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The study of Arterial Railway Network on Cambodia,
Lao RDR, Myanmar, Viet Nam, Thailand

International Seminar

February 26 ~ 28, 2014

International Seminar

Q Date / Location

« Date : February 27th 2014

« Location: The Royale Chulan Hotel Kuala Lumpur

Q Schedule

poes
B .
e Date Contents
T ‘.‘BT\— 26 Check in
R
— (Wed.) 19:00 ~ 21:00  Kick-off meeting
09:00 ~ 12:00 Seminar
27 12:00 ~ 13:30  Luncheon
(Thu.) 13:30 ~ 17:00 Site Visit
18:00 ~ 20:00  Dinner
28
i) Check out
i,
;.
‘ KRIHS
ot TE0 BN Co.ud
1
@._Seminar Program @. _Participants (ASEAN)
Time Contents Remark Nationality Name Position e-mail
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09:40 ) ’ Pholsers Sompo | sy o Pl Wisks eod T | keridlieeen
- Result of demand analysis and Carbon emission
~10:10 s PR
reduction by ASEAN railway conversion -
Director  General, Engineering  Division,
- Oh, Sung Ho (Researcher Fellow, KRIHS) Lakhonevong Hinphet | Department of Railways, Ministry of Public
- Works and Transport
« Presentation IT
maungmaungpy
10:10 - The study of Arterial Railway Network on CLMVT Maung Maung Pyone | Executive Engineer of Myanmar Railways onemr
T S @gmail.com
10:40 - Technical Approach of Missing Links - Wiariar
- Kim, Seol Joo (Vice President, TESO) .
i . Assistant General Manager of Myanma
1 Htay Myint Aung Railways
1040
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~11:00 o Ten Thinhy | Head of Planning and Investerment | tinthinhnguyen
oo | Nguyer Division, Viet Nam Railway Authority \n@gmail.com
i « Discussion (Question and Answer) Viet Nam
~12:00 P — Director of Intemational ~Cooperation = quynhhannhu
! /08 Department, Viet Nam Railways Coporation = @gmail.com
1200  » Closing
1700 Mala Vorauth Marketing Director, Marketing Department ‘f@‘f:""::iom
i + Photo
~12:10 Thailand
1 Engineer in Charge of Camiage and
12110 Wagon Technics and Design Division thana,p@railway
Lazp |+ Luncheon Phuphuakrat Thama | e hanical Engineering Center, Mechanical | mailgoth

Engineering Department
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Q Flight Schedule

O 26 (Wed.) 28 (Fri.)
Nationality N " — -
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Cambodia MH 755 1110 1400 MH 762 1440 1530
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(BKK) (BKK)
Eaii 1640 1945
TG 417 (BKK) 19:50 TG 574 KK 2055
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@ _Information of the Hotel

« The Royale Chulan Hotel Kuala Lumpur

« address :
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Wilayah Persekutuan,

Malaysia (Iperson/lroom)

« Phone : +603-2688-9688 « http;//www.theroyalechulan.com
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The study of Arterial
Railway Network on CLMVT

- Result of demand analysis and Carbon emission
reduction by ASEAN railway-

0Oh, Sung-Ho

P
’ KRIHS

@ T —
@)

%3 Conversion rate of SKRL and demand forecast

4 Analysis on effect of carbon reduction

I

< Background
= Secure connectivity of ASEAN nations
= Lead green growth in case of a climate change]

% Objective
= Technical review and proposal of investment priority for 4 non-
connected sections in Mekong basin

= Analyze reduction effect of carbon emission in case of completion of
railroad connection

<Note>
« Background of study
Lack connectivity function between ASEAN nations by missing railway network and
focus on the extension of the road facility
The road based traffic system is unfavorable to take action for climate change

caused by emission of carbon efc. due to the reduction of transport capacity and its
low efficiency

ASEAN summit is welcoming the Korean initiative for low carbon green growth. In
Han River Declaration, infrasfructures connecting ASEAN and a green growth
leading sustainable development have been selected to a priority cooperation field
considering demand of Mecong regions, strong point of Korea and support capacity
< Objective of study

Find out cooperation method by planning the project objective for a short and long term
- Project objective for a short-ferm

Secure competifive railway network of CLMVT

Lead green growth of relevant regions

8uild cooperation system supported by experts related fo the railway instifutes in Korea and CLMVT
nations.

- Project objective for a long-term
Build eco-friendy trafic system by converting the road based traffic system to the railway
Enhance competiiveness in ASEAN nations and regions by connecting railway network of SKRL
Prepare the base of green growth in case of climate change

@ s

e

General on stud

<Note>
“ Process

= Oct 2010 The 13t Korea-ASEAN Summit (Hanoi)
< Scope of study ; Build strategic partnership between Korea and ASEAN
= Cambodia, Lao PDR, Myanmar, Viet Nam and Thailand = Oct 2011 The 1% diplomat summit between Korea and Mekong (CLMVT)
; Han river Declaration to build comprehensive partnership
% =
< Period between Korea and Mekong for mutual prosperity
= 21 March, 2013 ~ 20 March, 2014 (12 ith: i 3
are are I moniick = Mar 2012 Proposed the project on ASEAN railway network study
& Process = Apr 2012 Be changed to study project of CLMVT national railway
1The 13th 1 Proposal of 1 Project Approval network study
‘5.‘3;?;35‘5"‘” | neawork sty I Werca = Dec 2012  Approved the project by ASEAN Secretariat
Wmm@ m 2013. 03 ; Discussed connection project of Missing Link in SKRL railway
— |
| route in CLMVT nation
| The first Korea— Change to the Pact and
| ctuvr dislomat lpm!em of CLMvT )‘;‘:E‘;“N",';i‘l’v'my = Mar 2013  Agreed and kicked off ASEAN railway network study project
Sl S e network study.
project 6
<Note>
4 | + Railway status « Loa PDR & Viet Nam : New proposal link Vientiane ~ Thakek ~ Mu Gia, 466 km
= Section : Singapore~Kunming Mu Gia ~ Tan Ap ~ Vung Ang, 119 km
= Total Length : L=5,000km «» Thailand & Cambodia : Aranyaprathet - Klongluk, 6 km
= Missing link : L=1,285km Poipet ~ Sisophon, 48 km
- Loa PDR & Viet Nam : 585 km = Cambodia & Viet Nam : Phnom Penh ~ Snuol ~ Loc Ninh, 254 km
- Thailkand & Cambodia : 54km Loc Ninh ~ Ho Chi Minh, 129 km
- Cambodia & Viet Nam : 383km » Myanmar & Thailand : Thanbyuzayat ~ Three Pagoda Pass, 110 km
- Myanmar & Thalland : 263km Three Pagoda Pass ~ Nam Tok, 153 km
3 Details will be described in fechnical part. 7 8

_12_




< Future forecast —Region

Continuously solid growth even in global economic slump

Fast increase for rate of working population rate

Disperse production base of Asia converging only in China to ASEAN

To make ASEAN be the global plant by replacing China with ASEAN,
require improvement of infrastructure and stable labor market etc.

