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PREFACE

In response to the request of the Government of the Kingdom of
Thalland, the Japanese Government has declded to conduct a feasibility study
on the Railway Yards Improvemenﬁ Project and entrusted the study to the
Japan International Cooperatidn Agency.

The J.I.C.A. sent to Thailand a study team headed by Mr, Sadaaki
KURODA, executive vice-presldent, Japan Railway Technilcal Service (JARTS),
several times in the périod from December_1985 to.SePtember 1986.

The team had discussions on the project with the officials concerned of
the Govefnment of the Kingdom of Thailand and conducted a field.survey in
the country. After.thé team returned to Japan, further studies were made
and the present repbrt has been prepaved.

I hope that this report will serve for the development of the Project
and contribute to the promoﬁion of friendly relations between our two
countries,

I wish to express my deep'appreciation to the officials concerned of
the Government of the Kingdom of Thailand for their close cooperation

extended to the team,

June 1987

Sk At

Kedisuke Arita
President '

Japan International Cooperation Agency






JAPAN RAILWAY TECHNICAL SERVICE
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FACSIMILE ' TELEGRAMS
CTOKYO (31213-2330 61 OTEMACHI 1-CHOME, CHIYODA-KU, TOKYO 100 JAPAN RAILWAYTECHS TOKYO

June 1987

Mr. Keisuke Arita
President
- Japan International Cooperation Agency

Tokyo, Japan

Pear Sir,

LETTER OF TRANSHITTAL

We have the pleasure of submitiing herewith the final report for the
Feasibility Study on the Railway Yards Improvement in the Kingdomw of
Thailand, which was conducted from December 1985 to June 1987. During
this period, two field surveys were carried out, from December 1985 fo
February 1986 and again from july to September 1986.

Based on this, a master plan for the improvement of ten major yards
was prepared, and a feasibility study to improve the four mosi important
vards carried out. We hope that this study will serve to implement this
project and contribute to the improvement of railway management. We
would like to express our sincere gratitude to the concerned officials
of your Agency, the Advisory Commitlee, the Embassy of Japan in Thailand,
as well as to those concerred in the Government of the Kingdom of
Thailand, for the kind guidance and cooperation they extended to the
Study Team.

Very truly yours,

»7(:(1 h}( . ' i it
g WLy

Ta tsuya“J Ishihara
President
Japan Railway Technical Service
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EXECUTIVE SUMMARY

Chapter | Introduction

-1

Objectives of the Study

As one of the measures to strengthen the efficlency and role of railway

transportation in Thailand, improvement of yards that now hinder smooth

.fransportation is essential. In this regard; a master plan targeted

for the year 2006 fof'tén major yards located throughout the country

ﬁaS'prepared; with the vyards requiring the most urgent attention among

these ten selected for a feasibility study targeted for the year 1996,

An evaluation was also done on the socio-economic contribution which
the impfovement of these yards would make to Thalland and the State
Railway of Thailand (SRT)..

Outline of the Study

The ten yards selected for the study are: Bangkok, Mae Nam, Bang Sue

- (three yards in the metropolitan area); and Ban Phachi, Phitsanulok,

" Nakhon Ratchasima, Chumphon, Sarat Thani, Thung Song and Hat Yai,

After site surveys were carried out at these yards, a review was done
on transportation, operation and function assigoment plans in the

nationwide transportation network in accordance with the  demand

forecast of passenger and freight transportation in the year 2006.

Further, a vard plan was also prépared with due consideration for

improvement of work within each yard,

Out of these ten yards, four yards requiring urgent attention were
selected: -Bangkok, Mae Nam, Bang Sue, and Hat Yai. The selection was
based on a comprehensive evaluation, and a secondary survey on selected

vards was conducted as well.

In accordance with the demand forecast'targeted for the year 1996, a

- more detailed economic and finauncial feasibility study was conducted.



Chapter 2 Socto-economic Conditions in Thailand

While the rate of population growth in Thailand appears to be on the de-
cline, it is estimated that total population will be 56.35 million in 1990,
and 64,39 million in 2000. - On the other hanﬂ, the Thal economy has SﬂtiS*
factorily developed since implementation of the FirStnFive Year Plan in 1961
through promotion of diversification, industrialisation and high add--
ed-valued processing of agricultﬁ:e. ‘For example, in the Sixth Five Year
Plan (1987-1991), the economic growth fate is expected to veach about five
percent through promeotion of the EasternLSeaboard.Development Program and
industrialisation using domestic resources and labour-intensive export-

oriented light industries, which Thailand is relatively good-at.

As regards the transportation sector in Thailand, the Thai government has
been implementing improvements, primarily development of a.highﬁay'network.
However, it has recently started to review this policy of puttihg emphasis
on the highway sector, and has sharpened its awaveness of establishing a
harmonicus transportation system. SRT is now studying a plan to further
strengthen existing railway transportation through investment in the npext

five years {(1987-1991).

- 11 -



Chapter 3 Demand Forecast

3-1 Basic Concept

Demaﬁd forecasts were conducted for the Master Plan Study and ensuing
Feasibility Study. These surveys were in principle based upon the
review of ﬁhe SRT Improvement Plan already done by the Thai government
and- SRT. Then, by judging as accurately as possible the current
situation and future prospécts of social and economlc data and
information on passenger and freight transportation of other modes, a
demand forecast for railway transportation wusing a four~stage

estimate mathod was done,

For the demand forecast, the following two cases weére assumed for
passenger and freight transportation respectively, taking into
consideration trends in transportation of SRT and competition from

other nodes, in addition to the foregoing view,

Passenger Case I: There 1is no particular improvement in the
rallways concerning traffic congestion in the

Bangkok Metropolitan Area.

Case II: Railways carry out positive demand stimulation
measures in the traffic congested Bangkok

Metropolitan Area,

Freight Case 1: 'Railways promote modernization and rationaliza-
tion of freight transportation facilities,
services and rolling stock,

Accordingly, the competitiveness of railways and
the rallway traffic share do not decrease

further than what they are at present,

Case I1: Envisaging the recent severe competitive condi-

tions for vailways continuing (due to such

- II1 -



3-2

factors as the priority put on. investments for
roads and progress of motorization thereby), the
competitiveness of road transportation is

assumed to be stronger than that of Case I,

A demand forecast f@r railwéy transﬁortatiOn was done for eaéh-of-thg
above cases, then upon study and examination of the results of these
forecasts, a more detalled survey was conducted . on passengey 'aﬁd'
freight transportation in Case II, In this study, demand forecast in
Case 11 was adopted taking into consideration the traffic situation ip
Thatland. Demand for railway transportation with improvement of all
the yards, and for improvement of the four selected :yards, was

implemented in both the Master Plan Study and in the Feasibility Study.
Socio~economic Frame

In this survey, the total population was assumed to gfow as shown in
Table 1 at the annual rates of 1,5 and 1.2 percent during the periods
1984-1996 and 1996-2006, while GDP was assumed to increase at the

annual rates of 5.1 percent and 4,5 percent respectively.

Takle 1 Actual Value and Forecasting of the Population

Unit: Thousand persons

Past Future

1976 1980 1984 1996 2006

Population 43,213.7 | 46,961.3 | 50,583,1 | 60,478.1 | 68,140.2

{2.1%) {1.9%) (1.5%) (1.2%)

Table 2 Actual Value and Forecasting of the ehp

Unit: Mil, Bahts (1972 price)

Past ' - Future
1978 1980 1983 - 1996 2006
6P | 261,098.7 {292,853.3 |342,878.7 | 657,717.5 | 1,021,415.2
(5.9%)  (5.4%) (5.12)  (4.5%)

— I




3-3

Results of Forecast

The results of the demand forecasts for railway transportation are as
illustrated in Fig, 1 and Fig. 2. The traffic volume of railway

passengers was fbrecasted to increase from the current 81,498,000 to

112,058,000 1in 2006 for Case I and to 122,644,000 for Case II. The

traffic volume of railway freight was forecasted to increase from the
current 5,506,000 tons te 11,052,000 tons 4n 2006 for Case I and to
18,140,000 tons for Case 17. Such an increasé in the traffic volume of
railway freight is mainly due to new demand arising from implementation
of the Eastern Seaboard Development Program. Thus, it was forecasted
that demand for passenger and freight transportation in Case 1I would

be 120,509,000 passengers and 8,003,000 tons respectively.

Unit: Thousand persons per year

/CASE I1 with tetal improvement

of H/F yards
/CASE i1 with retal improvement
120,000 _._‘_._,.-f—-""" of 4 yards ,
st CASE 1 with total improvement
110,600 [T of M/P yerds
' .. TCASE 1 with total improvement
N ——— \of & yards
100,000 B R - _ 1 cASE II without project
b SCASE I without 3
v0,000,  F ] e wi preject
80,000 777" INTERZONE
70,000 CASE [} with INFRA
[NTERZONE INTERZONE | . s = 0 7 CASE Il withowut INTRA
. e T "
60,000 ) s CASE T with INTRA
__________________________________ CASE 1 without INTRA
50,000 [~7 """ '
40,000
ENTRAZONE INTRAZONE NTRAZONE
30,000 ’ : ‘ TNTRAZONE
20,000
10,000
1984 1991 1996 2006

Fig. 1 Estimate of Passenger Traffic Volume
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Unit: Thousand tons per yearx

13,000
9,000 . _
: /CASE 1L with total improvement
5,000 of M/P yards
,/,/ﬁIMA\CASE 11 with total improvement
7,000 -/-—/" of 4 yards
:M i awmmmem=e =1 CASE 1T without prajm;t

6,000 e

e e i T T T OTHERS B
5,000 o L

OTRERS [T e J—

4,000 7 ' PETROLEUM
3,000 L U I e
RO A —— | S
2,000 CENENT

CEMENT
1,000 S — Lo e T T

C T TATRER TAGRC DI OTUER_AGR,
RICE RICE —
1984 1996

Fig.

