102-59-1326

Comprehensive Planning of the Rail Transportation System(2/2)-
The Study of the National Policies for Rail System Development

-‘W"

i||||||||||||||"-q|| i
- Ml |
’ nI |1 I

11}
-----




ABSTRACT

One of the principal policies for Taiwan’s transportation
agencies to mitigate intercity and urban traffic congestion and
increase usage of public transit is the growth of the railway system.
Due to common problems such as long planning and construction
periods, restrictive budgets, and unsustainable operations, local
railway development has been slow.

By reviewing the literature of rail transportation policies in
various countries and analyzing domestic land use and rail
development trends, this study makes the following recommendations
for Taiwan’s railway system: (1) facilitate a trans-island loop and
intercity transportation, (2) connect the nation’s major cities, and (3)
provide flawless trunk line services in metropolitan areas.

These visions reflect the core values necessary to satisfy
travelers’ expectations, guide transit-oriented land use and
development and efficiently manage transportation resources. With
said visions and core values completely implemented, the railway
system in Taiwan may be able to achieve the following goals: (1)
becoming travelers’ first choice in transportation by providing
superior services, (2) providing the foundation for flawless
transportation through an integrated transit network, (3) developing
primarily along rail corridors through a tight connection with urban
and rural activities, and (4) developing a sustainable system by
inheriting and innovating rail culture.

For these purposes, this study performs a comprehensive
assessment of the current rail practices and the most recent plans for
future development, as well as an analysis of general constraints in
Taiwan. This study also blueprints a complete rail framework and
establishes key policies with 20 initiatives that guide rail
transportation to do the following: (1) provide safe, reliable and
efficient rail services, (2) develop organized and flawless rail
transportation systems, (3) enhance intercity rail services, (4)
improve urban rail framework, (5) embrace green transport, and (6)
complete institutional infrastructure.

ABBREVIATIONS
BOHSR: Bureau of High Speed Rail
CEPD: Council for Economic Planning and Development
CK: Chu-Kuang Express
DORH: Department of Railways and Highways
DORTS: Department of Rapid Transit Systems
DOT: Department of Transportation
EMU: Electric Multiple Units
HSR: High Speed Rail
KCG: Kaohsiung City Government
KMRT: Kaohsiung Mass Rapid Transit
LRT: Light Rail Transit
MOTC: Ministry of Transportation and Communications
MRT: Mass Rapid Transit
MRTB: Mass Rapid Transit Bureau
TB: Transportation Bureau
TC: Tze-Chiang Limited Express
TCG: Taipei City Government
TMRT: Taipei Mass Rapid Transit
TOD: Transit Oriented Development
TRA: Taiwan Railways Administration (may be referred to as the TRA rail)
TSC: Taiwan Sugar Corporation
RRB: Railway Reconstruction Bureau
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1. Background

To reduce intercity and urban traffic congestion and encourage
citizens to use public transit, many of Taiwan’s transportation agencies
have focused on continuous railway development as their principal
policy. Local rail transportation has developed slowly due to such
obstacles as long planning and construction periods, restrictive budgets,
and unsustainable operations. By reviewing the literature of rail
transportation policies in various countries and analyzing Taiwan’s own
rail development issues, this study proposes visions, spatial network
plans, and policy initiatives for future domestic rail development.

2. Objectives

2.1 Learn about domestic and foreign rail development policies and
trends.

2.2 ldentify current practices, potential topics, and policy guidelines for
Taiwan’s rail system (including such aspects as infrastructure, plans,
organizations, and so on).

2.3 Propose rail development visions and programs for government
authorities’ reference.

2.4 Reexamine and then direct rail policies to timely meet the needs of
national development and properly allocate rail resources.

3. Study Scope and Period

3.1 Study scope

(1) Intercity transportation covers the entire area of Taiwan.

(2) Regional transportation primarily focuses on the northern, central, and
southern metropolitan regions in western Taiwan.

(3) Urban transportation primarily focuses on the five municipal cities,
which are Kaohsiung, New Taipei, Taichung, Tainan and Taipei
(directly under the jurisdiction of the Central Government), as well
as Taoyuan.

3.2 Planning period
Due to the rail’s long construction and operation spans, as well as
extensive effects, the planning period for this study is 30 years with a
demand forecast year of 2040.

Northern Taiwan
metropolitan
region

Taipei;City
New Taipei Fi’cy

Taichung

Central Taiwan City

metropolitan
region

Southern Taiwan
metropolitan
region

Study areas



4., Contents

4.1 Define Taiwan’s current rail development policies and future planning
directions.

4.2 Analyze Taiwan’s rail development, passenger and freight growth
trends, the rail transportation market, and related topics.

4.3 Propose programs for Taiwan’s rail development.

4.4 Specify principles and quantitative criteria for key issues.

4.5 Form visions, goals, objectives, and policy initiatives regarding
different (intercity and urban) rail systems.

4.6 Coordinate between the industry, government, academic, and research
sectors for more feasible and accurate execution plans.

5. Brief Findings

5.1 The domestic policy documents have revealed that the development
of rail transportation needs to be integrated cross-disciplinarily.
Domestic prompts include:

(1) Safety enhancement is the top priority for rail development.

(2) The high speed rail (HSR), Taiwan Railways Administration (TRA)

rail, and urban mass rapid transit (MRT) systems should have their

own development policies based upon the market segmentation.

Cross-mode integration is essential for improving the rails’

operational environment.

Improving administrative and organizational
introducing private investment are essential.

3)
(4)

programs and

5.2 Prompts of foreign rail development policies include:

(1) Dedicated organizations.

(2) Specific policy goals and definitions for rail safety, capacity, and
reliability.

(3) Consideration of the social
transportation.

(4) Rail freight incentives.
(5) Service-oriented rail passenger transport policies.

(6) Recognition and adoption of rail transportation as environmentally
friendly.

(7) Creation of the pay-as-you-go concept to fund rail projects and the
internalization of private modes’ social costs.
5.3 Private vehicles have traditionally dominated Taiwan’s transportation

market, but as the HSR and urban MRT systems continue to operate,
rail ridership increases.

(1) Before the operation of National Highway No. 1, the annual rail
growth of passengers was 3.25% and that of passenger-km was
6.76%.

(2) After the operation of National Highway No.1 began, the annual rail
growth of passengers dropped to 1.21% and that of passenger-km
dropped to 0.9%.

(3) After the launch of Taipei MRT, the annual rail growth of passengers
jumped to 11.59% and that of passenger-km jumped to 6%. This
shows how simply supplying the rail option can effectively shift the
transportation market.

and cultural functions of rail



5.4 Strategic framework for rail development in Taiwan

Positionin _ _ sland loop and To connect national gateways with To provide flawless trunk line transportation
g intercity transportation major cities services in metropolitan areas
[ Moving towards a new era of exceptional rail services
iqi S : : To direct main development To become a sustainable
Vision Lol e lon i To provide the foundation for along rail corridors thPough a transportation system through
choice by providing superior flawless transportation through | & ionwith urban and | the inheri di :
services an integrated transit network ight connection with urban an the inheritance and innovation
\ rural activities of rail culture
To satisfv travelers’ expectations: To gUide transit-oriented land use and . .
C | develo zafe reliable an eople- development: develop a low carbon- gr?h?r?gg grjgiltrg n&ﬁort;:[flioc?eﬁgou;ﬁg&
ore values p safe, reliable, and peop emission, organized, and competitive : : quity, Y
| centered rail services rail system Integration
( ¢ There is not enough integration among the individual rail systems to raise the rail ridership
e There is not enough integration between the rail and highway bus systems to provide flawless public transit
e There is a lack of supporting measures to maximize the benefit of rail transportation
e The multiple values provided by rail transportation have not yet been discovered
¢ The HSR project has not accomplished its original policy goals
e The TRA intercity services need updated facilities and refined quality
Topics o The rail services in eastern Taiwan and the east-west links shall be upgraded qualitatively and quantitatively
e The TRA’s role in urban transportation needs to be defined
e The conditions for sustainable urban rail operations have not been completed
o Institutional authorities need to be adjusted
e The planning and management scheme is inactive and insufficient
o Rail-related laws need to be revised
¢ The financial tools are insufficient and rigid
¢ The passion for running a sustainable business is missing.
Blueprints e Remove TRA’s existing bottlenecks - Sﬁ'é eh?isrﬁzetrggﬁgré% « Maintain existing operations and upgrade the facilities
P o Integrate the TRA and HSR systems e : e Be used as the potential corridors for intercity/urban rail
e Increase intercity rail service coverage ot ic’]oveme'nt or serve tourism trips _
l\ revpitalization’ e Become people-centered leisure spaces and greenways
( Provide safe, Develop . _ . ol
- - reliable and organized and Enhance intercity ~ Improve urban rail Embrace green instituFtJionaI
Policies efficient rail seamless rail rail services services transport :
services transportation infrastructure

Strategic framework for rail development in Taiwan
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6. Six Recommendations

6.1 Coordinate for the benefit of rail development and accordingly
harmonize construction and operations.

(1) Central competent authorities should start the process for coordination
among agencies and establish guidelines for rail development.

(2) Local governments should verify the viability of each individual rail
project through comprehensive transportation planning.

(3) The general public should participate and share their opinions in the
policy making process in order to support and direct public transit
policies.

6.2 Establish and refer to rail development indicators to distribute
resources.

(1) Said rail indicators should be periodically investigated and examined.

(2) Passenger satisfaction surveys can help complement the rail
indicators.

(3) These rail indicators can be used for allocating funds in the
transportation budget.

6.3 Reinforce rail transportation programs for better qualitative and
quantitative services.

Rail authorities should coordinate both horizontally and vertically
and build teamwork relationships during respective rail projects.
Improved rail services rely on a rolling review of the operational status,
as well as of subjective and objective circumstances.

6.4 Utilize transportation environmental management measures to
increase rail transportation’s competitiveness.

Push-and-pull strategies can encourage public transit ridership and
create better rail development.

6.5 Accelerate cross-disciplinary integration to fund rail construction
through various sources.

Both central and local authorities should accelerate
cross-disciplinary integration and focus on establishing cooperative
mechanisms and legal deregulation that would enable the introduction of
various rail funding sources, thus allowing for a better transportation

system.

6.6 Accelerate fundamental database construction, technical research, and
professional cultivation and succession.

High-quality planning, evaluation, and decision making relies on
having complete databases. Technical research and development, as well
as professional cultivation and succession, are essential to fulfilling the
visions of rail transportation.
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7. Existing Rail Networks
7.1 Current railway framework

Current rail systems and terminals in Taiwan

Item Services Length Number of stations
System
. 8 (with 4 additional
Long-distance passenger L
S future stations in
HSR express services in 345 km .
. Miaoli, Changhua,
western Taiwan .
Yunlin, and Nangang)
Long-, mid-, and
short-distance full
passenger services and 126 passenger stations,
partial freight services in 89 passenger/freight
TRA western Taiwan. 1085.3 km stations, and
Intercity express and 1 freight station
regional rail services in
eastern Taiwan.
Taipei MRT -- 90.5 km 82
Kaohsiung MRT - 42.7 km 38

7.2 Although the current railway network is generally complete, it still

7.3

needs service improvements and could benefit from possible
extensions. For example, the TRA railway has no access to
Hengchun peninsula, which has the potential to be a world-class
scenic spot; transfers between the TRA Coast and Mountain Lines
can only be made at the north and south ends (Zhunan and Changhua
Stations), which are 90 km apart; the efficiency and level of service
at the sections connecting the West and East Trunk Lines are inferior
because of geographic constraints in Yilan and the non-electrified
single track of the South Link Line.

The current co-stationed or co-constructed HSR terminals are
generally integrated with the TRA stations and major airports.
Emphasis in the future will be placed on further refining this
integration.
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8. Major Rail-related Construction Plans

8.1 The HSR system

The HSR main line has been operating since 2007, but its feeder
railways are the upcoming focus for improving accessibility to HSR
stations. The already approved projects include “HSR Nangang Logistic
Station Serving as the Operational Auxiliary Station”, “HSR Xizhi
Base”, “Miaoli, Changhua, and Yunlin Stations Construction”, “TRA
Hsinchu Neiwan Branch Line”, “TRA Tainan Shalun Branch Line”, and
“Taoyuan International Airport Access to MRT System”. Projects
currently in the preliminary planning stages include “HSR Future
Construction Plan” and “TRA Neiwan Branch Line Electrification”.

N
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/\/ / i
4 > i
7R /
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\ S5 J
~ 4
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e '
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/ /
} 5
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50001-100000
100001-200000
— 200001-400000
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Schematic locations of the approved HSR and its access transportation
system projects

8.2 The TRA system
(1) Trans-island loop network
The approved projects, as shown below, cover the following four
aspects: reshaping and improving the western Trunk Line’s commuting
service, strengthening the eastern Trunk Line’s tourist services,
completing the trans-island loop, and enhancing redevelopment of local
spaces.

