HhoROT7E

AOROT7E
TIEFE{LF] STEIN Hilr &85 F

Lf-#x -

a%ﬁﬁﬁ&%ﬁ%k@?é

EHILREXHE T THRES

R 29 F 6 B
(2017 £)

WILITBUEA

EEiH D #EOICA)

k=X &1t SPEC

E3]

JR

17-051







Hh [

MEANCHEY|

HiFT : Ministry of Public Works and Transport (https://www.mpwt.gov.kh/map.html?lang=en)
TR MEITIEFR

2R F 2 (Kampong Chnang) /3 U 78— (Baribour) #R

N =1 B> RN
EE 5 5 &b B, B8 53A EIRVOY A K
STLUT YT = , v i Wi
HiAjjEnu avielsg | o 7
W . .
L Prasat Bakong S A \ y
I [IENETEE ¥ ( 52 7 o o s -
B o = CE .
N ( sy |
£ S \
S \ | L= " X : %,
i A 254 b Fy iy,
’ : ? R i \ Baibour
3 =) ( ;
b 2zber b i . ; ; saibou
"mh,g&ﬂuf 8 B o s
e o 3
| Pf%' = AnBAnL \ «
| ) 3
Y Travk B ) 5
naimAnna CKong L Khumberay — 4 =
‘Kampong . Umouwsd / "
s ‘Chhnang - s
s mfindgn \ .
Anhm N e ot =
~ @
s e - 3\ 2
TS, RURHALT) \ y
Ca- Eha
T \
/ \ _— &
L Aurg;i_smc\ Nr -
I o 9
. ; 74985 g
nEmSHmm 1 o
Ty oy P e 7
FH—Es (e =am|m A X
qagpIvs iy R k )
A . N7y g
o L]
google.coj 29%C 19622N+104 79%22E/@12.8229746,103.7268984,8 1 13mat 2 140104.344925)

HAT Google Map :rmps:/l


https://www.mpwt.gov.kh/map.html?lang=en

e

749 MOWRAM

SES5. 43 EMAT MBI EH6: 3EMEE Tk

BHE7: 43 H#HAFAE MOWRAMHEL FES8: 2|:¥|3Tﬂ STEIN ﬁf‘f‘—



th ]

BE

BEEE

EE-L S

1B RO 1

= G 5 Y RS 1
1 1 2O 1
2 E = X =R 1
- /) ] = I s ROV 1
4. FRABERRE - HUE D UTR D T E oo, 1
5 G E= 10 7 S OO 1
I £ b R 2

F1E AURTTEDIRK et 5
1—1 AURCTEDBUA - BRI BRI e 5
1—2 AURS FEICE T BB ERE .o, 5
1—38 HURSTEDERX - KAFHICHITSEFKTE. BEE. BEREVEHE ... 6
1—4 HURSTENDERE - KOFHICTHEITS ODAZEDOETEFNIMEVUM KF—DH........... 6
1—5 AURSTFZEDE DR RIBED D H e 9

F£2E REEEDOHS - BINOFER VBN BEREADAR ... 12
2—1 RECEDE D - BT .o 12
2—2 REPEDEERBICEITIBENELDE DT oo 18
2—3 RECEDEBNEHICK>THHREINIBEHLPEOHIBREEADERK ..o 19

EIE ODAZXTHFERANRAFTFNIEG - BMICET 2AERCERATREDRHESR ... 20
3—1 HWE - BKTORMBESHRIIAZE GREEEM - TBE - FEREE) e, 20
3—2 B - BRI A AR R e, 22
3—3 MNEREICHEITHEER - FHHTDZ—ZXDFER .o 25
3—4 AURSTEORMKREICHT IER - BFOFNMERVEAATEEMEOREE ... 26

FA4E  ODAEHITHD BEIREIIREE oo, 28
e O YN . RO 28
4—2 EBEFRAGHAFERVEHHFESNIMABIR ., 30
4—3 i ODA M E DEEETREME ... e 31
4—4 ODA BRI CE 1T D R E T IR it 31
4—5 IRIBHEEREITHVDN DT oottt 31
e T 2 R L 1 - S 35

E5E [l S o [ M=k 7. N: 3 -5 TP 35
e B b= 0 1 =1 35
5—2 HET AEEEIRUBIEIIER . oot 41
5—8 BERBICE[TD R ER IR et 46

