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1999 24.40 24.73 49.13 2.02
2000 24.91 25.22 50.13 2.02
2001 25.42 25.72 51.14 2.02
2002 25.94 26.23 52.17 2.02
2003 26.47 26.76 53.23 2.02
2004 27.00 27.30 54.30 2.02
2005 27.54 27.86 55.40 2.02
2006 28.10 28.42 56.52 2.02
2007 28.59 28.92 57.50 1.75
2008 29.02 29.36 58.38 1.52
2009 29.40 29.73 59.13 1.29
2010 29.72 30.06 59.78 1.10
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AT R ZEHER4 Myanmar agriculture in brief(2012)
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fmEE LTI, B E LCRBAT A, B8, £4 (0T, F—7 - AM, AL LTH
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AL ZWITH CTh 5, FlZIE, Pl MmO (2011 4 12 A5 40 4FLL E, 3 2012
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(1) B 1R

TR R3EEtE S (MOAL, DAP)

A NEEAEAE(T WT), EiE K& - FICREZH(DW 1 R), Eigg (D
MA), EigEiERR (DOT)

2QJICAZYUI—EHM

Y K ONE g 2 P 52

) BARKHEE

JE Y R ONE g Y B

4 J 1 CAEMR

EBOR T RSA P — R OIS AFLT RSA H—

EZE TR RREE T R/ F—

O EEEEEE

HAEEY > T35, B T oFE, Bfha A7 072 Iy or~—3J5,
7Y N7 A ¥ v —XJK, Royal Marine Engineering, EAC, JLL-Y o =2 SHHHT,
AT R E R—FH, =Y o 2 ST

ELAAKRERNICREWT, BHOKES REEREEER, ELd@a iR OISR~
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1) RROBREREVMYRE CORE

BEMKEETIII v o ~—BEDOWMN AR — L= TABLTWS, 2Rk b &
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#1-3 Ivr~—0EAMOINL (2011 4)

[EE5 a3
(7 ha) (%)
Ex &% 6, 766 100.0
= At 1,256 18.6
i 1,079 15.9
KEEYH 149 2.2
FKERRE - ot 31 0.5

HAT) BAKEE R —L—2 (2 v o~ —EBMoKEEZEMM)
2011 FED EEEFEM OAPERIL, KK13,000 5 hy (O2AEIL 840 F o), &
IEWL000 5 Ry (OAEIZ 100 T o), EH5HAZ L 150 5 by (A3EIE 0.02
T hy) LlpoTEY, BYWHOAFEENRRKI,

F1-4 FEEEYOEFERN 5 RY)

2007 2008 2009 2010 2011
34 (M) 3,145 3,257 3, 268 3,258 2,901
TESEFV 968 990 972 940 969
ES585C2L 113 120 125 138 148
42 98 106 120 130 130
LTS 13 80 92 102 108
KA 41 46 93 59 62

HAT) BAKEE R — L= (2 ¥ o~ — EMOKESEBD)

TR R34 R  (Department of Agricultural Planning, Ministry of
Agriculture and Irrigation) (24X % & FEEEFEWICOWTLL T OMEY OAFES, HEH
MAFE R (E30) Z1E L T\ D,

- Myanmar Agriculture in Brief(2012)

» Talking Figures: Some Statistics in Agriculture of Myanmar and Asia-Pacific
Region

- Myanmar Agriculture at a Glance(2012)

INDDOEINOHELNTEREM L L& 2 A, AFEREDO EAL =M B X, Rice
(k). Pulses(53H), Maize(: 9 HAZ L) ThH-o72, Rice CK) 131 7V VEKX,
PHAVER, NT—EFRXTELAEEINTEY, Maize (£H5HAZ L) Evv Y
N A M, Pulses(EFNIFHA VEX, A TV VEX, v X L—FX, <

T oA ERTEREIINLTNS,
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#F1-5 EX - NBEEYIAERE (2011/12, T )

R/ * E|E365CL| EEE -F |UFEDLY g FEhE | L5atsL £
hFy 693 0 42 36 6 4 39 7 0 33
Hhyv— 136 0 37 9 4 2 16 6 1 5
ALy 743 0 75 21 5 0 36 1 1 0
Fv 99 0 105 2 2 3 16 4 1 12
HHA1v 3,615 106 324 454 225 134 1,334 266 2 47
i ) 598 0 0 0 0 0 1 0 0 0
NIT—=(H) 2,747 0 6 55 14 15 532 2 1 0
A= Cic)) 1,947 0 3 73 38 14 381 15 3 2
Ke7ArEd 1,552 1 163 308 3717 131 804 430 9 32
RUHL— 1,990 25 81 198 203 96 628 359 34 31
= 1,520 0 0 16 1 2 45 1 2 0
Sh4> 1,677 0 0 53 1 77 15 11 32
= 1,862 0 0 6 3 1 219 0 1 0
vy () 783 21 274 35 5 7 97 12 2 324
PAaeAt 9) 882 19 375 29 3 2 89 5 0 33
Yrv(R) 551 0 0 7 1 0 28 7 1 14
I—Y7T1 7,615 1 0 93 13 93 1,066 12 50 0
£& 29,010 173 1,485 1,400 901 504 5,409 1,143 118 565