Shan’ao Branch
.-Ll ine Reoperation
o Plan

Taipei Depot
Replacement Plan

Trans-island Loop ’,C'(
Line System Safety ,"ﬂ
Improvement Plan M

Train A
A—ePurchase and—— ||
(s Replacement /
Plan !

Hwalian-Taitung Line Service
Efficiency Improvement Plan

Hwalian-Taitung Line Double-
Track and Electrification Plan

@ HSR station
New HSR station
|,J / TRA station
. . I 1 f —HSR
Linbian River Rail Bridge '—0\\ /4 ~TRA rail
e . .
Improvement Plan / Population in 2009

0-50000

50001-100000

100001-200000
P—— 200001-400000
0 10 0 #=400001 and more

Schematic locations of the approved TRA trans-island loop network
projects



(2) Urban commuter rail and grade separation
The approved TRA urban commuter rail and grade separation
projects, as shown below, are primarily in the northern, central, and
southern metropolitan regions.

i Taipei Underground Railway
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.
o
o
o
o
o

.
......

Keelung U;,Ban Renewal
and,Rajl Station

Jaoyuan
i, 30Y Réplacement
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1
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Taichung Commuter A
Rail Elevatlon Pro;ect /{
Yuanlin Reillway Ej 5
Elevation Prolect /
{/
)
<
<
!
'
J
4
D
7
- ;/’
{4,‘
b
|
1
.)
i
/r"a.
{_// = HSR station
b : / New HSR station
; . TRA station
Kaohsiung Raﬂway j] __HSR
Underground Pro;ett\ S ~TRA rail
! v,...._w/ Population in 2009
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100001-200000
— ==200001-400000
5 Zlm ==400001 and more

15 30

Schematic locations of the approved TRA commuter rail, grade
separation, and related projects
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8.3 The MRT and light rail transit (LRT) systems
The approved projects shown below include the Taipei MRT
Nangang Line East Extension, Xinzhuang-Luzhou Line, Xinyi Line,
Songshan Line, and Tucheng Line Extension to Dingpu, as well as the
first stage of 54 km of the Circular Line, Taichung MRT
Wuri-Wenxin-Beitun Line, and Kaohsiung LRT Harbor Line.

A s :

Vlanda Zhonghell'ine]

Schematic locations of the approved urban MRT and LRT projects



9. Operation, Administration, and Budget Allocation

9.1 Characteristics of rail operating organizations and their administration framework

Overview of the rail construction, administration, and operation departments

Item HSR TRA rail Taipei MRT Kaohsiung MRT
Construction Franchise company RRB and TRA (MOTC) DORTS (TCG) Franchise company
Operation Franchise company TRA (MOTC) Sustainable company Franchise company

Administrative: DOT

. Administrative: DORH (MOTC) (TCG) Administrative: TB (KCG)
Superintendent BOHSR (MOTC) Technical: TRA (MOTC) Technical: DORTS Technical: MRTB (KCG)
(TCG)

BOHRS will be dissolved after

o _ acceptab_lllty testing and _asset TRA is both the operator and MR’_TB will be dissolved z_ifter acceptablllt_y

Administrative | transferring to the operating superintendent. causing mixed B testing and asset transferring to the operating

issues organization, at which point there resl,o onsibilit z;nd auth%rit organization, at which point there will be no
will be no superintendent of HSR P y Y superintendent of MRT operations.
operations.

Ticketing Independent Independent
system Independent Independent (Easy Card) (TaiwanMoney Card)
Fare Distance-based Distance-based D'St.a nce- and Distance- and section-based
section-based

Item HSR TRA rail Taipei MRT Kaohsiung MRT
The TRA and HSR systems have the following three issues:
(1) The unit rates do not progressive decrease with distance.
(2) A lack of differential pricing based on service and/or time hinders

some marketing strategies.
(3) There is no fare coordination mechanism coordinated between both
Rate issues systems. - -

Having an HSR fare without a

minimum rate potentially competes

with other intercity public transit
systems, thus causing issues like
inequity and inefficiency.

(1) Fare rates do not effectively
respond to market demands.
(2) Ticketing is complicated.

-13-




9.2 Budget allocation
(1) Overall budget allocation
The rail construction budget in the past 10 years increased from
NT$27.9 billion to 66 billion. Ridership (TRA + HSR) also rose when
certain rail construction work was completed and/or service was
improved. The ridership gap between highways and railways has shrunk
in recent years. In 2009, highway ridership was six times more than rail

ridership.

100%
80%
60%
40%
20%

0%

89.0 87.8 86.3 85.6

V = _— N

58.6
53.3
50.1 4oo 29,6502
38.9 40.6

14.3 119 6 143 1
2005 2007 2008 2009

[ Percentage of approved highway budget

[ Percentage of approved rail budget
e Highway market share
e oW ¢ Rail market share

Percentage of the approved budget and market share regarding
highways and railways
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(2) Budget forecast analysis

The rail budget is expected to continue to rise, from NT$41.7
billion in 2009 to NT$184.5 billion in 2014 and beyond. However, the
total budget requirement after 2011 is about NT$433.9 billion. It should
be pointed out for the Ministry of Finance and MOTC that the special
budget is for projects from the 2009 to 2012 fiscal years. Any projects
not yet completed by 2013 will need to return to the central general
budget for further funding.

2,000
1,800
1,600
1,400
1,200
1,000 959 937
800
600 717
400 I
S

o | ‘m N | |

$ 100 million 2009 2010 2011 2012 2013 2014 and
afterward

1,845

587 598

OCentral special budget M Central general budget

Annual railway budget requirement predictions



10. Transportation Market Trends

10.1 Transportation system trends

(1) An overall complete highway network exists due to continuous
construction over the past 20 years. However, the rapid growth of
motor vehicle registration and freeway traffic has been slowed down
by the operation of HSR.

(2) The number of TRA passengers has grown slowly.
(3) The number of intercity highway bus passengers has declined steadily.

(4) The number of domestic air passengers decreased sharply after the
operation of HSR.

10.2 Rail system trends

(1) Rail transportation in Taiwan grew from 64.94 million passengers and
1,750 million passenger-km in 1952 to 717.53 million passengers
and 19,286 million passenger-km in 20009.

(2) Before National Highway No. 1 was opened, the annual growth rates
of rail passengers and passenger-km were 3.25% and 6.76%,
respectively, but dropped to 1.21% and 0.9% afterwards, which
indicates the impact of highways on rail passengers and trip length
reduction.

(3) Rail passengers and passenger-km have been increasing rapidly with
annual rates of 11.59% and 6%, respectively, since the Taipei MRT
began operation. MRT passengers accounted for 70.5% of the total
rail transportation, followed by TRA (25%) and HSR (4.5%) in 2009.

(4) The transportation market was dramatically restructured for trips over
150 km after initiating the operation of HSR.

B Most domestic air routes serving western Taiwan have been
canceled.

B The market share of private cars for long-distance trips has
dropped by 12%.

B The market share of the national highway’s buses and TRA in
long-distance trips has dropped by 4%.

B TRA restructured its market with a focus on daily commuters;

the market share for trips over 150 km dropped while that for
trips between 20 and 50 km increased from 9% to 14%.

-15-
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11. Transportation Demand Characteristics

11.1 Rail market share trends in intercity transportation

(1) The rail passenger demand on weekends is higher than that on
weekdays, but the market share is the opposite, which indicates that
the rail system has the potential to serve more passengers on
weekends.

(2) The increasing rail passenger demand and market share show that rail
travel is becoming more popular both for commuting and business
trips.

11.2 Regional transportation

(1) The rail demand in western Taiwan is generally decreasing from north
to south and from the regional centers to exteriors. Screen line trips
increase as the trips approach the main cities of the northern, central,
and southern metropolitan regions.

(2) The TRA rail is the most important public transit system in eastern
Taiwan.

(3) The rail market share on weekdays is higher than that on weekends
because:

B weekend trips are spatially less concentrated than weekdays, and
B weekend trips are longer than those on weekdays.

(4) See below for the intra- and inter-regional mode preferences.

Intra- and inter-regional transportation mode preferences

Intra-regional trips Inter-regional trips
Redion Choice set Corridor Choice set
g Public transit | Rail transit Public transit | Rail transit
Northern B 3 Northern-Central TRA TRA
Northern-Southern HSR HSR
, Northern-Eastern TRA TRA
Central | NatThwybus | TRA = ol -Southern | TRA TRA
Central-Eastern TRA TRA
Southern TRA TRA Southern-Eastern TRA TRA
Eastern TRA TRA --

Source: Compiled from the trip data of “The Demand Model of Intercity Transportation
Systems under National Sustainable Development in Taiwan”, Institute of
Transportation, MOTC.
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E=—= Domestic air trip

== Percentage of private vehicle trip

=== Percentage of nat’l hwy bus trip «+ @ - Percentage of TRA rail trip

Percentage of domestic air trip = % = Percentage of HSR trip

Source: Compiled from the intercity transportation market and trend observation data of
the “Study on Establishing a Decision Support System and Integrated Database
for Transportation Infrastructure Deliberations (2/3)”, Institute of Transportation,
MOTC, 2008.

Intercity trips and mode split (2005-2009)




11.3 Urban transportation

Among Taiwan’s six largest metropolitan areas—Taipei, Taoyuan,
Hsinchu, Taichung, Tainan, and Kaohsiung, motorcycle ownership and
ridership progressively increases from north to south. Public transit
ridership in each area is less than 10%, except for in Taipei where it is at
30%. Compared to many international cities that have about 70% of
public transit ridership, Taiwan has huge potential for public transit
growth,

100%

90% 83 ——g4
0 ] 9
80% csg 714 73
70% = T
] 64
60% 57
50% 48.3 51%
6 8. -
o 1353 i
40% 3.70
30% - -
20% - -
10% 1 894 1772 % |8.60 | |8 i
ey ' N o o ) o N D & ©
RO I PE Y & & S @
K s ) *_,bé\ O(\() W@

O Motorcycle use O Public transit use

Source: 1. The Survey, Calibration, and Validation on Basic Data of Transportation
Planning in Metropolitan Taipei (11).

2. Taoyuan Metropolitan Public Rapid Transit Network Evaluation and
Development Plan.

3. Hsinchu City/County and Miaoli County LRT Feasibility Study.
4. Taichung Metropolitan Public Rapid Transit Priority Network Plan
5. New Tainan Urban Center LRT Corridor Study and Preliminary Plan.

6. Kaohsiung Metropolitan Household Interview Survey and Trip Characteristics
Analysis, Transportation Bureau, Kaohsiung City Government.

7. Taiwan Area Comprehensive Transportation Development Planning, Institute
of Transportation, MOTC, 2009.
Motorcycle and public transit use in Taiwan’s six largest metropolitan
areas and major cities around the world
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12. High Speed Rail
12.1 HSR route utilization was 47% in 2010.
12.2 Demand and supply of passenger transport
(1) The northbound and southbound demand-supply (D/S) ratios are
below 0.63 on weekdays and weekends. The weekday southbound
D/S ratio is slightly higher than northbound; the weekend northbound
D/S ratio is higher than southbound.
(2) Seat use in sections north of Taichung is over 50% while that in other
sections is not.
12.3 Major origins and destinations
Taipei is the main HSR trip end. The most important routes are
Taipei-Kaohsiung and Taipei-Taching, which together account for about
40% of total passenger transport. It should be pointed out that
Taipei-Hsinchu is the only intra-regional route on the top-ten list.
12.4 Public transit access
(1) HSR stations are provided with acceptable shuttle services (bus and/or
rail) every 20 minutes or less.
(2) HSR stations are accessible through the TRA electric multiple units
(EMU) feeder service with acceptable frequency.
(3) Taichung and Zuoying Stations, provided with the EMU feeder
service that connects major and secondary urban centers, have
greater public transit ridership to and from the stations.
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13. National and Regional TRA Rail Supply and Demand
o = — - 13.1 Route utilization
| | N g - - - - - -
Im L L \\ TRA route utilization is not uniform. The overall capacity is higher
Y PR 5 | than its demand; however, certain sections are approaching their
BN I S N N O S B %; capacities, which could potentially ruin the system in the future.
I I I S N I N B - TRA rail route capacity and utilization
- Peak hour Daily utilization
A U R ] - Route Section utilization (%) (%)
1] | - - | - - - B Keelung—Badu 52.04 32.52
Badu—Cidu 94.26 62.74
T T T T T T T T 1 Trunk Llne Cldu—)HSIChlh 8885 8285
/‘\% /‘\9/, '2% @’é /\o % P%/. Cﬁ/é /‘\% southbound | Hsichih—Nangang 84.75 71.13
o (/Q % 04\.) '500 ’%, % 7, Jf,\‘)s 9,)\ -
o, 7y, (2 1, % e, (/Q)\/, Cg/é %, {;O Yingge—Taoyuan 90.18 62.03
S /. . -
% /’70,30 %o 60%, 6‘9%% "%.) % K 6%/) Changhua—Yuanlin 96.53 51.14
% ® Hsinchu—Jhubei 97.37 55.06
[ Weekend southbound — Weekend northbound . .
= «@- - Weekday southbound —#— \\eekday northbound Trunk Line Taoyuan—Yingge 91.19 63.32
The intercity transportation market and trend observation data of the “Study on northbound |~ Nankang—Hsichih 92.44 69.53
Establishing a Decision Support System and Integrated Database for Hsichih—Cidu 92.88 85.39
Transportation Infrastructure Deliberations (2/3)”, Institute of Transportation, ; Y -
MOTC. 2008. South Link Ta1mal1—>Ch|hpen 92.38 38.49

HSR demand and supply in 2009

Note: 1. The route capacity of the single-track section (Taimali-Chihpen) is the total
capacity of southbound and northbound directions.

