Why public transit rather than private transit? Reduction in social cost and externality

- Change your budget priorities for people, First is pedestrian safety and bicycle networks
NOT auto networks in a city

= Consensus on importance of sustainable transport

- Urban transport policy to promote green transport and NMT modes & to provide the
livable city for the people

- New way of urban development focusing on public transport use
- High-density development with pedestrian and public transport system
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IV. Concluding Remarks -

Suggestion for Sustainable Transport

= Strategic plans for economic growth combined with transport
infrastructure

= Public Transit-oriented policy measures for national/regional/urban
public transport

= Convergence & Integration of Public Transport system with good access
and benefit for users

= Restoration of Transport environment for people, not car and space
= Clearly stated vision

- Promote dense development for transit station area (TOD)

- Lead the urban planning by transport

- Prioritize the green transport & NMT modes than auto

- Encourage private car users to change their mode to public transport
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IV. Concluding Remarks -

Recommendations

= Korea’s Challenge Experience Does Not Necessarily Mean Success.

* It Derives from an Attempt to Restore People’s Mobility and Sustainable

Transport Ecosystem Departing from Road/Motor-oriented City

“Set a Policy Priority on Human-orientedness and Sustainable City

Ecosystem
= Korea’s Challenge Will Continue for the Future

= Sharing Korea’s Experience and Knowledge with the World is Vital.
- International collaboration in capacity building

- In-depth studies to develop policy toolkits for sustainable transport
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Thank You.

Sang Min LEE

smlee@Kkoti.re.kr
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