HPT) 236 4k (Talking Figures: Some Statistics in Agriculture of Myanmar
and Asia-Pacific Region, November 2012) KX Y i1

TROKNX, b, NOSA, KIEDAR, SEOEERESM Th D, 477 V)M
nNod>hF A, v~ X — w7 Tz, Nd—, =—FIT (|IZEFLTND
DON—HBERTHY . A TUDINEIEA LT AKEOBEEMEND H7-0 TSN 5,
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- Rice Production:
32,682,000t

Number in parenthesis is rice
production in each Region/ State

- Utilization:
19,541,000t

- Export (milled):
8 818,000t

Source: Myanmar Agricultural Statistics
(2009-10)
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Bay of Bengal

Middle-east: ¢ :
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Africa:
643,000t

Thailand

Flow of Rice

Andaman Sea .‘.

Border Trade/ Export v

Southeast Asia:
135,000t

Legend
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Goest Flow of rice: “Background Paper No. 6, Rapid Value Chain Analysis, Structure and Dynamics of

— G Gonedary Rice Value Chain in Myanmar”, Larry C.Y. Wong and Eh Mywe Aye Wai, March 2013 (P23)
e Base Map: MIMU
Statistics: Export of White Rice (2009-10), Myanmar Agricultural Statistics (1997-98 to 2009-10),
CSO0, 2011
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# 1-6

T v v —KERE R OHERS

(AT 52 40)
At 19954 | 2000 & | 2005 & | 2006 # | 2007 4 | 2008 4
Al 3,222 3,627 3, 636 3,819 3,798 4,323
nE 205 218 140 146 164 185
HET) IWT

AGEIZ LD EWEEEITR 700 FoTHY, 2007 FZ 9% DI RS20, 2007 05
IR ATIFEIROTHERE L Q0D 2B KEIXE & (M) XR—ATIv s ~—ENEMED 20%
T TNDESDOITNDEN, Iy~ — ICHIFFSILORR AR L HRi U CHERERE S 3 AR
L TEY, KEORILAHETHD,

#£ 1-7 NKEEYREEOHERS

4 2004 2005 2006 2007 2008 2009 2010
T 5,881 5,739 6,100 6,656 6,578 6,661 6,687
K AT % - -2% 6% 9% -1% 1% 0%

HiPT) ASEAN JAPAN Transport Partnership Information Center 78— AX—

PIILKOE I, TG S FOIWTVEBLL TWAHS, BRI RANEA THY ., EE S tto
T 7 AT AL —FA 4 LOMEE D RSN E A o Td, IWTIHEEIZL T 500, P
HIEDOREE DK 1 FliA > Ty, AHAZEEREE L TR SEE O/ M2 OS2l
7R —E AL TVD, BIZIE, YT U EIWTOEZM CHES LEE L 50kyat Th
%o ZAUT H AR TKIS IS 3573, 2O EUA CITHnE O gl & OERFiE A el C
WS DIZREEEE LD (TTRAETRESTFAT-OICKIKEE TCOV —E AL QO DEE25D),

e e

IWT 23EMLT AL %M (2018 4E 11 AV aUdiN Tl
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W5 ZEZEL TN,

Managing Director

General Manager

Account Marine Trg]:{]):)rt Admin Transport | | Engineer Inspection
Dept. Dept. (Cartjo) Dept. Dept. Dept. Dept.

Delta Ayeyarwad Chindwin Thanlwin Rakhine
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TIRA YV FREDTZOD IWT ~DLZ—

S5A Marne co. Ltd.
Pl i bri resooerl o

o —
345-11 CRdnogami-cho, Fukuysrm-cip Hirmshima TEEE JAPAN
TEL sl TB4ETI-IAT Pl o B BT | -E

E-rmal: ps-moarindarors oo p

T UWirmPe, Direcir General
Iniand Water Trarsport, MINIZTRY OF TRAMSPORT

£ Depsmber 2013
Diear Excallency,

It was 3 great pieasure 10 have a chance to talkl Wit You on our reseanch, Ted wim the
fesaslbiity Study I Repuiic of the Urion of Myarmar 7 0ue COUNSE conceming

Trarspartation System for Agricultural and related matenials by using Light Wesghnt Banges
for shaliow water on River Ayeyansacdy’ on 7% November 2013,

54 Marin Co. Ui and "MNomiuE Reseansh Instiane, Lid”, compleied the first mission
froemi 37 Miowesmiber untll 16% Movember wilh a lot of Inerdews for logishics related
organizations and govermimental agencies. We aisn conducted the river survey on the boat

around Mandalay, Bagan and Magway for Tires days.