Economy in ASEAN Population in ASEAN  GDP per capita in ASEAN
(A billon dollars) 38 (A billion persons) se (©alian 5782
2 <, |
15 i 4700 2,000 ?
y 7
7 o o |
23 [
2012 2017 2012 2017 202 207
Increase as many s he.
nomy in Euro zon IO oo Iy o Increase to the Chinese level
economy in Eur zone ‘Dopulation n K

Saurc Shed lght on Improved ASEAN sconomy, 2013, Samsung Economic Research Fsitute
. com

www kama,or

<Note>

= Emerge as a global production base because it has sufficient labor of low wage
- Fast increase of rate for ASEAN production age population rate to the year 2025
- On the other hand, weaken labor-intensive manufacture competitiveness of China, the
existing global plant due to continuous increase of wage, revaluation of exchange rate,
unstable demand and supply of labor, efc.
- Disperse production base of Asia converged in China to ASEAN
= Expect to continuously grow consumption market because 60% of
ASEAN population is under the age of 35, young generation
- Lead consumption frend in ASEAN by Yuppie' to be increased together with the
improvement of education level, increase of income and urbanization
= Expect to continuously grow by encouraging the investment due to the
policy of reformation and openness of CLMV nations, relatively poor
economic structure
- Aftracted attention of global economy through average growth of 6.1% even after global
financial crisis of CLMV

Average economy growth rate in 2008~2012: 5.3% in Cambodia, 8.1% in Laos, 5.2% in Myanmar,
5.9% in Vietnam, 4.7% in ASEAN and 2.9% in the world
- Have sufficient potential as a consumption market because it accounts for 28% of
ASEAN population
Source:Shed ight on mproved ASEAN economy, 203, Samsung Economic Research nsute

ppingnewsr
st shippingnewsne com 10

3 Urban Professiondl

Rallway status and Its future forecast

GMS? Plan on national railwa:

< Future forecast —Railway
= Enhance demand for completion in
non-connected SKRL section
- Improve convenience and service between nafions
- Boost local economy

- Reduce development difference between nations
by economic integration

- Accelerate confinuous green growth and dimate change

GMS : abbrevit eater Me St Source. IRUMI Action Plan, 2010, ASEAN
2) G : cbbreviion of Grecter Mekong Subregion o A e P
e G ek Sueson Kl 2010, AD

<Note>

= SKRL is globally and politically vital project and require quick proceeding
with the project to complete the non-connected section as a major
agenda for traffic cooperation as soon as possible
- Expect to have positive influence such as improvement of convenience and service
between ASEAN nations, enhancement of local economy and social development,
economic unification, reduction of development difference between members etc.
- Also, lead continuous acceleration of green growth and climate change
= Boost development of GMS economic cooperation program by
improvement of trade environment by network connection of Cambodia,
China, Laos, Myanmar, Thailand and Vietnam, in Mekong Region
= Enhance cooperation and unification of ASEAN and global
competitiveness by network connection
= Also, improvement of the welfare and living of people, reduction of
development difference between members, forecast of local
competitiveness development
= Moreover, review on possibility of the extension of the route up to
Surabaya, Indonesia

Sourca  BRUNELActon o, 2010, ASEAN
aster Plan on ASEAN Conneciiy, 2
ety racir ekong Supresion Ko, 2010, ABRZ.

m If SKRL Missing secfion is connected,
- Loa PDR & Viet Nam : 585 km
- Thailand & Cambodia : 54km
- Cambodia & Viet Nam : 383km
- Myanmar & Thailand : 263km

m What effect?

<Note>

Passing status of ASEAN

"4

Analyze railway conversion rate

Forecast of SKRL demand

Analyze carbon reduction effect

by converting road to railway

Conversion rate of SKRL and demand forecast

< General of analysis (precondition)
= Analysis scope of SKRL plan route
: Cambodia, Lao PDR, Myanmar, Viet Nam, Thailand, Singapore,
Malaysia and China

= Time scope of analysis : based on 2020 completion

= Set up 3 scenarios assuming the status for the change of condition
used in the model calculation

- Scenario | : No change for fare and speed
- Scenario || : Increase 20% road speed
- Scenario |I| : Increase 20% of road speed and railway fare each

<Note>

= Set up 3 scenarios assuming
status for the change of
condition used in model
calculation such as increase of |
railway fare, speed, etc. due
to increase of railway
connectivity and development
of railway project by
connection of missing section

MYANMAR

- Scenario | : No change for fare and
speed

- Scenario || : Increase 20% road speed

- Scenario ||l : Increase 20% road speed

and railway fare each

ngspore

Cambodio, Lao PR, Myanmr, Viet Norn. Thailond. Singapore. Malaysi, Ching




<Note>

= The volume of traffic has been assumed as the same due to the difficulties of
data collection for shading the volume of traffic such as the volume of traffic
. from Cambodia to Myanmar, Singapore and China, and the volume of traffic
< Passing Status of ASEAN from Laos to Myanmar, Singapore and China
« Investigate annual volume of fraffic and fransport modal share rate based on = Due to the difficulties of the data collection for the passing rate between

Tourism Report in each nation passing through the planned route of SKRL Myanmar und_ Vietnam, mean passing rafe beMeen indirect nations compared
to the population has been used for the calculation

Transport modal share rate - Used passing rate of Cambodia, Singapore and Malaysia as an indirect nation to

Myanmar
Total

Total
population LT 6,586 64070 87,840 60400 53%9 29300 1,347,350

(1,000)

042 158941 9432 2586 - ARM8 126304
Source : waw gobalwindow.org
5184 7130 262% 196225 21,056 - 13014268
Myanmar < Myanmar < Myanmar <
Classification y £ g, Average
Cambodian Singapore Malay:

6T AR DAD 290 2509 11095

I NS meB S 1T 1SS 0.01% 0.16% 0.14% 0.10%
Not ke shadingfr 1 same e volume f afic o ach non
Flow out ratt .01 .04 .05% .03%
e R e, T 001 0.04% 0o 0.03%
Sauce :Tourem rport i soh conty
A tafie CRosd  Weterway DRoivay 18

y )
@ KRIHS <Note>

Conversion rate of SKRL and demand forecast
= Usage rate of traffic means can be calculated based on the selection

< Analysis of conversion rate rate of transport means of each nation, transport time and fare. In
= Compare logit model of price rate and logit model of price difference case of transport time, transport time is difficult to be calculated in
= Use logit model using relative rate of cost between means because there is each nation so that in the study, an average speed of transport
concern that the logit model of price difference has high error of assumption for means has been used for the calculation
transport cost in each means - Based on 'Transport time = distance/speed’ , the time is assumed to be
changed by speed when moving the same distance. It is applied to logit
model of price rate for ‘1/mean speed’

St Py ﬁ:
log Ss Agt A, Ps + 7 ZA"X" = Used traffic fare in each means by averaging fare per km of transport
means between ASEAN nations
L =L, means for transport
S =S, means for transport
S, = Selection probability of L, means for transport
P_ = Usage rate of L, means for transport
A, = Transport time rate of L and S, means for transport
Sg = Selection probability of S, means for transport
Pg = Usage rate of S, means for transport
A, = Factor for price rate

<Note>

onversion rate of S and demand forecast « Average speed and fare per km in each nation and means applied
to logit model of price rate

= Process on using rate analysis for traffic means in Cambodia with

Scenario | based on the logit model of Price rate ) Tl S [ D
Wiater e o)
. Ravay  Road  Artmific e o
— o004 ot
(4,000 KFR /4,100 KHR)
Calculate A, , Conversion rate to MM Readiust convenion 3 55 45
L —— C—
basic price raliway In each Laos 30 50 = 003 048
factor transport means fransport (12,000 LAK /7,743 LAK)
M 40 65 50 8.5km/l
m 0 50 55 2Za 34560
900 004 04 (24250 VND/21,021 W bosis ; based on
ca ~ B, 48.0% % 74.63% = 35.8% 20 65 45 D) ':::un, wm::ﬁ;
1°9$’m =4,-723 Pt N " B Singapore 50 65 57 004 011 (45 45 Baht /29.54 Baht) Dn:um vehicle
19.9% x 87.87% = 43. .
" he foll 99 o 878 o 3-8 ¢ 50 65 42 oo o (SGD 2.25/SGD 1.2757)
Deduce the following equation
21% % 80.21% = 1.7% e £ : 005 097 (g /)
r——— Source : koikipedia.org P E
=l €718 = 0.34 i rafic 74.63% raway 254% kr.wsj.com (8.54CNY / 6.14CNY)
5 = raiwoy 219% . Air fraffic 35.8%, Road 43.8% wgs:(‘mmmm Note owhw‘sts /‘f’,“ + Mean gas mileagel ¢ /km) = operafion cost for
900km/h for i i and S5k forrocd s e e
~ Tronspor mod shae e n Camboda 202 Sl D TE MY PTT Waterway 1.7%, Rallway 18.7% e seclél.com e
M b s ol 5% i Understanding of Chinese railway. Cho, SamHyun, Raiiway e
tesearcher of Korall. Ot 2007 i ot
wwiwseatd]com
21 22
P
’ KRIHS <Note>
Conversion rate of SKRL and demand forecast = Calculate conversion rate to railway in each scenario for each
N o 3 3 means and nation
= Calculate conversion rate fo railway in each scenario for each means and nation m-
= For Scenario |1, the conversion rate in the road has been reduced due to the increase of la
road speed compared to Scenario | . For Scenario |11, the conversion rate is highly low 122%  9.5% 17.4% 16.9% 15.7% 1.9% 24.2% 8.2%
6.1% 9.5% 2.5% 2.0% 3.8% 0.3% 3.9% 1.0%
Alr traffic—> Rallway Road -» Raliway ‘Water way-> Raliway
Cambodia = Cambodia [ Cambodia §
Laos Loos | s
12.2% 9.5% 17.4% 16.9% 15.7% 1.9% 24.2% 8.2%
Myanmar Myanmar s Myanmar Railway
Visinam m— Vietnam E” Vietnam E[‘ Road — Railway 5.6% 8.7% 2.4% 1.7% 3.5% 0.3% 3.5% 0.9%
Waterway = " o
Thailand s Thailand s Thailand 0.4% 0.0% 0.0% 0.9% 0.4% 6.9% 2.6% 0.0%
Malasia %ﬁ Malasia [ Malosia sy 10.3% 7.4% 14.7% 13.5% 12.4% 0.9% 22.2% 5.4%
China el China China Road — Railway [IEEECH 6.1% 1.4% 1.1% 2.5% 0.1% 2.2% 0.4%
0% 10% 20% 30% 0% 5% 10% 0% 5% 10% Waterway —

24

lcase [ scenario Scenarioll [ Scenariolll | 23
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Conversion rate of SKRL and demand forecast

= Analyze railway transport modal share rate of 5 nations in Mekong
region as similar rate of apex. 20%