2. Utilization = current number of trains + route capacity x 100%.

3. Route capacity = peak hour route capacity » daily operating hours (16.8 hr).

13.2 Passenger transport supply and demand
Demand on certain routes, such as Taipei-Hsinchu,
Hsinchu-Changhua, Pingtung—Fangliao, Hualien-Ilan, and Ilan-Badu, is
approaching capacity. Furthermore, the ability to increase seats during
peak hours in these sections is limited.
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TRA weekday and weekend screen line demand and supply in 2009

Screen Weekday peak hours Weekend peak hours
line Time Northbound Time Southbound Time Northbound Time Southbound
of day of day of day of day
TTa'pe' 6~8 | 159% [17~19| 118% [18~20 107% |17~19| 122%
aoyuan
H,\jl'i';g;i“ 7~9 76% |17~19] 68% |16~18| 116% |19~21|  78%
Miaoli |~ o 38% [17~19] 32% [18~20] 106% [19~21|  91%
Taichung
Taichung | _g 65% |17~19| 57% |16~18| 105% |16~18| 83%
Changhua
C:‘(i”n%?#a 17~19|  47% |16~18| 31% |18~20| 103% |16~18| 130%
vunlin 4o 1l 3406 |17-19] 3206 [15-17] 81% |17~19| 123%
Chiayi
Chiayi |17 19l 4596 [17-10| 37% |18~20] 99% [17~19| 114%
Tainan
Tainan N 9 N @ N o _ 0
Kaohsiung| 72 98% |6~8| 85% [18~20| 129% [18~20| 106%
vilan ig o0l 76% |9-11|  45% |17-10]  73% |18~20| 108%
Hualien
Taing 1,0 19l 7796 |8~10| 40% |17-19] 124% |16-18| 146%
Pingtung

Note: The demand/supply ratios were estimated from TRA ticketing records, time
tables, and train dispatch tables. The supply does not include standing capacity
but seats only.

Source: The intercity transportation market and trend observation data of the “Study on
Establishing a Decision Support System and Integrated Database for
Transportation Infrastructure Deliberations (2/3)”, Institute of Transportation,
MOTC, 2008.
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13.3 Passenger trip origins and destinations
(1) Trip distribution on weekdays is similar to that on weekends.
B Intra-regional trips are more frequent than inter-regional trips.
B Most trips occur in the northern region.
B Mid-distance inter-regional trips decrease from north to south.
(2) The top 20 origin-destination pairs are primarily related to adjacent

14. Urban TRA Rail Supply and Demand

14.1 Trip distribution on weekdays is similar to that on weekends.

14.2 The top 10 routes in each metropolitan area are primarily 30 to 50
km long and associated with adjacent cities/counties, showing that
TRA’s main customers are metropolitan commuters.

14.3 The major corridors in each metropolitan area are shown below.

Major cross-city/county corridors in the three metropolitan regions

cities/counties, showing that TRA’s main customers are metropolitan
passengers.

Metropolitan

Region Northern Central Southern

Category

New Taipei City —
Taipei City

Taichung City —

Primary corridor Changhua County

Kaohsiung City —
Tainan City

Taichung City —

Taoyuan County — g ooy Taichung

Secondary corridor

Kaohsiung City —
Former Kaohsiung

Taipei City

County County
Tainan City — Former
Sub-secondary Taoyuan County — Changhua_County ~ |Tainan County
. NP Former Taichung -
corridor New Taipei City County Pingtung County —

Kaohsiung City

Eastern region

-l

iz::-lntra—regional trips

1000trips/day
10000trips/day
20000trips/day
s0000trips/day
[100000trips/day

1 1000trips/day
10000trips/day
20000trips/day
50000trips/day

100000trips/day

{l}lnlra—regional trips

Q

Q-

Source: Preliminary Planning of the Northern, Central, and Southern Metropolitan
Commuter Rail System Development, CEPD, Executive Yuan, 2009.

TRA trip distribution with respect to the four major regions in
Taiwan
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Source: Preliminary Planning of the Northern, Central, and Southern Metropolitan
Commuter Rail System Development, CEPD, Executive Yuan, 2009.




Weekday Weekend

1000trips/day
so0otrips/day
10000trips/day
20000trips/day
50000trips/day

Qlntra-regional trips

1000trips/day
5000 trips/day
10000trips/day
20000trips/day
s0000trips/day

QIntra-regional trips

Source: Preliminary Planning of the Northern, Central, and Southern Metropolitan
Commuter Rail System Development, CEPD, Executive Yuan, 2009.

TRA weekday and weekend trip distribution in the northern
metropolitan region
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Weekday Weekend

FormergTaichung

Formergraichung e
1ty H Countyx

Eounty;

1000 trips/day 1000 trips/day
5000 trips/day 5000 trips/day
10000trips/day 10000trips/day
20000trips/day 20000trips/day
50000trips/day 50000 trips/day

QO Intra-regional trips Q Intra-regional trips

Weekday

1000trips/day
5000trips/day
10000trips/day
20000trips/day
50000trips/day

1000trips/day
5000trips/day
10000trips/day =
20000trips/day =
50000trips/day E

Q!ntra-regional t?ips Qlintra-regional trips

Source: Preliminary Planning of the Northern, Central, and Southern Metropolitan

Commuter Rail System Development, CEPD, Executive Yuan, 2009.

TRA weekday and weekend trip distribution in the central (top) and
southern (bottom) metropolitan regions



15. Urban MRT

15.1 Taipei MRT
(1) Route utilization

B Route utilization of the sections between Nangang and Far
Eastern Memorial Hospital of the Bangiao-Nangang Line and
between Beitou-Guting of the Danshui-Xindian Line is greater
than 70% during weekday peak hours.

B The rest of the MRT system registers between 15% and 50%
usage, regardless of weekday peak or off peak hours.

B \Weekend route utilization is primarily lower than weekday
utilization, ranging from 15% to 63%.

(2) Train space utilization

B High-volume trains have decreased space utilization (and thus
increased comfort) from 5.95 passengers per square meter in
2001 to its current 4.12.

B Through 2009, mid-volume trains had increasing space
utilization below five passengers per square meter, providing
acceptable comfort.

15.2 Kaohsiung MRT
Route utilization is approximately between 25% and 42% with
plenty of excess capacity. The Red and Orange Lines are high-volume

systems with a capacity of 24 TU per hour. Current service frequency is
6 minutes during peak periods and 10 minutes during off-peak periods.
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16. Other Rail Systems

16.1 Scenic railways

(1) Scenic railways currently in operation include three TRA branch lines:
Pingxi, Neiwan, and Jiji. The Shen’ao Branch Line between Ruifong
and the National Museum of Marine Science and Technology was
ready to resume passenger operations in 2010.

(2) The TRA passenger branch lines have increased passenger transport,
albeit the total amount is still sparse. Ridership on the Pingxi Line
has been growing and currently leads other branch lines, followed by
the Jiji Line’s quite stable operations. Ridership in the Neiwan Line
has dramatically dropped due to its reconstruction project.

16.2 Freight railways

(1) Rail freight is mainly operated by TRA, with smaller items served by
the Taiwan Sugar Corporation (TSC) Railways and Forest Railways.
Express delivery service is provided by the THSRC in cooperation
with the Chunghwa Post and other courier companies.

(2) The freight demand in 2009 was 61.08 million train-km, of which
41.8% (i.e., 25.50 million train-km) was heavy freight. Freight
demand was less than half of the supply.

(3) TRA’s freight demand has generally been decreasing over the past ten
years. Freight dropped about 12% and more in the Trunk Line, Yilan
Line, and South Link Line. On the contrary, the North Link Line and
Taitung Line experienced slight fluctuations because of the
consistent demand to transport gravel and lime.

(4) The Linkou and Taichung Port Freight Branch Lines have remained
stable while the Keelong Port and Kaohsiung Port Lines have
significantly dropped in recent years.

(5) Inbound and outbound freight analysis: TRA’s top five stations
regarding inbound freight are Heping, Xincheng, Hanren, Longjing,
and Dong’ao; these stations account for 82.7% of TRA’s total freight.
The top five stations regarding outbound freight are Hualian Port,
Yong’le, Qidu, Linkou and Dong’ao; these stations account for
79.5% of TRA’s total freight.
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17. Transportation Demand Projections

“The Demand Model of Intercity Transportation Systems under
National Sustainable Development in Taiwan” (Institute of
Transportation, MOTC) has estimated the transportation demand and
trip structures for the next 30 years. According to that study, future
vehicle ownership and the highway private mode market share will
continue to increase. Furthermore, the railway market share will
decrease if no effective public transit policies are adopted to redirect
transportation development.

17.1 Total trips
(1) Weekday trips are estimated to reach their peak in 2026 with 2.21

million passengers daily. Daily trips will noticeably decrease in 2036
and be down to 2.11 million passengers by 2040.

(2) Weekend trips will be stable until 2030 but will also drop significantly
in 2036. In 2040, such trips will have 3.24 million passengers per
day.

17.2 Mode split

(1) Without effective policies to support public transit development, the
estimated market share of private cars will gradually rise while that
of public transit will drop to just 11.9% on weekdays and 4.9% on
weekends in 2040.

(2) According to predictions, TRA will have the greatest market share
among the public transit modes, followed by national highway buses.
However, their market shares will generally be decreasing. On the
contrary, the market share of the HSR is estimated to grow slightly,
especially for long-distance trips.

(3) Short- and mid-distance trips will be served primarily by TRA and
secondarily by national highway buses. The HSR and national
highway buses will respectively lead weekday and weekend
long-distance trips.
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18. Future Demand and Supply Analysis

This study predicts seat utilization of the HSR and TRA based on

“The Demand Model of Intercity Transportation Systems under National
Sustainable Development in Taiwan.”

18.1 HSR will have vacant seats available in the future.
(1) All-day demand and supply analysis: the HSR seat utilization rate

)

(D/S ratio) will increase each year with the highest rate in the section
between Taoyuan and Hsinchu of 0.43 to 0.46 by 2040. The rate in
the section south of Chiayi will remain below 0.2 due to limited
demand growth. Weekend utilization will decrease.

Peak-period demand and supply analysis: the section between
Taoyuan and Hsinchu will have the greatest seat utilization on both
weekdays and weekends. The peak period rate on weekdays will
increase to 0.58 to 0.67 by 2040 while that on weekends will slightly
drop due to less total demand and greater car ownership after 2036.

18.2 TRA will encounter insufficient supply in the peak period.
(1) All-day demand and supply analysis: the TRA seat utilization rate will

decrease. The Taipei-Taoyuan screen line will have a relatively
higher rate than other lines; the weekday and weekend rates will both
reach their peak in 2016 and then decrease afterward. Seat utilization
in eastern Taiwan will suffer a more severe drop than that in western
Taiwan as a result of the increasing supply and stable demand.

(2) Peak-period demand and supply analysis: the weekday seat utilization

rate will be over-saturated for the section between Taipei and
Taoyuan at 1.49 (southbound) and 2.61 (northbound) in 2020. The
weekend rates will be higher than those on the weekday. The
utilization rates of the screen lines in western Taiwan and the
Taitung-Pingtung screen line in eastern Taiwan will both be greater
than one by 2026, and then decrease afterward.



18.3 MRT/LRT

The MRT and LRT demand predictions are summarized in the chart
below.

