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PREFACE

In response to the request of the Govérhment of the Socialist

Republlc of the Union of Burma, the Government of Japan decided to conduct
‘a feasibility study on the Project for Electrlflcatlon of Rangoon ‘Circular
Railway Line and entrusted the study to the Japan .Internatlonal
Cooperation Agéncy (JIca}. '
' JICA sent to Burma a 12-man 'study team heédéd by M. Tatsuya
Ishihafa,.vice.President 6f the Japan Railway Technical Sgrvice for one
wmonth in March and June respectively, under the guidance’ of the
Supervisory Commibtee -chairéd. by Dr. Yasuji Sekine, Professor of the
University of Tokyo. ' . _ '

The team exchanged views on the Project w1th Lhe offlclals ‘concerned
of the Government of Burma, including those of the Burma Railways
Corporation and conducted field surveys and_éoilected reference materials.

_ After the team returned to Japan, further studies wefe made and the -
'present report has been prepared. _ _

I hope that this report will serve for the development of the Project
and contribute to the promotion of friendly relations between our LtwO
counﬁries.

I wish to express my deep_appféciaﬁiéﬁ to all the officials concerned
of the 'Govefnment of the  Socialist Républic of the Union of Burma for

their close cooperation extended to the team.

. March, 1985

Sl /héf

. Kelsuke Arita
President
Japan International

Cooperation Agency
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SUMMARY

1. Scope of the Study

(1) Objective

The study'bbjective is to investigate the feasibility
of the electrification project for the Circular and

Suburban Lines.
The study covers the following lines.

To PROME

LEGEND:

S e R —-++reese SINGLE
DANYINGON @ === d 0 MINGALADON BAZAAR sxcrees DOUBLE
29,5 km . 26.0 km .
- MINGALADON CANTT
27.0 km

i

E\\\NFQng;gza{ 0.739 km

28,532 :
To PEGU
,  TADAGALE, YHATHAGYT -~
INSEIN /33,0 kn 207 km
14.5 km Circular

Line

TOGYAUNGGALE
11.7 km

Suburban
‘Line -

¥ THINGANGYUN
7.3 km~

KEMMENDINE ! 4\ MAHLWAGON
7.2 km ] ' f

0 km, 45.9 km

Circular and Suburban Lines.




(2) Method
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2.

Socio-Economic Framework

(1) National economy

Burma has a population of 36 lnillion. (1982/83), and
has had an annual - growth rate of 2.2% for the past 20

. years.. The 1982/83 GDP was 46,945 million - Kyats

.(equivalent to US$5 868 million) and the per capita GDP was
1, 316" Kyats (equivalent to US$165) in nominal terms.  The
economy 1is greatly dependent upon agriculture, and rice
cultivation 1n particular. ;

Burma has improved its economic performance through-
steady gr0wth in the agricultural sector. and by the rapid
expansion of investment, and so the GDP growth rate has
been averaging 6.4%7 in real terms since 1976/77. Stable
prices have also encouréged this improvement.

(2) ‘Economic plan

_ Burma has drawn up- a Twenty-Year Plan (for 1974/75 to
1993/94) and flve consecutive Four-Year Plans for which the

‘major obJectives are to double the standard of 11v1ng

through - changes in the economic  structure from an
agrlcultural base to an agricultural industrlal one. The
Plans have been successfully 1mplemented on the whole. 1In
addition, Burma has high potential for economic growth, and
so, in accordance with the Plans;.the estimation of future
growth for the purpose of the study is set as follows.

Future Growth Estimation

1983-1985 1986~1989 1990-2019

GDP Growth Rate _ 6.2% 7.0% 7.6%
Per Capita GDP Growth Rate 3.5% 4.6% 5.2%




(3) Energy situation
Burma is presently self- sufficient in energy, with the

being crude oil, natural gas,. and

major energy sources
production has been

hydro~electric - power. Crude oil
constant between 10 and 11 million U.8. barrels, while the

utilization of natural gas and electzic power generation-

has rapidly increased.
The programmed consumption of oil and the urilization

of natural gas and electric power are becoming impprtant
parts of the policy to maintain energy self-sufficlency.

(4) Development in Rangooh

Réngoon City belongs to the Rangoon Division and is
composed of 27 townships. Its population of 2.5 million in
an area of 209 square kllometres results in a populatlon‘

density of 11.9 thousand persons -per square kilometre

(1983/84) . _
The CBD and its adjacent townships also have “high

population densities as well as large numbers of employed.
However, their _growth  rate has slowed or declined. The
development policy ‘also  incorporates the dispersal of
population and employment from the CBD to the suburban

areas of Rangoon, with Insein, Mingaladon, Mayangon and

Thingangyun being planned as areas for development.



3, Present Condition of Urban Transportation

Tand transportation in Rangoon is mainly provided by
rallways, buses and express buses called pick ups

Railway passenger services are provided by the Rangoon
- Circular Line (45. 9 km) covering almost all of.Rangoon City,
and the suburban section (20.7 km) of ‘the Mandalay Line
'extendlng north-east from Rangoon. Trains conslst of one
diesel electric locomotive and six carriages.
| -There 1s a large number of passengers between Insein and
~ Rangoon, ‘between .Mingaladon Cantt and 'Rangoon, and between
Thingangyun and Rangoon. in peak hours, trains have a
capacity of over 200% in the most congested sections.

Bits and express services are provided by the Road
Transport Corporation (R.T.C.)} and also by the prlvate gector
'controlled by the Rangoon Division Buses Control Committee
(R. D.B.C.C. Y. R.T.C. has 11 normal bus lines and 7 special
bus lines, while R.D.B.C.C. controls 16 bus lines and 12
express lines (by giving permission for service routes to
private owners). ' _ _ .

On gome bus 1lines, 'pésSengers have to e¢ling to the
outside of the vehicie,'with many passengers being left at
stops in peak hours. Nearly aill R.T.C. and R.D.B.C.C.
vehicles are old, and some are well past theif service life.
0ld buses are uncomfortable and have maintenance troubles.

.Present Condition of Railways, Buses and Expresses

{(1982/83)
Railway Bus Express
Trénsport Volume . .
Person {(Thousand/day) 86 1,161 348
Share (%) = . 5.4 72.8  21.8
Headway of Peak Time (minutes) 15-20 1-3 1-3
Average Speed (km/hour) 21 19 | 23




&4, Demand Forecast

(1) Method ,
Should the project be adopted (”Wlth the Pro;ect“),

ve competitiveness ol ratlwvays will increase due

the relati
operational eonditions,. and so

to 1mprovements in the
ssengers from the bus. and express services.

divert some pa
project not be implemenhed_

- 8hould the electrification
("Without the Project"), the railway will waintain its

present share.
According to the above concept,

forecast in the following manner.

the railway demand was

Estimation of the present origin and destination

(OD)
Based on the 0D survey, field observations

and interviews with the concerned persons, the 0D

Step 1:

for.the present status is estimated.
Step 2: Forecast of productionfattréction
The future production and attraction volume
for each township is estimated using a regression
formula with the passenger volume and economic
indices. _ | '
Step 3: Foreéaét of total OD
The OD for the total future demand can then
be estimated by using the results of steps 1 and
2. |
Step 4:  Forecast of modél'split
The future demand for each mode is forecast
by using the modal split model which explains the
preference for transport mode in terms of time
and fare. In this model, the travelling time
coﬁsists_of'access time, waiting time, the time
on board and the transfer time ‘and is calculated
using the following competitive factors.



Competitive Factor Improvements

i Present Eleétrification

Scheduled Spéed (km/hour)”

Circular Line 1907 23.0

Suburban Line 23,30 30.8

Averagé o 20.8 25.3
Dependability (%) 92 | 95
.Headﬁay_Ratio

1990 | 100 70

2000 ' ' 100 60

2010 _ _ 100 | - 50




(2) Results

The demand is Forecast to be 233 thousand pet day_
(equivalent to 2.7 times that for 1982) with an increase in
share from 5.4% to 10.7% by 1990

couservative,

considering

the

This forecast 1sg rather

dramatic

diversion :

accompanying similar electrification projects in Japan and
the much higher share held by railways in Tokyo and Osaka.

Demand Forecast

1982 1990 2000 2010 2020
?%ggﬁggﬁgjday) 1,597 2,179 2,860 3,691 4,705
Rallway .
Demand Forecast - 86 233 323 436 555
(Thousand/day) (118)  (154)  (199)  (254)
Share (%) 5.4 10.7 11.3 11.8 11.8
(5.4) (5.4) (5.4)  (5.4)
Index Number - 1 2.7 3.8 | 5.1 . 6.5
(1982=1) (1.4)  (1.8) (2.3) (3.0
Bus and Ekpress:
Demand Forecast 1,511 1,946 2,537 3,255 4,150
(Thousand/day) (2,061) (2,706) (3,492) (&4,451)
Share (%) 94.6  89.3 88.6  88.2  88.2
| (34.6) (94.6) (94.6) (94.6)
Index Number 1 1.3 1.7 2.2 2.7
(1982=1) (1.4)  (1.8) (2.3) (2.9)

Remark: ( ) Without the Project



5.

Transport Plan

(1) Basis for transport plan .

The trénspbft 'plah ‘15 based on the_'railwéy demand
forecast.  For'divefsion it 1s necessary to increase the
train frequency, with minimal switching of locomotives in
statlons and with an increase in the scheduled speed.

Major Items for Transport Plan

Unit Train Formétion o 1 Electric Locomotive and
' 6 Carrlages :

Riding Efficiency _ :
Peak Time | _ : 150% (900 persons)

Other Time '125% (750 persons)
Maximum Speed | | '
Circular Line o 48 km/hour
Suburban Line 56 km/hour
Scheduled Time _
Circular Line _ ‘ 120 minutes for a round trip
Suburban Line _ 40 minutes between

Rangoon and Ywathégyi

Miniﬁum Possibie Headway 7.5 minutes




(2). Transport network

Terminal gtations are propbsed for Insein,_Mingaladon_

Togyaunggale, Ywathagyi and Rangoorn,

Bazaar, Thingangyun, :
umber of scheduled

with the following network and the n

trains adjusted to conform to the passenger flow..

MINGALADON
BAZAAR

LEGEND : h
Daily number of scheduled

: [:] trains by section, both up~and-
down tracks.

Daily number of trains on the
(:) individual line, both up—and-
down tracks. - :

=
=l

YWATHAGYL -

“TOGYAUNGGALE

Number of Scheduled Trains (1990)

S - 10



(3) Number of rolling'stock

The rolling stock fleet will consist of 19 locomotives

and 105 carriages, based on train diagram for 1990.
Modificationslof,the'train diagram are planned for 2000 and

2010, accompanying the additional procurement of rolling
stock. ' :

Rolling Stbck.Procurement

Fiscal Train-km  Total Number

Year (km/day) ~ of Scheduled ~ Locomotives Cafriages
' o - Trains. . - R
1990 3,939.2 302 ' 19(3) 105 (9)
_2000_ 4,952.6 368 . 24.(3) 136(10)
2010 6,358.4 458 31(5) 173(17)

Remark: Numbers in parentheses are the maintenance
and stand-by rolling stock.
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6. Electrification System Plan

The commercial frequency single phase AC 25 kV simple

feeding system is selected for this project.
The diagram for this feeding system is shown below.

INSEIN
S.F.

§ THAMA

'"7

—r 1]l MTNGALADON BAZAAR

1O-Cf
&

—J7]BINSEIN ¢
L RSN : LEGEND: _
‘h : O Circuit Breaker
INSEIN : @ . Pover Operatéd
SHED g Disconnecting Switch
3 o ® :Manually Opei:'at‘eti
:r N _ Disconnecting Switch
'c_n: ® I~ Dead Section
- ! —#= Insulated Overlap

@ _}Y TADACALE -4k~ Insulated Section

v// xbjl¥ﬂ.

I
RANGOON MAHLWAGON -

-

®llln Ml LI ’ ' ’ﬁ
- il MY ITHAHNYUNT YWATHAGY T
? = * 0GYAUNGGALE
& | | HNINZIGON
’ f 333&»‘%“1
MAHLWAGON ; 'TRANSMISSION LINEI
5.8, . (5.9 km) L
THAXETA
$.8.

Feeding System'Diégram




7. Rolling Stock Plan

High performance electric locomotives are planned for

increasing the scheduled speed.

- The height, with the

pantOgraph fd1ded down, 1s set on the basis of the present

diesel electric locomot;ves.

Major Features of Rolling Stock

Electric locomotives .

Weight
Working Order
Axle Load
Maximum Height
Performance
Continuous Rated:
Dutput
Tractive Effort
. Speed
Maximum Service Speed

Control System

Brake SyStem

. 48.0 ton
- 12.0 ton

3,505 mm

1,000 kw

12,000 kg

30 km/hour

80 km/hour

Thyristor controlled with

8ilicon rectifier

Air brake system

Carriages
Tare Weight
Nominal Passenger Capacity

- Maximum Héight
Side Entrance
Brake System

25 ton
100 persons .
(seating 64, standing 36)

3,405 mm
2 on 1 side
Alr brake system

5 - 13



8. Electrification Facilities Plan

(1) Power source
The site selected for the railway substation '1s near

Junction. It ‘is planned that the railway'

Mahlwagon
Thaketa substation of the

substation receives power from

Electric Power Corporation.
The maximum hourly demand for the electric traction

power in the first year of electrification, is equivalent
to 0.227 of the 1982/83 Burmese electric power capacity,
while the annual consumption is equivalent to 0.67% of the

1982/83 Burmese power consumption results.
Furthermore, the single-phase electric traction power
gives no adverse effect upon the general three-phase. power

network.

-(2) Transmission line
Transmission lines between the Mahlwagon rallway
substation and Thaketa substation are underground cables

having two circuits.

(3) Substation

The substation is of the outdoor type.

Two 10 MVA Scott-connected transformers are installed
with the power receiving equipment. " One is for normal use

and the other kept as reserve.
Feeding circuit breakers are provided for each of the

single-phases.

S5 - 14



(4) Overhead contact sygtém

_  The overhead contact wite has & minimum ‘helght of
3,800 mm, a standard height of 4,500 mm and a maximum

height of 5,200 mm above rail level.
The 'simple“_catenary system 1s used, but

overhead

contact wires beneath road overbridges use two parallel

contact wires only.

Equipment for Overhead Contact System

_Overhead Coht&ct Line Equipmént

Messenger Wire = Galvanized zinc steel 90 mm’
Contact Wire Grooved hard-drawn copper 110 mm’
Support Equipment
Poles | Prestressed concréete
Beams  Rigid o
Protective Equipment
- Negative Feeder Aluminum cablé steel reinforced 58 mm”
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9. Modification of Railway Facilities

Méjor modifications te the railway facilities for

electrification are as follows.