<Note>

= Calculate conversion rate to railway in each scenario for each

means and nation

= Reduce maximum appx. 7% and minimum appx .2% for Scenario ||| Arfrafic  358%  393%  619%  645%  519%  675%  442%  7AT%
compared to Scenario | and | OO  Road  438%  417%  157%  124%  275%  134%  239%  137%
Raway  187%  190%  199%  198%  200%  91%  307%  116%
Arfraffic  358%  393%  619%  645%  519%  675%  442%  7A7%
PN focd 443%  425%  160%  127%  27.6%  134%  243%  139%
L Woteway  1.7% 00% 25% 3.3% 0.7%. 100% 1.2% 00%
Raway  182%  182%  196%  195%  198%  91%  303%  114%
Alr fraffic 37.7% 41.4% 65.2% 67.9% 54.6% 68.5% 34.5% 775%
PO oo d64%  450%  170%  133%  286%  136%  378%  143%
L Wateway  1.8% 00% 26% 35% 07% 11.0% 20% 0.0%
G " . : 4.1% 6% g : 1% g 8% Y
o e — o 0% e 0% 50%  100% Ralway  141%  136%  152%  152%  161%  70%  238%  82%
case L Air traffic Road [ | Waterway [H Raiway |25 26
P
P KRIHS|  (Note>
— = Calculate average increase of passing rate for last 5 years to
analyze the year 2020 demand
3
“ Forecast of SKRL demand st : y
X . = Highly increased passing rate to Cambodia for last 5 years from
= Calculate average increase of passing rate for last 5 years to Laos and Vistnam
analyze the year 2020 demand
« Tend fo Increase 13.7% average passing rafe for 5 years in ASEAN EE O A EEI T
45,000,000 - 16.1% 27.7% 16.6% 32.9% 12.8% 22.9% 6.6%
40,000,000 65.4% - 27.7% 6.9% 15.1% 12.8% 1.9% 6.6%
35,000,000 26.4% 10.2% - 6.9% 11.6% 10.6% 3.1% 6.6%
30,000,000
49.3% 20.2% 27.7% - 21.3% 13.3% 9.9% 6.6%
25,000,000
20,000,000 4.1% 15.0% 20.4% 6.2% - 8.7% -2.9% 4.3%
15,000,000 7.5% 7.9%  156%  12.1%  3.3% - 6.4% 3.8%
10,000,000 5.6% 32.1% 31.7% 13.1% 13.3% 16.0% - 4.3%
5,000,000
206%  350%  196%  3L4%  207%  10.8%  123% -
- EE EE EE JEE 1EE EE Data : tourism report in each nation for last 5 years
“#=Volume of traffic(person) 27 28
PS
@ KRIHS | <Note>
converslon rate of SKHI_ nd demand forecast = Analysis the traffic volume of railway in 2020 for Scenario |
Z o 3 Serao || Camboda Mg Tod
= Analyzed the traffic volume of railway of the year 2020 in each scenario by --n -n-
applying railway modal share rate incorporating railway conversion rate in : o5 2% o085 o 2% o oz
each scenario and average increase rate for last 5 years
105248 - w8 @ ssm 1507 B2 7 oamom
25,000,000 AT TR
451 660 = 1150 55634 a3 31846 786 12086
20,000,000
18,272,587 235426 326661 269 73574 72664 25801 2796 3693500
15,000,000 299% 797252 6908 68040 - 742 35839 100555 1478077
Y467 2304 W49 86439 20530 = 666560 14475 6646050
10,000,000
977 257 a784 Ho06 120886 204264 - ©260 13723
5,000,000
24719 23390 P46 1908519 2073335 25953 1076969 = 5882941
0 +— — 430722 1448469 200531 2461668 5152089 704% 7795843 80549 2945751
io | io Il o Ill
uTotal the traffic volume of railway 29 30
<Note> <Note>
= Analysis the traffic volume of railway in 2020 for Scenario || = Analysis the traffic volume of railway in 2020 for Scenario |I|
EEER B3 = = ) e
64558 59530 M387 = 292 42% Ws% Anele 8598 57310 42657 73529
825 %884 215299 n 12294 - 1576 36551 38500 3 n7s2 B2A 1668251
3B 624 HZB 3460 arn = W 23 13328 277925 9046 m3n
2413 2472 360654 78sia 276566 B3M = 360851 55560 To30 82523 27829%
346 w282 1438406 m 37739 50299 55830 52402 - 59206 276947 M2 355
6084708 15259 6557587 M43 168 2% 6652 B = 5407232 09289 5765351
= 973% 198033 262 6835 3802 W7.9504 99520 225000 - 135957 147381
1062674 = 5799488 n 84958 167351 976 1469866 15M827 26292 M4355 & 4612625
4903 3z 208360 2434561 5073472 76745 7692365 7957% 2255755 3254580 1086043 5460 1895880 392578 8917 6835891 569878 8272587
31 32
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Conversion rate of SKR

= Analyze mean the volume traffic of railway and operation time per
day of SKRL by analyzed 2020 annual the volume fraffic of railway

Scenario |
- Scenario | : 113 fimes

Scenario 11 - Scenario || : 111 times
- Scenariolll : 90 fimes

Scenario IIl

LIl
0 10 20 30 40 50 60 70
aDaily mean the volume of railway(1,000 persons) 33

<Note>

= Analyze mean the volume traffic of railway and operation time per

day of SKRL by analyzed 2020 annual the volume traffic of railway

- Based on 17 seats per 1 rolling stock and 8 rolling stocks per one train in
Korea Mugunghwa-ho (general room)

Daily mean

Annual the
the volume

Number of Number of
seat per 1 operation a

rolling stock day

Rolling stock
per one frain

Classification | volume traffic

of railway

traffic of
railway

22,945,751 62,866 2
Scenario | 113 times
persons persons
22,557,155 8 rolling .
Scenario |1 61,801 persons 70 seats 111 times
persons stocks
18,272,587 50,062 5
Scenario Il 90 fimes
persons persons

Note  daily mean the volume traffic of railway = annual the volume traffc of raiway/365 days
Number operafion a day = [daily mean the volume traffc of raitway / 8 rolling stocksinumber of rolling stockil / 70 seats
{number of seat per 1 roling stock)

Number of roling stock, on number of seat per 1 rolling stock = based on domestic Mugunghwa-ho (general room) 34

" KRIHS

nalysis on effect of carbon reductio

< Methodology for calculation of carbon emission
= Use Tierl equation specified in 12006 IPCC Guideline; generally
used in the world Emissions = CO, emission volumel(kg)
Fuel, = sale volume of fuel a (TJ)

EF, = emission factor(kg/TJ)
a = type of fuel

E
Emissions = Z:[Fuellz - EF,]

a

= To prevent carbon emission by the road vehicle from overestimating
and underestimating, use Tierl equation by using verification equation
of road traffic fuel consumption specified in - 72006 IPCC Guidelines

Estimated Fuel = Z[Vshiclesivj,f - Distance; j,; - Consumption;

Lit
Estimated Fuel = total fuel consumption calculated from the data of vehicle driving distance (VKT)
Vehicles ; , = number of i vehicle type using j fuel in t road type

Distance,, = annual driving distance per 1 vehicle type using j fuel in t road type (km)
on;,, = mean fuel of i vehicle type using j fuel in 1 road type (I/km)
i = type of vehicle (e.g.] private car and bus)
j = Type of fuel (e.g.] Gasoline, diesel, natural gas and LPG)
t = Type of road(e.g.Jurban and rural area)

<Note>

« 2006 IPCC Guideline

= IPCC (Intergovernmental Panel on Climate Change), jointly
established by WMO and UNEP specifies the Guideline for
calculation method of greenhouse gas
It indicates 2 types of method for the calculation of
greenhouse gas emission in the road transport filed and for
the calculation of CO2 emission, Tier 1 and 2 methods have
been proposed based on the volume of fuel