Based on facts from the first mission, we are convinged that our ioght welght bange for
shallow water could be applied In Faver Ayeyansacdy aven Fwith very shalow In dry
seaE0n. Wie have frished designs for Light Waight Bame and are waiting for a pliot

demonsiration opporuNity. Dur design for Bght weight bame |5 the first one In e worl,
specially can be appiled into Such ver 35 lange wabar level dffenances.

Wie ais0 conducted Intenviews for potential us=rs concaming Intention o use our Light

Waight Barge Sysiem. We received many poesttive opinion to use our Bame System.
Howewer remalning Issue 1s how o bulld and operate barges, how to estabish the

mainienance system of these. For the sake of Infermoaaity for soor to door
transportation, we have io execube pliot SEMONSIEI0N N 3N ACUal SNVIFDnment Siong wih

Fever Ayayamdy.
Wie are trying to move forward with frial pian, by colabarasing with IWT IR deveioging Bght
weight barme and demorsirating its operation. We hope to have a discussion how %0 SiEp

this project forward by Incorparating | Into 3 more lamer scheme of DDA from JCA. Your

poesitive concam and cooperation for our project woulkd be highly appreciated.

Sincemsly yours
Harll MIYAMOTO{ME)

TR AL LT A _||i5!-._':;—-,_:| - |

Y EY Kl
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Economic Cooperation Program by Japanese Small and Medium-sized Enterprises
(SMEs) in due course of Official Development Assistance (ODA) approach by the
Ministry of Foreign Affairs of Japan (MOFA) in 2013

The feasibility study in Republic of the Union of Myanmar in
due course concerning ‘Transportation System for
Agricultural and related materials by using Light Weight
Barges for shallow water on River Ayeyarwaddy’.

Proposal for discussion

December 2013

SA Marin Co. Ltd. in association with
Nomura Research Institute, Ltd. 1

Background

* The Ministry of Foreign Affairs of Japan (MOFA) has started a
new type of Official Development Assistance (ODA) approach
since last year, in which Japanese Small and Medium-sized
Enterprises (SMEs) conduct feasibility study under Japan’s
ODA with a view to utilize their products and technologies for
the social and economic development in developing countries.

* Ajoint study team consisting of ‘SA Marin Co. Ltd.’ and ‘Nomura
Research Institute, Ltd.’, who have been duly designated as
successfully qualified in this scheme by our Ministry on a fair and
equitable basis, is scheduled to conduct the feasibility study in
Republic of the Union of Myanmar in due course concerning
‘Transportation System for Agricultural and related materials
by using Light Weight Barges for shallow water on River
I[rrawaddy’.
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SA Marins’ Tug and Barges
(Example)

Advantage of Light Weight

Normal Barge without cargo

20 -
40 -
60 -
80 -
100 -
120 -
140 -

160

]‘400m

"

15

Light Weight Barge without cargo

20 +
40 -
60 -
80 +
100 -
120 -
140 -

160

} 20cm




Normal Barge with 1,000 ton of Cargo

80 1.5m

Light Weight Barge with 1,000 ton of cargo

o] —
20
40 -
120cm
o Ocl
80 -
100 -

120
140
160 -
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FACT

Fields and Area along the River Ayeyawaddy, particularly during Dry season in
Myanmar, Vast land for suitable agriculture (rice, corn, potato and beans etc.) are
coming out. But limited capacity of water transportation system, because of shallow
water. This constraint impede local productivity on Agriculture.

Issues

« Agricultural Product and other related materials are not easily
transported in dry season because of shallow water depth in River
Ayeyarwaddy.

* Not only agricultural product but other bulk cargo (liquid and dry) are
suitable for barge transport in River Ayeyawaddy.

* Road transport is not worked well in all season , because of suffering
from deep water in rainy season. It takes time to complete road network.

- SA Marine developed new type of barge (Light Weight
Barge for Shallow Water). Design finished specially for

Myannmar, Ayeyawaddy
- Issue is that How to build and operate it as stable Mass

transportation system for all season. 8
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Product Advantage

Light Weight Barges (“LWBs”) for shallow water (under
1.2-meters depth). This type of barge can be operated
on many rivers in all season including dry season.

Using innovative technology, barges can be much lighter
and more energy efficient than the conventional barges

LWB can increase maximum loading capacity to around
2,000 tons, equivalent to 30,000 straw rice bags per
barge. LWB can also carry taro roots and corn efficiently.

LWB for shallow water is easy to steer and control and
therefore training period for barge operations can be very
short.

SA Marine’s Experiences

SA Marin has more than 50-year experience in not only designing
and building barges but also in operating barges

Seto Inland Sea and River Irrawaddy have common features on
wide water depth range and swift running water (tidal current in the
case of Seto Inland Sea).

SA marine finished design with a tug and barge, specially for
Irrawaddy River.