Al 1

Bl 2

Al 3



ADB
AFD

ASEAN

CMDGs

DBST

EIA
GDP

IDA

JETRO

JICA

MOWRAM

NARO

NSDP

ODA

OECD

UNTAC

USAID

E&' X b

e
Asian Development Bank
Agence Francaise de Development
Association of South - East Asian
Nations
Cambodia Millennium Development
Goals
Double Bituminous Surface
Treatment
Environmental Impact Assessment
Gross Domestic Product
International Development
Association

Japan External Trade Organization

Japan International Cooperation
Agency
Ministry of Water Resource and
Mereology
National Agriculture and Food

Research Organization

the National Strategic Development
Plan 2014-2018

Official Development Assistance
Organization for Economic
Co-operation and Development
United Nations Transitional Authority
in Cambodia

United

States Agency for

International Development

AAXE
7 T ERRRT
75 AT

RE7CT7#EES

AURST7 I LT LR
%81z

2 BARENE

RIBRERZE
ERNBEE

EfRRERS
HAE 7 ik EHE
EFR R DR

KERE

EIEREEIARE B
mERRMTR A RS

E R ERBS F B T E
BT B S 1R BA
RFRNEARELE

EREEH RO TEE
e

T A HEREERFARE
ﬁ:

B 1AUERSTEAND ODAFBBIZE ..ot 7
2 STEIN B E B TDRRT oooeieeeeeeeeeeeeee ettt 12
3 I STEIN A T AR T oottt ettt nanas 13
4 STEIN FEITH .ottt ettt nenes 14
D B R R B C AR B R R e, 15
B B A T R R et 23



7 KB R UEEBERDMETIER oo, 25
8 AR T AT D B D T oo, 27
9: AVRYFaFUENYZUNUDEIEDERT oo 27
O Ry B B A Gl N b ek =41 )L - R 28
11 : STEIN D E DR R T H ettt 36
12 BR - BB EEETOE DRRETIL i 42
13 ER - ERETOE SR AETIL D A oo 43
14 BR - EIEEEETOEDRRETIL i B E o 44
T LI STEIN DIEEE oottt es et en et es e, 12
& 2: STEIN DE7ER (SPEC#HAMA AR E UIRFE) s 13
ZR 3 STEIN B .ottt ettt ettt ettt ettt 14
E I I 0 X i - SRRSO 14
E S = A L i v ok TR 15
e TR 8 = o3RRI 16
e AR =1 2 3= oSS OORR 17
% 8:[E& 16cm D S &% STEIN & FA VEEERIDLEES .o 18

T O B AT R e 24



MXEN

AREETIE, ARV TEICEBT 218K, HEMRHE OKEE, 720 FEo
LA STEIN 1G I O W RENE, J6 L ONEIE T B A B O rREME D RGE A 1T
Do

STEIN I, e BB X472 STEIN Jeik & & A > F&2IRA L TEL IR OB T
B, T HHEHO 590 2k LT, STEIN 2 101B¥ % Z & T, fiGIChEfTAT& 52 &M
i <hH s,

A= RIKKENEL L, AT TR ~OTEBB LN AR TIZEHBNT, STEIN 23
HHATEABEITZ VN EEZ S, STEIN Z F U7 224l Cffi 5 ¢ SR 7 EIE i %<0 A i I s
R TE UL, BELBEAE, fih~0T7 78 A, ikt WoBlans, thasEms ]
LD,

REEIZBWC, BURUT OEPFT TR LIZ LD, Bt 7774 MEOLEEZREL
TR, EOHHEICEWTS, STEIN & OiRAT. 30kglem” Ll EOSRE % HE 5 Z L RS
7o 7272 L, RO THEOSA . STEIN THEHE S OO, STEIN DENE LE LD =
A NENDOAREE THD Z ENRHLNE ST,

Fio, AR F 2F U IRTO STEIN 215 H L7 BHEHOKEE TO T A MifT D EMEIZ LV
STEIN, 77 74 R .,DBST, 2> 7 U — F TOKK L EROERE & KT 22 ENTE T,
ZDHEIZIBNT S, mEN@ﬁﬁ@ﬁfénko%%%mﬂﬁ< HRYT TE L LT
57774 NEKE STEIN B % ik L7284, STEIN B IX = A M3 3550 1, miHANEIE 10
fERL S HERHRE R R ST,