- Tier 1 method is calculated to multiply basic CO2 emission factor by sale
volume of fuel

- The calculation method for Tier 2 is the same as the Tier 1 method except
the use of national own carbon contents of the selling fuel in road transport
field but the discharge factor should be used based on the actual carbon
content for selling fuel in the country and the year calculating the inventory
To prevent overestimation and underestimation of the
emission from the road vehicle and ensure the data of the fuel
used only in the road, verify fuel consumption of road traffic
Use Tier 1 equation using verification equation of fuel
consumption volume in road traffic

35 36
-
) KRIHS|  <Note>
" = Analysis with 3 scenarios the same as demand analysis
nalvsls n effect carb n reductlon - Scenario | : No change for fare and speed
- Scenario || : Increase 20% road speed
< General on effect analysis of carbon reduction - Scenario |Il : Increase 20% of road speed and railway fare each

= Analyze 3 scenarios the same as demand analysis

9 Driving distance Number of vehicle

| toos | e | Vighorm| ckr | | Lo [ wara | Ve | mokna |
1364

Costockon

Estimated Fuel = Z[Vehidesi“ * Distancey j; + Consumption; j, m ~ 91 1707 1509 1500 el = 43 12638 78606
~ = ol i I 653 - 162 325 64163

B Bl - -3 7ss s el o9 20 - s %

o i E=l snas iz 1877 -«

Type of vehicle o Fuel BEa v ow 1.852] 17120 [ R T =

+ Private car basis + Gasoline basis Bl v o i L2 [ Soorctol | et | Laos | e | Viona |

m 502 S 127 32 T E= - 1257 a4 28 72313

Note: distance between city halls in each capital and 321690 - 154 2782 506

Q o Number of vehicle et o csrardn o n o o =l w = - uz o
« If the data in each road type is not « Cakuldte by dividing volume of fraffic converled to railway K= o2 e 1791 - 532
enough, simplify equation by removing t from road by mean boarding customer of private car =l oo 2523 5460 3988 -
[T | e | e | v e

Driving distance Mean fuel consumption | _coreon: | E| 80 29 694 518
* Sef up capital as a centroid for the driving « On 8.5km/l gas mileage basis with Toyota [ e = B2 4
distonce in each nofion popularly used in ASEAN mg: &;:f = BILTam
E=n 638 N7H 3282 2468 -
37 38

PS
P krins| - <Note>

nalysis on effect of carbon reduction

% Calculation of carbon emission
= Generate effect to reduce 460,000 co2, 420,000 co2 and 270,000 co2
in each Scenario by being converted from road to railway

500,000

400,000
300,000
200,000
100,000
0

I I ]

mTotal carbon emissions(tco2) 39

= Calculation on carbon emission for each scenario in 2020

Classttication | _Cambodia Thalland

- 368 202 5,190 32,278
| laos | 93,999 - 58 668 11,297
462 7 635 2,170
209,915 27,620 946 z 21,961
4,453 46,878 1,758 1,636 B
- 339 192 4,620 29,693
86,750 5 55 595 10,392
426 73 5 566 1,997
193,726 25,441 903 z 20,203
4,110 43179 1,677 1,456 -
- 237 116 2,859 21,011
54,848 E 33 368 7,353
269 51 - 350 1,413
122,485 17,821 543 - 14,295
2,599 30,247 1,008 901
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Analysls on effect of carbon reduction

< Calculation on carbon emission of CLMVT and Asia

24.4% carbon dioxide in each target nation and major sector is discharged

<Note>

= Carbon dioxide discharged in transport and traffic fields accounts
for 15~20% of total greenhouse gas

= According to the date of IEA, calculated carbon dioxide emission in
each major nation of Asia in 2011

.
in fraffic seclor and most of the portion is generated in the road sector (million 1c02)
= Expect to generate appx. 5% carbon reduction effect in overall CLMVT fraffic 2007 200 | 2000 | 200 | 2om
T s 29,478 28,966 30,609 31,342
(Million tco2) “ 2911.0 3,022.2 3,214.8 3,404.7 3.484.0
Total Other
Target Beckhond | energy | Mntetigd| Transport Cambodia 34 35 3.6 38 4.0
podrtn® [industyown| atcr® | © 101 75 7.0 80 8.3
use @
E=3 0.8 - 0.6 2.0
= = = S = = = = Thalland 217.4 2224 216.2 236.2 243.2
| worma | 19 07 2.6 2.3 17/ 0.7 0.0 367.5 361.4 379.1 4101 425.9
BE=l e 42.5 15 47.3 32,9 32.0 13.2 7.7 m 171.8 182.9 168.1 183.4 194.0
E 232 81.4 15.4 68.6 58.3 57.6 19.5 5.3 “ T D ST TTen e
[ sup-total [EEELPEY 126.6 17.6 19.1 95,5 93.0 34.0 13.6
IR s4sc0 15583 1543 9439  557.2 5146 2704 1427 2:359:9 26323 2:035:0 2254 Z:28%:9
Soutce : CO2 Emissions fom ful combuston, EAllarational Energy Agencyl, 2013 edifon
Note 1 fotal sum is 4040 +@+(5 5
Source : CO2 Emissions from fuel combustion, IEAInfemationl Energy Agency, 2013 edion, A4
P
‘ KRIHS

About 20% train modal share rate for only oversea(overland) frips.

About 450,000 ton CO2 per year saved

.

= If frain speed over 70 km/h, then reduction of CO2 will more than
1Mton CO2 for only oversea(overland) trips.

» Also, total reduction of CO2 will b CO02 including d

trips.