10
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The Pilot Demonstration Plan

2013 F/S for Light Weight Barge ( This research)

- Considering to build ODA Packages with Shipbuilding, Barge ownership and
leasing scheme, barge operating with technical transfer

2014 Deep F/S research, building trial barge and develop operating plan
- SA marine Provide IWT with designs and engineer for building trial barge

- SA marine evaluate trial barge through pilot demonstration with IWT and
feedback to design

- SA marine provides IWT with operator to execute pilot operation of Light
Weight Barge

2015 Applying actual transportation for Light Weight Barge, Business
development

- Joint barge building organization with IWT and SA marine, including repair and
maintenance function

- Joint barge operating organization with 15

Proposal for IWT

SA marine would like IWT to consider organizing Joint study team

» Development for Light Weight Barge with design, building, ownership and
operation

+ Development a pilot plan for demonstration in late 2014, pilot cost is estimated
with 1million USD

» Actual business plan for barge building and operation with Light Weight Barge,
our target on Light Weight barge building cost for 300,000USD and Tug for
shallow water for 1million USD.

» Other study agenda including Joint Marketing for Cargo Owner

If IWT have an interest to move this project forward, SA marine request JICA
and apply to get budget for the joint study team and pilot demonstration for ygar
2014

19



If IWT agree to move forward and SA marine could
get next year budget, SA marine can provide

» Design for how to build
+ Dispatch engineers for building instruction
» Dispatch Operators (Captains) for Barge

+ Establishment of barge building company and/or barge operating
company in cooperation with IWT

SA marine would like IWT to consider to
organize joint study team. IWT’s concern is very
much appreciated.

17

Contact information

1. Hanji MIYAMOTO(Mr.)
CEO, SA Marin Co. Ltd.
sa-marin@aroma.ocn.ne.jp

2. Takeshi MIYAMOTO(Mr.)
Managing Director, SA Marin Co. Ltd.
sa-marin@aroma.ocn.ne.jp

3. Shinichi ISHII, Ph.D.( Mr.)
Chief of the feasibility study team
Senior Consultant, Nomura Research Institute, Ltd.
s-ishii@hotmail.co.jp
ishii.shinichi@gmail.com
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UNION OF MYANMAR

MINISTRY OF TRANPORT

Inland Water Transport
Dalla Dockyard

BRIEF HISTORY

It was established before 1852. At that time, Irrawaddy Flotilla
Company managed and built for steamer and Engineering work were carried
out.

On 1% June 1948, Dalla Dockyard was nationalized from Irrawaddy
Flotilla Company Limited (IFCL). It has been changed to the present name of
Inland Water Transport, Dalla Dockyard with effect from 1= April 1989.
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INLAND WATER TRANSPORT

DALLA DOCKYARD
ORGAMIZATION CHART(31.10.2013)
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- ;‘ trength of Dockyard
] ° ngmeers ..... -

I e Skill Labourers -
,:' * Total |

Slip Way No. 1

* Builtat -1908
* Capacity - 274 Ton Vessels
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« Built at - 1898
« Capacity




Slip Way No.3
* Builtat -1898
+ Capacity - 205 Ton Vessels

Slip Way No.4 (Dry Dock)

» Built and renovated at - 2001
+ Capacity - 1400 Ton Vessels
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Slip Way No. 5 & 6

« Built at - 1892
« Capacity - 125 Ton Vessels
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Slip Way No. 7 To 12

Builtat -1900
Capacity -468 Ton Vessels

Slip Way No.13

« Buitat -1963
« Capacity - 125 Ton Vessels
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Slip Way No.14

« Builtat - 1920
» Capacity - 274 Ton Vessels ¥
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Capacity of Dockyard "
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Welding Training
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Steel Structure Construction
T

Steel Structure Construction
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Steel Structure Construction
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Steel Structure Construction
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Meeting Minutes an
The feazibility study in Republic of the Union of Myanmar
in due course concerning
“Transportation System for Agricultural and related materials by using Light Weight
Bufges for shallow water on River Ayeyarwaddy’.
Between IWT, Ministry of Transport and SA marine co. Lid.

Date & Vernue: 06 December 2013, Inland Water Transportation, MOT, Yangon

Meeting Participants:
IWT: U Winn Pe , Managing Director

U Win Thein, Maritime Superintendent

U Soe Myint, Deputy General Manager (Engineering)
SA Marine: Mr. Hanji Miyamoto, CEO

Mr. Takeshi Mivamoto, Managing Director

MeKazuki Taniguchi, Captain

Dr.Shinichi IshiilMr.), Senior Consultant{NRI}

{ Minutes)

1. On behalf of SA marine, Mr. Miyamoto, CEQ made a greeting remarks and Dr.Ishii |
NRI, explained outline and contents of research, following with the first version of
design of Light Weight Barge and proposal to IWT.