2 Estimate of Freight Traffic Volume
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Chapter & Rallway Transportation and Train Operation Plan

41

Passenger Transportation

~

_ The future'transpbrtation should be oriented as follows:

(D

(2)

Because of strong competition from airways and bus services over
longﬁand'medium—disténces, shortening travelling time and providing

lmproved sleeping car.service with express and rapid trains should be

‘Implemented to promoté railway utilisation,

Because of strong competition from buses and passenger cars over

short distances, frequeﬁt service with diesel railcars should be

increased. Particularly, because of growing urbanisation din the
metropolitan area, efforts should be made to attract passengers,

especially commuters, mainly in the Bangkok area to the railway.

4~2 Freight Transportation

(

(2)

(3)

(4)

The future freight transportation should be oriented as follows:

Increased operation of unit commodity trains for chief items of

railway freight, such as oil and cement.

Concerning rice and maize, major products of agriculture (basis of
Thai eqonomy), warehouses and handling facilities should be suitably
provided at their major collection and distribution bases to make

their transportation move efficilent.
Introduction of container service for general commodities for quick
service with definite delivery times to aggressively attract goods to

utilise the railway freight service.

Maximum rationalization in other aspects of transpertation,

- VII -



(5)

4-3

(1

(2)

(3)

Ag regards_ freight statibns, integration "of stations with small
traffic handled, and modernisation of freight handling equipments and
handling operations of major statlons which are located in a

strategic position regarding flow of goods,

Throﬁgh promotion of  the ‘above, it 1s rvecoimended that tréffic be
programmed into such a traffic system so that the rallway can easily
display 1its characteristics mot only in existing bulk cargo, but also

in other goods as agricultural products and general commodities.
Operation Plan

Regarding operation of express, rapid and local trains for passenger
transportation particularly, for short- and medium-distance service,
diesel railcars are recommended from the viewpoint of speed, comfort

and flexibility of car operation.

For freight transportation, it 1s recommended to prdmote rapid
freight trains for general commodities and containers with definite
delivery times in addition to existing direct and general freight

trains.

Operation management requires improvement as train delay behind
schedule is very common., Promotion of various measures to keep

punctuality is necessary,

Table 1 No. of Trains

(No. of trains/daily Up and Down)

1985 1996 2006
Passenger 198 304 350
Freight 112 112 130
Mixed 26 - -
Total 336 416 480

~ VITI -



(4)

" The number of rolling stock was obtained by dividing total car

kilometers by kilometers per car in service per day for diesel
locomotives, diesel railcars and passenger cars. FYor frelght cars,
this number wag calculated by dividing the number of cars in service

by_Operating efficiency, For car kilometers in service per day,

_actual figures for SRT for 1985 were used, while for operating

efficiency, the value for 1980, the highest in the past was used.

Table 2 No. of Rolling Stock

1985 1996 2006
DL 194 183 216
DRC 190 781 908
PC 822 686 870
FC 7,915 8,396 9,756

For 1985, figures indicate those in service.

- I¥% -



Chapter 5 Yard Function Assignment

5-2

Concept of Yard Function Assignment

Maximum operation of freigﬁt'trains that pass by yards, should be aimed
at. The. purpose of the study is optimiée a collective transportation
other = than direct . freight tréins or containers, taking dnto
consideration the capacities of each yard and the total network, Yor
this purpose, optimisation of empty car operation at 25 yard blocks
{(minimisation of car kilometers), and iinear programming calculation
for minimisation of total car reltay item with loaded cars were

conducted.

Calculation Results

(1) Yard Sharing Rate

Yard Load
Raeie
0.3 4
0.2 4
0.1+
L
ta d Q r -
e . e [gnd . q ye
o G b ¥ed o) e o
3 E ~d 3 1e “ . © o ﬁ ]
L] E] ) 2 [ ] £e !E.
= > 0 Fm o . [ [+ u
) [~ o g I g o .
g 1 u 2 z ey v o b o
o= x = é = 20 £ 8§ a )
Fig. 1 Yard Load Ratio



N

; (2) Improvement of Yafd Relay Indices

Tablé 1 Yard Relay Indices of Total Freight Transportation System
— _
~—ee_ Fiscal Year 1984 | 1996 | 2006
Ttem B
: "Direct 537 686 787
Number of .
1 | cars Cars requiring | (Loaded) 477 661 739
generated coupling/
uncoupling (Empty) 185 234 257
WITHOUT 13,574 117,103 § 21,175
g | Total relay| o . 13,574 | 15,240 | 14,350
car time '
(hours) DIFFERENTTAL ol 1,863 6,825
3 Total number of cars ielayed 1,100 1,270 1,400
4 | Average relay time (hours) 12,34 ) 12,00 10.25
5 | Average frequency of relays per car 1.66 1.42 1.41

_XI_




Chapter 6 Yard Work Plan |

Punction of major Facilities in each yard are not adequate for.the'existing
transportation system.  While the work system is operated by experilenced -
experts thoroughly familiar with site conditions, it seemed that there was

the capability to do more work.

Both the number of trains and freight cars to be handled at each yard are
expected to increase. For this reéson, construction of réquired facilities
and repalr of deteriorated and obsolete low efficiency facilities are
required to cope with the increasing volume. For yard work, application of
a "yard work diagram" is fequired to introduce a more planned and efficient
work system to veduce transportation costs while coping with expanding

traffiec volume,

~ XI1 -



Tabla 1-

Iimprovement of

Work in Each Yard

Name of Yard

Outline of Handling

Items for Tmprovement

Remarks

'Bangkokf

@ Graat increase in the
number of departing and
- arriving trains
Present > 1996 + 2006
118 156 176
o Shunting partys 3

Inerease in the capacity

of arrival/departure
tracks

Promotion of diesel rail=~
car operation

Increased traffic

Mae Nam

o Annual freight handling
of 3,030,000 tons,
resulting in yard work
operatlion at maximum
capacity

o Shunting party: 3

Review of train scheduling
during competing hours for
departure and arrival work
Study of relaxation of
yard work in relation to
Bang Suec

Relaxation of work due to
layout modification

Maintenance of
traffic volume
Reduction of
shunting work party

Bang Sue

o Compared to actual
nandling capacity
{2,500 carsg, present
handiing is less .
Prasent > 1996 -+ 2006

Q00 1150 1300
Of the above, yard work
accounts for;

(580) (730)  (810)

o Shunting party: &

Review of scale and func-
tion corresponding to

' handiing

{Tentative)

Construction of direct
access line for departure
and arrival for cement
trains

Reduce work system by
concentrating uncoupling
and hump work

(Future

Modification Inte compact
layout suitable for future
transport system

Transfer to more
efficient work
system
Reduction of
shunting party

Ban Phachi

o Being a2 junction of the
Northern and North-
~eastern Lines, train
frequency is high.
Present + 1996 + 2006
126 168 1930

As for competition of out-
bound Northern and the
Northeastern Line, neces-
sary steps will be taken in
line with the future
development

Phitsanulok }o Being a central station Construction of passenger
in transport on the carriage storage track to
Northern Line, train meet increase in train
frequency 1s high, freguency
Present -+ 1996 + 2006
46 - 58 66
Nakhon - o Being a central station Construction of passenger
Ratchasima in transport on the tar storage track

Northeastern Line, train
frequency is high.
Present -+ 1596 -+ 2006

64 72 80

- XI1I -




Name of Yard

Outline of Hahdliﬁg

Ttems for Improvement

Remarks

Chumphon

.Train frequency

Present > 1996 -+ 2006 -
310 38 48

No problem -

Surat Thani

(]

Train frequency
Present + 1996 + 2006
32 318 44

No problem

Thung Seng

Being a central station
in transport on the

‘Southern Line, train

frequency is as follows:

Present » 1996 -+ 2006
34 L0 48

Shunting party: 2

o Reduced work system by
modification of low
efficiency layout

o Reduction of
shunting party

Hat Yai

Belng a central station
transport in southern
Thailand, train
frequency is high,
Present *+ 1995 + 2004

8- 40 43
Work complication due to
common use of the same
tracks for departure/
arrival track and for
sorting track

o Relaxation of work by
construction of sorting
track

o Maintenance of
traffic volume -

0. Shortening of relay

time and improved
car relay accuracy
by abolition of work:
complications

- XIV -~




Chapter 7_ Yard-Faci1ity Plan

Items for improvement of yard facllities are as followst

Reference Nos. in the layout sketch refer to items for improvement in the

Master Plaﬁ of Table 1 below:

Table 1 Items for Improvement

Ttem for Improve-

Statioﬁ Item for Improvement in Master Plan ment in Feasibility
' Study Plan
Bangkok 13-a Construction of two arrival tracks 1)~a Same as left
1)-b Conversion of track departure 1)~b Same as left

track 7 and 8 to departure/
arrival tracks

2)-a Construction of one departure 2)-~a Same as left
track
2)-b Direct connection of diesel rail— | 2)-b Same as left

car terminal with departure track

3)~a Extension of effective length of 3)-a Same as left
track of passenger car yard, and
increased storage capacity

3)-b Extension of effective length of 3)~b  Same as left
tract of diesel railcar terminal,
and increased storage capacity

4) Abolition of train competition
between the Eastern and Northern

I.ines
5) Abolition of compound route 5) Same as left
6) Improvement of interlocking 8) Same as left

devices, transfer of signals

Amount of
investment:
Amount of investment: 162 million bahts | 162 million bahts

- XY -



| Ttem for Improve-

Station Ttem for Improvement in Master Plan ment in Feasiblldity
' ' Study Plan
Mae Nam 1)-a Improvement'of sorting facilities [1)~a Same as left
' at Bangkok Port '
2)~a Construction of'shortcﬁt 2)«a Same_as left
3)~a Conversion of weighing track to 3)-a Same as left
departure/arrival tracks
(already completed)
4)~a Construction of empty car storage |4)-a Same as left
track
Amount of
_ investment: _
Amount of investment: 91.8 million bahts | 91,8 million bahts
Bang Sue 1)~a Construction of tws departure/ 1)~a Same as left
arrival tracks for the freight '
station
1)~b Conversion of six departure tracks
at freight vard to departure/
arrival tracks
2)-~a . Construction of signal stations
at the exit of Bang Sue statlon
on the Southern Line, and at the
crossing of the passenger and
freight tracks
2)~b Conversion of old diamond crossing

on the level crossing of the
freight track of the Southern and
Northern Lines to the new type one,

Amount of {investment:
130.0 million bahts

Amount of
investment:
51.3 million bahts

- XV1 -




Station

Item for Improvement in Master Plan

Ttem for Improve-

ment in Feasibility
Study Plan
Hat Yail 1) Modification of layout for aboli- | 1) Same as left
: tion of competition between
fredight trains on departure/
arrival tracks and shunting
2)~a Counstruction of additional sorting | 2)~a Same as left
track
2)-b Removal of loading track 2)~b  Same as left
2)-c  Transfer of refuelling facility 2)-¢ Same as left
3) Construction of additional 3) Same as left
pagsenger car storage track
Amount of
investment:
Amount of investment: 48.2 miliion bahts | 48.2 million bahts
Ban Phachi 1)~a Construction of additional sorting
track
2)-a Modification of layout for aboli-
tion of train competition
Amount of dnvestment: 54,5 million bahts
Phitaanulok | a) Construction of passenger
: car storage track
Amount of investment: 12.7 million bahts
Maklion a)  Construction of passenger
Ratchasima car storage track

Amount of investment: 4.8 million bahts

~ XVIT - -




Item'fbr.lmprovéw

Station Ttem for Improvement in Master Plan ment in Feasibility
' Study Plan
Chumphon None
Surat Thani | Nene

Thung Song

1)-a. Construction of loading track
L}~b Remoﬁal of loading facility
2)<a Construction of sorting track

2)-b Transfer of passenger car and
freight car storage tracks

2)-c Transfer of refuelling track and
refuelling facility

2)Y-d Removal turnﬁable

Amount of investment: 31.5 million bahts

~ XVIII -
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Cﬁaptcr 8 DYconomic and Financial Analyses

8-1-

84

Methodology of Economilc Analysisg

Economic analysis 1s conducted under the orthoedox principle of "with
and without the project'. Benefits of possible savings in both time
and cost to be generated by the project are analysed., Investment and
procurement costs to be analysed comprise railway facilities, rolling
stock, railway right-of-way, and road vehicles,

Alternatives and Construction Schedule

See Table 8.3.1, in page 307.

Finance Plan

It 1s assumed that project costs are financed from the following

sources:
SRT fund ......+.... Nelther principal repayment, nor interest payment

Long-term loans .... 13.0% interest rate p.a., ten-year maturity with

five-year grace period

In addition, short~term loans (13.0% interest rate p.a.) are financed

1f the available cash flow is deficient,

Results of Economic and TFinanclal Analyses

Results of economic and financial analyses are summarized as Table 1.
A sensitivity analysis is also conducted for deviations from the basic

assumptions such as cost overrun, construction delay, demand forecast

decrease, fare and tariff increase, etc.
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8~5 Concluding Remarks

(1)

(2)

(3)

(4)

This -yard improvement project 1is economically feasible since every

figure of the economic internal rate of return exceeds the average

~discount rate (8.0% to 12.0%) of typical international ald and

lending {institutions such as USAID, ODM, IBRD, ADB, etc.

Furthermore, this project retains its robustness despite deviations
from the basic assumptions (e.g. cost overrun, construction delay,

and demand forecast decrease).

On the other hand, this project is fipancially viable 1f SRT's
existing rolling stock 1s efficiently used and saved on new

procurements money by increasing load factors, operation

-éfficiencies, car-kms, ete.

For further assurance of financial viability, project cost should be
reduced as much as possible by effective utilization of present track
materials (rail, sleeper, ballast, turnout, etc,); financial sources

with better terms and conditions should be also sought,
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Chapter 9 Conclusion

9--1

Improvement of the Passenger and Freight-Services in Future

The plan proposed here for improvement of the_yafds at the Bangkok-and

other stations has been worked out in consideration of the "increase in

income and reduction in expense" which are problems of prime importance

requiring urgent rescolution for SRT.  But, these objectives' are

attainable only with promotion of the following improvement'plans'over

the whole transportation services.

1

2)

4)

5)

It is necessary to expand the traffic volume through installation of
new stations and frequent services by_DRC for improvement of the

commuter transportation in the Bangkok Metropolitan area.

Being under strict competition with buses and airplanes, 1t is alse
necessary to improve the level of services including speed-up, more

frequency and comforfability.

Statious handling a relatively small amount of cargég are likely to
present a wminus effect in the whole transportation, and such a
freight handling work should be absorbed into that of large sations
as far as practicable, while the central stations of _regioﬁal
distribution should have the necessary functions provided further

for better services.

It 1s dimportant to promote the 'transpoftation system which 1s
capable of complying with the consignors' needs with quick delivery

and definite time of arrival,

For securing the punctual train operation, freight handling stations
should have an adequate time provided for the shunting work. The
measure mentioned in 3) above 1s also effective in securing the

punctual traln operation.

- XXY —~



6}

Higher efficiency'as well as ﬁroductivity of the working system is
required for improvement of the balance In management, Here,

_applicaﬁion'nf a "yard work diagram' is considered to be effective,

For ‘higher efficiency of the operation of locomotives and cars, it
is desired to strengthen the inspection and repair of troubled cars

and to optimize the control of Ffreight cars.

9-.2 Recommendation

The project is feasible for the Thai economy, and if the following are

carefully taken into consideration in implementing the project, it will

contribute to the improvement of SRT's financial condition as well.

(1)

(2)

(3)

(4)

In order to handle the increasing railway traffic demand that the

project produces, SRT's existing rolling stocks should be utilized to

‘a maximum extent and money for new procurements be economized as much

as possible by raising load factors, operation efficiencies, car~kms,

and being thorough in inspections and repairs.

In executing the improvement work, SRT's used materials should be
utilized as much as practicable, and for the required manpower,
allocation of the current SRT personnel should be examined, so that

the construction cost could be reduced.

If the fund for the improvement is sought from any other sources than
SRT itself, it should be secured under the advantageous conditions of

the government subsidy, soft lean, etc.

As the major purpose of the project is to improve yard operations and
thus 1increase dIncome and reduce expenses, SRT's management and
financial conditionr are élosely related with this projecr. So
improvement in efficiency of the SRT management should be promoted

simultaneously,

- XXXT -
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CHAPTER 1 Introduction
1-1 Backgroundgof thé-Stqdy: 

Ny The"éconnmy of . fhe Kingdnm-of'Thailand maintained a yearly growth of about
7% in the 20 years. from the start of the First National Economic and Social
Development - Plan (First Five~¥ear Plan) in 1961 to the end of the Fourth

Five-Year Plan.

Howevel,_the sluggiah growth of the world economy, triggered by the oil
crisis, has had serious effects on the economy. Under these circumstances,
Thailand has been Larrying out. its Fifth Five-Year Plan since 1981, which is
';dlrected.toward further improvements in economic efficiency. With respect

to transportation, this includes development of methods to save energy.

. In 1ine with national policy, the State Railway of Thailand (SRT) decided to
expand the role of _ra;lway transportation, and prepared its Improvement
_Program 'fbr.flgéZf - 1986 ' to increase transportation demand. Under the
program, transportation capacity improvenent and system modernization are
‘under nay Improvament of railnay'yafda is also specified as an iwmportant
task in this program, along with - the improvement of tracks, rolling stock,
and . signalling and telecommunication systems. . However, the railway vyards
that play the most important role in transportation have not yet received
major improvaments, and_r the result is that these yards have become

'bottlenecks, 1imiting transportation efficieney.