TR, T A ME{TICE V. STEIN 230 R P T IZ B CHERERR o1 B i A 7126k LT o
RIFEAIEZ RS 5 H 2 LRSI,

Flo, EURZAEBAOMEIZINT b MiAT O FEUEZE REBR 72 S0, MEfTHYS COMATE B
BB DOEE L S 72 BN O OFEDBB b I N2 00, BiTeda STEIN O B VR 2 & O
AIREMEIZ H D & HIEr LT,

ZD1=h, ODAIZ XL 5K « FLRES 3| ﬁwf%\ﬁvy&~N~bf%ém§ﬁ%®%ﬁ
Ol LY (E) ([ZBW T, KEJREDR FORBREOM LEZICKL Y, STEIN D7 & Mii L%
FehtE L. ﬁ/T/TT®mEN@%ﬁ&iﬁmﬁﬁéﬁofw%twe@ﬁm_tho

BAREYIZIZ, STEIN OeHEZE BARMLEH L, Z U ARITIZB T A hEEA, HRAE
¥FETIIr—HNVOEFEIZSTEIN TR ELEDREE LT LI L2 HAEL WD, ZORRIC, &
FERLE S~ DR OKEIRAE T Of T3 (2% L C, SPEC #EAMi TH53 - HE % FEfi L, STEIN
DEIG EHEAT ) T T HARZ DIEENZAT S (BHESCE I F— 0 T K TEEREIC L, AT C
%, HTBFRACAILFEREOMBO AT G SIMDFTREe & 51T, FEIGBRE) HIFHR
HEHEZIToTNL)

MATIC, T3l

? %E%k#



E R E
o7 FE L B ERISTENG E SR EM- B R mFCEAT IZ AT

B (g FE b F o #ET o SPECCERERF D
B C/PiERE : 7k & [E4E (Ministry of Water Resources and Meteorology : MOWRAM)
B (2EY U 3L F 2+ B (Kampong Chnang province)

TEE D R B

Hoto 7 TEIOR R EE

P FeRESUR CUE TSOE SO T, MISHRS7EL o > TEEEFISTEINITIRE ICBETEE S (oot

TR R BRI R (LB Ton E O T. IR #090%( L. #10%M STEING
> IRIE BRI B CERD A TIIN, FORE BFISE 20T, HEFITHR (LAY, AAaiEs

ERCHEmICHWEN., REOMBO7 /AN R SR 2 b hialEe

SLTLED, SREBHCENSAL AEIZHETIL, PRI7ILFE 1008 T8, STENTET

(J40-60F2 OB TlERT Sk ¥ 2 Ch alRE
i i# Taa T2k ﬁﬁJ 1T T|:| $ T TE QD A$ % Bif H@ 1%___. A + ﬂ &=

/5‘-‘ HEOHERTCHERLZ LY, bt 573 EO T BEEOER SO TEIES L TE. STEINCDESE. A
30kg/cmill_EMsEES Bt A7 SRS AT (mR i oL B 0B s, sTENTEZSE OO, STEND & 5% (B E bAYD AHENETES)

» STEIN, 75Tk, DBST, O —hThkEEHEROESEREEICEL T, STEINDEIMD RS-,
BELERIE AETEEL T A7 2-THEE S STEINIE EE thE -85 STEINBEIZO 2353 1.
M4 M4 (3 108 Ll EL OSSR e s

» ODADE R - AT EFE AL . STEINGE AL B EEREC TRV ECI LY. EERNER. BT

\ M F ot -EFR L, HEER. St EENESEEE NS /

E Z

STEINFE D & R K EREF P AL B Ted S — - —2 o T TE

STEINSG S : R F DA DB S TSt T I 2 2 = —&DIVT SR

STEINfE L : IRHRL L/ — - —2 o TTENE

STEINBR:: 7R P TORIBEE T EDR 2 — O IVEE R L DD BEEEMEITD

-

hanli el



FC&HIZ

1. SAER  LIRELHI STEIN Bl ZFR LR - RREREREBRFICET 2EMH41LHR
'
(E &4 : Feasibility Survey for the Development of Irrigation and Agricultural Facilities by
the STEIN Soil Harder)

2. AEDER

TR T U 1991 FE DTN E LA, (LA R OEEL L L HICREREE 2T C& 2, 5l
ANADHHE | B CIMERORENEEICEE L, GDP O 3 8|4 BAHKEEN ED 57 L
BEIID R TICE o THEBRERL > TS, BEDA 7 T8I LT, EEe—
HIEZOZ X RBATOMMMR BB IIREMO b ONE . NEITITME E 72 TR ER
B0, BRI HRICE RN ER Y, ERIIAERERZ/#ER SN TWD, fi%T
LML ER & HAT T, ANBUR - O L OVKIR 2R E T HHIC KD | BRI ELEEREN ]
REIZZ2 Zfth, FIZROZMEMELR & TP KT REREEZ -3 2 L AR STV 5,