Summary of MRT and LRT demand predictions in each metropolitan
area

Metropolitan area | Taipei | Taoyuan | Hsinchu | Taichung | Tainan | Kaohsiung

Prediction year 2031 2041 2031 2031 2033 2030

MRT/LRT 240 80.59 24.6 59.7 50 111.6
trips (10 thousand
passengers/day)

Source: 1. LRT corridor study for Shezi, Shilin, and Beitou areas. DORTS, Taipei City
Government, 2009.

2. Taoyuan Metropolitan Public Rapid Transit Network Evaluation and
Development Plan. DORTS, Taipei City Government.

3. Hsinchu City/County and Miaoli County LRT Feasibility Study, Hsinchu City
Government, 2009.

4. Taichung Metropolitan Public Rapid Transit Priority Network Plan, BOHSR,
MOTC, 2002.

5. New Tainan Urban Center LRT Corridor Study and Preliminary Plan, Tainan
County Government, 2004.

6. Kaohsiung Metropolitan MRT Long-term Network Planning, MRTB,
Kaohsiung City Government, 2004.
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19.2 Cooperation

19. Market Positioning of Rail Transportation Based on the characteristics of individual rail systems,

19.1 Market positioning long-distance trips shall be principally served by the HSR; mid-distance
(1) Facilitating the trans-island loop and intercity transportation tr!ps shall be p_rin_cipally served by the HSR and TRA; short-distance
m Long-distance trips in western Taiwan will be served primarily trips shall be principally served by the TRA, MRT, and LRT systems.

by the HSR, with the TRA rail and national highway buses Suggestions for rail market positioning

supplementing services.

B Mid-distance trips in western Taiwan will be served primarily by Transportation pattern Trip Trip distance | Potential Suggested
. . . pattern (km) mode mode
the TRA, with the HSR and national highway buses
. . . Long 150-500 HSR, TRA HSR
supplementing services. Intercity :
. . . . . Mid 50-150 HSR, TRA | HSR, TRA
B North-southbound regional connections and intra-regional trips Suburban/ TRA
i i i . . Mid 30-50 ! TRA
will be sgrved primarily by th_e TRA_ _ Metropolitan | rural area (MRT)
B HSR stations shall be accessible with TRA services to form a area TRA TRA
complete intercity rail network. Urbanarea |  Short <30 MRT/LRT | MRT/LRT
B Taipei and Zuoying HSR stations shall be properly connected Note: These distances are for reference only, and may vary with local attributes.
with the TRA Valley Line to provide residents in the east with
y P Hierarchical transportation
access to the HSR. service concept for the | Rural area
(2) Providing flawless trunk line services in the metropolitan areas multi-center area: @, [ suburvanarea [
® Hub hall b letel i d with rail k o TRA is the major N ™ _(:—:’
ub areas shall be completely configured with rail networks, as transportation supplier M, Adopt rl Tt e .
well as supplemental bus services. along its corridor. pcoptsrarsport AT ) AT
. R . . i o The downtown hub area H;ﬁ‘,g‘iggg%feegfgp';ggm / ' 4 . \
B Rail trunk lines shall link hubs and Clty centers with shall have an intensive P°‘9“"a"’_\ ,'
: rail network and services. e e _
supplemental bus services. _ N « Each urban center shell o A N N0
B Depending on the corridor transportation demand and conditions, hlave at '-fﬁ“ one ra}ll{lme D i 4 \ o
- - . alon a complete \ [
city centers shall offer rail services to suburban and rural areas. feedi’r”;'us System? \\ oo Y @ //'
. . . < 1 N
Remote areas shall be accessible with community shuttle buses * The suburban areas may T ==
i ] ) . ] . or may not have rail owntown hub [/ — — _
or non-typical public transit such as dial-a-ride transportation services, depending on N
services (DRTS). the demand. @
N . . . oTheruraI_area_sshaIIbe « \"I' ‘ \ Y . ’_
(3) To connect national gateways with major cities served primarily by buses < y N
. . . . ily by DRTS. 2 R
W National gateways shall be accessible to adjacent hubs or city e secondarlly by PRTS @1 @ )
centers via ail. el L
B Regional gateways shall also be accessible to adjacent hubs or Suburban area: busway major lines (or light rai) + feeder bus )

. . . Rural area: bus + DRTS
Clty centers via rail.

m National and regional gateway areas shall have rail connections. Conceptual diagram of railway-oriented flawless metropolitan trunk

lines
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20. Core Values

20.1 To satisfy travelers’ expectations with safe,
customer-centered rail services

Safe and reliable services are determined by rail-related deaths and
operating delays within the average numbers from advanced countries.
Meanwhile, customer-centered services are evaluated by sufficient
transportation supply, disabled- and senior-friendly trains and stations,
and pedestrian-friendly station areas.

20.2 To guide transit-oriented land use and networks by developing a low
carbon-emission, organized, and competitive rail system

Such a rail system can reduce carbon emissions, inhibit urban
sprawl and disorder, and connect international airports with nearby cities
to enhance regional mobility.

20.3 To manage transportation resources by enhancing rail equity,
efficiency, and integration.

Rail equity is determined by rail service coverage and accessibility
to remote areas. Efficiency is gaged by rail travel time, market share,
and financial performance. Transportation integration is measured by
flawless public transit services.

reliable, and
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21. Indicators and Criteria

This study, in accordance with the above three core values and nine
aspects, has selected 19 indicators with specific criteria to measure rail
progress. These criteria consider not only the local needs but also the
prompts from advanced countries, and can serve as targets for Taiwan’s

rail development.

Three-stage rail development criteria settings

Three-stage rail development criteria settings (continued)

Existing condition (2009) 1%stage | 2"stage | 3" stage
Core value Aspect Indicator
System |  Existing value ~2020 ~2030 ~2040
HSR -10% -10% -10%
Deaths per TRA 50% -40% -30%
million - . . .
Safety | passenger-km TMRT -10% -10% -10%
KMRT -10% -10% -10%
Rail crossing -10% -5% -5%
. TRA 7.78%
accident rate (annually) | (annually) | (annually)
HSR 99.25% >99% >99% >99%
Passenger
TRA 95% 97% 98% >99%
transport
. Train on-time High 99.9
To satisfy
: rate volume 1%
travelers TMRT - >99% >99% >99%
expectations Mid 99.8
volume 8%
KMRT 99.69% >99% >99% >99%
Reliability - - -
HSR 21 sec <5min <5min <5min
-5% -5% -5%
TRA 151 sec
(annually) | (annually) | (annually)
High .
Average delay '9 066
volume sec . . .
TMRT - <1-3min | <1-3min | <1-3min
Mid 3.22
volume sec
KMRT 0.86 sec <2-3min | <2-3min | <2-3min

Existing condition (2009) 1 2 3
Core value Aspect Indicator o | stage stage stage
System Existing value 2020 | ~2030 | ~2040
HSR 47.7 <80% <80% | <80%
TRA - 90% | 80% | <80%
Average seat High
utilization Voll?me 69%
during peak TMRT - <80% | <80% | <80%
periods Mid 76%
volume
KMRT - <80% <80% | <80%
HSR - <80% <80% | <80%
TRA 97.37% 90% 80% <80%
Average route High
1
utilization voIL?me - 85% | 80% | <80%
during peak TMRT
eriods Mid
p olume - <80% <80% | <80%
volu
To satisfy
KMRT - <80% <80% | <80%
travelers’ Customer-centered
expectations Ratio of trains  |_HSR 100% 100% | 100% | 100%
disabled-friendly | TMRT 100% 100% 100% | 100%
space KMRT 100% 100% | 100% | 100%
Ratio of stations HSR 100% 100% 100% 100%
achieving TRA 13.7% 35% 65% 100%
disabled-friendly | TMRT 100% 100% | 100% | 100%
standards KMRT 100% 100% | 100% | 100%
Percentage of HSR +5% +5% >35%
pedestrian TRA +5% | +10% | >40%
right-of-wa)
gtoFWaY Rt - +5% | +10% | >40%
within the 400m
radiusofthe | Rt +5% | +10% | >40%

station




Three-stage rail development criteria settings (continued)

Three-stage rail development criteria settings (continued)

_ Existing condition (2009) 1% stage | 2" stage | 3" stage Existing condition (2009) | 1% stage 2"stage | 3"stage
Core value Aspect Indicator — Core Value Aspect Indicator
System Existing value ~2020 | ~2030 | ~2040 System | Existing value ~2020 ~2030 ~2040
Carbon HSR 0.0267kg -5% -10% -5% Rail travel time
Low carbon | dioxide TRA 0.0515kg 5% -10% 5% between each life |  -- 52,219 43 -5% -5% -10%
emissions emissions per | TMRT 0.0830kg -10% -10% -5% circle centroid
- <0.39
passenger-km | yjpr 0.3384kg 10% | -20% 5% HSR 0-3% +5% +5% +10%
(nationwide)
HSR +10% +10% +5%
1.0%
Western | Western | Western TRA (nat ide) +10% +10% +10%
. . . nationwide
Residential Taiwan | Taiwan | Taiwan 119 (Taipe
0
. density +5% 5% | +10% Rail market share ’
To guide Oraanized thin & 400 TRA o TMRT | metropolitan +10% +10% +5%
transit-oriented | ©r9anize wit |n' a - Ea.stern Ea.stern Ea.stern Efficiency area)
land use and m radius of Taiwan | Taiwan | Taiwan oo
the station +2% +5% +20% .6%
network (Kaohsiung
TMRT +5% +5% +10% KMRT metropolitan +10% +20% +10%
KMRT +5% +5% +10% area)
Rail travel | Taoyuan - To manage A HSR 131 +3% +3% +5%
. Airport transportation Verage
time from the resources operating TRA 0.73 +10% +5% +5%
Competitive “7a’°r int I Tal-chung - 40 min | 35 min | 20 min expense/revenue | TMRT 1.04 +3% +3% +5%
airport to its Airport ratio
0, 0, 0,
nearby city Kaohsiung KMRT 0.33 +5% +10% +5%
centers Airport 25min HSR - +10% +10% +5%
Arrival or
Public transit Miaoli City— Western | Western | Western departure by TRA — 0% 1% %
travel time Hsinchu . . . ublic transit TMRT 33.9% +10% +10% +5%
from the -- (Taichung) HSR Taiwan: | Taiwan: | Taiwan: p
- 0, 0, 0,
t t o 6(? o 50 min 35min | 30 min KMRT +10% +20% +10%
I”_”fos _rerlno ¢ Staon: min HSR <20min | <15min | <10min
ife circle ;
; ; Integration I - .
;ZnTagig:on Equit centroid in ;zgu?ng ?—IItSyI; Eastern | Eastern | Eastern lr;tgrm-ty lritserm-ty lritgru_ty
. min; min; min;
P auy the island to - ying Taiwan: | Taiwan: | Taiwan: Convenience of | TRA
resources the HSR station: 130 min | 120 min | 100 min ) - Urban <15 | Urban <10 | Urban <8
. 141~180min station transfers min min min
station
Rail TMRT <15 min <10 min <8 min
transportation -- 65.62% 69% 73% 75% KMRT <15 min <10 min <8 min
coverage Note: 1. These criteria should be updated based on periodical examinations. 2. For criteria

with a positive or negative sign, they are being compared with the values of the
previous year’s prior stage; for first-stage criteria, they are being compared with
existing values in 20009.
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22. Vision— Moving towards a New Era of Exceptional Rail Services

22.1 To become travelers’ first transportation choice by providing
superior services

22.2 To provide the foundation for flawless transportation through an
integrated transit network

22.3 To direct main development along rail corridors through tight
connections with urban and rural activities

22.4 To become a sustainable transportation system by inheriting and
innovating rail culture

Rail transportation visions suggested by 10 experts

Expert Suggested vision
E A sustainable rail service plan without accidents, delay, gaps, or|
xpert 1
bottlenecks.
1. Rail riders: one of the world’s safest and most convenient systems.
E 2. Government: provision of a satisfying rail system for the general
xpert 2 .
public.
3. Operator: provision of customer-oriented rail services.
Expert 3 |A safe, reliable, flawless and sustainable rail system and services.
Exoert 4 Defined rail authorities and responsibilities; localized rail design and
P services.
Expert 5 |A safe, reliable, convenient, fast, sustainable, and affordable rail system.
Expert 6 |A mutual memory for all citizens after two generations.
Expert 7 1. Stable (reliable) operations.
P 2. A sustainable, safe, and customer-centered rail system.
1. A sustainable environment that is safe, worry-free, and comfortable.
Expert 8 |2. A flawless transportation environment regarding space, time,
information, and services.
Sustainable passenger and freight transport services that are safe,
Expert 9 .
convenient, and fast, and conserve energy.
Expert 10 Economically, socially, environmentally, and culturally sustainable rail

development.