Thank You !
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Project Outline

m 1. Project Overview

1. Project Overvie;ﬂ

= Implementation of ' The study of Arterial Railway Network on Cambodia,
Lao PDR, Myanmar, Viet Nam and Thailand s
= Sponsored by Ministry of Foreign affairs (ROK) & ASEAN Secretariat

= High and immediate impact on ASEAN Connectivity
+ Completion of SKRL missing link % Secure national competitiveness.
= Need for improvement of existing railway and new construction
« Carbon reduction on road transport # Lead the low CO2 green gi
* Need for establishment of competitive railway netwo

Back-

ground 2
= Action plan for ASEAN-ROK strategic partnership

- ‘ROK is committed to examine the possibility of providing
and technological support to the countries in the Mel
for the development of the Mekong River Basin regiol
with lacal requirements’ |

=

1. Project Overview

= Short-term
- To accomplish a competitive railway network in the CLMVT ;
- To drive regional green growth ; and
- To build an experts’ network between railway-related agencies

of CLMVT, ASEAN and Korea

(o] JEA (N = Long-term
- To shift road-dependent transport system to railway-oriented
one, establishing a greener transport system ;
- To enhance national and regional competitivent é@mé{sly
connecting ASEAN SKRL 7 \h'

%

suggest the priority
- To pave the way for green growth to prepare fol

1. Project Overview

= Spatial Scope
- Country : 5 countries of the Greater Mekong Sub-region
(Cambodia, Lao PDR, Myanmar, Viet Nam and Thailand)

= Time Scope

Scope - Period of implementation : 21 March, 2013 ~ 20 March, 2014

of = Work Scope

- Field study and analysis on current status of regional railway

- Review on current railway policies of CLMVT countries & ;enemtl}/'
policy recommendations ’ .

- Analysis of technical alternatives and decision of 7!(‘ ity , ¢
(SKRL missing link) R

- Estimation of CO2 reduction according to adopting g

- Verification and evaluation

- Seminar

study

1. Project Overview

= SKRL Network

- Section : Singapore~Kunming
- Total Length : L=5,000km
- Missing link : L=1,285km

- Lao PDR & Viet Nam : New proposal link
Vientiane ~ Thakek ~ Mu Gia, 466 km
Mu Gia  Tan Ap ~ Vung Ang, 119 km

- Thailand & Cambodia :

Aranyaprathet - Klongluk, 6 k.
Poipet ~ Sisophon, 48 km

- Cambodia & Viet Nam :

Phnom Penh ~ Snuol ~ Loc Ninh, 254 km
Loc Ninh ~ Ho Chi Minh, 129 kilometres

- Myanmar & Thailand :

‘Thanbyuzayat ~ Three Pagoda Pass, 110 km

‘Three Pagoda Pass ~ Nam Tok, 153 km

Ministry of Foreign affairs
(Republic of Korea)

ASEAN Secretariat

Railways Organization of Project Manager (Joint)

Cambodia, Lao PDR,

Myanmar, Viet Nam,
Thailand

== Ph.D. OH Sung Ho (KRIHS)

PE. KIM Seol Joo (TESO) “E
|7Emmlc Advisory lnﬂ
iy mﬂ
!
~ Environment

Transportation Transportation

Railway Planning

Planning. Policy

Ph. D. CHUNG Jin Kyu P.E. LEE Yi Jong Ph. D. LEE Back Jin PLE. KIM Young Hwan D&
| (KRIHS) & (TESO Eng.) & (KRIHS) & (TESO Eng.) &
( 2experts 3experts 2 experts

1 expert
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3. Woré’!chedule“

¢ Work Schedule

[ETEN  [commencemento study on ASEAN Raitway Network
-

TN [Mesting wich |
8-

m | ite Investigation in Cambodia and Thailand e |
-

[ ——————
8- %

(oo SE——
- = 8

[Sieinvestigationn Vit Nam e
- (G

DI S e couio s st i)
- [

[ T T—

Status of Country and
Railway

= 1. Country Status

1. Country Status

< Population

= No. of Population in CLMVT : 6.7 mill.persons ~ 92.5 mill.persons
- Total No. of population in CLMVT: 244.1 mill.Persons about 35% of ASEAN Countries
- Average population density: 122.4 person/Kil about 80% of ASEAN Countries

Population | Area |Population Density

Country | (il person)|(thou.km)|  (person/k) 7 Population Gnitimilperson)
Cambodia 15.1 181 834 F

Lao PDR 6.7 293 29
Myanmar 62.4 677 9222
Viet Nam 925 331 2795

Thailand 67.4 513 1314 67

Total 2441 1,995 1224
— FTTIE e Cambods 40P Mysmar Vit o Thtand

Source : 2014 World Fact Book, Korea EXIM Bank( As of 2013)

1. Country Status
% GDP

= In terms of GDP per capita, Thailand is the highest amount at 5,390 USD per capita.
= The gross rates are 5.2% ~7.9%.

GDP per | Growth Rate [ [Sagehey (wnit: biLUSD)
[
Cambodia 142 934 73
Lao PDR 92 1,446 79
Myanmar 55.3 835 63
Viet Nam 155.6 1,735 52
Thailand 3656 5,390 64

Source : 2014 World Fact Book, Korea EXIM Bank(Asof 2012)

2. Railway Status

< Cambodia S ea—
» Railway Networl

= Total length : 650km
(included railway not in-service)
- North line e
- Length : 386km g
- Thailand Border
~Phnom Penh
* South line -
- Length : 264km b4
- Phnom Penh ™,
~ Sihanoukville
= Track type : Single track
= Track type : Meter gauge
= Operating train
* Locomotive : 18 EA
- Passenger car : 9 EA
- Freight car : 100 EA

g
U
F3

wowoor )
we

CAMBODIA

2. Railway Status
¢+ Lao PDR

* Total length : 3.5km

+ Nongkhai in Thailand~Thanaleng in Lao PDR

* Railway station : 1 station

= Track type : Single track

= Track gauge : Meter gauge

2. Railway Status

< Myanmar

> Railway Network

= Total length : 5,949km

® Railway station : 944 stations

= Track type : Single and Double tracks
= Track gauge : Meter gauge -
= Operating train

- Locomotive : 250 EA

- Passenger car : 1,281 EA

- Freight car : 3,188 EA

2. Railway Status

* Viet Nam

> Railway Network

= Total length : 2,544km

= Track type : Single track

= Track gauge : Meter and Standard gauge
= Operating train

- Locomotive : 303 EA

- Passenger car : 1,040 EA

- Freight car : 5,332 EA

Asain
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3
ay Status

< Thailand

2.

> Railway Network
ey

= Total length : 4,043km

= Track type : Single and Double tracks

= Track gauge : Meter and Standard gauge

= Operating train

- Locomotive : 263 EA

- Passenger car : 1,260 EA

- Freight car : 5,637 EA

Railways Plan for Each
Country

m 1. Review on Previous Railway
Reports

® 2. Cambodia

® 3. Lao PDR

® 4. Myanmar ‘\i
“

m 5. Viet Nam

m 6. Thailand

1. R on Previous Rai

¢ F/S for the Railway Singapore-Kunming Rail Link (SWG, 2000)
- Route 1: Select the economical route

Missing
Link Related Country
(km)

Length

Route | o)

Route3 | 4,259 531 Lao PDR, Viet Nam
Routed | 4164 | 1,300 Lao PDR, China
Lao PDR, Viet Nam,
Route5 | 4,481 616 —

Thailand

Lao PDR, Viet Nam,
Thailand

Saurce /5 for the Rallway Singapore-Kunming Fall Ink, 2000, Special Working Group.