(1) Track

The number of intersections of the circular  and
Suburban Lines between Rangoon and Pazundaung .is reduced.

New shuttle operation facilities are installed at
Mingaladon Bazaar and Togyaunggale. ' -

Since the clearance beneath road overbrldges is set at
4,100 mm above rail level, the roadbeds are lowered to

secure the necessary clearance.

(2) Structures

Since fhe clearance beneath passenger overbridges is
set at 4,550 mm above rail level, passenger overbridges are
raised to secure the necessary clearance.

‘A passenger overbrldge is to be mnewly constructed at

Rangoon because of changes in the train arrival-departure

platforms.
Concrete rainwater drains are constructed along track

in cut regions and other regions susceptible to flooding.
Buildings required for the electrificaton will be

constructed.

{(3) Rolling stock shed:

| Insein shed is equipped with facilities for the'déily
inspection and light repair of electric locomotives.

Flectric locomotives are stored in ‘Insein shed, “and
carriages . in Insein shed and Rangoon carriage shed;
Storage track need not be newly installed at the initial
stage, but in the future it is necessary with the increase
of carriages.



(4) Workshop

Insein workshop is used for the inspection and repair

- of electric locomotives. The workshop is modified with an

equipment and supply room, and a test ‘running track for
électric locomotives. | o

Myitnge workshop will still be used for the inspection:

and repair of carrisges..

(5) Power distribution

Power distriﬁdtion lines crossing the track are
removed to meet safety reduirements. | _

New line transformers ‘connected to the overhead

contact wires for signalling facilities are 1installed at
each point whege power supply is required.
(6) Signalling facilities

The present track citcuits'are-Upgraded'to single-rail
track circuits within stations, and to audio frequency
non-insulated track circuits between Stations, ‘as measures
to prevent inductive interference caused by AC
electrification. . _

The present block system is changed to “an automatic
check-in check-out block system to secure a minimum train
headway of 7.5 minutes.

-Interlccking ‘systems  are installed  at Insein,
Mingaladon Bazaar and Togyaunggale stations to enable
smooth shuttle operation.

"~ Level crossing signéls are  installed at the main

crossings.

{(7) Telecommunication facilities

The  overhead bare wires of the  Posts ‘and
Telecommunications Corporation are replaced by underground
cables to imminize inductive interference.

The present manual telephone exchanges are replaéed
with automatic ones  at two stations. New telephones are
installed for the dispatch and maintenance of the

electrification facilities.



10. Investment Plan

(1) Investment costs

Initia
April
not considered.

1984 economic conditions.

Initial Investment Costs

i investment costs are estimated on the basis of
An escalation factor is

(Unit: Thousand Kyats)

1986 - 1990
Items T
Local Foreign Total

Rolling Stock - 216,775 | 216,775
Electric Facilities 2,974 86,544 89,518
Civil Engineering 32,087 15,176 47,263
Inspection and Repair
AL 105 8,552 8,657
Signalling Facilities 7 814 29,772 30,586
Telecommunication Facilities 202 24,015 264,217

(Subtotal) 36,182 | 380,834 | 417,016
Engineering and Education 351 33,338 33,689
Tariffs and Taxes 164,926 | - 164,926
Contingencies 1,827 18,374 20, 201

(Subtotal) 167,104 51,712 | 218,816

Grand Total 203,286 | 432,546 | 635,832
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(2) Constructibn schedule‘_

Construction 1is scheduled so as to commence the
electric traction in January 1990.

Congtruction Schedule

 Fiscal Year ‘ ' . L '
_ T 1985 | 1986 | 1987 | 1988 | 1989 | 1990
Items :

Engihéering Study

Design, : Supervision
and Education

Procurement
and Manufacture

Construction Work _
Training Operation : —

Commissioning. B A I

S - 19



11. TFconomic and Financial Appraisals

Major premises are set &s follows for the economlc and

financial appraisals.

Major Premises

Exchenge Rate  ¥100 = 3.5 Kyats
' US$1 = 8 Kyats

.Prices The April 1984 prices, no escalation

. Domestic Price for ‘a -
011 Prices Financial Appraisal: 2.95 Kyats/gallon
International Price - 6'28 Kyats/gallon

for Economic Appraisal:

(1) Economic appraisal
The purpose of the economic appralsal is to evaluate

the economic significance of the project from the point of
view of the Burmese economy. The economic 31gn1ficance is

appraised by the'EIRR_based on a cost-benefit analysis and
other benefits.

a. Cost-benefit analysis

' The cost-benefit analysis 1is conducted on the
incremental costs and benefits. between the "With the
Project' and the "Without the Project“ cases which are
composed of railway investments, passenger time savings,
railway maintenance and_oPeration costs, bugs and express

costs and road investments.
(a) Results

EIRR: 15.4%
(b) Sensitiﬁity test

The results of the sensitivity test for the
following cases show that all exceed the criterla of the

Government of Burma, that the EIRR be greater than 10 -
12%. |
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‘Results of EIRR Calculations

Case | EIRR

Bage Case - _ 15.4%
10% Investment Cost'Overrun' Clh.6%
20% Investment Cost Overrun 13.8%°
10% Demand Decrease | . 14.4%

5% Inflation : 21.3%

b. Evaluation _

The project is judged as being highly significant
‘since it has an acceptable EIRR as well as the following
benefits which will contribute to Burmese development.

(a) Fuel savings: 69 nillion gallons
(b) Tréffic congestion relief: |
- Traffic accident reduction

- Alleviation of air pollution

(c) Fmployment creation for
construction work: 331 thousand man-days

(d) Technology advances

(e) Hinterland development

(2) Financial appraisal

. The purpose of the financial appraisal is to provide a
reference for financial management of B.R.C. ‘on  this
project, with the feasibility being appraised irom both the
profitability and the stability. The profitability is
measured by the FIRR for the incremental cash flow between
the "With the Project’ and the "Without the Project' cases,
while the stability is measured by the future financial

indicators for the Circular and Suburban Lines.
a. Project pfofitability '

The FIRR is calculated on the incremental cash flow
which is composed of investments, revenues, expenses and

turn over taxes.
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(a) Results
FIRR: 5.1%

(b) Sensitivity test | _
The results of the sensitivity - test for the -

following cases show that all exceed the B.R.C. average
cost of funds of 3.8% and the weighted ‘average interest

rate of the project of 3.5%.

Results of FIRR Calculations

Case FIRR
Base.Case' 5.1%
10% Investment Cost Overrun 4.5%
207 Investmeﬁt Cost Overrun 339Z
107 Demand Decrease 4. 6%
5% Escalation : ' 5.8%

b. Project stability
_ The future Ffinancial statements are projected on the
- basis of the following funding scheme.
® Investments
Concessional Loans: Foreign currency portion
° Maturity/Grace Period - 30 years including
lO-year grace period
° Repayment - Equal annual instalments
® Interest Rates - 2.75% annually
Myanma Economic Bank (M.E.B.) Loans:
Local currency portlon
® Maturity/Grace period - 10 years 1nc1uding
S-year grace period
° Repayment - Equal annual instalments
° Interest Rates - 5% annually
° Working Capital '
M.E.B. Financial and Revenue Loans
® Interest Rates - 8% annually
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'(a) Results

Year of First Profit: 2007/08 (18 years)
Year of First Retained Profit: 2019/20 (30 years)

Year of Debt Service Cover Ratio> 1: 2009/10
: ' (20 years)

Working Capital Shortfall: 7 years 1ncurred

(b) Sensitivity test |
_ ‘The results of the sehsitivity test for _thé
following meagures and funding options show that all
cases will "show a profit and exceed the debt service

cover ratio of_l.O within the project life. =

Results of Financial Pfojections

Year of Working

for foreign loans

'Yéér of s
Profit Profit | o Shortfall
Base case | 2007 _ 2019 2009 7 years
Measures ; |
10% traffic demand ' u
R 1995 2006 1999 3 years
L0% fare rises 1995 2008 1999 4 years
by 10 years
50% exemption of : .
 tariffs and taxes 1995 2q05 1997 - M1
Funding options;
50% debt equity ratio 107 ,
for local portion 1997 2009 2000 Nil
-Two extensions of
M.E.B. repayments 2004 2014 2008 3 years
Suspénding. . .
M.E.B. repayments 2005 2003 Nil
- 3.5% interest rate 2019 _ 2018 12 years

¢. Evaluation

The project 1is judged as being financially feasible

since it has both a

acceptable stability.

8 ~ 23
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12. Conclusion and Recommendations

(1) Conclusion |

Thé technical study wag conducted on the basis of the
demand forecast and in ordef to ~ formulate  an
electrification plan. It was concluded  that  the
electrification is technically feasible at the minimom. cost.

The economic and financial appraisals ‘were conducted
on the basis of the ipvestment pian ‘provided by the
technical stﬁdy. The project is evaluated as being capable
of making a great contribution to- the. development of
Rangoon and to Burmese économic development in general, and
as being feasible from the financial points of view. '

The implementation of the project ‘is therefore hlghly

recommended.

(2) Recommendations

The Following several supporting steps are recommended
to be taken for the smooth implementation of construction

and for sound operation after commissioning.
a. Maintenance of the electrified railway

The Circular and Suburban Linés.should be maintained
as a reliable transport system, and it is advisable to
make a continuous effort to maintaip the cond1t1on of the
lines through the proper allocation of funds, materials

and personnel.
b. Safety assurance

To secure safety assurance, safety facilities and
measures are to be fully instituted. The installation of

track fencing will alsc be recommended.
c. Electrification standards

; The standard is to be established for ‘the
electrification prior to the implementation of the project.
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d. Passenger information

- Clear  indicationg and easy~to~read signs will be
necesséty to minimize confusion accompanying changes in
train operation, track layout and platform allocation.

e. Education system

| On-the-job-training by foreign engineers and a
programme of overseas study are essential in the education
programme for smooth introduction of technology.

f. Fare adjustment

In order to improve the financial position of the
lines, fare adjustment will be made in the 1ong}term.
g. Funding scheme
"~ The electrification is a'large pfoject for B.R.C. and
is closely lioked to the B,R.C. fipnancial position. As
regards the local currency ‘portibn it is advisable that
government equity be ‘increased tb lower the debt equity
ratio and that the M.E.B. loan conditiohs_be relaxed to
improve the financial position. _As' regards the foreign
currency portion it is also advisable that concessional

loans with low interest rates be raised.
h. Coordinatiop with other transportation

The electrified Circular and Suburban Lines can play
a major role in 1ﬁass' tranéportation between the CBD and
the gsuburban areas, while buses and expresées will provide
feeder services.






RESTRTCTED

'CHAPTER 1 INTRODUC_TION_

RESTRICTED






CHAPTER 1 INTRODUCTION

1-1 Background to the Study

Rangoon_'is the Cépital of Burma and is the politiﬁal,' cultural,
economic, industrial  and trade centre for the <country. The present
popﬁiétibn' of :Rangoon is approximately 2.5 million, and the rate of
increase for the last ten years is estimated at 2 percent. .

 Urban transportation is mainly provided by a toad transport system
which includes public and'ﬁr{vate_buses, and a railway system cousisting
of the Rangoon Circular Railway Line (hereinafter veferred to as the
Circular Line) and the suburban section of the Mandalay Line (hereinafter
referred to as the'Suburban Line). In 1982, Rangbon‘s bus and pick-up
services carried a daily,fotal of 1.51 million passengers, while that for
the railways wés only 940 thousand. ' : l '

-In: the centre of Rangoon City, traffic regulation by 'a one-way
traffic éystem has been put in efféct, but the main roads remain bongested
and traffic jams are increasing in severity, In such ¢ircumstances,
public and private buses rtun 46 services between 'tHé main centres of
passenger?concentration. The buses are always_fuilfand the demand is not
met, In additibn, mahy.of the buses_operatéd are small and dilapidated.

The Circular Line is an unelectrified, double track line covering
almost all of Rangoon City, and has a toral length of 45.9 kilometres.
The Suburban Line is an uneleétrified, double track line extending
north~east from Rangoon énd runs the 20;7 kilometres between Rangoon and
Ywéthagfi. The passenger service on the Circular and Suburban lLines is
currently provided by trains which are counfigured with a diesel locomotive
and six carriages. However, even the busiest section during peak hours,
‘has only two or three trains per hour. A round trip on the Circular Line
takes. 2 hours 20.minutés-whi1e it takes 53 minutes on the Suburban Line
from Rangoon to Ywathagyi. With such a slow speed and infrequent service,
the trains are used to theif full capacity during the peak hours in the
morning and evening. Overall improvement _is required for the urban
transportation infrastfucture, but that for the railway passenger service
is particularly urgent since the passeuger train service is not making a
great contributiom to urban transportation.

The vrailway transport volume in Rangoon ¢ity can be markedly

augmented through increasing the transport capacity by raising the



frequency of train service and the speed of the traius. This will both

attract users and shift passengers from road vehicles to railways.

However, these measures cannot be taken at present because of the physical’

condition of the railway facilities and rolling stocl.

Under such circumstances, the Government of the Socialist Republic of
the Union of Burma, and the Japan Internat10na1 Cooperation Agency reached

an agreement to prepare a fea31b111ty study for the electrlflcatlon of the

Circular and Suburban Lines. The study commenced_;in February 1984

according to the scope of work established in August 1983.

1-2 ObJectlve of the Study
The objective of the study is to investigate the fea31bx11ty of the

electrification prOJect for the Circular and Suburban Lines. The ultimate
objective of the pro;ect is to increase the rallway capac1ty as well as to
improve the railway passenger service as a wmeans of solving the urban

traffic problem in Rangoon.

1-3 Outline of the Study

The study covered Rangoon City and part of Hlegu :toﬁnship, and

focused on the area along the lines (cf. Fig. 1.3.1), in accordance with

the following policies.
(1) Safety and standards

Safety  and standardization of the new sgystem were'stréssed in the

study, and due consideration was given to the local ciréumstanceé.
{2} Technology transfer

" Technology transfer was pursued  to the Burmese counterpart

personnel during the course of the study.

The followingé are the outlines of the study.
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1-3-1 Socio-Economic Frameworl

The socio-economic framework forms a ‘basis for the rvailway demand

forecast and for ecomomic and financial appraisals.

The socio-economic background, economic plans and
future development of Rangoon have

energy situation in

Burma, and the present condition and
been studied through statistics and discussions with the goverumental

organizations concerned.

1-3-2 Railway pemand Forecast

The railway demand was forecast in the following way, based on &

thorough analysis on the presént statusi -
(a) ?resent passenger flow pattern was estimated by mode.
{b) Production and attraction volume was forvecast in_rélation to the
economic indicators.
(c) Diétfibution pattern was projected.

(d) The railway demand was forecast using the modal split model.

1-3-3 Electrification System
The AC electrification system was selected -after taking worldwide
technical trends, the power supply, the railway conditions in Rangoon and

the initial costs into consideration.