Integrated information

Four-rail co-structured

systems

Disabled- and
bike-friendly
environments

Intelligent stations

powered by green

energy and smart
phones

Convenient transfer
stations and networks

and stylish stations

Locally featured and
innovative station
designs

Source: 1. http://daniel.fallman.org/portfolio.html

2. http://gizmodo.com

. http://www.nmrailrunner.com/handicap_access.asp
. http://lwww.solarfeeds.com

. http://cellsuite.jp/news/news/6

. http://lwww.wired.com

. http://lwww.imaginativeamerica.com/category/mit

. http://lwww.designforlondon.gov.uk

. http://www.european-architecture.info/A-HIST.htm
10. http://www.arcspace.com

Visions for future rail transportation systems

© 0o N o 01~ W


http://daniel.fallman.org/portfolio.html
http://www.nmrailrunner.com/handicap_access.asp
http://www.solarfeeds.com/ecofriend/11791-solar-bus-waiting-booth-by-yang-design
http://cellsuite.jp/news/news/6/
http://www.imaginativeamerica.com/category/mit/
http://www.european-architecture.info/A-HIST.htm

23. Intercity Rail System

23.1 Principles

(1) Remove existing TRA bottlenecks by increasing route capacity, which
can improve both service reliability and operational flexibility.

(2) Enhance system integration between the HSR and TRA, possibly with
physical route connections and service upgrades such as ticketing
and information incorporation.

(3) Increase intercity rail service coverage by refining TRA service.
Constructing new branch lines for areas without HSR service may be
considered to reduce the rail service gap between western and eastern
Taiwan.

23.2 Blueprints
(1) Focus of the HSR network

B Complete the network by building Miaoli, Changhua, and Yunlin
Stations in accordance with the financial conditions and
transportation demands.

B Connect HSR stations with TRA feeders or truck line services.

B Develop flawless transportation in each station and accelerate the
progress of station areas.

(2) Focus of the TRA network
B Complete the network.
B Eliminate bottlenecks.
B Enhance operational efficiency.
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24. Urban Rail System

24.1 Principles

In order to determine whether metropolitan rail services are
complete, the following six phases are examined.

(1) Node: effectively connect international airports, HSR stations and
major cities.

(2) Line: provide rail services in the major transportation corridors.

(3) Surface: provide complete rail networks in metropolitan center areas.

(4) Integration: provide a flawless transportation environment.

(5) Improvement: rail projects in construction and planning stages shall
be economically and financially beneficial, especially for the TRA
rail grade separation projects.

(6) Revitalization: redevelop existing branch lines or rail facilities and
routes that have special functions.

24.2 Blueprints
(1) Northern Taiwan metropolitan region

B Continuously carry out approved projects of TRA commuter
stations and grade separation, and enhance public transit feeder
services.

Rail sections that have not been approved for grade separation
can implement grade separated roads to reduce the number of
urban crossings.

Differentiate each branch line: the Lingkou Line is primarily for
commuters and secondarily for tourism; the Shen’ao, Pingxi,
Neiwan, Keelung Port, and Yilan Lines are primarily for tourism
and secondarily for commuting.

Create co-stations and integrate services of the TRA Fengfu
Station and HSR Miaoli Station.

The greater Taipei area: railways in the planning stage shall
comply with new township development or urban renewal by
adapting route/system design and construction timing to form
transit oriented development (TOD) corridors.



B Keelung: add new TRA tracks to serve commuters between
Keelung and Taipei, and turn the TRA Keelung and Badu
Stations into multi-purpose transfer centers.

B Taoyuan: the MRT Red Line should be allowed to use TRA’s
route, and the Brown Line may be substituted by the Linkou
Line. Railways in the planning stage shall comply with new
township development or urban renewal by adapting
route/system design and construction timing.

B Hsinchu and Miaoli: the TRA Coast Line, Mountain Line, and
Neiwan Branch Line shall serve as the basic network, and the
operation schedule shall be adjusted to improve its commuting
functions.

(2) Central Taiwan metropolitan region

B Continuously carry out approved projects of TRA commuter
stations and grade separation, and enhance public transit feeder
services.

B Improve the TRA Coast Line to serve mid- and long-distance
trips. A cross line study could potentially investigate connecting
the TRA Coast and Mountain Lines, to serve as part of the
greater Taichung rail network in the long term.

B Rail sections that have not been approved for grade separation
can implement grade separated roads to reduce the number of
urban crossings.

B Differentiate each branch line: the Jiji Line is primarily for
tourism with proper connections to the HSR Changhua Station
and Sun Moon Lake Ropeway. The Taichung Port Line is
primarily for commuters and may be integrated into the greater
Taichung rail network.

B TRA could add a new station between the Shetou and Tianzhong
Stations with a link to the HSR Changhua Station. An
alternative to that is to build a short line from one of the existing
TRA stations to connect to the HSR.
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B The greater Taichung area: since Taichung County was merged
into Taichung City, previous rail network plans shall be
reexamined. To comply with new township development and
urban renewal, the network shall adapt a route/system design
and construction timing to form TOD corridors. New rail
corridors shall connect with the existing TRA network to
develop a flawless loop system.

B Changhua: the current spatial development is multi-centered.
More frequent transportation services to and from Taichung are
highly encouraged.

B Nantou: The Jiji Branch Line has been attracting scenic crowds
and its sustainable operations are showing promise. The line
shall connect the HSR Changhua Station to the Sun Moon Lake
Ropeway, thus forming a vital scenic corridor.

B Yunlin: the HSR Yunlin Station and TRA Dounan Station could
be connected by rail, potentially by the TSC Dounan Line.

(3) Southern Taiwan metropolitan region

B Continue to carry out approved projects of TRA commuter
stations and grade separation, and enhance public transit feeder
services.

B Rail sections that have not been approved for grade separation
can implement grade separated roads to reduce the number of
urban crossings.

B The Kaohsiung Port and Dong’gang Branch Lines are primarily
for tourism and secondarily for commuters. The Kaohsiung LRT
Harbor Line may be turned to a scenic coast line to match the
future development of the Kaohsiung Port. The Dong’gang
Branch Line shall provide tourists with access to the Dapeng
Bay National Scenic Area.



Chiayi: the most important corridor, from Chiayi County Hall to
downtown Chiayi City, is currently served by bus rapid transit
(BRT). The BRT system may be considered being upgraded in
the long run into a rail that connects the Alishan Forest Railway
in the east and Puzi in the west, forming a cross rail network
with TRA.

The greater Tainan area: there are several transportation corridors
between downtown Tainan and its satellite cities. The basic rail
network consists of the TRA Trunk Line and Shalun Branch
Line. Future rail plans shall comply with new township
development and urban renewal to form TOD corridors.

The greater Kaohsiung area: since Kaohsiung County was
merged into Kaohsiung City, previous rail network plans shall
be reexamined. The basic network could consist of the TRA rail
and Kaohsiung MRT. Other potential lines shall comply with
new township development and urban renewal by adapting a
route/system design and construction timing to form TOD
corridors.

Pingtung: in addition to TRA rail services, highway buses could
be upgraded to serve the Pingtung-Kaohsiung corridor.
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25. Other Rail Systems

25.1 Concepts

(1) For those railways already in operation, improve their facilities and
services. Pass on rail history and culture to sustain operation.

(2) For those that may be reopened, investigate their potential to serve as
intercity or urban rail feeder lines, or their ability to become
three-in-one (cultural, scenic, and transportation) railways.

(3) For those unfit to be reopened, turn the corridors/stations/facilities
into people-centered greenways and leisure spaces for walking and
bike riding.

25.2 Principles

(1) Maintain or construct facilities based on local culture and features and
using ecological engineering and design methods for better quality.
In addition to purchasing new materials, revitalizing and reutilizing
existing resources is an important element.

(2) Those railways with scenic potential shall be linked to rail history and
local industries to provide visitors with a unique tourism experience.

(3) Those lines/corridors with commuter potential shall be reserved and
integrated into the intercity or urban rail network. A bus transit
system could be an option in the short term to foster a greater
demand for rail.

Rail can be more than just passenger transport, but rather
multi-purpose.

(4)



Kaohsiung Harbor Line turned into a
bikeway

Source: The bottom right picture was taken by this study; the others come from “Ideal
Kaohsiung City” by Y. Z. Wu, http://www.wretch.cc/blog/genewu5568
Successful cases of industrial railways and branch railways
reutilization

An old Paris railway turned into a
garden
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25.3 Blueprints
(1) Maintain existing operations and improve facilities, including
B TRA branch lines: the Pingxi, Neiwan, Chengzhui, Jiji, and old
Mountain Lines.
B Forest railways: the Alishan, Taipingshan, and Lintianshan Lines.
B TSC railways: the sugar factory scenic railways in Xihu
(Changhua), Suantou (Yunlin), Xinying (Tainan), Wushulin, and
Qiaotou (Kaohsiung).
(2) Be used as potential corridors for intercity or urban rails, including
B the TRA Linkou Branch Line that may be primarily for
commuters and secondarily for tourism.
B the TRA Taichung Port Branch Line that may be primarily for
commuters.
B the TSC Dounan Line that may be the feeder line for the HSR
Yunlin Station and TRA Dounan Station.
B other TSC lines that may potentially provide local public transit
services.
(3) Serve tourism trips, including
B the TRA Shan’ao, Keelung Port, Kaohsiung Port Branch Lines

that may be primarily for tourism and secondarily for
commuters.

B the TRA Hwalian Port Branch Line (old) that was turned into a
co-constructed railway and bikeway, the first case in Taiwan.

B the TRA Dong’gang Line that may potentially be reopened to
provide transit access to the Dapong Bay National Scenic Area.

(4) Other rail lines/corridors may become people-centered leisure spaces
and greenways.


http://www.wretch.cc/blog/genewu5568
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26. Domestic and Foreign Environmental Differences

26.1 Highway social (external) costs are not internalized

Highway social costs, such as construction and maintenance costs,
environmental pollution, and so on, are not internalized. People rely on
highways but underpay for their trips. More highway funding causes
more traffic and takes away from the rail budget, leading to a vicious
cycle.

26.2 Inter- and intra-departmental integration does not work well

The planning processes of major infrastructure construction
projects lack effective and regular programs to integrate inter- and
intra-departmental opinions. Case-by-case communication does exist but
is not able to improve infrastructure quality during its life cycle.

26.3 Highways are the main form of transportation

Because highway construction is relatively inexpensive and
popular with the general public, the government generally consider
highway construction ahead of railways. The rail market has been
eroded by the continuous building of highways, which in turn causes
insufficient ridership to sustain the rail system.

26.4 System selection depends on the benefit/cost ratio and technical
feasibility
The budgeting and examination mechanisms of major
infrastructure construction projects focus on benefit/cost ratio and
technical feasibility. Costly railways thus appear inferior to inexpensive
highways, regardless of such aspects as the cultural and social values
brought by rail services.

26.5 Rail transportation is more competitive in the longer-distance market

The maximum operating distances for the HSR and TRA are 345
km and 1085.3 km, respectively, not long enough to reduce the total
operating costs while still offering appealing rail fares.
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France

Area: 547,660 sq. km

Operating distance: 29,901 km
Passenger: 86,664 million passenger-km
Freight: 35,932 million ton-km ~
Public transit ridership: 57% (Paris) I 8 ‘ ‘ ;

England

Aréa: 241,930 sq. km
Operating distance: 15,820 km
Passenger: 50,710 million passenger-km }...
Public transit ridership: 79% (London)

Japan
"4 Area: 364,500 sg. km
Operating distance: 20,036 km
L Pas_sentger: 253,555 mllilon passenger-km
. |Freight: 22,100 million ton-km

| Public transit ridership: 84% (Tokyo)
German

Area: 348,630 sq. km L e

Operating distance: 33,855 km e/ ) .
Passenger: 76,929 million passenger-km 1 e
Freight: 91,178 million ton-km ] R

4. Public transit ridership: 64% (Berlin) : Y v T [.. ‘

dn\ Z T

United States of America f;\ Taiwan

Area: 9,147,420 sg. km = | Area: 36,192 sg. km

Operating dlstance; 34,082 km Y - = |Operating distance; 1,091 km

Passenger: 9,943 million passenger-km R Pas_sentger: 8,718 million passenger-km

Freight: 2,594631 million_ton-km Freight: 925 million ton-km i,

Public transit ridership: 73% (New York) _|Public transit ridership: 34.1% (Taipei)
i W -

& = [China

L. |Area: 9,327,490 sg. km
Operating distance: 60,809 km
Pas_senger: 772,834 million passenger-km
Freight: 2,511,804 million ton-km
Public transit ridership: 88% (Hong Kong)

Note: 1. The operating distance, passenger-km, and freight ton-km come from 2008 data
associated with the major rail companies in each country.