3. AZEDEM

N RTTIE, WELGRETHESLOIKENE LSRR | RIS K O
HERESOHUTE K U, AKOBIWZRZZRIZITAEE L7 3 2 < AT s, £ - 5EMiE
B L ORE - M ERAEf SN TWRWEICL Y | BREOBERKPHERTET, BEL
TREAEDNETH D, AEREICHON TR, B - FEKIT, RERIEEEE L TREOf
PRIZREE L 720 | AT RRAE B30 AETRREN ST 5,

SPEC th23 i+ ii7E 3% STEIN 1%, MM DRk S 7z STEIN TR & AV FEREG L
b THY | EEE AKEOERIZHWTIZ, 20 STEIN EBiD 5 KEDHT, figI
BERCED EHETETERY), ZAHDOFZRITK LT STEIN 2 U 72 s <01l K 4
S L, AU WIS L ONERRIC K AR E LI BEWAERE & Bk E & - filgkoZ:
ELIAMER B2 R E LT, AFENEZEMEC, LD 3 2% i, STEIN (2 X 2 8iH
TOIGERR 2 Ehi T 5,

OREMEMERR 35 KL OV I D IE R FERE

Q@i OB AL L, BB - i TNE OMERE L OtkE % i

STEIN Rk (245 5 A FEHRN O 25k

4. RAEXMRE - g HhOROTE
T A MiifTEY . 2R F =) (Kampong Chnang) % N U 78— (Baribour) #f
38 53A JET VY (Phun Krous #f£13T)

5. IEURXRk
REMIETH D SPEC L OMEEAIIZEAT L. I EA 22 AE 2> 5 STEIN (2 Xk 2% - &
FA 7 THEROEINHEZITH), =22 UR) VS —F&a VLT 0 7%, HIE, disiids

1



AEN L, WEE

EEHE D,

DIERARZAT 9w « TIRIE, = b —EERB L E VR AT T VK

wHEEL EEE S g%k
1| ARHE— ¥%IE JOovzHvh)—4— SPEC
2 | EFEAN it RRAESLCLERE SPEC
3 | At Ei EifiEE BRMAESLCLERE MRS RFEAER
4 | FHEE it RRAESLCLERE MRS RERER
5| BELLF | BE RESLIUBREORYFELD SPEC
6 | BEthin MHHAE., BXHERTE. MES/ER | =2 UR M-F&avTv)
7 | ®TiEE MiGHE. EXHERE. MRES/ER | =% UR M-F&avT(v)
8 | HHR FIT R =2 UFJ W-F&avHT4vy
BUERDHT. FRFEDR. |ESER
9 | HHEXH IN— b F—EET RN — BA (BXDURSTHEER)
1 EE=T% N— b F—EBESIUVECRRETIL | BA (EREH/NEEREAESN
0 REXIE BRI T K/ H—)

(o))

S)

TANMB(A)

800 B:00EFAMS

AR

[Tl LR
E

WA | Burway Hotel

DAL RREF - 1, | BEBAREF - 1,

. BHhEAETE

F1EEBEHEEAE (2016 F£7 A)

TA12H (A
bithh

RO ) | ETRAF-L | LESCTFF-4
THHFI-RE T:HFARE TIELT RS

BO0EFILME
- i) ETRo BB SH

(T hEBE
Srcmbary of State B8
A b= T

: ) ARBE | 7T 2 i
oe =iff | ) L] JBL
| Mekong Co., Ltd.

v |

14:00 () AHMRE BxlEesl g
14:30 SRR Tk by

| Surway Hotel KMHolel | Sunway Holel Sunway Holel |

@ % 2[@F[HEEAZE (2016 4 11-12 A)
B T o7 0 HHERE E T €

TA13E () | TASE (F) TA6HE () TABAE |

I

'S RAFh NCANPTEF =L [ A PERF - L

Be00h 5 I SRS

9: 3005 LS 158

Eat ]
[HFICALCAM

[#RE] JCA

[ o] i i s

158 B =53 B

NI OMURA it
Ing;.lslnes Co,, Lid

[H7E] &2 S 5F

HiE ANl E

] [5#E] & Riise
el

L

[EEvc -7

[5F] i
(8] 7 e

158

FauF4

20: 40754+ I

Bunway Holel Burway Hotel [




@)

RS

¥ 3MEFHEAE (2017F 2 A)

BME T (2o RoF ot R)

FEOELOBLOE M - FFHREFEDTZDDO LT U 7 - [FHRINE

REREFEDELDBIOE K - FIEFEDOTODOLT ) 7 - fHEHIE

g

H

-
g

#30
1000
10.20]
1100
130
1200
1238
1200
1230
1300
1330
1400
1430
1800
1838
1600
1638
1700
N
1800

!