The electric locomotive traction system was selected aftér
consideration of the transport capacity and the economic comparison with

the electric car system.
The direct feeding system was selected as a result of considering the

feeding distance, the inductive interference, the rail potential and the

construction costs,

1-3-4 Train Operation Plan

The train diagram after electrification was the result of considering
the train frequency, the formation and running time necessary to meet the

demand under the conditions of the railway facilities.

1-3-5 Rolling Stock Plan

The principal specifications of the electric locomotives and
carriages were determined., Modifications to the existing workshops and

sheds were planned to accompany electrification.



1-3~6 Electrification Facilities Plan

The power receiving point of the traction power was planned to be
located at the Thaketa substation after studyihg the future expansion and
the impact which railway electrification would have on the power network
system. .

The - location of the railway Substatibn and ‘capacity of the
transformers were determlned along w1th the overhead contact system and
the tracks to be wired. The contact wire height above the rail level is

set so as to minimize modification of the existing road overbridges.

1-3~7 Modification of Structures and Facilities for Electrification

Track lowering and - passenger ovérbridge raising Iwere planned to
ensure sufficient clearance between the live parts and the ground. The
necessary changes of the traék.Alay0ut were planned, and dfainage to
prevent track inundation was also included.

It was also planned to change the block system and the track circuit
system, and to newly install relay interlocking device and level c¢rossing
alarms.

Modernlzatlon of the telecommunications system, including counter=-

measures against inductive interference, was also planned.

1-3-8 TInvestment Plan

The investment costs were estimated for both the local and foreign

¢urrency portions, and the construction schedule was prepared.

1-3-9 Economic and Financial Appraisals

An economic appra1sa1 w1th respect to the national economy and a
financial appra1sal with respect to B.R.C. were performed in the following
manner. )

The economic fe331b111ty was evaluated not, only by the EIRR for the
incremental costs and benefits between "With the Project" and 'Without the
Project', but alsé for the other social benefits which are difficult to
quantify. _ _ _

The financial feasibility was evaluated by the FIRR for the
incfemental cash flow between "With the Project" and "Without the

Project", and by the financial ratio of the Circular and Suburban Lines.



1-4 Study Schedule

The study schedule is shown in T

Table 1.4.1

able l.4.1.

Study Schedule

Item

1984

1985

Feb | ¥Mar |Apr|Hay

Jun | Jul

Aug.

Sep |Oct

Nov {Dec {Jan

[Feb [Mar

Preparatory Work
in Japan

Work in Burma (1)

Work in Japan (1}

Work in Burma (2)

Work in Japan (2)

Presentation and
discussion of the
Interim Report

Work in Japan (3)

Presentation and
discussion of the
Draft Final Report

Final Work
in Japan

=

Submission of
the Reports

0

Inception
L |

0

Progress

; 1

0

Interim

L

0

Praft Final

|

0
Final
{

. Work iwn Japan

1-5 Organizations for the Study

1-5-1 Supervisory

Yasuji SEKINE

Commit tee

— Chairman

L

Work in Burma

Professor, Department of Electrical Engineering, University'of.Tokyo

Yuhei SHIMAZAKI

- Demand Forecast, Economic and Financial Analysis

Deputy Director of Transport Promotion Division, Regional Tranmsport

Bureau, Ministry of Transport




Taichi KANEKO . - Railway Facilities
Chief of Special Railway Section, Railway Facilities Division,
Land Transport Engineering-Department,'RegiOnél Transporl Bureau,
Ministry of Traasport

Hideharu YOSHIOKA ~ Electrification
' Chief of Engineering Seétion, Railway Facilities Division,
Land Trahspoft=ﬁngineerihg Department, Regional Transport Bureau,

Minisﬁy of Transport

1-5-2 - Study Team

Tatsuya ISHIHARA - Team Leader .

Takéyuki TERAL - Deputy-Leader/System Engineeriﬁg
Hiroyuki INONE - Electrification _ '

Naoyuki TESHIMA ~ Transport Demand Forecast

Tatsuhiko HOSAKA - Train Operation'

Wasaku OKADA ~ Rolling Stock and Workshop

Koichi ISUMI - Structures and Track

Satoshi MURATA - Power Supply

Yoshikazu NAGASHIMA - Overhead Contact Systém and Substation

{Work in Burma-—1)

Fumiyulki KONNO ~ Overhead Contact Sysfem and Substation
Sadao SUZUKI ~ Signalling and_TeIecommuﬁicafions
Junichi YASUDA ~ ‘Economic and Financiai'Appraiséls
Masatoshi KAMIKUBO ~ Economic and Financiél Appraisals

1-5-3 Burma Railways Corporation Counterparts

Mechanical and Electrical Engineeriug Department

U Shwe Win Chief Mechanical and Electrical Engineer
.U Maung Maung Aye - Debuty Chief Electrical Engineer

Deputy Chief Mechanical Engineef (Carriage)

'

U Kyaw Myint
U ‘Hla Myint - Deputy Chief Mechanical Engineer (Locomotive)

U Tin Hlaing ~ Divisional Electrical Engineer

Civil Engineering Department

U Tun Thein ~ Chief Engineer

U Thin Tu - Deputy Chief Engineer (Planning & Administration)
U Kyi Nyunt - Deputy Chief Engineer (Signal & Telecommﬁnication)
U Than Myint ~ Senior Staff Engineer (Planning & Design)



Traffic Department

U Mya Than Chief Traffic Manager

peputy Chief Traffic Manager {Operating)
Deputy Chief Traffic Manager (Passenger)

0

11

U Htun Kywe

U Chan Tun Aung

U Tin Yee Manager (Operating)

1

Account Department _
controller of Railways Accounts

U Kan Tun
Deputy Controller of Railways Accounts

U Méung Maung

U Nyan Wip
U Maung Maung Lwin - Accounts Officer

Senior Accounts Officer

1=-5-4 Persons GConcerned in Covernmental and Other Organizations

Planning Departwent (P.D.), Ministry of Planning and Finance

U Kyaw Sein - Additional Director
Daw Yi Yi Thwe . - Additional Director
Daw Mya Mya Kyi - Sr. Deputy Director
U Ye Myint -~ Deputy Director

U Kyaw Han Assistant Director
Foreign Economic Relations Depértment (F.E;R.D.),
Ministry of Planning and Finance
U Khin Maung ~ Adviser
U Than Myiﬁt - Chief of Section
U Maung Maung.Lay .~ Chief of Section
Myanma Foreign Trade Bank (M.F.T.B.), Ministry of Planning and Finance
U Aung Nyunt Pe - Managing Director
Central Statistical Orgamizatiom (C.5.0.),
Ministry of Planning and Finance

Daw Tin Tin Shwe - Addifional Director

U Hein Gyaw Additional Director

Deputy Director

!

U Aung Sein

Daw Hla Tint - Deputy Director

U Aung Myint Thein - Assistant Director
Ministry of Transport and Communication

Col. Sein Ya - Deputy Minister



‘Transport and:Communicatioﬁ Planning and Operation Department

(T.€.P.0.D.), Ministry of Tramsport and Communication

U Pe Maung Tin
U Ryin Ntwe

=

Director

Additional Director

Burma Railways Corporation (B:R.C.),

Ministry of Transport and Communication

U Tin Tun

U.Saw Clyde

U Kyaw Hlaing
U Aung Kyaw San

Managing Divector
General Manager .
Deputy General Manager

Manager (Administration)

Road Tramsport Corporation (R.T.C.),

Ministry of Transport and Communication

U Tin Tun Aung

U Thayne Toon

U Khin Maung Myint
U Wai Lynn

U Myo Nydnt

l

‘General Manager
Administrative Manager
Deputy Traffic Manager
Statistical-Officer

Assistant Statistical Officer

Posts and Telecommunications Corporatien (P.T.C),

Ministry of Transport and Communication

U Tin
J Pe Than
U Myint Win

General Manager
Deputy General Manager

Deputy Project Manager

Department of Meteorology and Hydrology {(D.M.H.),

Ministry of Transport and Communication

U Sein Shwe U

Director

Department of Civil Aviation (D.C.A.},

Ministry of Transport and Communication

U Tun Aye
U Win Bo

Project Mamager

Assistant Project Manager

Concrete Pipe Construction Plant (C.P.C.P.), Ministry of Industry = 1

U Sein Han

Manager

Electric Power Corporétion (E.P.C.), Ministry of Industry - 2

U Maung Maung Aye
U Nyunt Hlaing

‘U Bo Kyin

-~ U Kyaw Myint
U Hla

1

Chief Engineer

Deputy Chief Engineer (Planning)

Superintending Engineer (Planning)

Divisional Electrical Engineer {Rangoon Division)

Electrical Engineer (Planning)



Technical Services Corporatien (T.8.¢),

U

Housing Department (H.D.),

U Tun Shue -

U San Tun Aung - Director

U EKyan Thein - Deputy Director

U Than btoe - Assistant Director

U Htin Myaing - Assistant Divector

U Kyaw lLatt ~ Agsistant Director

U Than Hnit - Assistant Director
Department of Labour {(D.L.), Ministry of Labour

U Ngwe Tun - Director General

U San Thein - Additiomal Director

Daw Sein Sein

Daw Myint Myint Aye - Deputy Assistant Director

Win Myint -

Agsistant Director

Divector General

—~ Additional Director

Ministry of Industry =— 2

Ministry of Construction

Raugoon Division Buses Control Committee (R.D.B.C.C.)

U Chit Sein - Secretary of R.D.B.C.C,
Lt. Col. Tin Qo ~ Member of R.D.B.C.C.

U Mya Win

U Hla Min - Member of R.D.B.C.C.

U Thaw Zin Thann ~ Member of R.D.B.C.C.

U Maung Than
Rangoon City Development Committee (R.C.D.C.)

U

Kyi Twin -

Names of organizations are abbreviated for

report.

- Member of R.D.B.C.C.

Assistant Engineer

._]_OF

- E.C. Member, Rangoon Division People's Council

the remainder of

this
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CHAPTER 2  $SOCTO-ECONOMIC FRAMEWORK

2~1 National Economy
2-1-1 Pqpulatibn and Labour Force

Burma has a population of 35,684 thousand (1982/83), with an annual
average growth rate of 2,2% for the'past 20 years. The labour force was
estimated at 14,185 thousand (1982/831, which is equivaleﬁt to 39.8% of
the population. .B& fndusﬁfy,'agriéulture empioyed 63.6%, while proceésing
‘and manufacturing, and trade were tﬁe oniy other ihduéffies exceeding 5%.
By éecfor!‘thé ho*opérative and private.sectérs employed 89.22,.with the

state sector accounting for the remainder.

Table 2.1.1 Estimated Labour Force (1982/83)

(Unit: Thousand}

| state e Total ey

Agriculture 77 8,951 9,028 63.6
Livestock and fishery 15 175 190 1.3
Forestry | 95 87 182 1.3
Mining 70 15 83 6.6 -
Processing aﬁd'manufadturing 184 966 1,150 8.1
Pover 16 _ - 16 0.1
Construction 147 72 219 1.5
Transport and communications 114 356 470 3.3
Social sérvices 222 81 303 2.1
Administration 522 27 549 3.9
Trade 64 1,322 1,386 9.8
Workers n.e.s. - 609 609 4.3
Total - o 1,526 12,659 14,185  100.0
(Percesitage distribution) | (10.8) (89.2) (100)

Source: Report to the Pyithu Hluttaw
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7~1~2 Overall Economy

The GDP was 46,945 million kyats equivalent to us$s, 868 million and

the
(Us$l = 8 Kyats), These figures indicate Burma to be a typ1ca1 developlng

per capita GDP was 1,316 Kyats (equivalent to US$165) in nominal terms

country.
The Burmese - Government has been endeavouring to develoP the gconomy

and has attalned some successes, after a perxod of stagnatlon durlng the
1960s and early 1970s. The GDP growth rate is high, and has been

avexaglng 6.4% in real terms since 1976/77. |
Stable prices have encouraged this lmprovement, and the. inflatiou

rate {in terms of GDP deflators) has remained below 6% since 1977/78.

Table 2.1.2 CDP Trends

(Unit: Million Kyats)
1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 '1982/83

GDP (in real terms) 12, 25 12,996 13,843 14,562 15,718 16,716 17,905

Growth rate (%) 6.1 6.0 6.5 5.2 7.9 6.3 _ 7.1
GDF (in nominal terms) 27,427 29,618 31,800 35,333 38,609 42,850 46,945
Growth rate (%) 16.8 8.0 7.6  11.1 9.3  11.0 9.6
GDP deflater (%) 223.6 2279 229.7 242.6 245.6  256.3  262.2
Inflation rate. (%) 10.1 1.9 0.8 5.6 1.2 4,4 2.3

Note: Hereinafter "in veal terms" means in 1969/70 constant producers price.

Source: ‘Report to the Pyithu Hluttaw

This improvement has been largely attributed to steady increase in

agriculture production. Agriculture contributed 2.1%Z to GDP growth rate
of 6.4%. Production increases in rice have played a major tole on the

agricultural development.

- 14 -



Table 2,1.3 Contribution Rates to GDP

(Unit: 2)

Sector from 1975 vo 1952  GDP Share hope Toueton
Agriculture - ' 7.7 _._ - 27,0 2.1
Livestock & fiéhefy ' | 5.1 7.2 0.4
Forestry 6.5 2.3 0.1
Mining : 10.8 1.0 0.1
Processing & manufacturing 6.3 : 10.4 0.7
Power s 14.7 0.8 0.1
Construction 14.2 1.7 0.2
Transport & communications 7.0 5.4 0.4
Social & administration services . 6.8 ‘ 19.4 1.3
Trade | 3.8 24,8 0.9
Total 6.4 100.0 6.4

Note: Contribution rates are calculated by multiplying the sectoral growth
rates by their GDP shares. :

Source:Report to the Pyithu Hluttaw

Investment in real terms has rapidly increased at an annual rate of
20.1% since 1976. This growth in investment is partially attributable to
the high growth rate of the GDP.

Table 2.1.4  Growth Rates of Major Macro-Indicators

(Unit: %)

Particular 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 Average

GDP 6.1 6.0 6.5 5.2 7.9 6.3 7.1 6.4
Tmports 0.0 25.1 37.8 27.1 3.3 8.7 31.1 21,6
Exports 9.6 16.6 A3.0  34.6 9.1 0.6 20.2 12.1
Consump tion 5.9 4.5 4.5 3.3 7.9 5.7 6.4 5.4
Investment 19.4  48.2  29.5 19,1  A2.2 13,0 19,6 20,1

Source: Report to the Pyithu Hluttaw

- 15 -



9-1~3 Public Finance
The state administrative organizations have

the last five years because of the ste
rapid lacreases in foreign loans and aid.