To eliminate such bottlenecks, SRT considered it necesaary to make effective
improvementa "in__the ten princ1pa1 'yards, and requested the Japan
International Cooperation Agency (JICA) to draw up a master plan and conduct
a feasibility stndy on several of the ten principal yards in need of urgent
improvement. . Based 6nfthis requeat, a Scope of Work was concluded on August
29,_ 1985 _Between' SRT and the JICA Pfeliminary Study Team headed by Dr.
'Tadatoshi Inph.This atudy haa*been carried out on the basis of this Scope of
Work. ' )



1-2 Objectives of the Study

In. order to increase raillway transﬁbrtation capaéityg the;-study -aims at
_formulating'é.master_plan'for the:ten.prineipal yards; with the tafgetfyeat
set at 2006, and selecting from these . yards which most .'_n_eed' urgent
improvement. Feasibility studies wili:theﬁ be,conduéte&_fbr thé:seiected

yards, with a target year of 1996,
The ten yards covered by the study are as foildﬁs:

Mae Nam, Bang Sue, Ban Phéchi,'Thung Song,'Hét'¥ai,’Bangkok,_Phitsanq1ok,
Chumphon, Surat Thaﬁi, and Nakhon Ratchasima (see Fig 1.2.1). .

- 2=



(W) Ghiang Scan Luani
s
“Ghiang Aal o

cniw Mal
(3
) Q Dan Chal Sy
. . ) L0 Nong Khat
. y _ .
gy Loal
Swankhatok L gan pase o= & © Nakhon Fanar
Tak O . o : & [+
[s] . ) : Kum Phawepl Sakon Nakhon
a IPhlmnulok t
Mukdaha
Maa Sod . QR dehen
w
Nakhon Sawan s
& ’ Hya Yai
& T Srizaket
. \,n"‘ M . 5 0
iicfmeis o’ Ubon Ratchathani
Lepburl & " N:khon
C of Kaeng Khoi [Rarchasima
Nam Tok & Hepg Gua
() Sughan
' Bur fim
ako Y\‘J!haku Aranyagpy alhat
o AR

21 1o Hi SHlahiL
OFrad
() Sam flol Yod

) eriron)

fan Thung
Fho oo "1
)
Naxbon Srighamarat
. ' »
--. S Bon =S
Phuket T BURANA
i A
Kan Tang BANG KHUR I}AH

»
Sungai Kolok

Fig. 1.2.1 Locations of the Ten Yards




1-3 Outline of: the Study
The study was designed to formulate a3mésfét pién-for.the_ten yards, with a
demand forecast. for the year 2006 taken as its basis, TYour yards were then
chosen from these ten yards 'and ‘a feasibility study carried out with a
target year of 1996. '

The main work items in the respebtive'stages are shown heiow.

(Master Plan)

Preparatory Work in Japan
‘Work in Thailand (I)
Work in Japan (I)

Submission of Interim Report (I)

(Feasibility Study)

) Y
Work in Thailand (11)
Work in Japan (II)

v

SubﬁisSion of Interim Report (II)

Work in Japan (III)
Sﬁbmission of Draft Fiﬁal Report

Submission of Final Report

Fig., 1.3.1 Rbugh Flow'of'the'Study



Master Plan

Flrst stage:'?reparatory,work'iﬁ Japan

(1)

@
_(3) 

Examination

Examination

Preparation

of collected data,

of study:poliéy,

of_Incepﬁion_Report;

Second stage Work in Thailand (1)

”work in Thailand (I) was carried out for 72 days from December 19

February 28 1986,

(1)
(2)
(3)
(4)

(s)

‘Explanation

The. work was: comprised mainly of the following.

and discussion of Inception Report

Data collection

Fleld reconnaissance

1985 to

Clarification of the problemé with the present state of railway

traffic and

a brief examination of basic policy.

Preparation, explanation, and discussion of Progress Report

Third étagé' Work in Japén (1 -

In order Lo prepare Interim Report (I) to formulate the Master Plan, the

following work was carried out,

(1)

(2

(3)

(4)

(5)
(6)

Analysis and_examination of field survey results

Examinétion

Exanination

Examination

'Preparation
Selecting vards to be taken up in the Feasibility Study (¥/S)

Feasibiiity Study

of modernization for transportation
of basic policy for improvement plan
of the respective fields of -speciality

of basic plan for improvement

Fourth stage: Work in Thailand (IX)

Work in'Thailand {11) was conducted for 45 days from July 29 to September

(O}

(2)
(3)

Submission-and explanation of Interim Report (1)

Approval was obtained at the steering committee on the four yards

selected.for the F/S (Bangkok, Mae Nam, Bang Sue, Hat Yai).

Collection of data for the F/S

Supplementéry field survey on the four yardé



Fifth stage: Work in Japan (II)

For the four yards to be taken up in the F/S:
(1) Preparation of a draft_impfovement ﬁlan
.(2) Pfepa:ation of Interim Reporf_(Ii)

Sixth étage: Work in Thailénd (111) _

Submission and explanation of Inte1im Report QI1) _
- At the Submisslon of Intelim Report {1I), it was explalned to the steering
committee, Begatding-the four vards, the policy. for preparation of the

Draft'Final Report was discussed,

Seventh stage! Work in Japan (ITI}

For the four yards to be'taken u? iﬁ the F/S:
(1) Preparation of improvement plan
(2) Evaluation of improvemént plaﬁ '

(3} Preparation of Draft-Fihal Réport'

Eighth stage: Work in Thailand (IV)

(1) Submission and explanatiéﬁ of Draft Final Report

Ninth stage: Work in Japan (IV)
(1 Preparatlon of Final Report in ‘accordance with SRT's comments

(2) Submission of Final Report
1-4 Basic Policy of the Study

The transportation share of SRT is greatly décfeaqiﬂg in bbth passengers and
freight because of the development of the road network. Hanagemént probléms
have also continued to be an aggravation for the last several years., In
order to get through ‘suck a situation and have the appropriate functions of
a railway in Thailand exhibit themselves fuliy, it is nécéssary to secure
reliability through yeductions iﬁ the cost of-franSPQrtation, and .improve
arrival time.and regularity, thus increaéihé the sharé‘ Furthermore, it 1sg

‘necessary to offer services to comply with customer needs. .

In the study, these points are taken into conqjderation, and a result aimed
“at in which ‘existing facilitfes are fully utilized so as to reduce

investment as much as practicable.



b1 Method-of'Carpying out the Study.

(1)

Méster'Plan and F/S yard'selection‘
The work flow is as shown in Fig. l.4.1., The Master-Plan's target
year 1s 2006, with the demand forecast made for Case I and Case 11

for passengers and freight respectively.

For passéngefs, Case T is not'adaptéd to positive traffic service,
while-Cése_II is designed for positive traffic inducement in a

metropolitan area. In this study,'Case IT was employed.,

Fpri'freigﬁt, Case I keeps railway competitliveness in i1ts present

condition, while Case 1II considers rhe more severe environmental

conditions of SRT. In this study, Case II for freight was also

. employed.

Based on the demand forecast, the hasic policy for yard improvement
is examined ‘in order to formulate a master plan for each specialty.
Then, through evaluation, the yards to be taken up in the F/S are

selected,

Although the evaluation is described in detail in Chapter 8, the four

yards that were comsequently selected are Bangkok, Mae Nam, Bang Sue

and Hat Yai,



‘Field Suvrvey

{

Ten Yards taken up by the study -

[P .

Demand Forecast

Data Collection

Passengers

béf Freight’

v

Target Year

2006

Examination of Basic Policy

of Yard Improvement

Transport Plan j—

Operétion Plan

Yard Funciion
Assignment Plan

i

~~Flow by Zone K
*-1~“___ o . rCasel
Flow in Métropolitanm[: S
Area Case 11

' _ ' _ Case' T
Flow by Zone and COmmoditym[i~
: . ' Case 11

Passengers: Long and Medium
Distance, Commuter Traffic

Ffeight, Containers, Special
Cargo, General Cargo

Approximate Calculation of
Traing, Train Kilometerage

- Number of Cars and Caf
‘Kilometerage '

Optimal Freight'Car Assignment

Reduction of Relay Time

Yard Work Plani——— Direction of Yard Work

Preparationnof Draft for
Bagiec Plan for Improvement

Yard Facility

-

Y

Plan

Evaluation of

Improvement Draft

. Economical

k4

F/S Yard Selectidn

Fig.

Analysis

L.4.1

-8 -

Improvement

|-—-~-Yard Facility Improvement

Effects of Economy by
Improvement, Urgency

Procedure of the Master Plan



(2)

:F/S Procedure

The work flow is 'as shown in Figure 1.4.2 Regarding the yards
selected for fhe_ ¥/S, a supplementary field survey 1s done by

: reVieﬁiﬁg:the'fiﬁlds of speciality at F/S level for preparation of a

draft F/S improvemené plan with 1996 as the target year.

Then;_ éfter economic and financial evaluations, an optimum- draft

Ainvestment plan 1s prepared.



Field‘Survey_

four F/8 Yards

3

Supplemeﬁtary Data
Collection

Review of Demand
Forecast -

Passengers

- Freight

Estimates upon Improvémeﬁt
of Yards Taken up by F/S

Review of Basic
Yard Improvement
Plan .