J%

w3
108

®

~ [
it ) —5Eha
N128(8) MIBCAY
EUTFEeh | EYRAF-L | XPor¥eb | EUgafet,
SO0 MOWEAM
i WISt
1650 NRT
l_t.DMH
TRtz
P R T T TR

A ME A L RLIELE 3]

EodaP¥ob | EZRAF-h | ZoSFP¥ob | EUGAT—h

BRER A

AAEoT S TIRRY A wiLonetl
LES x LES2 |

16:00 XBEE
(2 R T
RN | W W e | WMERI

¥ 4 EIFHEAE (2017F 4 A)

ELETTER]
EARFR A | EPRAF-h

[
e

1500~ AT AT

2T (&Y
| xewsrr-s | EU3aron

- ORI R

2250 PV

MwEGE

[8.30 MRT

[ R 22 S0P

B A== N DN FIEFE~DOT T 7 FOFHAEDYE
B T O (2R F oK)
BRMEEDE LOBLIOE N « FiFFEOT-DOE T Y 7 - IFHRINE

4RZsEEK)

4A29H(1)

b
8

£

g

£

s

g

10:00,

AT EH, L

10:

-

10:50 NRT

11:00
11:30
: |
1
1
13
14
14:
15:00

gl22

g|2|8

15:30|15:40 PNH

i

16:

3

18.05 NRT

123:00 BKK

4AzTHK )
£

B: 20 BKK
(P

9:30 PHN

10: 30 Kecement

Ap20i)
[CN N H

FENT N

7:00 PHNE

£
9:00 MOWRAM

11:00 RAW
T
12:00 TS

13:30
(Goods Agency

(CJEC

Logstics{Z. #7) BW

15:30 Do TGRS —F 2

17:00 PHNA
1700 Sw A A LT

18:30 PHN
(EW25F)
20040 BRK.

AW W BB T4

2155 BKK_ 2250 PHN

610 NRT

_W.ﬁ- NRT

TOVORG N PHN | Havotel

TOYOKOANN_ PHN

ne







E1E HURSTEORR
1—1 HURSTEDBA - HEEFRR

1991 4E-D J1 AR T R iE RS 1 L D NERIEFE LK, 0 2 AR U7 I3 E R AR ) b
FHOHDHESIITZZ B, MOMPEEEICEZ A7V S TRFREZZT WS, Zh
X B R OB KE < ElRL TEB Y, EFRIC 1992 4£(2 50% & - -2 IR =R 1%, 2014 41213 13.5%
ETHL LTWAY, bo b b Bl & B ORFKRAITRLTHY 4y 27 4 — NER -
ANHBRFEA =277 4 712k D &, 2012 R RICHE W T, BH T/ R OB RFIX 0.1% T
HHDITK L, EBREO Yy BTl 27.8%E 72> TWVBE LasLAans, JraEld, #HR
RFEOISHEORBIC L . ENRAE (GDP) O ERIL, 3 4FiHl: T 6.8% & L) L5
LTWaS

BORIRHIE, 1993 FLIRE, EEZLE T A5 EREHTHDH, NRWNLETEBHEZHER L
TEELOMN, 2014 4F 7 AOERHESZD S HIRILERY, 2015 F&E0H RO T AR

(CPP) 12k B RYTHKEMN (CNRP) DREIZ X % HFE L —SE MBS~ EIFE
BIE LI BB TWV D, ZOWRIIE, 2017 4E0 D 18 FEIC/TON D EEE T b LT
HEns,

Flo, BURTTHETIE, AV - RIBHETTHNaIa=7 4 ~OEFEMET LR, F
17 - BRSO Mk A R L T 5 H2RITHED D o R THARITB W THEEL 2> T3S,

1—2 HVARSTRERICEITHFHARERE

1 ART T, 1970 FFARIT 20 T BV Bk & NERD IR 2 2 & D |t i A e
BIRRE L 720 | 1991 DT E LML [HE D VR O 7 B EHIA#RE (UNTAC) 12X %
HEFFIRE-CEB S OB 2 Z T 3 HEEL - HIHOEZ AR A THT-,