The current revenue of the state economic enterprises

increased vapidly, accompanying t
g for capital expenditure.

he expansion of foreign loans

and domestic bank financin

Table 2.1.5 Public Finance.

maintained a surplus for

ady growth of receipts, and the

has also

and aids,

{Unit: Million Kyats)
Particutars 1978/79 "1979/80 1980781 198182 1982/83 Growth Rate
State Administrative
Organizations
Receipts 4,553 5,452 5,593% 7,033 6,256 B.3%
1. Revenue Erom Taxes 3,183 1,608 3,711 4,257 4,134 6.8%
2. Receipts from State 1,000 1,401 1,712 2,217 1,943 11.4%
Economic Eunterprises o

3, Orhers 369 43 516 559 519 11.9%
Current Expenditute 3,483 3,719 4,081 4,667 4874 8.8%
Foreign Loans and Aids 596 788 522 B54 1,126 17,22
Financial Account (222 {3200 (-)202 (~}at . (-)162 -
Amount Available for ' : Yy
Tnvestment 1,4%4 . 2,322 ) 2,578 3,140 ?, 346 12,92
Tnvestment 682 952 1,219 129 1,984 30.6%
Surplus {+)fDeficit -} (+}762 (+31,370 (+}1,360 (+)1,8649 (+)361 -
State Enterprises .
Current Revenue 13,613 15,428 17,966 19,677 21,701 12.4%
Current Expenditure 13,993 15,310 18,122 20, 253 22,166 12.2%
Foreign Loans and Aids 1,381 2,150 1,406 2,153 2,101 18.3%
Financial Account (-)197 (=427 (~}534 (-}629 (-)843 -
Volume of Capital ] )
Expenditure 3,240 4,506 4,014 5,142 6, 386 18.9%
gthers 868 - - - - -
Bank Financing (+)/ .
Deposits (=) (+)1,528 . (+)2,666 (+)3,298 (+24,1% (+)4, 984 2.4
Town and City Develop- B -
ment Commiktees
Gurrent Revenue 142 149 165 203 218 11.43
Current Expenditure 95 111 129 143 173 16.2%-
Foreipn loans and Aids 23 10 21 - 22 -
Financial Account - - - (2% (-4 -
volume of Capital
Expenditure 72 51 7 66 110 11.3%
Bank Financing {+}/ ,

(+)2 (+)2 . {+)13 (+)3 (+)48 130.2%

Depasits (-}

Saurce: Report to the Pyithu Hlutraw

~ 16 -



2-1-4 Balance of Payments

(1) Trade

There have been deficits in the trade balance slnce 1977/78. . These
Vdef1c1ts have expanded due to the 24.8£ annual increase in lmports,
which is hlgher than the 18.4% annual increase in exﬁorts, for the
period from 1977/78 to 1981/82. _

Exports ‘totalling 3,453 m11110n Kyats were equlvalent to 8. 1/ of
the GDP in 1981/82, By c0mmod1ty, rice, rice products, teak and
_hardwood were major export items, and accounted for '66. 1% of the total.

Imports totalling 5,057 million Kyats were equivalent to 11.8% of
‘the GDP in 1981/82. The Burmese _Goﬁernmeht controls all imports' and
placeé'Priority on industrial materials and goo&s_su¢h as raw_materialé,
tools and spare parts, machinery and equipment which account for 69.3%

of all imports. Consumer goods account for less than 10% of imports.

- 17 -
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(2) cCapital balance

The capital balance showed a surplus due to foreign .grants and

loans to make up for the trade deficit. Repayments and interest on

loans have therefore shown recent increases.

Table 2.1.7 ‘Balance of Payments

(Unit: Million'Kyats)

1977/78 1978/79 1979/80 1980/81 1981/82 Gggﬁgh
TRADE | o |
Exports 1,714 1,632 2,634 3,180 3,462 19.27
Tniports - 2,968 - 3,815 4,270 4,603 5,951 - 19.0%
“Balance =1,254  ~2,183  ~1,636  ~1,423 2,489 18.7%
SERVICES .& TRANSFERS
Receipts 214 249 457 608 657 32.4%
Payments 293 398 574 720 881 31.7%
(Interest) (60) (144) (160) (168) (379) . 58.5%
Balance -79 ~149 117 -112  -224 29.87
CURRENT BALANCE ~1,333 -2,332 -1,753 -1,535 -2,713 19.4%
CAPITAL
Grants & loans 2,015 2,926 3,088 2,459 3,237 12.6%
Repayments 592 442 686 791 961 12.97
Balance 1,423 2,484  2,402° 1,668 2,276 12.5%
Errors & omissions 21 S4 ~45 85 128 57.1%
OVERALL BALANCE 111 206 604 218 ~309
FORKIGN EXCHANGE RESERVES 870 1,074 6,177 1,895 1,587 16.2%

Source: Report to the Pyithu Hluttaw

- 19 -



(3) Foreign exchange rates

In April 1984, the exchange rate for -the Kyat was 3.5 Kyats per 100

Yen and 8.0 Kyats to the US dollﬁr, but the rate against the Yen and the

dollar has dropped slightly in recent years.

Table 2.1.8  Exchange Rates
(Unit: Kyats/Uanit)

. : _ ' Annual
1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 Change
: _ ate
Japanese . ocnc 33995 29292  3.0538  3.2792  3.1250  2.4%

100 Yen _
U.S. Dollar 7.1042 6.7884 ~ 6.5720  6.6194  7.3173  7.7596  1.5%

Source: Selected Monthly Economic Indicators (Cemtral Statistical
Organization)

2-1-5 Prlcps

Prices have been stable in recent years, especially since the averdge
iﬁflatlon rate for démestic products was 2.8%. The 1nflat10n rate for
imported goods was slightlj higher than this, but has been stable since
1979/80, at a rate of less than 4.5%. '

Stable prices are assumed teo continue during the prOJect life because

(a) prlces of domestic products are regulated by the Government,
(b foreign exchange rates and 1imports are cohtrolled by the

Governmentl,
{¢c) world market prices for transportation goods are stable because of

fierce competitiogil.
Escalation factors will not be considered in the base case for the

economic and financial appraisals.
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Table 2.1.9 Inflation Rates

{(Unit: %)

1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 Average

GDP Deflator 227.9  229.7 242.6 - 245.6  256.3  262.2

Inflation Rate of
" Domestic Products

Import Deflator 367.1 411.7  422.2  434.1  452.2 469.0

Inflation Rate of
Import Goods

1.9 0.8 5.6 1.2 o4 2.3 2.8

2.4 12.1 2.6 2.8 - 4.2 3.8 5.0

Note : The deflator is calculated by dividing the indicator at the
current price by that for 196%9/70 constant price
Source: Report to the Pyithu Hluttaw

2-2 TEconomic Plan
2-2-1 Twenty—Yéar Plan

Burma has drawn up a Twenty-Year Plan (for 1974/75 to 1993/94) in
order to define the national long~term objectives and the action to be

taken to achieve it.
(1) Major objectives

(a) To double the standard of living;
in order to provide sufficient food, clothing, housing and other
goods;_thé GDP per capita will be doubled by expanding tﬁe GﬁP'by 320%
(in real terms) by 1993/94. Investment has been rising, supported by

the rapid increase in export earnings.

Table 2.2.1 Macro—-Economic Goals

Growth Rate Times
Population . 2. 3% 1.6
GDP 5:9 3.2
Consumption 4.8 2.6
Investment 3.6 6.2
Imports | 8.2 4.9
Exports 10.9 7.9
Per Capita CDF¥ 3.5 2.0

Source: Al Outline of Directives for the Twenty-Year Plan and
Second Four-Year Plan
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{b) To change the economic base from an agricultural one to an

agricultural-industrial ove;

The processing and manufacturing sector will be dramatically

developed to account for 22.1% of the GDP. Mining, = power,

construction, transportation and commnication sectors were also set

higher growth rates than the GDP for industrialization.

Table 2.2.2 Structural Targets

(nit: %

, Annual
Sectox ‘ 1973/74 1993/94 ‘Growth Rate
Goods 51.4 56.3 6.4
Agriculture 25.7 20.9 4.8
Livestock & fishery 7.8 6.3 4.8
Forestry _ 2.6 2.1 4.8
Mining 1.2 1.3 6.5
Processing & manufacturing 11.5 22.1 9.4
Power 0.7 1.4 9.4
Construction 1.9 2.4 7.1
Services . 136 . 22,8 5.7
Transportation 5.8 7.8 7.3
Commuuications 0.3 0.4
Others 17.5 146.3 4.9
Trade . 25.0 20.7 4.9
GDP . 100.0 : 100.0 5.9

Source: An Mutline of the Directive for the Twenty-Year Plan and the Second
Four—-Year Plan.

¢) To reiunforce the government and co-ogperative sectors
Highest priovity will be given to goverument and co-operative
sectors in developments which will account for 648% and 267 of GDP in

1993/94, respectively.
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Table 2.2.3 Targets for Ownership Change in Real Terms

- (Unit: %)

Ownersbip 1973/?4 1993/94 'ézgaia Rate
State 35 48 8.0
Co-operative 8 26 ' 13.0
Private 57 26 1.9
Total | 100 100 5.9

Source: An outline of Directives for the Twenty-Year Plan and
the Secound Four-Year Plan

(2) Four-Year Plaus

'The__Twentmeear Plan is divided inte five consecutive Four-Year
Plang. The GDP growth rate targets are planned to rise yearly fesulting
in an average annual GDP growth rate of 5.9% in yeal terms for the

entire twenty year period.

Table 2.2.4 GDP Growth Rate Targets

(Unit: %)
. : Annual
Perlod | _ Four-Year P}an Crowth Rate
1974/75 to 1977/78  Second Four -Year Plan 4.0
1978/79 to 1981/82 Third Four -Year Plan 5.0
1982/83 ro 1985/86 Fourth Four =Year Plaa 0.0
1986/87 to 1989/90 Fifth Four -Year Plan 7.0
1990/91 to 1993794 Sixth Four ~Year Plan 7.6
Entire Périod : 5.0
Note: ‘Real terms

Source: An outline of Directives for the Twenty-Year Plan and the
Second Four-Year Plan

2-2-2 Fourth Four-Year Plan

The Fourth Four—Year Plan is formulated for the realization of the

objectives of the Twenty-Year Plan.
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(1) Overall targets

In the Fourth Four-Year Plan, the GDP growth rate is to be vaised

to 6.2%, while investment will be set at the lower growﬂ)'raté of 7.6%

in comparison with the Twenty-Year Plan.

Table 2.2.5 Macro-Economic Targets

(Unit: %)

Indicator é?gzi; Rate
Population 2.3
GbP 6.2
Consumpt ion | 5.4
Investment 7.6
Imports 7.0
Exports | 13.0
Per Capita CDP 3.8

Source: An outline of the Fourth Four-Year Plan

(2) Structural targets

In the Fourth Four-Year Plan, livestock and fishery, mining,
processing and manufacturing, power, tramsport, communications sectors
are given higher growth rates than that for the GDP, In particular, the
mining, power and communications sectors are planned to increase at an

annual growth rate of more than 10%.
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Table 2.2.6 Structural Targets of Fourth Four-Year Plan.

(Unit: 2)
' ' Annual '
Sector 1981 /82 1985/86 Growth Rate
Goods | 53.6 54,9 6.9
 Agricul ture 28.4 27,5 5.4
Livestock & fishery 6.6 7.0 8.2
Forestry 2.4 2.3 5.0
Mining 1.5 2.0 12.8
Pfocéssing & manufacturing 10.7 R 5 Y 8.4
Power | 1.2 1.9 18.2
Construction 2.8 2.67 b .4
Services 2;T§ﬁ_ﬁ_n_i 24.0 B 5.4
Transport 4.9 5.0 _ 6.9
Communication 0.4 . 0.6 16.4
Financial institutions 3.1 3.1 5.3
Social and administrative '
services 10.4 10.0 5.4
Others ' 6.0 5.3 3.1
Trade 21.6 21.1 5.7
GDP 100.0 100.0 6.2

Source: An Qutline of the Fourth Four-Year Plan

2-2-3 Plan Performance
(1). The Third Four-Year Plan

The Third Four—Year Plan was successfully implemented on the whole,
and an average annual growth rate of 6.5% was achieved for the fouf_year
period. This DQerall performance was due to agricultural develqpment,
The mining and the processing and manufacturing'sectors, which reQﬁire
high growth for the realization ~of the transfer to an industrial-
agricultural eﬁonomy, shoved relatively ﬁoor perfofmande. it is a'major
policy to develop these sectors during the rest of the Twenty-Year Plan

period.
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Table 2.2.7 Plan Performance of Third Four-Year Plan

(Units %3

Average
Sector ‘Performance
cDP T T 99 .8
Consumption 9¢.1
Investmeﬁt 98.6
Import 88.7
- Export 75.6
Goods 99.0
Agriculture 102.2
Livestock & fishery 101.G
Forestry 98.0
Mining 82.4
Pfocessing.& panufacturing 20.9
Power . 99.1
Construction 106.5
Services 162.7
Tranéportation 99.3
Communications 121.6
Financial insritutions 143.8
Social & administrétive 95,6
Others - 99.8
Trade . “""‘_'“'"9‘8(' 5 7

Source: Report to the Pyithu Hluttaw

(2) Future performance

Burma has high poteantial for economic growth in fﬁat it has
abundant agricultural, forest and wmining resburces,_ relatively high
educational 1ev§1, stable QOpﬁlation increase and a food and energy
self—sufficignt economy. It will be impossible to maintain'.high
economic growth if Burma fails to manage her economy. In the study, the
targets of the Twenty-Year Plan are assumed to have been attained &ufing
the plan period. The final economic performance of the Sixth Four-Year
Plan whieh forms the last part of the Twenty-Year Plan, is assumed to

continue_during the remainder of the project life.
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23 Energy Situation
9-3-1 Overall Demand and Supply Situation

Burma is presently seif-sufficient in ewnergy, with the major energy
sources .beiﬁg crude oil, natural gas and hydro-electric power. The
original _energy sourceg are estimated 28,998 million keal, with the
breakdown béing - 54%  for oil, 382 for nunatural gas and 8% for

hydro~electricity.

“Table 2.3.1 Original Energy Supply

(Unit: Million kcal)

1978779 1982/83

Volume Calorie % Voluwe  Calorie . %

Crude oil o o
(US 1000 barrels) 95999 14,946 7.3 10,549 15,764  54.3
?iﬁ?;?énggi‘ feoty 95897 4,296 20.5 2,640 10,931  37.7

dro~eléctrici ,
Bydrorelectrieity 703 1,722 8.2 9040 2,303 7.9
(105 wwh) °

20,964  100.0 28,998  100.0
note : Crude 0il 9,400 keal/litre .
Natural Gas - 9,400 kcal/litre (liquid base)

Hydro-electric power 2,450 keal /kwh
Source: Report to the Pyithu Hluttaw

2-3-2 Crude 0il
(1) Demand and supply

There -are almost no oil imports- except  for special oil products
such as high octane jet fuel. Crude oil. used to be exported, but the
récent year exhaustion of domestic reserves has meant that crude oil
production since the steady increases between 1974 and 1979, has
remainéd consgtant between 10 and 11 million U.S. barrels.