Route6 | 4225 | 589

= Total :
21 lines

+ 5 Main lines
(L=1,524km)

- 8 Branch lines
(L=1,042km)

* 4 High-speed
lines

* 4 Industrial &
Extended lines

Z.TaM =3

¢+ Cambodia Railway Master Plan (KOICA, 2012)

Medium Term

Short
(Radiation + Internal Circulation ) (Extentional Radiation)

Long Te;
(Grid+ External Circulation)

<

&
<5

3.“I.aJ s

<+ Lao PDR Railway Plan (CREEC, 2008)

= Railway plan based on feasibility study of SKRL lines
= Total length : 2,152km (Phase 10)
= Work scope: Phase 3 (Vientiane™ Thanhek Railway, 325 km),
Phase 4 (Thakhek™ Viet Nam Outbound Railway, 135km)

i

¢+ Pre F/S for the Railway Construction between Vientiane
Lao PDR and Vung Ang in Viet Nam (Korea, 2011)

. ization : Chung Suk ing in Korea

= Total length : 431km
= Section : Pakxan™ Thakhek™

2
. Gulf of

Tonkin

<+ Pre F/S for the
Savannakhet ~ Pakse in Lao PDR (Korea, 2012)

y Construction b

* Implementation
'organization:

- TESO Engineering in Korea

= Total length : 323.5km

= Section

« Thakhek™ Savannakhet™

Pakse™ Chong Mek

_20_




2 q (4T

y Network Plan and O
Railway Construction Plan (MR, 2010)

Section
1. Motagyi ~Bhamo
2. Mongnai ~ Kyaingtong 346
3. Minbu-An ~ Yechanpyin 395
4. Dawei ~ Myeik 213

Region |5. Pathein-Nyaungdon ~ Yangon 143

Railway |6. Pyay-Taungoo ~ Naypyitaw 193
7. Hinthada ~ Nyaungdon 77
8. Thayet ~ Kyunchaung 307 o
9. Ywataw ~ Kanpya 105 e
A. Dawei ~ Thailand Kanchanaburi 250

Out g Thanbyuzayat~ Thailand Nam Tok| 263
O o Pl Mise.

Railway

Source : Regional Railway Network Extension Plan and Outbound Railway Construction Plan, 2010,

5. vnefm =

<+ Railway by 2020 & Vision 2030 (MOT, 2009)

*= Railway Plan by 2020

+ Upgrading of existing railways (L=1,818km)

- Building of new railways or sections (L=2,012km)

- Urban and interregional railways (L=915.3km)

- Axial railways through cities (L=196km)

+ Some North - South high speed railways

= Railway Vision 2030

« Building of new railways or sections (L=1,609km)

- Urban and interregional railways (L=183.6km)

- Remaining sections of North — South high —)
speed railways (total length 2,020km)

Source : Railway by 2020 & Vision 2030, 2009, Ministry of Transport

5. \n&m e

< FS for Viet Nam Railways (KOICA, 2007, 2008)

= Implementation organization:

« Chung Suk Engineering in Korea

= Total length :

+ Phase 1: 412km

+ Phase 2 : 350km

= Section

- Phase 1 : Ho Chi Minh City ~ Nha Trang

- Phase 2 : Hanoi ~ Vinh

-

¢ High-speed Railway Construction Plan (OTP, 2010)

Length

Alignment of high speed
rail on dedicated standard

Route (km)

Bangkok ~ Korat
~ Nong Khai 615
Bangkok ~ Hua Hin
~ Padang Besar 982
Bangkok ~ Pattaya
~ Rayong 221
Bangkok ~ Phitsanulok
~ Chiangmai 745

6. 'Than‘x o

<+ Double Track Master Plan (SRT, 2010)

Length |1

Route (km) »

@ chachoengsao~ Kaeng Khoi 360

(@) Lop Buri~ Nakhonsawan 420

(3 Map Kabao™ Thanon Chira Junction| 370

(@ Thanon Chira Junction™ Khonkaen | 410

(®) Nakhonpathom® Huahin 530

@ Prachuap Khiri Khan~ Chumphon

‘Source : Double Track Master Plan, 2010, State Railway of Thailand

6. Thiﬁ =

+» New Railway Construction Plan (SRT, 2010)

= Total : 17 lines
(Included 4 Outbound Lines)

* Outbound Lines

Route Destination

m Nam Tok~ Three Pagoda Myanmar
[2] pen chai~ chiang Mai China

[3] Ubon™ Chong Mek Lao PDR
[4] Rayong™ Trad Cambodia

Analysis on Railway
Network Alternatives

m 1. Technical Review

® 2. Cost Estimate
]

,;’

B 3, Priority As:

X
1.'Teﬂ?g Review

< Construction Standards

Item Note
Track type Single track Consider connection of existing railway
Design speed 150km/hr Consider future demand and economics
Track gauge Meter gauge Consider connection of existing railway
Ballast type Gravel ballast Consider connection of existing railway. -
Minimum radius 1,100m 600m in em:egtl;::ml ras! .
Masimumsope | s2s/gmoories | Ceiomiene L0 e s
Roadbed width Over 8m Consider to improve tl}e:n;
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1. Technical Review

< Myanmar ~ Thailand Connecting Line

* Route Myanmar Thanbyuzayat ~ Three Pagoda ~ Thailand Nam Tok (L=261.2km)
MMR THA
Length 110.9km | 150.3km
E::rk" 108.2km | 132.1km
e | e | o
exi 1.0km 14.2km
(268) (10£A)
Station SEA 9EA
MR : Myanmar, THA : Thailand

1. Techi

<+ Thailand ~ Cambodia Connecting Line

al Review

= Route 2 : Cambodia Sisophon ~ Poipet™ Thailand Aranyaprathet ( L=56.7km)

& e SU
o5 NS A
b Oecgis R Orarou
amy pae /51“'“”"—\’ ‘x@x_ sakan® s
Earth o o [comboch] ., s
ik 463km | 8.9km N oot S ome L o o L3 SRS
A
BE o Oanpidrang’ i
.9km | 0.6km | ner S [sisophon RS
Bric FEN . ‘ 4
B | e | e N <
3 | Gwongiol Bore
Tunnel = B
N
| |
Station 3EA 1A |
KHM : Cambodia, THA :Thaiand N TN S c;.m,muj