HHEOZ AR I TFT LV STERFEEREBHREE LWEAX ORFICOEEBEZ TR b,
YARYT TIX, ASEAN HREE LT, WELEBAMBICERNBEN L AFELTWD, AN
DRIV E T REITHEF L, BMOKEZEIL. GDP 0 30% % (5 5 X TH D,
BT CIZEF LG L, Aa—10 X 5 RRFTZRNARE L REICB VTR, ZERR
KEIRDLRA R FRIZHE S ARV L RAGE R ORIFS I FICEHIE L 22> TV D, LINLRA S|
it EEERER, 7RI TICBWNTH, BECHTOMOIE(HE A+ Tix 7z < R B
i ENTND Z LT, BEOEBIL LS EN, RROTSG~DOT7 78 AZAEFLTLEN, &
AR IR D &V ) EIER 2 4EA TV 5D,

! http://www.kh.undp.org/content/cambodia/en/home/countryinfo/
2 Oxford Poverty and Human Development Initiative (2015). “Cambodia Country Briefing”, Multidimensional Poverty
Index Data Bank. OPHI, University of Oxford, December. Available at:
www.ophi.org.uk/multidimensional-poverty-index/mpi-country-briefings/.
% http://country.eiu.com/Cambodia
4 http://www.kh.emb-japan.go.jp/political/gaikyo/gaikyo%200ct%202014-4.pdf
® http://country.eiu.com/Cambodia
® http://www.senshu-u.ac.jp/scapital/pdf/06inada,jscs4.pdf
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FHER O BERERE T & W E S B O LB L EHF L TS,

H VIR T T EASO R — ORI OWTIEK 1 0 v T, 2014 FFOEBFEREFIL. BAN
127 50 Fv b2 <, TOTRRBEEIT 102 50 RV EFNTND,

15 VR F7EAD ODA {EBIEE(2014 F5E4E. [ - #5110 f1. B - HH FL)

International Development Association [IDA]
Global Fund

EU Institutions

Germany

France

Korea

Australia

United States

Asian Development Bank [AsDB]

Japan 127
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HfT: OECD.stat T—4# X—X &k YERK

7 T BAZEERATIX. 2007 45 L W . Tonle Sap Rural Development Project % BB L. f&ACoFT

B bR L, A v 7 FEFEIToTWD, A7 r Y7 ML, EiC, #h2A 770
M b B, REMAKR VA bom L REEAI2=2T 44 7 T O EIZEA LT
%8, Fio. 2015 HEITHAEN LBIEEITH OB VRO T FA A, R M A%k & Lz Second
Greater Mekong Subregion Corridor Towns Development 7' &2~ =7 k CTi.38.1 5 5 KOk %
WL, OGO, ERZEX72HE - KE - BOtoRE, RAY 7 2 —05i5 /1
b, AMBRZEICER Y ATV DS,

USAID %, Feed the Future program (23T, B¥ELZ I VR U T ORRFRE & BB ERED
BEALIEST, AR YT BUFICRE L, FEIZ, Battambang, Siem Reap. Kampong Thom, Pursat
itz 2 —7 > b &L, BEAEGOR L BN OBEREOEER L BREFRO R AT HE7R
BHIZOWTKEEZTo> TS, KT7a vy hO—8E LT, Kl bBELZBL TOH
HFEL A ML =2 a R T IAF == OBEEET>T0DY,

F—Z 57U T, R OE B RE, BhA, HE, RPEE LW L. REEAFEMEOM
FIZEY ATV D, 2014 05 15 FTHNT T, £ 61.3 B R/LZ % U T Kampong Thom,
Kampot, Takeo #ifi % % — 4" > b & L TEEMi St 7=, Cambodia Agricultural Value Chain program
(CAVAC) TIE. 7 DDA F— L 212 [H - @5% L, 3,897ha O -3 ERERR i & #k S ., 4,221

" http://www.jiid.or.jp/ardec/ardec52/ard52_key note3.html

8 http://www.adb.org/projects/37287-013/main#project-pds

® http://www.adb.org/projects/46443-002/mainttproject-pds

10 https://www. feedthefuture.gov/country/cambodia

11 http://dfat.gov.au/about-us/publications/Documents/cavac-design-document.pdf
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FIED VAERNICEKE], REAEETEX DX 512> 7, £7-. Kampong Thom, Kampot, Takeo
TORFEAERER LD E LY,