Programmed consumption of oil and the utilization of alternative
energy sources are becﬁming' important policies since no dramatic

increases in the crude oil production can be expected.
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Fig. 2.3.1 Crude 0il Production

Souyce: Requt to the Pyithu Hluttaw

(2) 0il price
The international frice of 0il has been fluctuating 1argeiy and has
recently shown a downward trend. The 1984 spot price of light oil iu
Rotterdam was US$0.79 ?er gallon. Burmese diesel high speed 0il is of
almost equal quality as light 0il, and costs 2,95 Kyats per gallon
(equivalent to U$$0.37). The domestic oil price has been kept at 47% of

the internatiomal price.
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Fig. 2.3.2 Light.Oil Spot P?ice o
Source: HRotterdam Spot Market.
2-3-3 Electric Power
(L) Deﬁand and supply

Electric power consumption has increased at an average aﬁnual rate
of 8.3% for the last ten years, and there has been a remarkablée increase
in that for industrial use. This, _domestic use and miscéllaneous use
account for 55%, 28% and 17%, respectively of the 1982/83 electric power
consumptibn. The electric demand elasticity against the GDP was 1.56.
This demand will increase higher than GDP growth if the past trends
continue into the future. _

‘Electric power'plants have been installed to meet the increasing
demand, and the total installed capacity was 741MW in 1982/83 compared
to 253MW in 1972/73, representing a 12.7%4 average annual increase. New
installations have increased the electric power generation Erom 651
miliion KWh ‘in 1972/73 to 1,516 million kWh in 1982/83, at an average
annual growth rate of 8.8%. | '

Electricity losses account for 28% of the power generated. A total
of 66% of these losses occurred in distribution as a result of the

antiquated distribution lines. It is a major policy to improve the

distribution network.
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Table 2.3.2 Generation, Consumption and Loss of Blectric Power

1972/73 1982/83 Growth
: (%} (%)  Rate (Z)
Capacity (MW) 253 - 741 - 127
Gemeration  (Million kWh) 650 100.0 1,516 100.0 8.8
Loss _ (Million kWh) 158 24.2 424 28.0 10.4
Consumption  (Million lWh) 493  75.8 1,092 72.0 8.3
Industrial 261 (52.9) . 603 (55.2) 8.7
Domestic 131 (26.6) - 308 (28.2) 8.9
Miscellaneous- : _ 101 (20.5) . 181  (16.6) 6.0
GDP (Million Kyats) 10,538 : 17,905 5.4
Note : { ) shows percentage of consumption

Source: Report to the Pyithu Hluttaw

The 1982/83 breakdown.for the sburces'of electric power‘éhows that
62% was by hydro-electric generators, 29% by gas turbine generators, 64
by thermal power generators and 3% by diesel generators. In the future,
the generating capacity will 'increase with the installation of éas
turbine plants for the short term, and by the installation of
hydro—electric power plants for the long term. Eléctric generation will
meet the futﬁre deﬁand since ‘hydro-electric power and natural gas are

abundant resources.
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(2) Costs and prices
sales price were 24,9 Pyas be_r KWh  and

The 1982/83 unit cost and
gince 1979, the sales price has

29.0 Pyas  per kWh, respectively.

increased in proportion to rhe increase in the unit cost due to the

“installation of gas turbine power plants which have relatively high
Hydro-electricity will increase in impo

investment required for hydro-electric

running costs. rtande in the
long term, but the huge' initial

plants with a low cost operation will mean that the increase of the

interest burdem will do little to decrease the total running cost.

(Pyas/KWh}
351

29.0

30

25t

06T
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1
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Fig. 2.3.4 Unit Prices and Costs of Electric Energy

Source: Report to the Pyithu Hluttaw
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2~4 Development in Rangoon
2e4=1 Population

Rangoon_City'belongs to the-Rangoén Division and is compbéed of 27
townships. (Ywathagi station is located in Hlegu township outside of
Rangoon City.) In'1983, Rangoon City had a populétioh of 2.5 million in
an area- of 209 .square kilometres, making the pdpulation density 11.9
thousand persons per square kilometre. |

The  population of Rapgobﬁ City ‘accounts for 6.7% of that of Burma .
The growth rate of the population was 2.0% lower than the DBurmese
population growth rate of 2.2%. The Housing Department estimated that the
bopulation of Rangoon City will increase at a higher growth rate than in
the past. ' .

The townships of Pabedan, " Kyauktada, Latha, Pazundaﬁng and Lanmadaw’
have extremely high population densities of over 50 thousand persons per
sguare kilometre; while ~ those of Ahlone, Sanchaung, - Tamwe  and
Mingaiataungnyunt also have high population'densities of over 20 thousand
" persons per square kilometre. - These 'tbwnships are all .located, in the
southern part of Rangoon City. On the other hand the population of these
townships has either decreased or .stayed constant with the population
dispersal to suburban areas such as Hlaing, Insein, Mayangon, Thingangyun,
Dawbon and Thaketa, where the growth rates were wmore than 2.5% (cf.
Fig. 2.4:1). '

2-4-2 Empioymeﬁf

The number of eﬁplbyed totals 606 thousand pérsons and is 24.3% of
the population. The ratio of the number 6f employed to the population
shows the characteristics of townships. Pazﬁn&aung, Botataung, Kyauktada,
Pabedan, Latha, Lanmadéw, Seikkgn and Dagoh have ratios of above 70%, and
are thus typical central business districts (CBD). Mingaladon, North
Okkalapa, South Okkalapé, Yankin, Thingangyﬁn, Dambon and Thaketa have
ratios of less than 15%, and are typical residential areas (cf.

Fig. 2.4.2).
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Table 2.4.1 Township Statistics

Area Population Change Population No. of Employed/
(sq.km) 1973 1983 Rate Density  Euployed Pop.Ratio
1 Pazuﬁdgung 1.0 34,763 38,812 1.11% . 37,463
> Botataung = 2.6 44,057 - 49,103 1.097 18,959
3 Kyauktada 0.5 37,772 37,649 -0.03% 72,682 . _
4 Pabedan 0.5 40,718 41,914 0.207 80,915 | 200,000  81.5%
5 Latha 0.8 31,646 - 30,857 ~0.257 39,713 |
6 Lanmadaw 1.3 42,691 41,704 -0.23% 32,204
7 Seikkan 1.1 7,732 5,288 -3.73% 4,640 J"
8 Dagon 5.2 35,746 35,541 .-0.06% 6,861 . 25,000 70.3%
9 Ahlone 2.6 46;@47 51,864 1.09% 20;625 - 24,000 46.3Z
10 Kemmendine 5.2 64,145 69,907 0.86Z 13,496 16,000  22.9%
11 Sanchaung 2.6 66,593 68,891 0.347 26,599 18,000  26.1%
12 Kamayut 6.2 67,309 75,25 1.127 12,107 37,000 49.23%
13 Hlaing 12.9 131,587 7172,031‘ 2,727 13,384 - 34,000 19.8%
14 Insein 20.0 160,957 '239,053 3.59% - 11,469 36,000 15.7%
15 Mingaladon  29.0 90,845 92,440 0.17%4 3,187 12,000 13.0%
16 N. Okkalapa 12.9 155,259 190,965 2.09% 14,746 17,000 8.9%
17 Mayangon 25.9 108,749 152,684 3.45% 5,895 32,000 21.0%
18 S. Okkalapa 10.4 149,409 183,276 2,067 17,691 17,000 9.37
19 Yankin = 5.2 68,818 82,705 1.867 15,966 10,000 12.1%
20 Thingangyun 11.4 141,209 193,973 3.237 17,021 17,000 8.8%
21 Tamwe 2 106,628 119,991 1.19% 23,164 20,000 16.7%
22 Bahan 8.8 85,757 102,084 -1.767 11,593 20,000 19.6%
23 Mingala T.N. 5.2 96,287 110,595 1.40%Z 21,350 36,000 32.6%
24 Dawbon 6 37,439 49,872 2.917 13,754
| | | 17,000 7.0%
25 Thaketa 12.9 145,888 193,190 2.85% 14,918
26 Dallah 10.4 43,503 54,177 2.227 5,229
27 Seikkyi 5.7 12,458 15,372 2.12% 2,698} 18,000 25.9%
Total 209.1 . 2,054,512 2,489,172 1.947 11,902 606,000 24.37

Source: Housing

Department
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2-4-3 Development Plan
(1) Development policy

The Housing ‘Department is .formulating pfopbsals for long-term
dcvclopment of Rangoon City ‘and D1v1510n. The main components of the
phy31ca1 development proposals are: . ., |

(a) to be flexible in plannlng for a population growth of Rangoon City,
(b} to disperse population and ewployment in Rangoon City,
{c) to form urban migrant satellite towns in suburban areas such as
Insein, Mingaladon, Thingangyun and Thaketa, and o
(d)" to create employment in. the suburban areas in order to enhance
.decentralization of urban funcfions, such as central government

_offices, hospitals, educational institutes and sﬁopping'centres.
(2) Population

" The future populat1on of Rangoon City is conservatlvely progected
to increase at au average anndal growth rate of 2%, con51der1ng the past
trend and the tentatlve study results of Rangoon development plan
conducted by the Hou51ng Department whose projection is ‘more than 2%.
The population is projected to reach 2,827 thousand in 1990/91 and 5,136
thousand in 2020/21.

Table 2.4.2 Future Population of Rangoon City

(Unit: Thousand persons)

F/Y 1983/84 1990/91  2000/0L  2010/11  2020/21

Population 2,459 2,827 '3,450 4,209 5,136

Source: Study estimates

~ In  comparison with .other Asian 'capital cities, Jakarta,
Kuala Lumpur, Manila and Bangkok, the population of Rangoon City for the
year 2020 will still 'be less than the preseant population of these other
citles, excepting Kuala Lumpur. These other c¢ities also showed
considerably higher growth rates than the projected growth rate for

Rangoon City. The projection is regarded as conseyvative.
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Table 2.4.3 Population of Asian Cities

" Jakarta Kualé Lumpuy Manila Bangkok
1980 1980 1980 1980
Population ' ' S
(million) 6.5 1.5 5.9 5.2
Growth Rate (%) - 3.9 T 6.9 3.6 . 5.3

(1970 to 80) (1973 to 80) (1978 to 80) = (1970 to 80)

Source: Population count for each city according to 1980 census statistics

The population in the townships, the CBD and around the GCBD (i.e..
Kyauktdda,_?&bedau; Latha, Lénmédaw, Séikkan, bagon, Ahlone, Kemmeundine
and Sanchaung), are pfojecfédfto slightly decrease or remain constant,
but  the populations of Hlaing, Insein, Mingaladon, | Mayangon,
Thingangyun, Mingalataungnyunt, Dawbon and Thaketa are. projected to

increase at an average annual growth of above 2.5% until 1990.
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Table 2.4.4 Future Framework of Rangoon City

(Unit: Person)

Population Growth No,of Employed = Increase .~ Growth

1982 1990  Rate 1982 1997 1982-1997 (Z) Rate

1 Pazundaung 138,387 41,893 1.1%]
2 Botataung 48,574 52,943 1.1%
3 Kyauktada 37,661 37,535 -0.0%
4 Pabedan 41,793 42,740 . 0.3%1200,000 237,000° 37,000 12.87 1.1%
5 Latha 30,935 30,294 =0,3%
6 Lanmadaw 41,802 40,996 ~-0.2%
7 Seikkan 5,493 4,050 =3.7%) T |
8 Dagon 35,561 35,372 -0,1Z 25,000 29,000 4,000  1.47 1.0%7
9 Ahlone 53,923 39,464 -3.8% 24,000 27,000 3,000 1.0% 0.8%
10 Kemmendide 69,308 74,190 0.92 16,000 ‘20,000 4,000  1.4% 1.5%
11 Sanchaung 68,657 70,494 0,37 18,000 19,000 '1,000[ 0.37 0.4%
12 Kamayut 74,419 81,307 1.1%7 37,000 48,000 11,000 - 3.87 1.8%
13 Hlaing 166,586 207,376  2.87 34,000 47,000 13,000 - 4.57 2.2%
14 Insein 192,244 © 248,932 3.3% 36,000 ,6;,000 26,000  9.0% 3.7%
15 Mingaladon 89,754 113,539 3.07 12,000 31,000 19,000  6.67 6.5%
16 N. Okkalapa 187,057 220,576 2.1% 17,000 51,000 34,000 11.8% 7.6%
17 Mayangon 147,590 193,476  3.4% 32,000 48,000 16,000  5.5% 2.7%
18 S. Okkalapa 179,569 . 211,297 2.1Z 17,000 30,000 13,000  4.5% 3.9%
19 Yankin 81,199 93,992 1.87 10,000 14,000 4,000 1.4% 2.3%
20 Thingangyun 187,912 242,066  3.2%7 17,000 44,000 27,000 9.3%2 6,57
21 Tamwe 118,589 130,186 1.2 20,000 28,000 8,000  2.87 2.3%
22 Bahan _ 100,320 115,243 1.7% 20,000 29,000 9,000  3.1%  2.5%
23 Mingalataungnyunt 109,073 121,767 1.47 36,000 54,000 18,000 6.24 2.7%
24 Dawbon 48,402 60,912 2‘92} 17,000 50,000 33,000 11.4% 7.5%
25 Thaketa - 187,840 234,983  2.8%) . :
26 Dallah _ (53,001 63,125 2'22} 18,000 27,000 9,000  3.1% 2.7%
27 Seikkyi 15,052 17,795 = 2.1% _

Total 2,410,761 5,326,545 2.07 606,000 895,000 289,000 100.0%7 2.6%

Source: Housing Department, B.R.C., C.S$.0.
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(3) Employment
In accordance with the _Eentative study results conducted by the

Housing . Department, employment for about 290 thousand PETSDﬂS'Will be

created by 1997 to bring the total employment of Rangoon City to. 895
More than half of this new employment will be created

thousand persons. _
Mingaladon, Novth Okkalap: , South

in the residential areas of Insein,

Okkalapa, Thingangyun, Dawbon and Thaketa.