2. Public transit ridership data refer to different years: 2009 for Taiwan, 2007 for
China, 2006 for Japan, Great Britain, and the U.S.A., and 2000 for Germany
and France.

Source: 1. Taiwan Comprehensive Transportation Development Planning, Institute of
Transportation, MOTC, 2009.
2. MOTC transportation statistics
http://www.motc.gov.tw/mocwebGIP/wSite/np?ctNode=538&mp=1,
retrieved 2010.
3. Photius Coutsoukis and Information Technology Associates,
http://www.theodora.com/maps/new5/802649.jpg, retrieved 2010.



27. General Development

27.1 There is not enough integration among individual rail systems to
increase rail ridership.

(1) Intercity rail services are limited because the routes, ticketing,
information, and train schedules are not well integrated between the
TRA and HSR.

(2) Metropolitan rail planning usually ignores the existing TRA system
and loses the opportunity for integration.

(3) Revitalization of the existing TRA branch lines and special lines
should be considered in comprehensive rail planning.

27.2 There is not enough integration between the rail and highway bus
systems to provide flawless public transit.

(1) HSR station access through public transit should be better utilized.

(2) Issues such as malfunctioning circulation, inadequate facilities, and
long distances make transferring difficult in the TRA stations.

(3) Bus transit is neither well developed nor utilized outside of the Taipei
area. More public transit riders should be created through bus
systems before introducing rail transportation.

27.3 There is a lack of supporting measures to maximize the benefit of
rail transportation.

(1) The social costs derived from private modes are not internalized. Also,
regional and urban public transit networks are not complete. These
factors obstruct rail development.

(2) The rail system and spatial development are not sufficiently integrated
to support each other.

(3) It is essential to implement a customer-centered green transport
environment.
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27.4 The multiple values provided by rail transportation have not yet been
discovered.

(1) More innovation and creativity is necessary for scenic rail
development.

(2) More studies are needed to investigate the potential of green rail
logistics.

(3) The forest railways have great tourism and cultural potential under a
refined operating and administrative model.

(4) The TSC railways shall be systematically revitalized with innovative
ideas.

(5) The role of railways on cross-strait freight has not yet been identified.
30%

26.99
——25.87

26.21

25% 1 b3z

21.53
20% -+

[En
00
N
=

15% -+

12.96|

8.55 9.63

10%

5% -+
0.46

—

Hsinchu XTaichung | Chiayi
OSep. - Dec. 2007 OlJan. - May 2008

0% T
Taoyuan

T T 1

Tainan  Zuoying

Source: 1. Study on Establishing a Decision Support System and Integrated Database for
Transportation Infrastructure Deliberations (2/3), Institute of Transportation,

MOTC, 2009.

2. Passenger origins and destinations data (Sept 2007 ~ Aug. 2008) were from
TRA, Oct. 2008.

3. Public transit access data (Jan. 2007 ~ May. 2008) were from the
Directorate-General of Highways, MOTC, July 20009.

Public transit ridership to and from HSR stations



Source: 1. Left: The Council for Cultural Affairs (E
Taiwan.
http://tour.cca.gov.tw/frontsite/scenery/sceneryDetail Action.do?method=doD
etail&serNo=200907020101&subMenuld=301&siteld=101#, retrieved 2011.

2. Right: taken by this study.
Obsolete TSC rail facilities

utive Yuan), Cultural Tourism
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28. Intercity Rail

28.1 The HSR project has not accomplished its original policy goals.

(1) The HSR policy goals have not been fully realized due to
reaching the expected ridership.

(2) Some areas do not have easy access to the HSR.

(3) The three approved HSR stations may affect the operation of HSR and
bring severe competition between the TRA and HSR.

(4) Reaching a general agreement on building HSR extensions or branch
lines is essential.

28.2 The TRA intercity services need updated facilities and refined
quality.

(1) The existing bottlenecks reduce the route capacity and reliability.

(2) Some non-electrified and single-track sections still require upgrades.

(3) Such factors as various train types, worn-out trains, and an insufficient
amount of trains affect the route capacity, scheduling, and system
reliability.

(4) The station configurations should be reexamined, and the facilities
updated.

(5) Rail safety needs to be improved.

(6) Adjusting rail positioning and fares for better regional rail services is
essential.

(7) The TRA Valley Line shall serve as the transportation trunk in eastern
Taiwan.

(8) Issues such as insufficient space, malfunctioning circulation, limited
choices, and dated facilities make transferring difficult in TRA
stations.

(9) The TRA branch lines are usually underutilized and in debt.

(10) Various restrictions on affiliated businesses make it difficult for TRA
to diversify its business.

not



28.3 The rail services in eastern Taiwan and the east-west links shall be
upgraded qualitatively and quantitatively.

(1) The east-west rail link in northern Taiwan shall be upgraded.
(2) The east-west rail link in southern Taiwan shall be upgraded.
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ainan g ' Pingtung Line: Kaohsiung-Fangliao
1 South Link Line: Fangliao-Taitung
: Yilan Line: Badu-Su’ao
1) North Link Line: Su’aoxin-Hualian
A~ PrON Lo X
/Xinzuoying @)~ Y Taitung | ) Beipu-Hualian Port
[ T Re Taitung Line: Hualian-Hualian Port
\ (o Kaohsiling R Hualian-Taitung
S ’
= 9 .
Gangqu Pingtund®s, L Guzhuang
~
~ &, . .
. .. ~ »™ Central signal station
Tze-Chiang Limited Express S 7
i hog
between Kaohsiung and Fangliao

Taitung operates at speeds
between 61 and 75 km/hr.

Intercity rail efficiency gap between eastern and western Taiwan
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29. Urban Rail

29.1 The TRA’s role in urban transportation needs to be defined.

(1) The TRA commuter rail should be the trunk lines in urban
transportation.

(2) The existing route capacity has dropped due to insufficient supporting
measures for the TRA commuter rail project.

(3) Reexamining the benefit and cost items of the TRA grade separation
project is essential, as is clarifying the authorities between the central
and local governments, as well as between the transportation and
urban planning departments.

(4) The TRA branch lines could potentially be vitalized as part of the
regional network.

29.2 The conditions for sustainable urban rail operations have not been
met.

(1) Previous urban rail network planning needs reexamination as a result
of temporal and spatial changes.

(2) There are no specific criteria for approving an urban rail construction
project. Also, a larger consensus is needed to properly place railways
in the urban public transit system.

(3) Actions to support urban rail development, e.g. private mode
management, public transit service improvement, and rail-related
land development, have long been insufficient.

(4) Supply-oriented rail policies and tools have not been established.



Source: TRA,
http://service.tra.gov.tw/Sijhih/CP/15788/%E6%B1%90%E7%A7%91%E7%AB
%99%E7%B0%A1%E4%BB%8B.aspx, retrieved 2010.

TRA commuter rail station without train passing space

Source: Railway Reconstruction Bureau, MOTC,
http://www.rrb.gov.tw/04100.aspx?id=5&lan=ch, retrieved 2010.

The new TRA Taichung Station with elevated commuter railways
(simulation)
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30. Institutional Environment

30.1 Institutional authorities need to be adjusted.

(1) There is no central supervisory institution to administrate the rail
operators, who are currently supervising themselves.

(2) The TRA does not have a flexible organization to adjust its operations
within a dynamic market.

(3) There is no dedicated rail institute for research and development. Core
technology and facilities rely on foreign import.

(4) There is no central institution that coordinates transportation policies
and public transit development, making it difficult to achieve policy
goals and horizontally integrate each mode.

(5) There is no local public transit agency in charge of planning and
administrating rail management and operations.

30.2 The planning and management programs are idle and insufficient.

(1) There is no comprehensive planning and policy guidance to maximize
individual projects’ benefits.

(2) The rail project review process is not open enough to receive joint
opinions to create a better outcome.

(3) There is no reassessment or post-evaluation program to adjust
decision making afterward or to pass on the experiences.

(4) Construction projects do not clearly define the responsibilities of local
governments, which compete for limited rail resources without
cautious planning.

(5) Investment efficiency is jeopardized due to a lack of regular programs
that coordinate rail construction and operations.

30.3 Rail-related laws need to be revised.

(1) The Railway Law does not sufficiently guide rail system operations.

(2) The Railway Law restricts land management and affiliated businesses
from running properly, making it difficult to integrate rail
transportation and spatial development.

(3) The existing legal policy tools are inadequate in prioritizing rail’s
right of way, as well as in directing people to public transit.



(4) The rail laws are not flexible enough to cope with new technology for
better rail development.

30.4 The financial tools are insufficient and rigid.

(1) There are various approved rail projects, but the budget will not be
sufficient to carry out those approved projects until 2021, needless to
say for the new proposals in the approval process.

(2) Construction and operation subsidies rely on a fair and objective
program to direct rail development.

(3) The fare structure is rigid and unreasonable, making it difficult to
place each rail system properly in the market.

(4) The TRA rail has long been in debt and solutions need to be keenly
sought.

(5) There is no reasonable link between rail construction, land
development, and fund raising. The benefits derived from rail
projects will have to be properly distributed.

30.5 The passion for running a sustainable business is missing.

(1) There is no long-term planning or general agreement on rail
development, but only case-by-case approval processes.

(2) Conventional vehicle-centered thinking obstructs rail development.

(3) Rail knowledge and professionals are insufficient and available only
in a few agencies. This jeopardizes rail planning, design, and
decision making quality.

(4) The rail industry relies heavily on foreign technology and importing
facilities, which does not completely fit with local needs.

(5) Rail culture resources are neither well explored nor utilized, making it
difficult to refine and pass on rail culture.

(6) TRA’s corporate image needs to be improved.

Rail proposals from the _
competent authority B A
Institute of o | Department of Railways and Department of
Transportation (MOTC) Highways (MOTC) Accounting (MOTC)

General examination

Feasibility examination Financial examination

Proposal approval
from the political deputy
minister (MOTC)

Proposal revision

Proposal
Approval

Examination by the Directorate-General of Budget,
Accounting, and Statistics, Council for Economic Planning
and Development, and Public Construction Commission

(Executive Yuan)
Proposal approval from
the Executive Yuan

Yes Project approval

Yes

Proposal revision

Annual project budget proposals
from the competent authority

A 4
Institute of N Department of Accounting Department of Railways
Transportation (MOTC) d (MOTC) and Highways (MOTC)
Demand examination General examination Policy examination
A 4
Project budget approval from the Annual
political deputy minister (MOTC) Project
Budget
Approval
l Examination by the Directorate-General of Budget, pp
Project budget approval from the | Accountmg, and Statistics, Council for Ecqnomlc
Executive Yuan < Planmn_g and Dev_elqpment, and_ Public
Construction Commission (Executive Yuan)

Legislative Yuan

v

| Project budget passed by the |

Source: Railway System Development Master Plan, Institute of Transportation (MOTC),

2008.

Rail proposals and budget approval process without reassessment or
post evaluation procedures



31. Key Issues: Policy Indicators for Safety, Reliability, and Capacity

From travelers’ perspectives, the rail system should be safe, on
time, and fast. Therefore, this study proposes some indicators to
determine rail safety, reliability, and capacity for future improvement.

31.1 Safety
(1) Safety issues

B Rail safety policies do not have action plans or objectives.

B |[nsufficient professionals in various institutions cause rail safety

administration to be less effective.

B There is no independent rail accident investigation institution,
only temporary duty assignment. Passing on accident
investigation skills and experiences or conducting systematic
and chronic investigations on individual accidents is practically
impossible because of this.

Unclear definitions of rail accidents make it difficult to analyze

causes and propose countermeasures.

B Non-standardized safety data formats and reports make it
difficult to compare each system or set safety standards for new
systems.
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(2) Policy indicator
The literature review suggests that safety indicators should be
associated with passengers, employees, and crossings regarding the
accident rates and the number of deaths/injuries.

B Passenger safety

The number of accidents involving passenger deaths or injuries per
million passenger-km = the annual number of accidents involving
passenger deaths or injuries / the annual passenger-km in million

The number of passenger death equivalent per million passenger-km
= the annual number of passenger death equivalent / the annual
passenger-km in million

B Employee safety

The number of accidents involving employee deaths or injuries per
million working hours = the annual number of accidents involving
employee deaths or injuries / the annual employee working hours in
million

The number of employee death equivalent per million working
hours = the annual number of employee death equivalent / the
annual employee working hours in million

B Rail crossing safety

The average number of accidents per crossing = the total number of
crossing accidents/((the number of crossings in the beginning of
the year+the number of crossings in the end of the year)+2)

The average death equivalent of crossing accidents = the total

death equivalent of crossing accidents /((the number of crossings in
the beginning of the year+the number of crossings in the end of the
year)+2)



31.2 Reliability

(1) The Taipei and Kaohsiung MRT define “on-time” differently, so a
new standard definition is required in order to compare the MRT
systems nationwide.