7T A0 AFD IE, 1993 LK, EAS T OREREiR OfRak - ) Lk R 7 X —OR%EH
(ZHUD fHA T& 72, 2012 (2 B4k S 7u7= Support the Implementation of the Sector Policy for the
Management of Water Resources and Hydro-agricultural Schemes 7’2 > =7 MNZiX, 4 B R/ ®
B &4 L 20 51 RVOMERE®R U, H U R YT KEIRKRERE OWEMER g %, KT -
PSR O I Z 8 LT 725, £7-. 2013 fFICBAMG S, BIEHEITH 0 Greater Phnom Penh
Water Supply System (GPPWSS) 7' 7 ¥ = 7 hE.59.5 B KD FRHEE ¥ > T, Phnom Penh
2B DEEIKR~DT 7 2 A%\ LD 7512, Niroth TO 2 2® O /Kitigk D&%, Phnom Penh
DKL AT WOPESR « RO IAEZFT > TV DY,

BUIC LD, IR DT EZEISBRFE R O SR O IZIL, &GIE - KEEICE R % & T,
AFERI ORI 72 E DR TH 5, 2012 4FIZBAA L 7= Strengthening Capacity of Fishing
Communities in the Tonle Sap to Manage their Natural Resource Sustainability 7' & 2 = 7 MZFUWT,
Tonle Sap IZHK1F % 2 X 2 =7 ¢ ifZED  HEREXKIO~ Y A MENRILAZ BRI L LT
5P,

IDA &S BORIEZ I R Y TR 2 B INHITRL R rIRER R DT DE L & 6 % |
JEZESY B LR IR ) LT D, 2016 4F 5 A IZAE D IF H a7 Mekong Integrated Water
Resources Management 7 2> =2 b7 =— X 3%, 165 G4 KV OTHEBEEZ L ->T, R
U7 AL D Kratie & Stung Treng TOKEER~ R A > MaEJIM & Sekong-Sesan-Srepok-
Sekong Prek (3S) & Preah, Prek Krieng &5 — % jiilikds & OF Prek Kampi and Prek Te (4P) %5 ki
BB B KGR~ F Y A hOf RICERY A TS,

B RYT T, ABKEAIC ODA A FEIE DB FEE D KRy 240> TE 723, SAEN L O
Bl BoR U7 EFEIEHIBEEE (NSDP) °h AR 7 I L=7 ABH¥EEHHE (CMDGs)
LEOENOHFFBEOFMARE L 2> T od, Fo, EEBOBHORME, SKEDOLR
ZIETZ2HLOLE LTHER SN TS, M T, B RY T ORRBEEFEE T, BRIk
BEICZVEHEINTETEY, BURTTOEREDHFICBEE SR TR o72 80O/
B bR Sh T,

12 http://dfat.gov.au/geo/cambodia/development-assistance/Pages/increasing-agriculture-productivity-cambodia.aspx
13

http://www.afd.fr/webdav/shared/PORTAILS/PAY S/CAMBODGE/Press%20release%20AFD%20and%20irrigation%20s
ector.pdf
14

http://imww.afd.fr/webdav/site/afd/shared/PORTAILS/PAY S/ICAMBODGE/CKH1121%20PPWSA%20Niroth2%20projec
t%20description.pdf
15

https://ec.europa.eu/europeaid/projects/strengthening-capacity-fishing-communities-tonle-sap-manage-their-natural-resou
rces_en
16

http://documents.worldbank.org/curated/en/2016/05/26342844/cambodia-third-phase-mekong-integrated-water-resources-
management-project
7 Chanbreth Ek & Hach Sok. (2010). Cambodia. In Wolfgang Fengler & Homi Kharas (eds). Delivering Aid Differently
Lessons from the Field (pp.63-83) Washington, DC: Brookings Institution Press Retrieved from
https://books.google.co.jp/books?id=g-GgAWAAQBAJ&pg=PA64&Ipg=PA64&dq=0da++cambodia+donors+challenges
&source=bl&ots=6pywfuWgh6&sig=xONzj T6GCE6xI8w1izbwQXQF-NQ&hl=ja&sa=X&ved=0ahUKEwiQpe7JgqfNA
hXCKqgYKHS06BtA4ChDoAQhNMAY#v=onepage&q&f=false
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1—5 HAUARSTFTEOESRABEOSH