Target Year

1996

| iTransport

Plan

' |

QOperation

Plan
|

Yard Function

Assignment
Plan

1

Yard Work

¥

Plan

Preparation of F/S
Yard lmprovement
Plan Draft

Yard Facility

¥

Plan

Evaluation of Draf
Tuprovement Plan

t

Review of Passenger and Freight Traffic

Plans based on Transport Demand in 1996

Number of Tréins, Traiﬁ'Kilometerage,

“Train Diagram, Number of Cars, Car

Kilometerage

Optimum Share of Freighé Cars by Yard,
Reduction of Relay Time

' Preparation of Yard Work Diagram,

Calculation of Yard Work Loads .
(Men, Locomative)

F/S Yard ¥acility Improvement

Fconomical

-

Financial Analysis

and

Preparation of
Optimum Investment
Plan

‘Fig. 1.4.2 Procedure of the F/S
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15 Survey Orgaﬁizatién =

The  personnel from Japan and

follows:
(1) Advisory Committee
Tadafdéﬁi Inoh
{Chaitrman)

7Shdﬁsuke33umidd
Shoichi Onaya

 Masayasu Kokubo

Thailand 1nvolved with the study are

Doctor of Engineering
Professor, Kanazawa Institute of
Technolegy

Déﬁﬁty Director, Safety Operation
Division . S :
Secretariat to the Minister,

. Minjstry of Transport

Chief of Civil Engineering Sectiom of
Facilities Division,

Secretariat to the Minister,

Ministry of Transport

Chief of Cooperation Section of
International Cooperation Division,
International Transport and- Tourism
Bureau, Ministry of Transport
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(2)

(3)

Study Team

Sadaaki Kuroda
Kunitaka Namikawa
Ryujirou Yamagishi
Etsurou Horie
Minoru Hafada.
Takashi'Jofaku
Yoshivuki Imai
Kiyoshi Kaneko

Toshiaki Yamakawa

Teruo Ootsuki

Susumu Niikura
Masaml Shigematsu

Yoshiaki Okada
JICA Staff

Atsushi Kawai

Work Assignment -
Team leader
Railway transpnrtation_plan

Transportation demand forecast

- Train operation plan

Yard funcfional assighment plén
Yard work plan o
Yard facility ﬁlan (paséeﬁger)
Yard facility plan (freight)

Design and cost estlimates of tracks
and structures

~ Construction plan

‘Design of signalling and telecommunication

facilities :

Economic and Financial analvsis
{(t111 Interim (I})}

Economic and financial analysis

First Development Survey Division of
Social Development Cooperation
Department, JICA
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(4)

(5)

SRT _Steérir’;g Committee _

Chdoméiﬁ Dabbhasuta
(Chalrman) _ B

_Vétahé.Supofhﬁaibul-'
: waﬁtaﬁa.Aéawakul
' Sbﬁmai.Tamthai s
-Ithipol_Sucéfomﬁ

Thasanai Chantarangkul

Thavorn Ratanavaraha

Sriyoudh Sirivedhin

Vanich Pansuwan

:SRT'Counterpart Personnel

Vanich Pansuwan

"(Chairman)

Somyot Rujimora

Wayupol Chaisiri

Maitree Afayangkoon

Nimitchai Snitbhan

Sin Buatongsri
Ukrit Sirisalee

Yiemchai Chatkeo

Manop Chareonsit
Naronk Pisitbannakorn

Jain Boonsue

Deputy General Manager

(Development and Planning)
Assistant General Manager 1
Chief Civil Engineer

Chief Mechanical Engineer

~ Traffic Manager

: Marketing Manager

Chief of Signalling & Telecommunication
Bureau :

Chief of Development Coordinating Bureau

Superintending Engineer,
Project and Planning Division

Superintending Engineer, Projects
and Planning Division

Chief, Transportation Division

Chief, Freight Marketing Division

Chief, Project Evaluation and
Coordination Division 1.

Civil Engineer, 1/C Planning Section

Civil Engineevr, 1/C Permanent Way
Section

Engineer, I/C Telecommunication
Section

District Engineer, Nakhonsawan District

Chief of Section Attached to
Marketing Department

Engineer, I/C Carrlage and Wagon
Technical Section

Asglstant Engineer
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(6)

Chatchai Koomsup

Prasert Attanandana

"~ Assistant Engineer

Assiétant'ﬁngineer

Overall concept of study organization

The overall ofganization-frame is shown below.

GOVERNMENT GOVERNMENT
OF oF
KINGDOM OF JAPAN
THAILAND
SRT JICA
STEERING ADVISORY
COMMITTEE COMMITTEE
Rt fu et
I' COUNTERPARTS STUDY TEAM |
L s e oy e R S 3
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"CHAPTER: 2  Sopc¢lo=Economic Conditions dn Thailand

'2-1" Socio-Economic Overview
2-1~1 Population Tendency

As shown in Table 2;1;1,'Thailand's population growth has been gradually
decréaéiﬁg in line with thé'effgc£s 6f the population coutrol policy of the
government, and showéd a growth rate of 31.0 per cent (average 2.74 per cent
per yéar)-dUring 1960 - l970'and.30.3 per cent (2.68 per cent per year)
during 1970 -~ 1980, |

Regionally, however, the'pbpulatibn concentration Into Bangkok Metropolis,
the center of economic activities in Thailand, has been highly progressing
in récent years. The population of major cities is shown in Table 2.1.2.
According to NESDB projécfions,'Thailand future poﬁulation is estimated to
bé 56,35 million in 1990, or in other words, to have a 20.6 per cent in-
crease ovér 1980 -~ 1990, and 64,39 mwillion in 2000, or a 14.3 per cent
increase over 1990 -~ 2000,

2-1-2  Ecounomy

.(1)'-Ovérview of éc0n0my_=
Thailand's economy has ‘achieved steady growth owing mainly to the
'progreés of diversification in agriculture. and industrialization
since the commencement of a series of Five-Year Plans in 1961,
During the:ZO yeafs-covefing the 1960s and 1970s the real economic
growth rate had .succeséfully reached as high as seven per cent
annualiy. The national income had grown 12 times over that period
and the per-capita national income (nominal) had increased to USS 700
in 1980 from US$ 97 i 1960, lifting Thailand into the group of

medium~-Iincome countries,

- 17 -



Table 2.1.1 Population by Region and Growth Rate

- (Million persons)

N R _ Deﬁéity"' | Fgfcéntiihdréasé
1960 1570 1980 per km? - ' - -
Region ' (persons) | 1960-1970 1970-1980
Whole Kingdom 26.26 | 34.40 | 44.82 87 31.0 $30.3
Central Region’ 8.27 | 10.61 | 14.42 139 | 28.3 | 35.9
(BKK Metropolis) (2.16) | (3.08) | (4.70)| (3,001) (44.0) (52.6)
Northeastern Reglon | 8.99 12,03 |15.70 | =~ 93 33.7 ] 305
Northern Region 5.92 | 7.49 | 9.07 S4 30.8 21.2
Southern Region 3,27 | 4.27 | 5.63 80 30.6 31,7

Source!

Table 2.1,2 Population of Major Cities

National Statistical Office

(As of the énd_ofrnecember 1982)

(Unit: 1,000 pérsons)

Name'of_City Population Name of City Populatidﬁ
1. ﬁetrop&litan Bangkok 5;&68 6..Nakhon'Sawan 93
2. Khon Kaen 103 7. Makhon Ratchasima 89.
3. Hat Yai 108 8. Nékhoh.Si Thammarat 89”
4.tChiang Mai 104 9. Song Khla L
5. Udon Thani 0 | 10. Phitsanulok 71

- 18 -



(2)

In recent years, however, the economic growth has been slowing down

due to the declining'growth of the export volume of cash crops as

.we]l as the depréssed primary commodity prices, and has been showing

an average: growth rate of 5.6 per cent per annum over 1979 - 1983,

Meanwhile,  structural problems such  as the expansion of fiscal

deficits, deterioration in the balance of payments, accumulation of

external debts and the income gap between regions as well as sectors

have been emerging, _
In the face of such problems, the Fifth Five-Year Plan started from

October 1981 and has stressed economic structural adjustment and an

increase in economic efficiency rather than economic growth, although

it has the long%term petspectiﬁe_that Thailand will grow into one of

the Newly Industrialized Countries (NICs) in 10 years through the

promotion of heavy industry.

Tendeﬁcy_of'economic growth (GDP)
The targets and results of the real GDP growth rate for each Five-

Year Plan ave shovm in Table 2.1.3. The result of economic growth

“during the Fifth Five-Year Plaﬁ_period is estimated to be 5.3 per

cent, being less than the target, due to a slump of the world
economy.

in“the Sixth Five-Year Plan (fiscal vear 1987 - 1991), the economic

" growth target has been set to an average of 5.! per cent per annum,

- 19 -



Table 2.2.4 shows the industrial origin of the GDP and the number of
employed persons by industry (sector). The'agticulfure sector has
gradually declined as ‘a proportion of the GDP, while the manufactur-

ing sector 'is increasing, This means the economic structure of

Table 2.1.3

Gbr Growth Rate

- Target ‘Result

The Fifét Pian' 5.5% -7.3%
(FY 1961 - 1966) S Lo
The.Second Plan’ 8.5% 7.2%
{FY 1967 - 1971)

The Third Plan 7,02 6.22%
(FY 1972 = 1976) :
The Fourth Plan 7.0% 7.3%
(FY 1977 - 1981)

The Fifth Plan 6.6 5.3%
{(FY 1982 - 1986) {Estimate)
The Sixth Plan 5.1% -
(FY 1987 - 1991)

Note: FY (Fiscal Year); October 1:§ September'BO
Spurce:  NESDB, "The Sixth Five-Year Plan"

Thailand 1is changing towards industrialization.