(4). Major development projects

Major development projects related the Circular and Suburban Lines

are as shown below.
a. MNational stadiums

‘Indoor and outdeor stadiums are under construction close to Tamwe
Station. This sports complex will have a capacity of 70,000 persons,

many of whom are expecté@ to use the railways.
b. Extension of Mingaladon Airport

Mingaladon Airport is planned to have its runway extended for the
use of large aircraft. The exteﬁsién.of the runway from 2.5 kilometres
to 3.4 kilometres will be accompanied.by'the removal of the Circuldr
Line track and'staﬁions between Kyaikkale and Burma Alr Force stations.
This removal will extend the track length from 45.9 kilometres to 46.6
kilometres. After extension, the Circular Line is expected to be used

for transporting people to and from the airport.
c. Ywathagyi food complex

A large food production complex is being constructed on the east
side of Ywathagyi station in order to supply 1ivest0ckﬁ-produéts and
_dairy products to Rangodn. This project involves the construction of
housing for the 6000. persons who will be employed there after its
completion. The Suburban Line is expected to become an important means

of transport for day-trip travel to the CBD.
d. Road and bridge construction

There has been no new road construction in recent'years. Several
road and bridge construction projects are planned, but it is expected
to take a considerably long time for them to be completed. Major plams

are for:
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d-1 a bypass road from the CBD to Insein

d-2 a bypaés road from North Okkalapa to Thaketa _

d-3 a bridge with cargo rhilway from Thaketa to Syrian over the Pegu
river . ._ o _ '

d~4 a bridge from Thingangyun to Thaketa over Pazundaung creek

d-5 a bridge from Insein to Yandoor over the Hlaing river
e, Housing plan

Satellite town construction is planned as an important alternative
for the'absorption of  the population increases. Thingangyun, Hlaing,

Mingaladon, and Insein townships are likely sites for satellite towns.
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- 2-4=4  Traffic Adcidents

The number of traffic accidents has been constant since 1979, despite
an increase in the number of the registered vehicles.

This is attributed to the increase in the number of traffic police

and to the increasing observance of traffic reguiatiqns.

" Table 2.4.,5 Road Traffic Accident in Rarigoon City

‘Total Mo. '_No; of Persons Percentage (%) No. of

of - . '
Accident Killed  Injured Killed Injured Vehicles
1979/80 3,319 259 1,856 7.8 55.9 53,989
1980/81 2,891 255 1,916 - 8.8 66.1 57,366
1981/82 2,598 268 1,792 10.3 © 68.9 60,792
©1982/83 2,387 168 1,822 7.0 76.3 64,962

1983/84 2,47 150 1,772 - 6.1 71.7 '

Source: Road and Inland Transport Authorify _ _
Remarks: 1982783, 1983/84 More Enforcement in Traffic Police Force.
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CHAPTER 3 URBAN TRANSPORT IN RANGOON

3-1 Outline
3-1-1 Tfansport’Nétwork-

Railways, roads énd_watérways form the'basis for urban traﬁsport in
Rangoon City. o

The railways begln at Rangoon station which’ lles at the north end of
the CBD in the south of Rangoon City, and- jein Insein and Kemmendine to
tlie west of the c1ty, the resxdentlal districts of North: Okkalapa and
Soukth Okkalapa tozthe east of;the city, and Thingangyun and Hlegu which
are expected to develop as satellite towns of Rangoon.

Two wellnpaved, pr1n01pal roads extend north and south, Prome Road
meeting with Insein Road and Kaba Aye Pagoda Road, which form the network
with others shown in Fig. 3.1.1. The roads in the CBD are laid out in a
grid which has had a one-way traffic system since 1970, The.total length
of roads in the Cify'is 802 kilometres, 64% of which are paved. However,
~except for the pfincipal roads, the roads in Ethe city are not well

a1nta1ned.. . |
- Rangoon Clty lies on the delta of the Irrawaddy River which has
extensive inland water transport.. In this study, inland water transport
was eicluded from the investigation for the reéson that it does . not

compete directly with railways.

3~1-2 Transportation Modes

Land  transportation in Rangoon is provided by railways, buses,
pick-ups, taxies, trishaws, private cars, bicycles and motorcycles.

Buses and pick-ups supplement the railways for wedium-distance
transport while pick—ups are small-sized trucké with seats and are used for
R.D.B.C.C. express services along the same routes és buses, although the
number of the stopé is less, and the speed and charge is'higﬁer than for
bus services. "R.T.C. 4dlso proQides the express services called 'special
buses'. Both expfess services are defined as "Express" in this study.

Outlines of the 6tﬁe£ means are as follows. A taxi service by small
three— or four-wheel vwehicles chiefly provides short distance transport.
Trishaws (bicycles equipped with seats at the side) chiefly operate over
short distances. Saloon cars are gxpensive, and it is unusual for private
cars to be used for commuting or shopping. Motorcycles and bicycles are

used for short distance trips.
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The  number of pick-ups and motor-cycles have increased at a large

rate, while that of taxis and buses has not increased,

Table 3.1.1  Vehicle Registration in Rangoon Divisgion

.Average
. : : _ Growth Rate
Type 1979/80° 1980/81  1981/82  1982/83 Per Year
' 79/80-82/83
Buses 4,765 4,919 4,885 4,907 1.0%
Taxis (Tri-Wheeler) 1,841 1,852 1,543 1,406 -8.6%
Vans, Pick-ups 10,234 11,146 12,914 14,911 13.4%
Light vans I ' _ '
Light trucks 11,238 11,780 12,245 12,820 4, 5%
Trucks, Lorries _
Saloon cars 19,305 19,976 20,657 21,119 9.4%
(including jeeps, wagons)
Others (tractors, etc.) 1,614 1,698 1,708 1,852 4.7%
Motor~cycles 4,992 5,995 6,840 7,947 _16.8%
Total 53,089 57,366 60,792 64,962 6. 4%
Note: Cumulatlve numbers

Source! Road and Inland Transport Authorlty

3-1-3 Paésengers Carried by Each Mode

The total number of passengers (including railways and buses) has a
recent annual increase of 6%

The number of passengers.carried by B.R.C. increased 139% over the
nine years from 1974/75 to 1982/83 but a large decrease was recorded for
the two years of 1976/77 and '1977/78. In 1979/80, the number recoﬁéfed to
the previous level and has been increasing at a rate of 8% per year. The
passenger—kllometreq in 1982/83 was 279 million person—kllometres, which
corresponds to a record of 8.8 kilometres per person on average. The
total pumbers of bus passengers for R.T.C, and R.D.B.C.C. show a 6.3%
average grdwtﬁ over the nine years.

Tﬂe number of R.T.C. bus passengers increased only 106% from 1974/75
te 1982/83. This resulted from the lack of bus. reﬁair parts, from
1imitati5ns in the fuel supply,'énd from passengers changing to R.D.B.C.C.

buses due to a rise in the fare with the introduction of a flat fare
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system (1981). The passenger~kilometres of R.T.C. buses was 1,003 million
kilometres in 1982 (representing an average of 6.9 kilometres per person)q

The number of bus passengers for R.D.B.C,C. has increased 220%:(10.32
In 1981/82, a

a year on the average growth rate} for the last nine years.
of fuel.  The

temporary decrease . was recorded because of a lgck
passenger*kilométres for 1982/83 was 2,165 million representing an average

of 7.2 kilometres per person (cf. Table 3.1.2).
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pick-ups show 262 thousand

the total

The transportation results for R.D.B.C.C.
persons/day for Jan. 1984, accounting for 27 percent of
R.ﬁ.B.C.C. results. As pick~ups.have increased at 13% on the average for
the four years since 1980, the number of passengers has increased at
roﬁghly the same pace as for pick-ups (cf. see Table 3.1.1). '

The total pagsenger unumbers for the three_modes (railway, bus and.
" express) in 1982/83 are estimated at 1.6 million, accounting for 0.66
daily trip and is low wheu compared to that for other large cities in

Asia, but is considered to increase with future economic growth (cf. Table

3.1.3, 3.1.4).

Table 3.1.3 Daily Public Transport Trip Rate in Rangdon (1982/83)

Daily Passengers {(in thousand)}

Railway 86.8
Bus 1,161.7
Express 348.5
Total _ 1,597.0
Population (in thousand) 2,411.0
Daily Public Transﬁbrt Trip Rate 0.66

Source: B.R.C., R.T.C., R.D.B.C.C., Housing Department

Table 3.1.4 Daily Public Transport Trip Rate in Asian Cities

Jakarta (1972 0.86

Kvala Lumpur  (1973) 1.76
Manila {1980} 2.20
Banglok - (1972) 1.15
‘Rangoon (1982) 0.66

Source: Gensus statistics and transport studies for each city.
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3-2 The Present Condition of Bus Transport (including Expresses)
. 3-2-1 Operation Orgaﬂization

'Bus.sérvices'aré provided by R.T.C., R.D.B.C.C; and coopératives, and
chiefly cover wedium-distanceés. R.T.C. is a state corporation aud
opefafes its own bugses. In addition to ordiﬁéry buses, R.T.C. operates
another bus service called ‘special buses' with higher speed and fares.
R.D.B{C.C. controls bus services and exﬁress éervices by giviﬁg.permission
for service‘rdutes to private ownérs. The cooperative bus service covers
oﬁly a few routes, and therefore accounts .for an extremely small
‘proportion of the total Tand traffic. Cooperativé buses were therefore
exclﬁded from this study. | -

 'The passenger service division of R.T.C., has seven departments of
which five departments are in charge of bus éervices in Rangoﬁn City.
.Each department has a traffic group te take charge of bus operation, a
wmotor transﬁort gfoup to maintain buses, a workshoﬁ tblreﬁair'buses and a
finance group to take charge of accounts. '

Under the head  office R.D.B.C.G. has 'seﬁen branches, and each of
Ehese-controls two to six bus and express routes. The branch carries out
bus-operation on thé routes in charge,'fiﬁances and administration. _

R.T.C. and R.D.B.C.C. communicate closély with each other on the
control of bus operation. . . . ' _

The number of employeés by job of both R.T.C¢. and R.D,B.C.C. is given
in Table 3.2.1.

Table 3.2.1 Nuwber of Employees by Job of R,T.C. and R.D.B.C.C.

R.T.C. R.D.B.C.C.

Operational Drivers : 1,386 1,777
‘Conductors 2,045 1,860
Non operational 717 1,040
Managerial 10. 24
Total 4,158 4,701

Source; R.T.C., R.D.B.C.C.
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(1) vehicles operated

®%,T.C. and R.D.B.C.C. had about 3,500 buses and pick-ups regigterad

in 1983/84 and 2,100 vehicles operated correspond to- 60% of the

registered number (cf, Table 3.2.2).

‘Table 3.2.2 Registered and Operated Vehicles

1979/80 80/81  81/82 82/83  83/84

R.T.C. Bus  Registered 1489 1565 1543 1480 = 1455
Operated 637 619 .~ 542 624 675

Ratio: O/R  42.8%  39.6% 35.1%  42.2% 46.4%

R.D.B.C.C. Bus  Registered 959 988 877 889 889
' Operated 671 691 613 622 622

Ratio: O/R  70.0%  69.9%  69.9%  70.0%  70.0%

Pickup Registeved 765 771 894 1068 1169

Operated 535 - 539 625 747 818

Ratie: O/R  69.9% 69.9%2  69.9% - 69.9%  70.0%

Total Registeved L7%4 1759 1771 1957 2058

: Operated . 1206 1230 1238 1369 1440

Ratio: O/R  70.0% 69.9% 69. 9% 70. 0% 70.0%

Source: R.T.C., R.D.B.C.C.

(2) cCapacity and age

There are few large-scale buses while the remainder has small
capacity.

R.T.C. operates both medium— and large-sized buses, which have a
capacity of 25 seated and 10 sﬁanding, and 42 seated and 10 standing,
respectively.

R.D.B.C.C. 'operate§ relatively small capacity wvehicles, medium—
sized buses {24 to 30 persons) acounts for 40% and pick-ups (13 to 17
persons) make up the remainder.

Nearly all of the vehicles of R.T.C. and R.D.B.C.C. are old, and
some are well past their service life. A large proportion of the buses
ruming are over thirty years old, with some being more than fofty years
old. '

0ld buses are uncomfortable and have maintenance troubles.

According to R.T.C. data, the breakdown rate during operation is 5% .
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(3) Overview for the future

.Acc0rding to the Fourth Four-Year Plan, R.T.C. will purchase 200
buses, which may be a limit of increasing ﬁhe large buses., Most private
owners cannot :afford to. purchase buses and so- fhey are obliged to
'purchése pick-ups. . As a 'cdnséquencé, despite the increasing
transportation demand, the number of buses with a large capacity will
increase slowly, Ghile the number of small-capacity pick-ups will

increase rapidly.

3-2-2 Operation Control Systém

R.T.C. operates 251 buses on the eléven normal bus lines &nd-?SIbuses
on the seven special bus Ilines (bf. Table 3.2.3).7'The buéeé are opérated
by a system_where the driver and conductor bear responsibiiity'for their
bus. This system was introduced  in Apr. 1984, for the purpbées of the
complete repair and maintenance of buses. ' '

Gatekéepers-and timekeépefs at start—, mid- and end-points perfofm
operation control for departure instruction; passing and arrival times,
and record the number of tickets sold by vehicle conductofs} _

" R.D.B.C.C. operates 602 buses on the sixteen bus lines and 814
pick-ups on the_twélve express liﬁes, using the same control method as
R.T.C. (cf Table 3.2.4). Drivers and conductors are contracted with
individual owners while patekeepers and Ctimekeepers are employed by
R.D.B. C.C. |

| Rangoon Uthersity is assisting R.D.B.C.C. in the development of a

computer schedule management system.

3-2-3 Transport Conditions
(1) Speed and frequency

Normal busés run at an average scheduled speed of 19 km/hour, While
special buses operated by R.T.C. and expresses by R.D.B.C.C. run at 23
km/hour. They cannot maintain their average scheduled speeds because of
frequent traffic congestion in peak hours. (cf. Tables 3.2.3 and 3.2.4.)

The average operating frequéncies are one R.T.C. normal bus every
11 minutes; one R.D.B.C.C. bus every 7 minutes; one R.T.C. special buses
every 17 minuteéﬂand‘one R.D.B.C.C. express every & minutes. Many lines
provide more frequent (1 to 3 minutes) services in the peak hours (cf.

Tables 3.2.3 and 3.2.4.).
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(2) Passengers

R.T.C. buses account for 250 thousand passengers daily and
R.D.B.C.C. buses for 730 thousand, to give a total of about one million
passengerq carrled Bxpre3q services by R.T.C. carry 40 thousand and
those by R.D. B.C. C. carry 260 thousand to give a total of 300 thousand.
(cf. Tables 3.2.5 and 3.2.6). Considering that there are 850 buses and
890 expresses operating, each bus carries 1,170 passengers/day and each
express 340 passengers/day, producing a capacity difference of about
350%. '

There are many passengers between the CBD and Iqseiu, North
Okkalapa and South Okkqlapa,

The average travel ‘distance is 7.5 kilowetres for R.T.C. normal
buses and 13.6 kilometres for vpec1al buses. The longer distance for
special buses seems to 1e3u1t from the different fares (cf. Table 3.2.5).