2. Mr. U Winn Pe, MD, appreciated 8A marine to explain about Light Weight Barge

{Fiber (3lass Barge) and made some comments,

(1) Regarding strength of Fiber Glass Barge, whether it is strong enough in case
rubbing a bottom surface of barge against the bottom of water or shocked by rock
in the bottom of water in Shallow water.

{2) Regarding Building Cost, US$300,000 may be expensive. It is needed to be
considered with lifetime cost (Fiber Barge may last longer than nurmal barge).,

(3) Regarding building methodology for Barge, all in one building methodology is
common in Myanmar (not assembling method with combining separate parts by
block methodology)

{4) Fiber Glass Barge is very useful and convenient in the River Ayeyawaddy.

3. Mr U Winn Pe also gave questions to SA marine about barge building process, and

24 marine replied it that it is flexible to change the design if it is build in Myanmar.
Because this version of design is the initial draft and changeable, depending on
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needs and requests from Myanmar side.

. Regarding Proposal for Collaboration between IWT and SA marine, TWT expressed
an interest to have morve detail discussion to move Light Wight Barge Project
Forward. SA marine will provide a couple of types of design of Fiber Glass Barges

ag alternatives in the next meeting.

IWT and SA marine duly agresd with this meeting note on 15 of February 2014

Wi @ ) Mr. Hanji Miyamoto
/ ) -
e} At YRIOT e ANT ]
Man.a_girig/ﬂi_remr CEQ
IWT, Ministry of Tranaport SA marine, co. Ltd.
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CC: Mr. Koichi Miyake, Transport Policy Adviser, Ministry of Transport,

Myanmar

Mr. Kei Maeda, Secretary of Embassy of Japan, Myannmar

Mr. Maki Morikawa, JICA Yangon

M. Momoko Suzuld, JTICA, Tokyo, Japan

Mr. Takeshi, Miyamoto, Managing Director, 8A marine, Co. Ltd.
Dir.Shinichi  Ishii, Senior Consultant, Nomrura Research Institute, Ltd.
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The content of this report is a summary of the project formulation survey,
which was commissioned by the Ministry of Foreign Affairs of Japan in the
FY 2013 and is carried out by the consortium (SA marine, Co. Ltd. in
association with Nomura Research Institute, Co. Ltd.). It does not
represent the official view of the Ministry of Foreign Affairs



Introduction

Background and Objective
1) Background

Agriculture, forest and fishery is a major industry in the Republic of the Union of
Myanmar(hereinafter referred to as Myanmar), that account for 21 billion USD, 38.2% of total
GDP of 55.3 billion USD. The land area of Myanmar is 67,660 thousand square meter and land
for agriculture is 12,560 thousand square meter, or 18.6%. According to statistics of the
United Nation, major agricultural products are rice (29,010 thousand ton/year), sugar cane
(9,690 thousand ton/year) and maize (1,480 thousand ton/year). This information is also cited in
the website of MAFF (the Ministry of Agriculture, Forestry and Fishery of Japan).

According to MAFF website, “ Since early 1990s, Myanmar have promoted cultivation of
wild and waste land and carried out irrigations and land improvement and cultivated land for
agriculture have been increased. Major agricultural products are rice, sugar cane and pulses;
particularly rice which is regarded as an important food in terms of national security. Forestry
has succeeded in earning foreign currency from export but policy has been changed to preserve
forestry since 1991. It is planned to ban export of raw timber from 2014.

The research team, consisting of SA marine and Nomura Research Institute, conducted field
survey in early 2013 and already obtain local information about transport and logistics
problems.

Transport and logistics infrastructures in Myanmar are very backward because of complicated
topography from mountainous areas and lack of budget for improving roadways and railroad.
On the other hand, inland water transportation, which is expected to be low cost and a means of
mass-transit transport are impeded by large water level difference between rainy and dry season.
For example, inland water transportation in dry season is sometimes very difficult as a lot of
shallow places (only 1m draft) appear in Irrawaddy River. Dry season has a very good condition
for agricultural activity but unfortunately no stable mass-transit system in inland water
transportation.  Our team is of the opinion that this kind of situation has negative impact on the
agriculture industry and vitalization of agriculture industry is required with successful
transportation system for inland water transportation in the Irrawaddy River.

The team focuses on the Irrawaddy basin that has immense fertile land for agriculture.
According to our pre-research for Irrawaddy River, water level goes down in 10 to 13m in dry
season, particularly from December to February, and many extremely shallow (less than 1 m
draft) places appear in the Northern Section from Mandalay.

One more important fact is that immense fertile lands appear around basin after water goes
down. These lands are very rich in mineral from the upper stream and suitable for agriculture
activity. Local people know about it from their experiences and they move to river side
temporarily in dry season and utilize these lands for agricultures. In dry season it is the best for
agriculture with its one day temperature difference of 15 - 30 Centigrade Celsius (Ideal for
every agricultural product). However existing inland water transportation system (steel barge) is
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not good enough for the local farmers to transport their produce to the market and there is no
other suitable transportation system for shallow water in dry season.