Table 2.1.4 TIndustrial Origin of GDP Employed Persons by Industry

(Per  cent)

Industrial Origin of GDP

Fmployed Persons by Industry

1960 1970 1980 1960 1970 1980
Agriculture 39.8 28.5 25.4 82.3 79.3 71.3
Manufacturing 12.5 15.9 19.7 3.6 4.1 7.4
Commerce 15,1 19.1 18.8 5.7 5.5 6.9
Others | 32.6 36.5 36.1 8.6 11.1 14,4
Source: Naticonal Statistical Office

- 20 -




The “gap botween the regions 1s chatacteristically observed in Table

S2.1.5, Although Bangkok Metropolls takes a large share (33%) of the

GhP and marks a considerable level of 3 times or 50,799 Baht as large

‘as the average GDP perwcapita for the whole of Thailand, each of the

others is far below Lhat lavel,

Table 2.1.5 CDP by Region (Nominal in 1982)

o _ GDP : . GDP Per-capita
Region | (Mi1lion Baht) (Baht) Comparison
Metropolitan Bangkok 281,317 50,799 160
East | 121,372 33,518 66
West - 84,391 25,847 51
Central 61,046 20,999 41
South 86,275 14,376 28
North = - 114,366 11,434 23
Northeast 109,603 6,390 | 13
Whole Kingdom 858,371 17,707 35

(3)

Source: NESDB "Gross Regional and Provincial Product 1982"

Agriculture

The Thailand agricultural sector dominated 22 pér cent of the GDP (in
'1983), 60 per cent of the total export value and 71 per cent of the
emplgyed.persons (in 1980) and is still defined as the key sector in

Thailand. Major agricultural products are rice, tapioca, maize,

‘sugar and rubber, and these 5 crops take 42 per cent of the nation's

total export by value.

Production and.export {(in million tons) of the major crops are as

follows:

(Rice)

1982 - 1983 1984 Average
Production 17.7 16.9 19.5 ' 18.0
Export 3.8 3.5 h.6 4.0
Source :. National Statistical Office

Main planting area: The Central Plain, Basins of Northern Thailand
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The 1ncrease in the yield per rail s row ‘an important problem in

conjunction with the recent difficulty_in finding.- arable land for

- expansion.
(Tagioca) _ SR S
1982 - 1983 1984 ~  Average
Production.(Cassava root) 17.8 19.0 20.0 _ 18.9
 Export o _ L 7.8 0 5.2 6.7 6.7

Main planting area: Northeastern région

(Maize) | | |

| 1982 1983 1984 Average
Production . 3.4. -3.0 ' - 3.6 3.3
Export _ 2.8 2.7 3.1 2.9

Main planting area: Northeastern and Northern regions:

(Sugar) o n
. . 1982 1983 1984 Average

Production (sugarcane) 30.2 _ 24 .4 . 23.9  26.7

Export | 2.2 1.5 1.2 1.6

Main planting area: Central region

(Rubber) | |
| 1982 1983 1984 Average
Production | 0.5 0.6 0.6 0.6
Export - 0.5 0.6 0.6 0.6

Main planting area: Southern regioen

(4) Mining and manufacturing

1)

'Hinlng

Thailand producas more than 30 kinds of mlnoralq such as mnatural
gas, crude oil, tin,. fluorlte, limestone and 11gnite.' Although the
mining sector’'s proportion-of GDP is still small (about 2 per cant),
more than 80 per cent of its productlon s exported making 4 - 5
per cent 0f_the_nat10n 8 total  exports Ly value. Moreover, the
minihg Sector_ has an important role in labor force absorption

‘amongst the nonagricultural sectors.-

- The major mineral production is shown in Table 2,1.6.
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Table 2.1.6- Major

Mineral Production

(Unit; Thousand tons)

_ 1582 1983 f' 1984 Major producing area

‘Metallie Minerals
: Tin'(meﬁal base) 36 27 41. | Phuket (S) _

Tungéten' 2 :1 1 Nakhon Si Thammarat (S}

' Lead 4h 50 49 | Kanchanavuri (C)
'Non;Metéliic Minerals

-Fiudfité | 283 261 217 Kanchanaburi, Lamphun (N}

Barife 331 | 187 175 | Chiang Mai (N)

Limeskone 6,371 8,936 n.a éaraburi (C), Makhon $i Thammarat
VVCypSum. 753 760 1,111 | Phichit (¥}, Surat Thani (5)
Energy Minerals

. Lignite 1,964 1,866 2,904 | Lampang (N}, Lamphun
Naturai Gas* . 47,142 | 57,020 | 85,505 | Off-shore in Gulf of Tﬁailand
Crude 011+ - f 2,218 | 5,100 | Kamphang Phet (N)

Source: .

Note:

* in million cubic feet

** in thousand barrels

Remarks:

2) Manufacfuring

Thailand's manufacturing'sector has expanded rapidly over the last

25 years and in recent years has been contributing just under 20 per

Dept. of Mineral Resources.

Sy Southern regioun, C} Central region, N; Northern region

cent of GDP (at current prices). This expansion has taken place

since 1960 in which what little industry existed consisted mainly of
rice mills and a few government owned agro-processing industries,
Industrial growth has been facilitated by major improvements in the

infrastructure and an investment incentive package for both domestic

and foreign enterprises,

The major industries are dominated by cement plants and oil refin-

eries with some steel and textile mills. All are located within 180

ks of the Bahgkok area.

The prodﬁction of selgcted.manufacturers is shown in Table 2.%.7.
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Taﬁle 2.1.7 .Pfoductibn of Selectéd'Manﬂfactures

Unit | 1982 1983 1984
Cement 1000 tons 6,609 | 7,263 | 8,239
Jute products 1000 tons | 191 | 174 193
Cotéon textiles “mn sq yards o936 | 976 .d.-
Sugar - '000. tons 2,768 | 2,035 | 2,431
Cigarettes '000 tons 27 20 | . 29
Petroleum products mﬁrlitefs ' 8;503-._ 8;340 B;GQO,
Galvanized iron '000 tons . 127 124 133

Source: Bank of Thalland Quarterly Bulletin
22 Transportétion
2=~2-1 Overview of Transportation

In accordance with the reﬁarkable economic grbwth for the past two décades,
the transportation sector has also achieved high growth with priority bheing
mainly given to roads. The increases in freight -and passenger traffic over
the same perlod are said to show an average annual growth rate of 8 per cent
and 12 per cent respectively. During the era of "léss-expeﬁsive oil", roa&_
transportation had overwhelmingly dominated other transportafion modes as
the most convenient and speedy trahspottation means,

As shown in Table 2.2.1 invéstment in roads had the lion's share of 70 - 80
per cent of all transportation modes during the Second to Fourth Plans in

accordance with the transportation policy of the government.
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. pable 2.2.1 ' Investment for Transportation Sector im Five-~Year Plan

(Unit: Million Baht)

o %Y
. The Second Plan

. o
The Third Plan

' . %7
The Fourth Plan

20,880 <20>

M"de '4 (1967 - 1971) (1972 ~ 1976) (1977 -~ 1981)
Road 11,800 (80.4) 16,600 (79.5) | 20,720 (73.9)
Railvay 1,640 (11.2) 2,470 (11.8) 1,750 ( 6.2)
_Inia_{ad vaterway 677 ( 4.6) 920 ( 4.4) 1,224 ( 4.4)
'Aviacian ) 563 ( 3.8) 890 ( 4.3) 4,348 (15.5)

. Total 14,680 <24> 28,042 <11>

‘Source: World Bénk 
Note *1; Actual expenditure, *2; Budget

Investment amount of each mode
Total investment amount

Figures in ( )3 x 100 (%)

Total investment amount of trangport section

Investment amoumt for economic development x 100 (%)

Figures in H

.As “a result of this, the greater portion of transportation has been
performed by road transportation (See Table 2.2.2),
' Table 2.2.2 Transportation by Mode (1978)
Freight Passenger
Mode Million tons Z Million passgenger—km 4
Road 79.0 85 83,700 93
Railway 8.4 6,030 6.7
Water | 5.6 - -
Al - - 270 0.3
Total 93.0 100 90,000 100.0

Data: NESDB

"Phe Fifth National Fconomic and Social Development Plan'
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The sharp increase in oil prices due to the two oil shocks in thd 1970$fhéd
the Thal Government  reconsider their trthportation 'poliCy"wHiéﬁ"had
stressed road transpoxtation. Thus, . energywsaving in - the- trans poxtation
sector which is the largest energy- coubuming sector. of - Lhem all became one
of the major targetq of the Fifth Plan. For that putpoqe, investment
towards roads has been controlled and the deveiopmeut of . the other modes

quch as railways and inland waterw&ys has been emphabized
2-2-2 Road Trausportation.