The passenger concentratlon ratios for peak hour are given in Table
3.2.7. Some lines have concentrations so high that passengers have . to
cling to the outside of the vehicle, with many passengers being left at
stops_in peak hours., . _

In the morning and evening peak hours, the demand for the highest

frequency of traffic is between the residential areas and the CBD.

3~2-4 Fares and Revenue

{1) PFare system

R.T.C. has a flat fare system while R.D.B.C.C. uses a flat fare of
1 Kyat for the express, and a sliding fare for distance except for some

lines at the bus service. There is no. commuter discount system.

{2) Revenue

The average daily revenue is 90 thousand kyats for R.T.C. normal
buses and 175 thousand Kyats for R.D.B.C.C. buses, améunting to 265
thousand Kyats in total. R.T.C., special buses earn 40 thousand Kyats,
Whiie R.D.B.C.C. expresses earn 190 thousand Kyats, with the total being
230 thousand Kyats. The difference in. revenue between buses and
expresses is small when compared to the difference in the numbers of

passengers (10:3) between them. This is because of the fare difference.
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Table 3,2.7 R.D.B.C.C. Passeunger Volume-by_Peak Hours

Péak ﬂduré

Route Serv%ce Paséenger. Passenger Passenger
Section No. /Day No./7~10h0ur* No./15~19h0u§ Total
- (BUS) | - _
1 No. L S /OKLP-RN 53,731 11,400  21%| 12,000 ©  22% | 44%
2 NO. 1 KMDN-RN 62,145 7,000 © N%| 8,000  13% | 24%
3 NO. 3 RN-TKT 28,634 7,158 25%| 9,544  33%| 58%
4 NO. 3 RN-KMDN 31,866 7,966  25%| 10,622  33% | 587
5 NO. & . RN~TKT 43,839 17,360 40%Y 17,360 40% 79%
6 NO. 7(R) RN-S/OKLP 52,662 6,480 12%Z) 10,440 - 20% | 32%
7 NO. 7(Y) RN-S/OKLP 46,009 6,080  13%) 9,600  21% | 34%
8 NO.11'-  ALN-TWNA 34,620 12,000 357 12,000 352 | 69%
9 NO.13(R) ~TGN~RN 46,310 | 11,577 - 25% 15,436  33% | 583
10 NO.13(G)  TGN-RN 18,102 4,525 25%| 6,033 337} 58%
11 NO.14 $/OKLP-RN 49,199 12,299  25%2| 163399 332 | 58%
12 NO.15 S/OKLP-ALN 37,966 9,691 257 12,654 337 | 58%
13 NO.16 ~  RN~YKN 99,694 | 26,356  26%| 24,800  25% | 51Z
14 NO.16(S) TMWE-ISN 19,639 6,000  31Z( 5,000  25% | 56%
15 NO.17 ALN<N/OKLP 81,332 20,332 25%2| 27,110  33% | 58%
16 NO.17 TIM-ALN 21,612 5,403 25%7| 7,206  33%7 | 58%
‘BUS TOTAL 727,360  [171,421 247 | 204,202 287 | 52%
(EXPRESS) _ _ I
1 NO. 1 RN-S/OKLP 13,090 . 3,200 247 2,300 187 | 422
2 NO. 3 KMDN~TKT 23,182 6,365  27%Z| 9,648 427 | 697
3 NO. 4 RN-TKT 35,742 13,664  38%Z| 13,664 387 | 76%
4 NO, 7 RN-5/OKLP 14,341 3,920 2721 3,920 272 | 557
5 NO.11 ~ RN-TWNA 9,267 1,680 18%| 1,680 18%Z | 36%
6 NO,11 RN-TWNA 11,675 5,400 46%| 5,400 467 | 93%
7 NO,13 RN-TCN 18,440 8,733 477 8,432  46%Z | 93%
8 NO.16 TMWE-TSN 13,284 3,060  23%) 3,060 237 | 46%
9 NO.16 TRT—TMWE 22,899 5,400 24%| 5,400 247 47%
10 NO.16 TMWE-KMDN 20,355 | 4,140  20%) 4,140 2072 | 41%
11 N0.17° RN-ISN 54,698 15,836 29% ) 21,608  40% | 68%
12 NO.17 RN-N/OKLP 24,806 7,575  31%) 12,423  50% | 8iZ ]
EXPRESS TOTAL 261,779 78,973 304 91,675  35% | 65%
GRAND TOTAL 989,139 250,394 257 295,877  30% | 55%

Source:'R.D.B.C;C., January 1984.

Notes :

* Peak hours ratio = Peak hours passengers +

padssengers
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3~3 The Present Condition of Railways
3-3-1 Outline of B.R.C. Railways

B.R.CG had 4,442 ‘track kilometres with one metre gauge in 1982/83
(cf, Fig. 3.3.1), |

The transportation vesults for 1982/83 are given in Table 3.3.1. - 1In
this, there are 60 million passengers and 3,525 million passenger-

~kilometres, while freight shows 2.7 million tons and 648 million ton~

~kilometres,
Table 3.3.1 B.R.C. Results

- No. of Passeunger Ffeight Freight 3
Year Passenger kilometres ton ton-kilometres

{in Thousand) (in Million) (in'Thousand)' (in Million)
1978779 45, 544 3,045 - 1,884 460
1979780 49,614 3,212 | 2,191 522
1980/81 52,821 3,388 2,258 | 533
1981/82 57,745 3,394 2,337 - 556

1982/83 59,739 3,525 2,650 648

Source: Report to the Pyithu Hluttaw

As shown in TFig. 3.3.2, B.R.C. has six ‘departments and eight
divisions. The Circular and Suburban Lines belong to the sixth division.
- B.R.C. employs 30,154_émp10yees who have an oppotunity to Be trainad
at the Central Training Scheol of.Transport and Commhnication (CTSTC) near
Thazi, and at the Railways Technical Training Centre (RTIC) at Ywataung

workshop near Mandalay.

3-3-2 Brief History of the Circular Line

The section between Danyingon and Mingaiadon Cantt was opensd on May

1, 1959 and the eantive double track of the Circular Line wés completed on
November ‘1, 1960. | |

 There was an.attempt to increase the traffic frequency by introducing

diesel railcars équipﬁed with air brakes in 1959 but these diesel railcars

fell into disuse after about thirteen years because of'frequent trouble.
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Managing
Director

General
Manager

Dy. General
Manager

Manager (Administration)

. Manager (Statistical)

Dy. Chief Traffic Manager

(Passenger)
Chief Traffic Dy. Chief Traffic Manager
Manager (Goods)

Dy; Chief Traffic Manapger
(Operating)

~——Dy. Chief Engineer
(Administration & Planning)

—Dy. Chief Engineer

Chief Engineer
' (Works & Operating)

L----Dy. Chief _
(Signals & Telegraphs)

—— Dy, Chief Mechanical
Engineer (Operating)

— Dy, Chief Mechanical
Engineer (Carriage)
Chief Mechanical &— _
Electrical — Dy. Chief Mechanical
Engineer Engineer {Locomotives)

— Dy. Chief Electrical
Engineer

Controller of ——————Dy. Chief Controller of
Railway Accounts Railway Accounts

Controller ¢of ————— Dy. Chief Controller of
Stores ' Stores

Chief Medical
Officer

Fig. 3.3.2 Organization Chart of B.R.C.

Source: B.R.C.
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In 1973, Speéd increases were altempted by. push-pull’ operation with
.diesel-electfic.1qcomotives, but management problems including the lack of
parts for repair forced the discontinuation of push-pull operation. after

one year.

343-3_ Station Surroundings

There aré 37 stations on the Circular Line and 8 staﬁions'(including
3 stations jointly used with the Circular Line) on the Suburban Line.
These staﬁiohs_ are _éléssified juto two types: block station héviﬁg a
statiommaster and clerks, and pick—up station having only station clerks.
There are 17 stations (including Rahgoqn,_ Insein, etc.) of the former
type, and the remaining 95 stations are of the latter. The outline of
these station sﬁrroundings'was obtained by observation and by interviews
with stationmasters and clerks. )

While bus stops. are arranged close to the centres of the CBD “and
residential areas, the stations are located 'slightly away -from the
centre. For exémple,'stations such as Rangoon, Pagoda Road and Lanmadow
lie at the northern end of the CBD, and Okkaiapa and Paywetseikkon are at
the west end of North:Okkalapa new town, aund Kanbe and Bauktaw at the west
end of South Okkaiépa new town.

Almost no stationt have either station plazas or well-developed
shopping centres nearby.

Exéept for a few staéions; aécesé roads are not well constructed, and
there are only narrow paths. Connections bétween bus routes and railways
are not properly made and so only a few_passehgers_change cars at places
‘such as Inséin, Pazundaung, and Tadagale, where bus stops are located
close to stations. _

~There is insufficient fencing around the station yvards and track, and

many perscns walk freely onto the track.

3-3~4 Train Operation
(1) Train diagram
The ' Circular and Suburban Lines are operated separately. On the
Circular Line there is both loop and shuttle operations (Rangoon-Insein
and Rangoon-Mingaladon Cantt), while the Suburban Line has three shuttle
operations {(Rangoon-Thingangyun, Rangoon~Togyaunggale and Rangoon-

Ywathagyi).
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A train is éomposed' of a diesel electric locomotive and six
carrviages. According to the existing train schedule, 87 trains are
operated every day amounting to 2,229 train-kilometres on the Circilar
Line and 38 trains operate 435.8 train-kilometres on the Suburban Line.

(cf. Table 3.3.2.)

Table 3.3,2 Current Number of Trains in Operation per Day

1. Outer Turn Circular Trains T - 12
2. Inner Turn Circular Trains .- L5
3. Rangoon - Insein - 16
4, Insein - Rangoon - 17
5¢ Raﬁgoon ~ Mingaladon - 10
6. Mingaladon - Rangoon _ - - 10
7. 1Insein - Mingaladon - Rangoon - 2
8. Rangoon — Mingaladon - Tnsein - ' 3
9. Rangoon - Ywathagyi - 3
~10. Ywathagyi = Rangoon : - 3
11. Rangoon - Togyaunggale - 9
12. Togyaunggale - Rangoon - 9
13. Rangoon - Thingangyun - 7
14. Thingangyun - Rangoon - 7
Total . | | 123
15. Special on Saturday - 2
125
Source: B.R.C. = : . _
Hote : 1983/84 Train Running kilometres per Day 2664.8 Train km

There are four trains ocperated in the peak two hours, and at least

one train operated in the off-peak hour.
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(2) Operating time and specd

‘The schedule shows that it takes 140 to 145 minutes for a round
trip on the Circu}ar Line (45.9 kilometres), and 53 minutes for a tréin
to travel on the Suburban Line. between Rangoon_ énd Ywathﬁgyi (20.7
Kilometres). ' _ .

._Thé scheduled 'speed for the Circular and Suburban Lines is 19.7
km/hour and 23.3 km/hour respectively. The low scheduled speed for the
Circular Line is due to the short distances between statlons.

The maximum speed for the Clrculdr Llne is 48 km/hour, and that for
the Suburban Line, between Mahlwagon Junction and . Ywathagyi, _is 56

km/hour.

(3) Train configuration and allocation

There are 125 trains per day and these are operated with 10 diesel
electric locomotives (another 3 for malntenance ‘and stand-by) and 60
carriéges (aniother 24 awaiting spares) All diesel locomotives are
based at the Insein shed. Carriages are separately hased at the Insein
and Rangoon sheds. Every day, ten train unlts are configured with one
diesel electric locomotive and six carriages each, at both ‘Insein and
Rangoon sheds. Diesel electric locomotives are sent back to the Tnsein

shed. .

(4) Train operation control

Three train dispatchers work in the operation control room at the
Rangoon station signal “cabin where the necessary telephones are
pr0v1ded. Each dlesel electric locomotive is operated by a drlver and

an a351stant drlver, and theére are 26 such driver pairs.

(5) Operation accidents and troubles

Data for the type and number of operating accidents and troubles
occurring in the previous two years, shows that there are frequent
engine and signal failures (cf. Table 3.3.3.).

According to results for the 1983, cancellations and delays longer

than 30 minutes occurred at an average rate of 8% (cf. Table 3.3.4.}.
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Table 3.3.3 Train Operation Accidents and Troubles

ije of Accidents ahd_Troﬁbies 1982/83 (uplzgséég.SA)

Engine Failure 307 556
Signals Failure . 109 234
Railway Level Crossing Accident == ' 2 2
Total De:ailmenté_lncluding Goods 53 37
{mostly minor yard derailments)
Derailments of Passenger:Train and carriage 3 ' 8
CollisiouIOf Trains . . - . 1

- 1

Five on Train

Source: B.R.C.

Table 3.3.4 'Rangdbn'SdBurban Trains Punctuallity in Percentage

..Yeaf Month g?me 1;050 1§3"t0 | Aggxe Cancelled

1983 January 88 4 4 3 1
February 86 5 4 3 2

" March 81 3 ) 5 5
April 82 3 5 5 5

May : 82 6 5 3 4

June 84 5 5 3 3

July . 82 4 6 4 4

August 84 5 & 4 3
September 82 6 4 5 3
October 79 5 4 8 4
November 80 5. 6 -6 3
December 80 5 &4 .7 4

1984 January 70 7 6 11 6
February 66 6 6 20 2

Source: B.R.C.
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3-3-5 _Passeﬁgers

() Chahges in passenger numbers

The Circular and Suburban Lines carried 32 million passengers in

©1983/84.

(cf. Table 3.3.5.).

The ‘monthly change

of passengers

fluétuates

within & 107

Table 3.3.5 Number of Passengers of the Circular and Suburban Lines

(Unit: Thousand)

1982/83

B.R.C,

- 69 -

1981782 1983/84

Number Index Number Index Number Index
Apr. 2,358 93.2 2,519 95,2 2,486 94.3
May 2,464 97.4 2,717 102.7 2,728 103.5

~ Jun.. 2,406 95.1 2,695 10L.9 - . 2,656 100.7

Jul, 2,549 100.8 2,765 104.5 2,726 103.4
Aug. 2,534 100.2 2,608 98.6 2,615 99.2
Sep. 2,457 97.1 2,687 101.6 2,628 99,7
Oct. 2,684 106.1 2,792 105.6 2,717 103.1
Nov. 2,502 98.9 2,649 100.2 2,645 100.3
Dec. 2,615 103.4 2,515 95,1 2,649 100.5
Jan. 2,895 114.4 2,684 101.5 2,549 96.7
Feb. 2,382 94,2 2,431 91.9 2,501 94.9
Mar, | 12,512 99.3 2,676 101.2 2,735 103.7
Total 30,358 31,738 31,635
Average 2,530 100.0 2,645 100.0 2,636 100.0 -
Source:



(2) Ovigin destination (OD) table between stations {cf. Table 3.3.6)

At the request of the study team, the B.R.C. carried out an oD
survey based on the number of tickets sold for each time zone and each
destination at stations on three occasions (Mar. 1, Mar. 15 to 21, June
25 to July 1, 1984).