(2) Reliability is measured by the average delay and on-time rate. The
adoption of both indicators is necessary to avoid having misleading
results.

(3) Policy indicator
B Average delay: Average delay of trains arriving at the terminal

station.

Average delay = total delay of trains arriving at the terminal
station / total number of train services

Criteria for the train delay indicator

One-way operating distance Criteria
distance < 10 km > 1 min
10 km = distance < 20 km > 2 min
20 km = distance < 30 km >3 min
30 km = distance < 40 km > 4 min
40 km = distance > 5 min

B On-time rate: the number of on-time train services divided by the
total number of train services

On-time rate = the number of on-time train services / the total
number of train services

Criteria for the train on-time indicator

Criteria
deviation < 1 min
deviation < 2 min
deviation < 3 min
deviation < 4 min
deviation < 5 min

One-way operating distance
distance < 10 km

10 km = distance < 20 km

20 km = distance < 30 km

30 km = distance < 40 km
40 km = distance

Note: Deviation is the difference between the actual and scheduled arrival times.
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31.3 Capacity
(1) Existing conditions

B Every rail system, except the Kaohsiung MRT, is concerned with
insufficient capacity.

B The most critical capacity insufficiency occurs in the TRA
Keelung-Hsinchu section that serves the west and east trunk
lines, as well as the high-frequency commuter rail.

B Various train types and stop schedules reduce the TRA’s rail
capacity and do not allow the TRA trains to operate like MRT.

B The newly built commuter stations have only two tracks that do
not allow following express trains to pass, reducing the
operating speed and route capacity.

B The bottleneck of the HSR operation lies in an insufficient
amount of trains.

B The bottleneck of the Taipei Main Station (Taipei MRT Ban-Nan
Line) lies in long off- and on-boarding times.

(2) Policy indicator
Insufficient capacity will affect the frequency, reliability, and
comfort of rail services. Two indicators, route utilization and passenger
occupancy, are proposed for systematic and passengers’ aspects.

B Route utilization is the ratio of actual supply over maximum
supply.

Route utilization = the scheduled rail frequency / the route capacity

B Average passenger occupancy

Average passenger occupancy =
(the number of passengers * average riding distance) / (the scheduled
service capacity * train operating distance)
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2. THSRC, http://www.thsrc.com.tw/tc/about/ab_operate_year.asp, retrieved
2010.

3. TRTC, Taipei Rapid Transit Corporation 2009 Annual Report, 2010.
Taiwan’s rail system on-time rates by year
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POLICIES
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32. Policy Framework 33. Providing Safe, Reliable and EfflClent Rail Services

32.1 Providing safe, reliable and efficient rail services
32.2 Developing organized and flawless rail transportation
32.3 Enhancing intercity rail services

32.4 Improving urban rail services

£ |

32.5 Embracing green transportation t:?;_E:?- £ EE L 41 2 -

32.6 Completing institutional infrastructure

Source: The National Transportation Safety Board (NTSB) Training Center,
i http://www.ntsb.gov/TC/TrainingCenter.htm, retrieved 2010.

The NTSB Training Center

flawless rail

: A Training
transportation ey NTSB|&aver
4 Title Accident Investigation Orientation for Rail Professionals

Description This course, led by NTSB investigators, details how the Safety Board
investigates railroad accidents and what it expects of participants in an
investigation.

Overview = NTSB overview and history
= Authority and limitations of the NTSB Office of Railroad, Pipeline and

Hazardous Materials

NTSB go-team and the on-scene investigation

The “party” process

Post on-scene investigation

Services and support provided to families of accident victims

Role of the NTSB board member and the Office of Public Affairs

Safety recommendations

Complete ' To become travelers’ first transportation | (A LlLEE1E
institutional . choice by providing superior services reliable and

e alEilc To provide the foundation for flawless
- transportation through an integrated
transit network

efficient rail
services

To direct main development along rail
corridors through a tight connection
with urban and rural activities Performance Upon completion of this course the participant will be able to:
Results
To become a sustainable transportation = Discuss how the NTSB investigators work on-scene at an accident and the
_____system through the inheritanceand role of a “party” member

P ~ innovation of rail culture = Work in a close and coordinated manner with the NTSB investigators on-
/ S , scene
A = Describe the NTSB accident investigation from initial notification to final
y board meeting and recommendations
) = Explain what types of services and support are available to family members
} 5 Enh_ance . of victims of railroad accidents
ti InterClty rail = Describe the role of the NTSB Office of Public Affairs in the release of
ation SerViceS relevant and appropriate information to the public

Source: The National Transportation Safety Board (NTSB) Training Center,
http://www.ntsb.gov/TC/Courselnfo/2011-Courses/RPH301_2011.html, retrieved
2010.

Taiwan’s rail system development goals and visions NTSB course planning
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Policy summary: Providing safe, reliable and efficient rail services

Goal

Initiative

Objective

Strategy

Policy content

Stage

Providing safe,

reliable and efficient

rail services

Increase system safety.

Reduce rail accidents, as
well as injuries and
deaths.

Establish complete
programs, laws, and
guidelines for a safe rail
system.

Establish a sound administrative program between central and local rail
authorities.

Short/Mid term

Define important rail safety terms.

Short term

Establish safety databases and information platforms.

Mid/Long term

Establish rail accident investigation institutions.

Short/Mid term

Increase service
reliability.

Reduce delay of each
rail system to provide
on-time services.

Encourage the operation
department to increase
system reliability
through operational
measures.

Investigate rail safety issues and countermeasures. Short term
Adopt any administrative measures that may enhance safety. Short term
Reserve operational flexibility through a better train schedule. Short term
Reduce work zone impact through train schedule adjustment. Short term

Improve professional training to shorten system reboot time.

Short/Mid term

Improve crowd management in rail stations.

Short/Mid term

Simplify TRA train types and services.

Short/Mid term

Improve mechanical and electrical system stability to reduce signal errors
and system failures.

Mid/Long term

Improve maintenance and replacement.

Short/Mid/Long term

Increase route capacity.

Long term

Provide comfortable,
convenient, and
express services.

Balance system
efficiency and comfort
with optimum capacity.

Investigate the causes of
bottlenecks.

Improve route and
control devices to
increase system
capacity.

For TRA, simplify train types, improve train performance, increase the
number of tracks within stations, reduce at-grade crossings, improve the
signal system, and increase tracks between stations. Sections without
sufficient capacity due to intensive commuter rail services should consider
the train specs and provide extra space in the station area to reduce delay
and waiting time.

Short/Mid/Long term

For the HSR, purchase more trains, reduce the retooling time in the end
terminals, and open the Nankang Station or build the Hengke Base to avoid
train retooling in the platform areas.

Long term

For the Taipei MRT, adopt effective crowd management strategies and
upgrade the signal and control system to reduce train headway.

Short/Mid term
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34. Developing Flawless Rail Transportation

Policy summary: Developing organized and flawless rail transportation

Goal Initiative Objective Strategy Policy content Stage
Establish a dedicated transit institution for national and regional public transit
_ _ lanning Short term
Define a Complete public transit P i
transportation Segrlsent the institutional infrastructure. Reasonably allocate the budget and subsidy funding for public transit. Short/Mid term
market positioning wﬁr:-v?/tir:osi(zjeaﬁgr? Place each mode properly in the |Segment the HSR, TRA, and national highway bus markets. Short/Mid term
for each mode. market based on its features. Improve the convenience of transit services. Short term
Improve land transit connections to airports and harbors. Mid/Long term
Improve transfer circulation and facilities within the station areas. Short/Mid term
e a flawl Reduce transfer waiting time. Improve the disabled-accessible environment of TRA stations and trains. Short term
fr;cr):g c?r;ting ess Improve the transfer environment. |Integrate the schedules of TRA, HSR, and buses to reduce the waiting time Short/Mid term
Construct friendly envir%nment Enhance service information for transfers.
and flawlessrail 1 ding time, | INtegration, accessibility, and Integrate the public transit information lookup system and provide multiple |\ .0\ o
services. space, information, | " iendliness. access points to transit information. g
and services. Make transfers easier and less [;teqrate the ticketing systems among various public transit systems to
Developing EXpensive. enhance efficiency and make transfers smoother through proper passenger  [Short/Mid term
organized and flow design.
flawless rail Promote urban-rural clusters to avoid scattered development. Long term
transportation Reduce lane widths to turn vehicle-centered planning into people-centered.  |Long term
Major city centers shall be planned and developed along transit terminals and
O Short term
facilities.
Reduce the thresholds of land acquisition around transit terminals and free up .
L ) Short/Mid term
p v intearat restrictions on land use categories.
r;ﬁ%%rn)s{tlr:ci?gz € Directly plan urban and Paradigm shift on the thinking of comprehensive national land development. |Long term
Build TOD and space transportation systems via TOD. E;tt?gmh a program for growth management or urban growth boundary Short/Mid term
corridors along development to Formulate the rail system into a ng. - - - - -
railways form legal plan that can guide national Equip comprehensive transportation planning with statutory backing. Short term

multi-purpose
TOD corridors.

land development.

Integrate land use and transportation planning via green transportation
development strategies.

Short/Mid term

Major transportation construction projects shall be based on comprehensive
transportation planning. CEPD shall coordinate major construction and
national land development.

Mid term

The program for urban growth boundary setting shall be the foundation of
integrating rail construction, land development, and fund raising.

Mid/Long term

Establish urban design guidelines for station areas to pass on rail culture.

Mid/Long term
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Source: Revised from the “Urban Transit Oriented Development Planning Model”, J. N.
Li, 2003.

Conceptual scheme of the urban growth boundary and Taiwan’s
regional and metropolitan TOD development structures
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35. Enhancing Intercity Rail Services

Policy summary: Enhancing intercity rail services

Goal

Initiative

Obijective

Strategy

Policy content

Stage

Enhancing intercity
rail services

Extend and upgrade
TRA services.

Improve TRA’s
network coverage,
efficiency, and
service quality.

Remove system bottlenecks.
Complete the intercity network.
Increase the speed of the
Taipei-Yilan Line and North Link
Line.

Complete electrified and
double-track railways.

Investigate the bottleneck sections and propose
countermeasures.

Short term

Timely promote the Hengchun Branch Line given
sufficient demand.

Mid/Long term

Evaluate the cross line between the Coast and
Mountain Lines.

Mid/Long term

Propose alternatives for the Taipei-Yilan Straight Rail
Line.

Mid/Long term

Continue to complete electrified and double-track
railways around the island to improve operating
efficiency.

Mid/Long term

Readjust the train schedules and operating plans to
comply with demand.

Short term

Improve scheduling efficiency.

Short term

Accelerate the purchase of intercity passenger trains
and simplification of train types.

Short/Mid term

Integrate the TRA
and HSR to
maximize efficiency.

Continue to increase
rail ridership.

Complete the connection between
the TRA and HSR stations.
Establish a regular bi-rail
corporation and negotiation
program.

Identify the market segments of
the TRA and HSR for better
development.

Establish feeder rail lines between the HSR and TRA
stations, preferably by the TRA system.

Mid/Long term

Timely construct Miaoli, Changhua, and Yunlin HSR
stations.

Mid/Long term

The TRA station that connects the HSR station shall
provide intensive and various train services.

Short term

Integrate the ticketing and information systems of TRA
and HSR.

Mid/Long term

Establish a mechanism to synchronize TRA and HSR

schedules’ adjustment. Short term
Accelerate the transformation of TRA services so that
it will become the regional commuting trunk line in

. . 2 T Short term
western Taiwan and the scenic trunk line in eastern
Taiwan.
Examine the TRA and HSR fare systems and

Short term

structures for better market segmentation.
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36. Improving Urban Rail Services

Policy summary: Improving urban rail framework

Improving urban
rail framework

networks and supporting

systems.

development.
Fulfill the components of
sustainable rail operations.

Goal Initiative Obijective Strategy Policy content Stage
Assess the optimum scale of the MRT network and the effects of the newly
L Short term
operating lines.
Avoid urban MRT/LRT lines parallel to TRA corridors. Short term
Metropolitan rail investment shall focus on improving existing services first. (Short term
Grade sepgratlon of the TRA lines shall serve as a supporting measure of Short term
urban sewing.
_ Ra” development and Reexamine the unexecuted rail grade separation projects based on MOTC’s Short term
Provide a sound improvement shall comply |rajl grade separation review mechanism.
founda’uo_n for i with gomprehenswe urban Establish criteria and a review mechanism for sustainable metropolitan rail .
Construct the metropolitan rail planning. operations Short/Mid term
metropolitan rail |development through Reassess rail network plans R i : q b Tail s inthe fi inaliti ShortMid
framework. building fundamental to comply with urban space econsider and restructure the rail networks in the five new municipalities. ort/Mid term

Assess the necessity of the existing branch lines with joint consideration of
major development projects and network reorganization in the five new
municipalities. Conduct comprehensive scenic railway planning.