Thailand's transportatibn network is dbminated:by the recently developeé
extensive network of highways with a total" length of 48,000 kms, most of
which is all-weathered. The highway network covers pxactlcally the whole
country with the méjor. hlghways radiating from Bangkok to north/north-
eastern, southern and eastern directions, with a lateral highway running
east-west through all regions, covering practically 'all urban areas.  To
this is added an extensive network of rural roads connectlng most of the'

populated areas (see Fig. 2.2.1).

The numbers of motor vehicle registrations in Thailand have been stéadily
growing every year and a rapid increase in vans, trucks and motorcycles cam

be seen {see Table 2.2.3).

Table 2.2.3 Motor Vehicle Registration by Type .
C {(Unit: Thousand)

Cara [ muses fii*f,‘iki cycleq | Others | Total
g 1966 | 97 19 79 - 158 20 373
Whole 1971 235 18 147 364 19 789
Kingdom | 1976 298 20 285 512 | 30 1,145
1981 451 64 . 472 1,141 50 | 2,178
1982 388 210 555 1,368 60 | 2,578
1966 76 3 28 39 11 157
BRK - | 1971 183 5. a4 14 15 [ 321
Metro- | 1976 222 5 - 56 94 16 393
polis 1981 | 348 13 98 290 32 781
11982 | 283 123 | 122 339 35 902"

Note: From 1982, cars seafing more. than 7 persons are excluded from
passenger cars and classified into buses.

Sburce. Police Dept., Ministry of Interior
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9-2-3 Raillway Transportation

Railway lines all'raﬁiate from Baﬁgkok;. The trunk lines consist of the
Northerﬁ Liﬁe'tb'Chiéhg'Hai (751 kms), Northeastern Line to Nong Khai (624
kms) near the .Laos border and to -Ubon Ratchathani (575 kms) near the
Cambodian border, Tastern Line to Aranyaprathet (255 kms) near the Cambodian
_border, and Southatn Line to Sungai Kolok (1 159 kms), connecting with the
Malaysian Raiiway '

Tdtélﬁroute length:iﬁ service is 3,735 kmé, and a 140 km long new railway
line from Phaéhoéhgééo down - tdgsattahiﬁ is under construction and will be
opened in 1987. The number of btations in 1984 was &45 and the number of
stopping places was 150 {see Fig. 2, 2,2).

The density of railway routes is 7, 3 ki per I, 000 km2 at present, heing far

inferior to: the toad density (only highways), 93.4 km per 1,000 km » and
railways run through 41 of the 73 changwats in the whole country.
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Table 2.2.4 _Passénger and Freight Traffic Carried

Number of passengers | Passenger-~Km Tonnage Ton-Kmn

(x 10%) (x 10%) - (x 10%) (x 10°)
1975 0 - - 61,567 .(l100) 5,640 (100) [ 5,052 (100) 2,353 (100)
1976 © 55,759 ( 91y 5,628 (100)- | 5,351 (106) 2,505 (106)
1977 | 57,974 ( 94) 5,649 .(100) 6,310 (125) 2,912 {124)
1978 | 59,035 - ( 96) | -6,039 (107) 6,096 (121) | 2,651 (113)
1979 64,398 - (105) 7,029 (125) ]-6,366 (126) 2,747 (117)
-1980. - 74,286 - (121). 8,861 (157) | 6,230 (123) 2,805 (119)
1981 78,824 (128) | 9,483 (168) 6,041 (120) 2,601 (111)
1982 80,306 (130) 1§ .9,231 (164) 5,614 (111) 2,421 {103)
1983 - 81,404 (132 {9,699 (172) 5,259 (104) 2,413 (103)
1984 81,498 (132) 9,643 (171) 5,573 (110) 2,618 (111)

" Note: ( )'indicates indices when the traffic'in 1974 iz 100,
_Soufcei SRT booklet . .

Thé number of'passengeré carried by rail incfeased 1.32 times and 1.71 times
in paésenger—km during these ten yearS'(See Table 2.2.4), showing an in-
crease in averégé distance traveled pex passenger. Freight traffic in-
‘creased only 1.10 times in tonnage and 1.11 times in ton-km during the same
period, The ténnége carried recorded a peak in 1979, but after that time,
however, 1ts growth rate showed a.decrease. '

There 1s no eleétriﬁication section for the routes at present. Passenger
trains are haﬁled by diesel locomotives or diesel railcars and freight
trains by diesel ldcpmotive. Table 2.2.5 shows the number of trains and

train-kilometers scheduled per day.

Table 2,2.5 Number of Train and Train-Kilometets
Scheduled (in 1985)

_ Number of trains per day | Train-kms per day
Passenger train 198 ' 53,489
Freight train | : 108 23,212
Mixed train 26 2,358

Total : 332 79,059

Note': ‘Freight trains excluding special trains

Source: SRT Information Booklet
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Number of rolliﬁg atock ‘in 1085 is shown in Table 2{2.6.

Table 2.2.6 Number of Rolling Stock (in 1985)

"Rolling stock -, Number, -
_ : On books | In service
Diesel”locomotive 1 277 - 194
Diesel railear - 204 190
Passengérrcar | 1;111 . 828
Freight car . . 8,904 7,915

Sourcef SRT Information Booklet
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Accofdiﬁg to the government-approved SRT's the fifth five year investment
_ program (veviewed as of July 19, 1985), which is shown in Table 2.2.7, the
impleméntntionaratib for the four years 1982 to 1985 stayed. at only 23 per
_aeﬁt;_ahd will hopefﬁlly feaéh 40 per cent for the 5 years 1982 to 1986 due
ﬁéiﬁly'fto {nsufficient funda_ both of the government and SRT side. The
" remaining portion_wiil be carried out over a fufthar_four or five years.

The.néw five Year:inveatment_plan (1987 ~ 1991), Curreﬁtly in preparatibn by
the SRT,_will be fiﬁalized in this year afier deliberation between NESDB and

other'gbvernmeht agencies concerned,
S22 Marine, Coastal and Inland Waterway Transportation

(D 'Harine and boastal'transbortation

Thailand has at present two deep-sea ports, Bangkok port and Sattahip
port, plus about 40 coastal ports.

~ The coastal navigation networks are mainly concentrated on the
estuary port of Bangkok and on the east coast of southern Thailand
(gee ¥ig, 2.2.3). |Navigation is presently limited to low draft
vessels.
The berth capacity of Bangkok port (Klong Toey port under_contfo; of
the Port Authority of Thailand) and'Sattahip port 1is shown in Table
2.2.8. | |
-Cargoes handléd'in.Thailand, excluding inland movement, are shown in
Table 2.2.9 and of which Bangkok port alone took a share of 97.4 per
.cénf of the imports and 95.7 pér cent of the exports in 1982,
COﬁtainerization of cargoes handled at Klong Toey port accounted for
13 per cent of impbrfed goods and 84 per cent of exported goods in
'1983 Quantitatively, it. is now approaching its full 'container
handiing capacity of 3 million tons per year., However, a larger
giadeup of Klong Toey's capacity cannot be expected mainly because of
the topographical 1imitations. To cope with the continuous increase
in containerized cargo, various programmes Such as the expansion of
Sﬂttahip port and the construction of the Laem Chébang new deep-sea
port and of a container freight station in Bang Sue are mow in the

p]anning stage.
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~ Table 2.2;8_ Berth'cepéeity'=e

Berth L?i?thr‘ gg??i:-of giﬂiggg igngth/__-iiiiiigﬁ_,_
R o T VeSSE1b (m) -ton/year)
KLONG Toné'POR$ o T T
1. West Quay 1,660 | .10 172/8.2 RS
:2; Easthuay | _-_{ _ __ 1 _ f_
- Quay for container 1,240 | 6 172/8,2.' 3
vessels. . o |
= Quay for lighters 288 2 S 4.8 -
3. 36 Dolphins | - 7 172/8.2 0.8
4. 6 Buoys - 6 135/~ ' 0.5
SAITAHIP COMMERCIAL PORT | | T N _
1. West Quay 540 3 1807105 2.7
2. North Quay 350 2 150/8.5 2.7

Source:

(2)

'The 1n1and waterway network lies in the

'System' with " yearmround navigation of 300 500
Ayutthaya and Tha Rua (150 kms)

Port Authority offTheiland

Inland waterway transportation :'
Chao Phraya/?asak River
tons..barges up to

The upper Chao thaya is now beingf

improved to allow the same size vessels to navigate up to Nakhon

Sawan (337 kms)

Metropolltan in the Central Plaln in 1976 were about 8.6 mi]lion tons

Inland waterway cargoe% carr;ed toward Bangkok -
1n total of whlch, 6.0 mlllion tons (70 per cent of total) were
sand, 1.3 milllon tons {15 per cent) agricultural products such as

maize, rice, 0.7 million tons (8 per: cent) cement Sand 19 nainly.

_gathered downstzeam of the Chao Phraya Rlver between Slng Buri and

Angthong,_and is used for construction naterials in Bangkok A 1arge
number of riee mills and warehouses are located in the loading area
for rice and malze. Nakhon Sawan and Taphan Hin are. maJor lnadingr
areas, fac1ng Chao Phraya River and Nan River, Aq for the direction

of cargo flow, cargoes toward Bangkok take up a 1arge amount for 93

per cent to the total (Table 2.2, JO)

.