1. Technical Review

< Cambodia ~ Viet Nam Connecting Line
* Route 3: Cambodia Khsem Khsan ~ Kampong Cham ~ Snoul ~ Viet Nam Loc Ninh ~
Min Hung ~ Ho Chi Minh (L=395.8km)

Length | 256.7km |139.1km)

Cambodia)

Earth 7
work | 253:9km |136.0km T
s
pridge | 28km | 3:1km
(6EA) | (35EA)
Tunnel = -

Station | 20EA | 9EA

KHM : Cambodia, UNM : Viet Nam

1. Technical Review

<+ Lao PDR ~ Viet Nam Connecting Line

= Route 4 : Lao PDR Vientiane ~ Pakxan ~ Thakhek ~ Mu Gia ~ Viet Nam Tan Ap
(L=494.4km)

Length | 448.0km | 46.4km - Ty
Earth 3 ¥ L=
426.0km | 40.8km ~ ¥
work VZ
srigge | 7Ok | 17km B ey
(926A) | (16EA)
Tunnel | S0km | 38km g
(aER) | (7EA) .
R 0ER SEA N B i
LAO: Lao PDR, VNM : Viet Nam 5 = —

]
2. Cost Estimate

++ Basic Premise of Cost Estimate

= Construction cost has been calculated based on the collected data

from the site il igation in each itries and the
cost of completion.
= If materials can be produced and supplied at local area, the price
Basic investigated in the local area has been determined.
LIEIECIN = Railway electric facilities have been assumed to be provided 1{,(
of from Korea. <
Cost = The labor cost of roadbed and track construction has been y %
[P0 applied for the price in each countries. L ¥ ‘JI
* If equipment, material, facilities, etc. are used only for {h’é‘ et
project, no tax will is assumed. \J — 'f
= Price has not been addit applied and B

1USD = 1,071 Korean won exchange rate has by appl& s

o

-
2. Cost Estimate

<+ Result of Project Cost Estimate

unit:

Route 1 Route 2 Route 3

Santfaton Thatland & Viet Nam
A. Construction Cost 15248 3177 2,957 1,9407
A-1. Roadbed 11153 272 1577.9 864.4
A-2. Station 863 199 [ 1404 568
A-3. Track 604 131 88.4 1165
A-4. Buildings(Station) 284 66 262 1006
|A-5. Electric Facility 2343 508 3428 8023
B. Incidental Cost 1133 225 1625 1435
B-1. Design 608 132 867 764
B-2. Supervision 374 82 538 a15
B-3. Survey 152 32 2.0 194
C. Contingency Cost 163.8 342 2358 208.4 I

1,801.8 3764

2,594.0 2,2925 I

e
3. Priority Assessment

«¢ Selection of Assessment Indicators

= Selection of i by AHP(Analytic Hi y Process)
= To classify indicators into higher class with 3 categories, lower class with 6
categories and third class with 6 categories

First Class Second Class Contents

Demand creation Railway diversion demand

and increase (2020 year) b iy
Economic F
Least cost Total project cost (million USD) | High Mediu Low
Promotion effort | Absolute evaluation on promotion
and request level effort by relevant countries Lout % M“"‘"‘ High
Correspond with relevant | Correspond with upper plan of v g
poliey | T b 4 Low Mediurn High

Construction avalabillty | [(Bridges Tunnel)length/ total | Less | 5-10. | 1020 | 2030 | aver
and period length)] X100 % [ % | % | % |30%

Reduction in Green gas reduction by diversion | Very
carbon emission road traffic volume (t CO,) Little

Litte Much | pery,

7
3. Priority Assessment

<+ Results of Priority Route

= Method of priority selecting by Multi-Criteria Analysis
= As a result of analysis, Route 3 (Cambodia ~ Viet Nam) is the highest priority with
total weighting score of 3.35.

Economic Analysis
(0.427)

Traffic demand

(Transfer volume]

Policy Analysis
(0315)

Ttem
(Weight)

Minimum
project cost
(0:338)

Promotion will | Plan conformity
(0.105)

Workability
(0.265)

Classification | Score | Weight | Score | weight | Score |weight| score |weight

Myanmar| P
Route1| = | 20 |0.27 | 20 | 029 | 3.0 [ 010 | 40 | 019 | 20 | 017 |- 1.0 | 036 (1.37|
Thailand e B P
Eals 40 o054 | 50 |om2 | 30 |00 | so | 023 |l2=R0 oD Ze
cambodia O v
Route3| ~ | 50 |0.68 | 20 | 029 [ 3.0 (010 | 55 | 026 | 3.0 | 025 | 50

Viet Nam,

Viet Nam)

Lao POR 3 g
Routea| - = | 4.0 | 054 | 3.0 | 043 | 30 | 010 45 (021 | 15 | 013 | 20 | 071 z.u&
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Conclusion

= 1. Conclusion

u 2. Further Pl
W

- ~
M

% Results of Project

= To increase the possibility of SKRL Network by the optimal ASEAN railway route
passes through CLMVT countries

= Total cost for SKRL 4 missing link construction (L=1,208km) : 7,065 million USD
(Based on meter gauge and procured expandability for standard gauge)
- Myanmar ~ Thailand : L= 261km, 17 stations, 1,802 million USD :
- Thailand ~ Cambodia : L= 57km, 4 stations, 376 million USD
- Cambodia ~ Viet Nam : L= 396km, 29 stations, 2,594 million USD
- Lao PDR ~ Viet Nam : L= 494km, 42 stations, 2,293 million USD

* In the result of study, Cambodia ~ Viet Nam route is the
demand increase, construction cost minimization, green|
construction ability.

= To secure CLMVT countries’ accessibility and to fulfill the techr
Mekong river countries

* To achieve the g growth by

¢ Sustainable study for Further Plan

= To reflect railway government opinion on Cambodia, Lao PDR, Myanmar, Viet Nam,
Thailand

= To secure technical compatibility of SKRL missing links between new and existit
railway lines
- To apply the same design standards and increase in operation efficiency
- To seek for speed improvement method of existing SKRL links

= To induce a promotion of the SKRL links project
- Realize financial support for ASEAN railway construction p
- the sector’s

= To seek for railway
regional countries.
& of Han- for
Comprehensive Partnership'

T — e
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