Short/Mid term

Enhance TRA’s existing system operations.

Short

Address the concerns of railway operation deficits and propose effective
strategies to reduce the financial burden.

Short/Mid term

Buses should be considered first in those cities without approved MRT/LRT
systems and lines.

Short term

Improve rail crossing safety management and education.

Short term

Major rail stations
serve as space and
transportation
centers.

Reorganize urban space
structures to enhance
public transit ridership.

Provide satisfactory services
and environments in and
around the station.

Adjust land use and patterns
around the station.

Provide incentives for
utilizing the transportation
centers.

Establish local primary and secondary transfer centers around the HSR
stations and major TRA stations.

Short/Mid term

Continue to promote rail connection between the TRA Taichung Station and
Taichung International Airport.

Long term

Provide a pedestrian and bike friendly environment around the transfer
centers.

Mid/Long term

Establish park and ride lots.

Mid/Long term

Examine the land-use plans of rail stations.

Short term

Provide incentives for utilizing the transportation centers.

Short term

Diversify the businesses and industries around the station.

Short/Mid term

The international airports, HSR stations, and TRA stations should provide
diversified public transit services.

Mid/Long term
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Source: Z. J. Xu, and Y. Z. Lin, Transit Oriented Urban Development Objectives and
Strategies, a Case Study in Taipei City, Economic Outlook Bimonthly, March,
2003.

Land use around public transit terminals

Source: Revised from the “Chiayi City Preliminary Traffic Transfer Center Design and
Construction Supervision Project”, Chiayi City Government, 2010.
http://www.chiayi.gov.tw/index.asp

Chiayi City preliminary traffic transfer center layout
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37. Embracing Green Transportation

Policy summary: Embracing green transportation

Goal Initiative Objective Strategy Policy content Stage
Establlsh_the green tax structure and subsidy Mid/Long term
program in the transportation sector.

Investigate new energy generation and guidelines.  |Mid term
Institutionalize surveys on the environmental
_sustainability indicators and sustainability Mid term
Guide green Increase the rail market share |Increase the rail market share. Improvement program.
transportation via rail |and decrease the rail impact |Decrease the negative impact due to  [Specify the duty of each sector.
systems. on the environment. rail construction and operations. Adjust train schedules to avoid the bottlenecks and Short term
delays.
Encouragfa energy-saving tt_echnology and facilities Short/Mid term
on the trains and in the stations.
Tea_ch the general publlc that rail transport is Mid/Long term
Embracing environmentally friendly.
Green Establish a reconstruction model of co-existence and
Transportation differentiability for the new and old rail stations, Short term
facilities, and routes.
Formulate the theme of industrial heritage for the
Pingxi, Neiwan, Old Mountain, and Jiji Branch Mid term
Enhance TRA’s Create multiple funding Increase rail at_tractiong via_discovery Lines. : : _ :
scenic potential o sources. Tu_rn the branch of nearby scenic and historical Improve the flnan_clal condition of scenic branch _
lines from indebted potential. lines through flexible schedules, updated operation |Mid term

sustain operation of

the branch lines.

operations into financial
sustainability.

Enhance the internal system and
external environment of the railways.

models and fares, and private mode management.

Examine and reduce the restrictions of rail-related
laws on developing scenic railways.

Mid/Long term

Develop integrated services of railways, other transit
modes, and biking.

Mid term

Establish an official railway scenic information
platform.

Mid/Long term
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Policy summary: Embracing green transportation (continued)

Goal Initiative Objective Strategy Policy content Stage
Repair the Alishan Forest Railway. Short term
Formulate the theme of industrial heritage for the .
. Mid term
forest railway.
Adjust the operation and administration model.
Assess the feasibility of transferring the forest Short term
. i . Increase the rail attraction via its scenic |railway to be under MOTC’s supervision.
Develop t.h e Alishan Unite the Alishan Forest and historical potential. Confirm the Alishan Forest Railway as cultural .
Forest Railway to be |Railway and the National . . Mid/Long term
. . . Enhance the internal system and heritage.
national scenery and a |Alishan Recreation Area to [ envi  the rail - - -
historical asset attract international visitors external environment of the railways. |Improve the_N_atlonaI Alishan Recreation Area
' " |Develop a world-class tourism spot.  [through the joint efforts between the Tourism Short term
. Bureau (MOTC) and Chiayi County Government.
(E;mbracmg Market the railway to attract international visitors. |Short term
reen

Transportation

Examine and reduce the restrictions of rail-related
laws for developing scenic railways.

Mid/Long term

Private mode management.

Short/Mid term

Reserve and utilize
the TSC railways to
maximize potential.

Reserve and utilize the TSC
railways to be a moving
historical landscape.

The TSC railways can either be part of
the intercity or metropolitan rail system
to avoid the construction of new rail
lines, or be a leisure/people-centered
transportation space.

Conduct asset and inventory investigations on the

TSC railways. Short term
Assess the TSC railways based on their

socio-economic conditions and demand attributes.

The railway that meets intercity or metropolitan

transportation needs shall be reserved for future Short term

redevelopment. The railways with less transportation
potential shall be reserved for people-centered green

transportation or leisure space.
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Policy summary—Embracing green transportation (continued)

Goal Initiative Objective Strategy Policy content Stage
Reserve corridor space for potential cross-strait
freight business and improve major freight terminal |Short/Mid term
facilities.
Reexamine the freight demand distribution and plan
; Short term
potential routes.
Establish the rail freight role as an auxiliary mode
for western Taiwan and a major mode for eastern Short term
Taiwan.
Examine the rail freight laws and regulations. Mid/Long term
e . . Establish the freight management department under
Reduce the carbon emissions 'Cmp“_)(\j’e t:1e r?";re'ght (?n\_/lronn(;ent. TRA, and the research department under the Railway|Short term
Embracing  [Turn TRA freight |of freight transport. onsider local characteristics an Bureau.
. . . _|differences. T P
Green transport into green  |Increase highway safety via a Conduct a feasibility study of rail freight Short term

Transportation

logistics.

greater rail freight market

share.

Develop the potential market and
assess the feasibility of business

diversity.

privatization.

Internalize the social costs of highway freight.

Short/Mid term

Continue to purchase advanced freight trains and
equipment to enhance capacity and efficiency.

Mid/Long term

Accelerate the development of express and fresh
food delivery and assess the feasibility of developing
diversified affiliated businesses.

Mid/Long term

Establish a green logistic mark system and

encourage the general public to purchase products  |Mid term
transported by railways with the green mark.
The military and TRA shall evaluate the need of a

Short term

military freight rail continuously provided by TRA.
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Source: 1. TRA’s first solar powered station, Nanke Station, officially opened on
7/14/2010. News press, TRA (MOCT) and Tainan County Government,
2010.

2. Soundpower Corporation website,
http://www.soundpower.co.jp/products/productsl.html#pgf, retrieved 2010.
Energy conservation technology in rail terminal facilities: solar
powered station (left), power-generation floor (right)

Passenger car 990 106
Commercial small car | 1o 145
Motorcycle I 1 &0
Tourbus | 2@ 20
Highway bus [ omm u
City bus T
TRA | | 4
MRT | S 17
High speed rail I 1 49
Domestic air | 193 I ' 340
International air | ! 108 118 ! ! ! !
0 50 100 150 200 250 300 350 400

Gas consumption in liter/passenger-km

Source: Strategies and effects of energy conservation and emission reduction by applying
APTS to highway buses, CTCI, 2008.

Energy consumption per passenger-km by mode in Taiwan
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Steam-powered locomotive with wood box cars
Source: J. Z. Zhang, Feasibility Study of Alishan Forest Railway Sustainable Operations,
Thesis, Graduate School of Tourism, Ming Chuan University, 2008.

Chiayi rail depot No.18 steam-powered locomotive

Alishan Forest Railway and its facilities

.....

= o e e

before reconstruction after reconstruction
Taiwan Sugar Corporation rail bridge

Source: 1. Left picture: http://canandmap.pixnet.net/blog/post/23273375
2. Center and right pictures:

http://tw.myblog.yahoo.com/yored/article?mid=26022&prev=26062&next=2
5970

The TSC old rail bridge reconstruction cases

Huwei iron bridge


http://canandmap.pixnet.net/blog/post/23273375
http://tw.myblog.yahoo.com/yore4/article?mid=26022&prev=26062&next=25970
http://tw.myblog.yahoo.com/yore4/article?mid=26022&prev=26062&next=25970

38. Completing Institutional Infrastructure

Policy summary: Improving institutional infrastructure

Goal Initiative Objective Strategy Policy content Stage
Establish the central Railway Bureau, Railway Academy, and
- L . Short term
Railway Safety Investigation Committee.
. Define specific duties . .. . .. . Reorganize TRA as a state railway operation institution. Mid term
Redefine . P Turn mixed duties into separate construction, administration, _g o Y o0 - -
L within and between the . . Define the responsibilities of the transportation policy .
institutional and operation units. . . . Mid/Long term
. central and local . L L . planning and transit management authorities.
authorities and . Turn mode isolation into service integration. - - - -
. governments (horizontal . N . A Establish the central, regional, and local public transit .
responsibilities. . Reorganize central institutions and reinforce local institutions. . Mid/Long term
and vertical teamwork). operation programs.
Specify the duties of the central and local institutions, and .
pecify - . Short/Mid term
develop localized transportation.
Initiate national railway policies and comprehensive planning Short term
Replace single projects with comprehensive planning. with periodical examinations.
Establish a railwa Establish a PDCA Replace sole decision making with joint decision making. Establish railway policy and plan evaluation mechanisms. Short term
. Y |mechanism based on the Replace beforehand evaluation with three-stage evaluation.  |Establish railway audit guidelines and subsidy rules. Build the .
PDCA mechanism. | . . . - . : . . L . Short/Mid term
railway life cycle. Replace centralized predomination with localized autonomy. |rail’s professional training and rotation system.
Replace irregular communication with regular coordination.  |Periodically address the rail construction, administration, and Short/Mid term
operation issues through a regular railway meeting.
Completing Fix the_railway administration mechanis_m and rela_x the Short/Mid term
institutional Satisfy current needs and Replace incompleteness with comprehension. constraints on land development and affiliated businesses.
infrastructure |Refine rail laws Replace anti-fraud with win-wins. Create policy tools that are in favor of rail development. Short/Mid term

and policy tools.

guide future
development.

Replace passive management with active innovation.
Replace conservative responses with liberal guidance.

Adjust rail laws to correct improper development.

Short term

Revise rail laws and guidelines to timely comply with the
progress of advanced technology.

Mid/Long term

Improve the
financial structure.

Implement a cost control
and funding generation.
Distribute funding
rationally.

Invest for the future.

Avoid running short via cost control.

Replace dependence on the budget with multiple funding
sources.

Replace demand orientation with rational distribution.
Turn market followers into market leaders.

Turn the debt structure into financial sustainability.

Reassess approved but delayed projects.

Short term

Create multiple funding sources to reduce dependence on the
government budget.

Mid/Long term

Periodically adjust the subsidy mechanism for rail projects.

Short/Mid/Long term

Initiate stable funding for public transit subsidies and allow
flexible transit fare.

Short term

TRA should define its operational duties and create multiple
funding sources to avoid going heavily into debt.

Short term

Create a passion
for sustainable
operations.

Reinforce capability,
root culture, and
empowered marketing.

Turn skill reliance into research/development independence
and skill inheritance.

Turn rail transport from a mode into a culture.

Turn inward reflection into active marketing.

Budget for rail research/development and training, and enable
skills inheritance and transfer.

Mid/Long term

Internalize and innovate rail culture into daily life.

Mid/Long term

Integrate and market customer-centered public transit and rail
transportation.

Short/Mid term
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Executive Yuan

Ministry of Transportation
and Construction

Department of Railways and

Highways
Railway Academy Jojnt Department of Public Transit
- Railway Bureau
Railway Safety
Investigation Committee Superintendent Construction and maintenance

First Engineering Office

Second Engineering
Office

Local MRT operators

Taiwan High Speed Rail

Corporation
Third Engineering Office
Taiwan Railways -
Administration Fourth Engineering Office Source: Karn G. Bulsuk -+ http://blog.bulsuk.com

The PDCA iterative cycle

Source: Revised from the “Railways Organization Reform and Strategic Plan”, Railway
Reconstruction Bureau, MOTC, 2010.

Proposal of the Railways Bureau organization scheme
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