There are many minorities living in Irrawaddy River basin doing agriculture. Their level of
living is not high with low income from low productivity of agriculture and they do not have
any vision to reduce poverty. Poverty reduction with increasing agricultural productivity is one
of the important issues for the Myanmar Government. Therefore, it is needed for Myanmar to
develop and establish a stable mass-transit transportation and logistics system

2) Objective
In this study, we make a research on’ River condition for barge transportation ‘and
development of business modelling for ~ “Transportation System for Agricultural and related
materials for shallow water on Irrawaddy River. “We compile local needs and requirement
for light weight barge for shallow water to develop a stable transportation system to bring it
one step forward to qualify for JICA scheme on promotion and pilot demonstration program
for small and medium sized companies.



Executive Summary

| . Description of the current situation and development needs of the
concerned development issues in the surveyed country

Inland water transportation is used for not only agricultural products but also diesel oil,
construction materials, steel, cement, construction machine, folk lift, raw timber, raw materials -
cement and stone/sand. Annual transportation volume is about 7 million ton and is one of
important mass-transit transportation systems in Myanmar®.

According to the Ministry of Transport of Myanmar and cargo owners with agricultural
products (Japanese Trading Companies) in Myanmar, the Irrawaddy River runs from the north
to the south and has a potential to be a trunk line for transport and logistics. However due to
shallow water in dry season, it is difficult to provide stable transportation system for all seasons.
Particularly, the roads are not in good condition due to mountainous terrain in Kachin state, in
the north beyond Mandalay, is highly dependent on inland transportation. So it is needed to
manage and operate inland waterway transportation smoothly in dry season. In spite of that, a
Japanese trading company is planning to build rice processing factories of 100thousand
tons/year capacity to export to foreign countries. The company reviewed inland water
transportation for collecting raw rice and transport processed product to Yangon, but due to lack
of end to end transport, higher cost and longer travel time, the company had to abandon the idea.
But the company is still investigating the opportunity to use inland water transportation as a
low-cost and stable mass-transit transportation system.

Inland water transportation is used for timber, sand and stones, oil and daily goods transport.
But existing vessels and barges are already very old, they were built more than 50 years ago
with low capacity and made from wood (relatively weak material), so its transportation capacity
in terms of logistics is very limited. Hence, as Light Weight Barge for shallow water will be able
to provide cargo owners with stable transportation system and it is expected to contribute to the
transportation system for high value cargos. We received many positive opinions for Light
Weight Barge from potential users.

Inrespect to related planing for agriculture, there are long term plan for
next 20 years and short term plan for next 5 years, in which there are long term vision
for 20 year and elaborated programs for five year. There are alrealy many programs on-going to
improve productivity of agriculture.

1 Interview to DMA. Inland Water Transportation accounts for 20% of total logistics
volume in Myanmar (tonnage base). As for policy for inland water transportation,
including for foreign companies, in Myanmar, there are six licenses for inland water
transportation. A foreign company must establish joint venture with a Myanmar domestic
company. Maximum size of barge is limited by the width of bridge poles -- 200 feet long and 50
feet width



In respect to related planning for inland water transportation, JICA has been providing
support to develop © Port development in inland water’,  The study for preparing transportation
and logistics for nationwide comprehensive transportation system’,  Technical assistance for
improvement for Yangon Port’

In “The study for preparing transportation and logistics for nationwide comprehensive
transportation system’, it is understood that there are five candidate port development in
Mandalay and others. IWT is requesting Japanese Government with 37 ships and boats
including barges. As for other donors, China has provided three dredging ships as grants.
Netherland is now conducting a research for Irrawaddy River with potential dams and locks.

Through our interviews with the parties concerned such as the Government Bodies, it is
highly expected to introduce light weight barge to improve transportation service for the poverty,
living along basin of the Irrawaddy River. The Government is also very keen on dredging for
stable inland waterway and port facilities for the development of industries and improvement in
the quality of life along the basin of the Irrawaddy River.



Il .Possible applicability of the SME's products and technologies, and
prospects for future business developments

The proposed light weight barge for shallow water is supposed to be built with hybrid of steel
and fibre glass. The advantages of this hybrid barge are not only shallow draft but larger
capacity, if it is of the same size as the steel one, for transportation purpose. Flexibility in its
size is also another advantage to fit to any size under 200 feet long and 50 feet width.

For example, if we build a hybrid barge of 200 feet long, 50 feet width and 3.5 drafts, and
compare it with a common steel barge, the weight of hybrid barge is 90 tons while a common
steel barge is 210 tons. The vacant drafts are a little less than 30cm for the Hybrid and 50cm for
steel respectively. If we assume the drafts is 1.2m, a hybrid can accommodate 540 tons of cargo
while the steel one can accommodate 420 tons.