Table 2

,2,9 Cargoes Handled at Ports in Thailand

(Unit: Million tons)

 Import

7 : Eprrt L

| ppems et R o oter | gy | ore of (KT T G T oter | o
1976 12,94 2.98 | 0,20 0,15 | 13.09 | 11.78 | 0.37 | 0.17. [0.88 { 12.66
2977 - 15.07 | s |oceuss o f1.es 17,00 ] 12023 | o.48 | 0,22 {3.08 | 15.31
1978 15,82 3,36 | o586 176 | 17.58 | 12,18 ] o.72 | 0.47 |0.73 | 12,87
q979y 17,89 | 3.3 | ooz loase | 1825 12019 | o.se | 068 1{0.68 | 12.87
‘1980] - 18,55 {. 3,59 | o.84  |0.31 | 18.86 | 12.46 | 102 | e.90 Jo.75 | 13.21
1981 16.77 3,73 1,13 fo.25 | 17.02 | 14,96 | 1.23 1.51 |o.8% | 15.80
9982] 15,16 3,38 1,10 {0.40 } 15.56 { 19.15 | L.a6 | 1.16 |0.85 | 20,00
1983(-  ma. | 4.36 .50 |ma. | - noa, [ .58 | 1.33 {n.a. -

Note: *1 Port of Bangkok consists of Klong Toey Port and private wharves,

*2 - Klong Toey'Port is being operated by PAT (Port Aufhority.of
* Thailand). ' '

*3 Coutainer_cargoes_are handled at Klong Toey Port.

Source: Port Authority of Thailand
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“Table 2,2.10 Inland Waterway Cargo Carried Towards
: - the Banpkok Metropolitan Area (1976)

(Uhit: Thousand tons)

-Loédiﬁé-Chéngwat .' 'Riée' Maiie Other crops Sand  Cement | Total
Sinburi and | 118 192 151 3,989 - | 4,552
northern Changwat
AQQEhéﬁg S - - 1,745 - 1,574
_Tha7R¢u;- o 22 664 35 251 676 | 1,736

_N;khénrﬁﬁéﬁg. | ’ 46_' 2 ) | S 65
Ayut#%gfa;'.' | 53 12 . 4 60 5 273
:6ther Changwat; ' - 9 6 - 14 - 3 38

Total 243 879 197 . 6,059 686 | 8,638

Source: World Bank
2-2-5 Aviation Transportation

There afe four international airports, Bangkok, Chiang Mai, Phuket and Hat
 Yai, and 21 local éirpdrts, “As shown in Table 2.2.11, the pumber of passen-
.gers.and:the amount_of'cargdes carried.at_Bangkok airport increased 2.2
“times and 2.6 times respectively for those 10 years.. The Bangkok airport
facilities_are now being expapded in order to cope Qith air traffic in-

creases in the future.
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Table 2.2.11 Civil Aviation - Bangkok Airport Service

1974 1983
_ : o Timea S E. | Times”-'
‘No, of Landings | Doméstic o ,-i 6, 089 3f ,  10 246
| International .: .43,628. o 4,226
Others . 10,647 | 17,249
- Persons - Persone
No. of Passengers | Domestic 202,255 . 744, 1?8
| International | 2,997,186 | 6,218,892
Tous o _.Tons
Chargoes Carried Domestic . ' 884 2,067 -
International 44;980- | 119,658:2

Source: Airport Authoiity:of Thailand

2-3 Financial State of SRT

(1)

Revenue and expenses _

The S~year consecutive income statements (excluding Mae Klong Line),
and the operating revenue and expenses for SRT are shown in Tab]e
2.3.1 and Flg 2.3.1, respectively. These’ statements ghow that SRT

has been continuouqu in the red since fiscal year 1979 " The operdt-

" ing ratio (ratlo of operating expenses to operating revenue) for the

past three years is around 110%. This means that the operating
expenses are in excess of the revenue by approximately 10%. '
Despite government bubsidies being supplied to cover the deficit;
they still have not made up for’ the deficit, resulting in a total
retained loss of 644 million Bahts aﬁ the end of FY 1984 {(if the Mae
Klong Line is 1ncluded, it amounts to 700 million Bahts).' 7 '

1) . Revenue

In recent years, the operating revenue of SRT have mainly consisted
of passenger revenue, ~For {nstance, operating revenue in FY 1984
amounted to 3,308 millicn Bahts, of which 2,042 million Bahts, or
62/, came from passenger service.  This figure.is twn times greater
than the freight service figure of 1,016 milljon Bahts, or 317 of

- the operating revenue,
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2)

@

1)

2)

;PaSSeﬁget-reyénue'from FY 1980 to FY 1984 increased by 60%, and was

’ dﬁe to an iﬁcrease in passenger fares in 1981 and to a favorable

rise of pagsenger-kms, On the other hand, the growth of freight

revenue for this period was 25%, relatively lower than that of

~ passenger revenue, a result of the slowdowm in ton-kms.

_Ekpensea"

- As regards_expenses, material and fuel costs have shown trends for

'stabilizatibn-for the past three years. Personnel costs, however,
have increased constantly in spite of a gradual decrease in the

number - of employees, continuing at the level of around 55% of

revenue,

Dgpreciétipn cost shows a rise of 577 in FY 1984 as compared to that
of FY 1980, réflectiﬁg an increase in railway assets,

Concerning “the other_expenses,.interest on funded debts has risen
due to .an increase in the average amount of borrowing by 240 million
Béhts,_and to a 6.4% rise in the average interest rate from 4.7% to
11.1% (FY 1980 to FY 1984),

The increase in efficiency for the operation of SRT

To cope with the above mentioned financial situation, SRT has set up

‘an_increase in operating efficiency as one of its main targets.

Number-of-emﬁloyees ' _
The number of employees.has_changed as shown in Table 2,3.2 and Fig,

2.3.2, indicating a.gradual decrease,

Passenger—kms plus ton-kms )
Total number of employees

Productivity per employee (
In view of the productivity per employee, despite a 60% increase in
passéngerekms plus ton~kms for 10 years from ¥Y 1974 to FY 1984, the
number of'empldyees has decreased by 16%Z. As a result, the produc~-
¢ivity per employee, being 232,500 in FY 1974 and 441,000 in FY
1984, has increased at the average annual rate of 6.7 per cent for
that period,

Furthermore, SRT is -going to proceed with the increases in its
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(3)

—operating dfficiency by prdmotiﬁgrsuCh measures as mechanization,

adequate reshuffling, and natural reductions in personnel.

Tariff vevision _

Figure 2,2.3 shows Lhe changes 1in- passenger and freight traffia and
the average rate of increase in fares. . .
Opevations for FY 1977 and 1978 went into the blacP due to a substan—i

-tial increase in fates in 1975 for the first time in Lwenty years

since 1955 (see Fig 2.3.2).

A substantial increase in fares in 1981, . however, causeéd a lower

passengermkms.'growth and a slowdown in ton~kms. Since then, op-

eratlons have not yeL improved significantly

“The lelationship between price increases and tariff revidgion is &hown

in Fig, 2,3.4. The prices in 1984 were 3.2 times higher than those
of 1970. On the other hand, pagsenger éhd”freight fares increased
2,1 and 2.5 times, vrespectively. This indicates that the increases

in fares have not kept up With the rise in prices,
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(Billions of Baht)

—————= Operating Revenue

meeww— Operating Expense

1970 *71'72 '73'74 175 176 '77 178179 '80 '81 '8Z '83 'B4 '85 Year
Fig. 2.3.1 Operating Revenue and Expenses of SRT _

Table 2.3.2 Number of Employees (1975 - 1985)

Year '75  '76  '77 '78 '79 . '80- '8l '82 '83  '84 '85
No. 6f_ _ . _ :
‘employees | 31.9 31.0 29.9 29.9 29.4 29.4 30.1 30.5 29.6 27.8 27.2
(1000) : . |

(Employees)
000

35
30
23
20

4

\\\—’_\

L } . L i 1

1970 Loy : . 'g0 . . 'B& 1gs  Year

‘Flg. 2.3.2 Number of Employees (1970 - 1985)
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Passengers’ o _ Passenger~knm

(@illions) _ ' ' ' ' _ (billjons)
| (Passenger) (81)
801
70 1
60
' : 6 Lo
4 - P -
50 o (Passenger~km) [
' (CADIY
40
30 1
o - o
20 i
10 ]
: Y L | 1 - i L A . A 4 [ 1
Year 19741'75 1'76 | "77 1 '78{'79 1'80 | '81 ['s2 ['83 ['84 |'85
jpegease xatel . isox | - | - | = | - | - |302] - {7z | - |57
Freight | _ | ton-km
{millions tons) - ' - (billions)
_ (Ton)
6 (5.57) [ ©
5 — o ' (5.65)
4 - 4
54 | o (Ton-~km) ) (2.62y 3
14 1
L N 1 1 1 ] . 1 J 1 e A
_ Year 1974) v75 t76 | 177 1'78 1179 |'80 's1 |'82 1'83 |'gs ['85
of faves ) = 23z = | = |~ hoz |~ lroz| - |- V2]~

Fig. 2.3.3 Changes in Fares and Traffic
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