- Table 3.3.7 shows the ranking of the stations in boarding passenger.
‘number. The top twelve stations account for about  60% of all
passengers. On the cher.hand, stations with a passenger vatio of less
than one percent (corresponding to passéngers taking a train per day
less than 1,000) awmount to about ten.

_ Tﬁe'majdr passenger flow £rom Rangébn station is to Thingangyun, to
between Kamayut and'InSein, to Tadagale and Lo Kanbe.

From Insein station, there are many short distance passengers (o
Okkyin, Théméing and Gyogon, in order. Rangoon station ranks fourth.

From Mingéladon Cantt, theré are also many short distance

passengers to Paywetseikkon, Tadagale and Okkalapa.

(3) Cross-section passenger volume

The. cross section passenger volume between. all stations was
calculated on the basis of the OD survey. 1In the morning peak hours
(7:00 to 9:00), the maximum value of 1,533 persons/hour was shown from
Kamayut to Hletan, followed by 865 persons/hour from Mahlwagon to
Pézundauhg on the Suburban Line. 1In the evening peak: hours (15:00 to
17:00}, a lesser maximum value than for the morning was given for the
same section between stations in the reverse direction. .

As regards the daily total, there are large passenger  volumes
between TInsein and :ﬁangoon, between Mingaladon Cantt and Rangoon and
between Thingangyun aﬁd Rangoon, on the other hand, thefe are extremely
small cross section passenger volumes between Insein and Mingaladon
Cantt and between Thingangyun and Ywathagyi (cf. Fig. 3.3.3, Table
3.3.8.). '
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Table 3.3.7 Ranking of Boarding Passeugers

Daily Passenge

PerCéhtage (%)

Rankiong Station Number . .
1 Rangoon 8,655 11,7
S 2 Kamayut 4,871, 6.6
3 Insein 3,946 5.3
4 Pazundaung 35731 5.0
5 Okkyin 3,393 4.6
6 Thingangyun 2,966 4.0
7 Thamaing 2,790 3.8
8 Mingaladon Cant 2,628 3.6
9 Kanbe . : 2,574 3.5
10 Pagoda Road 2,498 3.4
11 Mahlwagon 2,408 3.3
12 Tadagale 2,360 3.2
13 Paywetseikkon 1,816 2.5
14 Thirimyaing 1,755 2.4
15 Bauktaw 1,654 2.2
16 Gyogon 1,555 2.1
17  Okkalapa 1,494 2.0
18 Hletan 1,481 2.0
19 Gymkhana 1,466 2.0
20 Paryame _ 1,459 2.0
21 Kemmendine - 1,394 1.9
22 Hume Road 1,325 1.8
23 Mingaladon ‘Bazaar 1,304 1.8
24 Myithanyunt 1,271 1.7
25 Tamwe 1,227 1.7
26 Kyaukyedwin 1,205 1.6
27 Hninzigon 1,177 1.6
28 Hanthawaddy 1,137 1.5
29 Lanmadaw: 1,125 1.5
30 .. Kyaikkale 871 1.2
- 31 Prome Road . 863 1.2
32 Burma Air Force 776 1.1
33 . Ywama 771 1.0
34 Yegu 731 - 1.0
35 Togyuaunggale 703 1.0
36  Mission Road 593 0.8
37 Ngamoyeik 408 0.6
38 Hpawkan 398 0.5
39 Danyingon 340 0.5
40 Golf Course 332 0.4
41 Aungsan Myo 267 G.4
42 Ywathagyi 170 0.2
Total 73,887 100.0

Source: B.R.C., 0D Survey (June 25 to.July 1, 1984)
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Table 3.3.8 Cross Section Passengers Daily Average

{(4:00-22:00)
‘ (Unit: Number per hour)
CIRCULAR LINE | Anti

T o S Clockwise  Clockwise Total
37, Pagoda Road = = 1. Rangoon 355 . 338 693
1. Rangoon .~ 2. Pazundaung 370 372 ' 742
2. Pazundaung -~ 3. Malilwagon - - 405 431 o835
3. Mahlwagon - 4, Myithanyunt 415 456 872
4. Myithanyunt - 5, Tamwe 417 469 886
5. Tamwe . = .f. Bauktaw © 433 487 920
6. Bauktaw - 7. Kanbe 46 503 . 949
7. Kanbe = 8. Paryame 438 521 958
8. Paryame - 9, Yegu ' 459 542 - 1,000
9. Yegu "= 10. Tadagale 455 524 979
10, Tadagale — 11, Ryaukyedwin 413 455 868
11. Kyaukyedwin "= 12. Paywetseikkon ' 387 ' 421 808
12. Paywetseikkon "~ 13. Okkalapa _ 363 388 751
13, Okkalapa - 14. Burma Air Force . 349 364 713
14, Burma Air Force - 15, Mingaladon Cantt. 322 : 325 647
15, Mingaladon Cantt. - 16. Mingaladon Bazaar 200 . 193 393
16. Mingaladon Bazaar - 17, Kyaikkale 15¢° 133 283
17. Kyaikkale. "= 18. Golf Course 125 115 240
~ 18. Golf Course - 19, Danyingon 118 109 227
19. Danyingon ~ 20, Aungsan Myo . 119 113 233
20. Aungsan Myo - 21. Hpawkan 123 ' 119 . 242
21. Hpawkan - 22. Ywama 130 125 255
22, Ywama - 23. Insein ' 149 145 294
23, Insein = 24, Gyogon 345 331 : 676
24, Gyogon : - 25. Thamaing 388 366 _ 755
25, Thamaing - 26. Okkyin ~ 445 456 901
.26, Okkyin - 27. Thirimyaing 519 559 1,079
27. Thirimyaing - 28. Kamayut 567 627 1,195
28. Kamayut - 29, Hletan - 668 766 1,434
29.- Hletan - 30. Hanthawaddy 641 707 1,348
30. Hanthawaddy - 31. Kemmendine 614 656 1,271
- 31. Kemmendine - 32. Hume Road 583 590 1,172
32. Hume Road - 33. Mission Road 539 - 527 1,066
33. Mission Road ~ 34. Gymkhana 531 507 : 1,038
34. Gymkhana =~ 35, Prome Road 502 461 963
35, Prome Road -~ 36. Lanmadaw 501 442 943
36, Lanmadaw | - 37. Pagoda Road 495 412 907

SUBURBAN LINE . :
: : To West To East Total
1. Rangoon -' 2, Pazundaung 180 211 391
2. Pazundaung - 3, Mahlwagoen 234 264 498
3, Mahlwagon - .~ 38, Hninzigon 271 301 572
38. Hninzigon -~ 39. Thingangyun 225 215 440
39, Thingangyun ‘= 40, Ngamoyeik 71 151 222
40 . Ngamoyeik - 4], Togyaunggale 55 54 109
41, Togyaunggale - 42, Ywathagyi 11 8 19

Source: Study estimates based on B.R.C. OD'éurvey (June 25 to July 1, 1984)
Note: These figure was adjusted to the base data.
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(4) Weekly changes, time zone changes

As shown in Table 3,.3.9, the total number of passengers .is 10% more

for the weekends than for weekdays,

The time zone changes of the number of passengers give a two-hour

morning peak between 7 and 9 o'clock, and an evening peak hours between

15 and 17 o'clock, with these two periods accounting for 33% of the

total number of passengers per day (cf. Table 3.3.9.).

A study of the number of passengers boarding and alighting at each

“station and for each time =zone gives an indication of the station

characteristics (cf. Fig. 3.3.4 and Table 3.3.10.).

Table 3.3.9 Hourly Passengers

{Unit: Persbn)

Weekday

Total Weekend
Time Average Index Average - Index Average Index
4100 — 5:00 1,630 39.7 1,632 39.8 1,627 39.6
5:00 - 6:00 3,804 92.7 3,784 92.2 3,855 93.9
6:00 - 7:00 4,596 112.0 4,458 108.6 4,940 120.3
7:00 - 8:00 6,989 170.3 7,022 171.1 6,906 168.2
8:00 = 9:00 5,759 140.3 5,738 139.8 5,812 141.6
9:00 ~10:00 4,936 120.2 4,669 . 113.7 5,605 136.5
10:00 —11:00 4,459 108.6 4,191 102.1 5,129  125.0
11:00 ~12:00 5,239 127.6 4,890 119.1 6,111 148.9
12:00 -13:00 4,854 118.3 4,573 111.4 5,555 135.3
13:00 ~14:00 4,536 110.5 4,256' 103.7 5,238 127.6
14:00 —15:00 4,565 111.2 4,304 104.9 5,216 127.1
15:00 - 16:00 5,638 137.4 5,496 133.9 5,992 146.0
16:00 - 17:00 5,826 141.9 5,739 139.8 6,043 147.2
17:00 - 18:00 4,838 117.9 4,612 112.4 5,403 131.6
18:00 ~19:00 3,375 82.2 3,148 76.7 3,943 96.1
19:00 - 20:00 1,891 46.1 1,822 WA 2,066 50.3
20:00 - 21:00 735 17.9 728 17.7 754 18.4
21:00 = 22:00 217 5.3 189 4.6 287 7.0
Total 73,887 71,251 o 80,482
Average 4,105 100.0 3,958 96.4 4,471 108.9
Source: B.R.C. OD Survey { June 25 — July 1, 1984)
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3~3~6 Fares and Revenue

(1) Psre system

*

The 5. 2 Pyaa/mxle fare .for the Circular and Suburban Lines 1is
relatively cheaper than the 6.8 Pyas/mlle for the Main 11ne.

Passengers us1ng monthly ‘season. tickets receive a discount fare,
_aﬁd there are about eight thousand commuters, who constitute about 12%
of the total passengers (cf. Table 3.3.11):

The fare'is paid at the station booking offlces.-'Tickéts are sold
30 minutes before the train arrival at small  stations, and two hours
j. before  arriva1' at large. stations. B.R.C. estimates 'that there is an

illegal ride rate of five percent.

Table 3.3.11 Season Tisket

(Unit: ThoUssﬁd)

Season Ticket

No. of Total Ratio

'Y X . . . ] .
ear Mon;h Ticket No. of Estimated passengers®2 (B) (A/B)

Holder Passengers®l (A)

1983  Oct. 7.490 300 2,717 11.0%
Nov. 8.180 327 2,645 12. 4%
Dec. 8.164 327 2,649 - 12.3%

Total 954 8,011 11.9%
Source: B.R.C, |

Note : ¥l 20 days X 2% No. of Season Tlcket Holder
*2 cf. Table 3,3.5

(2) Revenue

The revenue of the Circular and Suburban Lines has increased to
account for about 11 million Kyats in 1982/83, while the revenue per

passenger has slightly risen since 1980/81 (¢f. Table 3.3.12.).
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Table 3.3.12 Revenue of the Circular and Suburban Lines

e ———

R Number of Revenue
Year (1 Oggeﬁigts) passengers per passengers
! {1,000) (pyas)
1978/79 6,027 20,479 29.4
79/80 6,886 23,288 29.6
80/81 7,715 27,945 27.6
81/82 9,819 30,358 32.3
82/83 10, 644 31,738 33.5

Source: B.R.C.
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CHAPTER 4 DEMAND FORECAST

4-1 Premises
{1} Objective modes

Bus and express are set as objective modes, because they are major

and middle~distance transportation modes which compete with railway.
(2) Zoning

The townshib is the administrative unit and is also a well-defined
regional unit for which statistics are readily available. The township

is therefore taken as the zone for use in this study.

(3) Base data for forecasting

Much data has been obtained thréugh =the two field studies. As
there are some discrepancies between the data‘_depeﬁding on their
sources, the data from the most  authoritative gources are selected for

use as the base data for this study.

The year 1982/83 is set as the reference year since a fairly full

complemeht of data is available for this year.-

(4) Time frame
The year 2019 is set as the final year for assessment since the
project life will be 30 years from the time the electrification services
bégin in 1990,
(5) Expected difference between "With the Project" and "Without the
Project™
""Jith the Project" means the case of the project being adopted. In
this case, ‘it is expected that the relative competitiveness of the
railway will increase due to improvements in the operational conditions,
and will thereby take 'some_ passengers from the bus and express
services. The potential demand to be newly generated by eleckrification
- is considered to be very small, and is therefore not included in the

scope of the forecast.
"Without the Project” means the case of the project not being

implemented. 1In this case, the current mode share will be assumed to

continue.
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4~2 Method of Demand Forecasting

The demand forecast for railways is performed by the following four

steps.

Step 1: Estimation of the present 0D

Based on the 0D survey, field observat:ons and 1nterv1ews with the

persons concerned the oD table for the present status is estlmated by

wode ; railways, buses and expresses.

Step 2: Forecast of pfbduction"dttraction

~ From the relatlonshlp ‘between . the productlon attraction for each
zone in the OD. table for the present sratus and economlc 1ndices, ‘a
regression formula is determined,; and the future production-attraction
is estimated by using the obtained formula and the future economic

indices.

Step 3: TForecast of dlstrlbutlon
The OD table (dlstrlbutlon) for the total futureé demand can then be

estlmated by using the forecast productlon atrract1on.

Step 4: Forecast of modal split

The  modal split model is developed by using the present 0D table,

and then the estimated distributidn is allotted for each traffic mode.

Fig. 4.2.1 gives the flowchart for the demand forecast in this study.

The method of:estimation and forecast by step are as follows.
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Forecast of Preduction-Attraction
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Fig. 4.2.1 Flow Chart for Demand Forecast

- 86 -



	Cover
	Title Page
	RESTRICTED
	CONTENTS
	CONTENTS OF APPENDICES
	SUMMARY
	CHAPTER 1 INTRODUCTION
	1-1 Background to the Study
	1-2 Objective of the Study
	1-3 Outline of the Study
	1-4 Study Schedule
	1-5 Organizations for the Study

	CHAPTER 2 SOCIO-ECONOMIC FRAMEWORK
	2-1 National Economy
	2-2 Economic Plan
	2-3 Energy Situation
	2-4 Development in Rangoon

	CHAPTER 3 URBAN TRANSPORT IN RANGOON
	3-1 Outline
	3-2 The Present Condition of Bus Transport (including Expresses)
	3-3 The Present Condition of Railways

	CHAPTER 4 DEMAND FORECAST
	4-1 Premises
	4-2 Method of Demand Forecasting