We can summarise the advantages for Light Weight Barge (Hybrid Barge) as follows:

1. Increase of accommodating capacity by more than 30% compared to steel barge

2. Ability to be used in shallow water area, for example, 70cm is the shallowest in February
around Bhamo area; it can accommodate 240 tons of cargo while a steel barge can
accommodate only 116 tons.

3. Alow tonnage requires low horse power tug boat (more cost saving)
Improvement in fuel consumption as a result of low weight

The following picture is an image drawing of Hybrid Barge.

Proposing
Hybrid Barge

Tug boat for pushing the barge



SA Marine is now planning to establish two joint venture companies with IWT, the
Ministry of Transport of Myanmar for building the barges and operating them. If we study this
scheme’s development more precisely, we could decide how to move forward. The following
scheme is the initial draft for discussion with IWT, the Ministry of Transport of Myanmar.

ODA
from JPN

IWT Funding Ship, Barge
<«——| Ship  Building » Ship Owner
ividend and Repair < Barge
SA Fun Payment
. — Tug
Marine Dividend
IWT Funding, Leasing Transportation
< »| Joint Venture .
Yaving | for Barge » Cargo Owner
»| operation h
SA Fund Charge
Marine

Fig. Draft scheme for discussion with INT



We are proposing the following timeline for development, building and operating of Hybrid
barges.

FY2013 Conducting the feasibility study for ODA (current)
We are now here. After completion of the report, it is needed that; pilot demonstration plan
including ship building.

FY2014 Apply for JICA scheme on promotion and pilot demonstration program for small
and medium sized companies
Develop a trial unit of Hybrid Barge and demonstrate it in Myanmar. SA marine provide
design and parts (blocks) for barge and IWT assemble them into one barge. SA Marine
expects IWT to collaborate to build a trial Hybrid Barge and assess it to feedback to SA
Marine. SA Marine will make trial operation in both dry and rainy season.

After FY2015 Establish joint venture and initiate inland water transportation service

After FY2015, SA Marine is going to establish a Joint Venture Company that operate tug and
barges. Before establishment, SA Marine has to be advised by IWT, whether IWT could build,
own and lease it to the joint venture company. Availability for ODA scheme to build and lease
barges would be checked by the Government of Myanmar and the Government of Japan. If it is
available, we recommend IWT to borrow ODA fund with grant base firstly for a couple of
barges to be followed if successful by expanding it to an ODA loan for several tens of barges.
We consider it is important to do leasing from IWT to private sector to generate a healthy
growth for inland transportation industry®.

FY 2013 FY2014 After FY 2015

Feasibility
Study ’ April -June ’July- September ’ Oct - Dec Joint venture Business

(Present)
Preparation Building a Assemble Initial
Trial pieces and Trial evaluation
operation
Risk hedge

To avoid losing Advanced benefit, SA marine are now applying official intellectual property in
Japan and expand it to other major countries such as US, Korea, China and Myanmar.

2 Our hypotheses based on our survey and discussion
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[ll. Verification of adaptability of the SME's products and
technologies to the surveyed country (Demonstration and pilot
survey)

We have developed the design of ‘Light Weight Barge for shallow water (Hybrid Steel Barge)’
especially for Irrawaddy River, with water level difference of more than 10m between dry and
rainy season. We have designed several types of Light Weight Barge including the building
methodology.

Based on our concept of Hybrid Barge, we have two meetings with the important persons
from IWT, including the Managing Director of IWT, Mr. U Winn Pe of the Ministry of
Transport of Myanmar. We explained the advantage of Hybrid Barge, the first draft idea for
building and future plan in building and operation.

We received the following comments after our explanation.

1. Where to introduce
The shallow water in the area around the north from Mandalay in dry season is an extremely
big issue, , many places have only 70cm draft. For the transportation system to the north
from Mandalay, change of barge from larger one to smaller size is required, for example from
1,000ton to smaller one of 300 ton or less to navigate the shallow and narrow section of the
river. Currently, the cost of changing barge is also high, and Hybrid Steel barge is ecpected to
be introduced in the north section from Mandalay.

2. Vfrification of Hybrid Barge strength
Strength verification is very important for safety reason whether a hybrid barge is strong
enough when the surface of barge come into contact with the bottom of water or hit by rock. It
must be simulated sufficiently before building trial units.

3. Operational Techniques and skills for Hybrid Barge
The question is whether operational techniques and skills are the same as existing steel
barge. We have to know if we need special training to operate it. It is also very important to
verify the horse power of tug boat for shallow water whether it is sufficient.

4. Barge building method
The method of building originally planned is that parts (blocks) are built in Japan and
transported to Myanmar for assembling into a Barge. However we need to discuss the role of
Myanmar and Japan in the process of building barge based on pragmatic approach, for
example technology and skill level. We will decide the most appropriate role for both sides --
Myanmar and Japan.



5. Barge maintenance
It is also very important to maintain the Hybrid barge. However it is understood that
maintenance is easier than existing steel barge because a hybrid fibre glass does not rust.
Maintenance technologies and skills are very important.

We believe the followings are very important issues for the pilot demonstration to IWT.
Particularly, tug boat needs to be developed at the same time. These issues are expected to be
solved during the second phase next year.

Issues
1. Local Manufacturing
To determine detail role of IWT and SA Marine, we have to discuss about the goal at R&D
stage for prototype development, initial introduction stage for starting hybrid barge operation
and mass-manufacturing stage.
In the first phase, R&D stage, SA Marine will provide design to share with IWT. A trial unit
will be built in collaboration between IWT and SA Marine. In the process of the building ,
we have to decide on the future plan and future role of manufacturing for hybrid barge
including technical assistance from Japan to Myanmar.

2. Operation

The operation plan must be developed. For safe operation, license is needed. The
operational joint venture of IWT and SA Marine must be justified through deep analysis for
an appropriate scheme that meet operational/industry regulation. A plan for training of
captain (driver) and assistant (to a captain) should also be developed.

It is also needed to discuss the priority for initial operational sections of the Irrawaddy
River. The north part from Mandalay is one of the first prioritized sections. Other criteria for
evaluation to determine the priority must be discussed. Finally, phase-based implementation
plan must be established.

3. Business Plan
The first trial: Only river port to river port
The second trial: End to end transport (door to door transport), including stevedoring and
drainages in land transport
Business plan: Cash Flow analysis, human resource allocation, investment plan



IV . Expected development impact and effect on business
development of the proposing SME in the surveyed country through
proposed ODA projects

There are more than 400 towns and villages along river basin of the Irrawaddy, including
major cities like Yangon, Mandalay, Myitkyna and the small towns andvillages. Dry season
starts in October and ends in April and rainy season starts from May until September.

According to an interview with an experienced captain in the Irrawaddy, the people living
along the basin of the river leanred a lot from history that there are land rich in mineral in dry
season and they know they are fertile enough for agriculture. Some people living in their home
towns/ or villages move temporarily to the side of the river and build a temporary house to do
agriculture there.

Temperature in dry season is very suitable for any agricultural product; in the morning the
temperature is 15 degree centigrade and during daytime 25 degree centigrade. If the farmers in
these areas add phosphor into the land, the productivity may increase drastically as pointed out
by professionals in agriculture and soil°.

However the farmers, the people living there do not have enough incomes to buy fertilizer. It
is also pointed out that transportation charge in dry season is very high because of limitation of
inland water transportation®.

In this regards, Light Weight Barge for shallow water (Hybrid Steel barge) is very useful for
the people living there, to transport their agricultural product and fertilizer when they sell
agricultural product and buy fertilizer.

We could expect high productivity in agriculture by the measurement of the Ministry of
Agriculture and Irrigation if we can provide more stable mass-transit inland water transportation
system. Its impact on agriculture, particularly rice production, is estimated to be more than 5.5
billion USD as the river run through Kachin state, Sagain state, Mandalay, Magway, Bago,
Ayewaddy and Yangon -- the states with large population and rich in farming®.

The Government of Myanmar is planning to export 5 million tons of rice in next five years.
Hybrid barge will contribute to Myanmar’s policy. It also brings impact for the people living in
the basin of the Irrawaddy River, relatively poor people will have more opportunity to increase
income.

* Japanese food industry conducted the research for soil in Myanmar 2013.
Interview to local daily life good manufacturer

> Based on the information and data from the Ministry of Agriculture and Irrigation
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V . Proposals for formulating ODA projects

We are proposing the ODA candidates with the following reasons.
+ IWT, Candidate CP for the Hybrid Barge is very concerned about shallow water in dry
season and is very interested in the project.
+Potential users such as Japanese food processing companies, trading companies and logistics
companies are very positive about this project
+ A lot of concern coming from other governmental bodies such as the Ministry of Agriculture
and Irrigation, DWIR of Ministry of Transport.
« Consistency of ODA program from Japanese embassy and JICA

We are convinced that we could step forward to the next step, developing a trial unit based on
our proposal. IWT basically agreed to move this forward together. SA Marine strongly propose
collaboration with IWT to develop the first version of a Hybrid barge next year.

FY 2014

FY2015
- Technical Assistance, dispatching skilful shipbuilding engineers to Myanmar
- Inviting Myanmar potential driver (captain for tug boat) to train in Japan (Hiroshima,
Fukuyama, SA Marine base)
- Establishment of joint venture barge operation company between IWT and SA Marine.

After FY 2016 for ODA candidate for discussion
(1) Grant basis ODA
Building a couple of Hybrid Barge and tug boat

Water way development and maintenance

(2)Loan basis ODA
Building several tens of Hybrid barge and tug boat for leasing
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Attachment : Outline of the survey
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