B RDT OB VR ABREEL, 2016 4E O FERIT Doing Business report*iZ 55U T, 189 73[E
127 SNTWD, FFEIC UL, FELD EFROa R b, BEFATBSORES, &
FOBEERE . ZRIBITOREIHE ARG AR T O PR AREDOHA N 255D T HH
KThH 2D ELFAMDZENTED,

O BEIEEIFHEIRMMZIDOWVT

JEHEZR PR SEHDRETH 5, Bl 2IE, FEOND BIFITIE 7 BfEO Tt X 2 HTe L5
&Y (OECD B FEO %)% 4.7 BERE) | %987 A2 %35 (OECD mifHE O F#i% 8.3
A). £70. EVRANS RIFIZET 28O — N Y 720 OERFHHICH D 5E1513.78.7% (OECD
BATRHE OE)E 3.2%) I2ET D,

@ Lﬁﬁﬁmm [Z2DUL\T
R ATHFIZIE, 20 SR O Bt S 3L BETH D . £652 Hind, Z 07, BEEFEFa]
@W%®§%éfi\ﬁ/$y7ﬁm9ﬁﬁ¢mrm:&ﬁbfwéo

@ BHOHMEIZOWVT

J %X‘%f/v#OEEEET‘% HERKOMEHEVRAIZE S TRAIRTH LN, W RUT T,
FPTEHOMEEZIT D-DITIE, 4 BEOTHX, ﬂgaégﬁé Z DGR, BH OGO
ﬂ@ﬁmmgwﬁ¢pmﬁ&én —FT, BURVTIXEMERE AL T AT, 7
J R TTOEBEOREE R ORI 232 2 ST L TR0, EhBREOWEIIHFFcE
%,

® ZHOBITERHFIEICONT
BHIEAT OBEHNZ I, 483 H2 020 | & O Ffee = 2 LGS READ 103.40% (2 DIX 5, Z i
189 HEHF 174 MLIZHIESIT BT 5,

PLEIZ, 2013 AE DO FRERIT T{33845 (Enterprise Surveys) | (2B W Tk, BUBBEHL,
HIERE 2 2 —DEEG, WA T TEVRAZREMT HICHTZ>Th, FipEEEL 725 T
WHERESNTVDY,

L LR S, Bl 515 L EAEHA~DOT 72 213, B RV T TOE YR AR
HThdInTnsd,

® FHEI=DOLT

18

http://www.doingbusiness.org/data/exploreeconomies/~/media/giawb/doing%20business/documents/profiles/country/KH
M.pdf?ver=3
1% http://www.enterprisesurveys.org/data/exploreeconomies/2013/cambodia
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B ARTT TIE, R EHRICHER 40 [BIF4 A A, 173 R &2 BRI O FL4
FHWEBICELLTEBY , A CHIZEOK 21%I2H - 58ia 2 K9, Z D X 5 2R
X, 189 MEHF 5 TH Y . LU TEHRFE L 1TV AR WA, 74V, FE, A v YT

LV HEWIBRLTH O Bl TiT e RE LOIEESEE L IE_mOWBF I 2oLV D,

@ BELERBHRADTIERIZDNT
BARIZOWNTIL, 189 [ 15 AL & MIBALICALE LTV D, & HIS, 2012-13 4EI2iE, {5
B AT L2k L TR, FERABHR~OT 78X LR L TV D,

BT, B EEL ., AV R T EBORLNINE L, A3 JUNEZHET 5 20
MRS E S . BEURRICE S5 THAIRSEHETH DY,

Bie 7V ZTREBICED . AR T O TR AR Z [Bls ) RFERG T4 77
NEHHL DO 45DENE TROMEY HEHLTZ,

® HiE
15H IS
s JVUtUVENMEFEERMLOBMADEEZZRELTEY. 214 LEF520
3K DUBERRIIBRRITH A REFBFIIHRICHZALTLSDIT
TIEHEW, FUoEUBHEFLIESCGET D ERoNTLVS,
« HERBRIE 20 FALLLER S, AoRDTERNTHEZZFET AL
. 100 BABIZESLEEDNTLS, EHFOZATEROREETEE SN
BRIRR .
TW3HERLATWLS,
s FEEFOHBIERMFLRBEEN—BZLEIND,
thADKR |+ BMTIEBL (FV=v—) PEAZHE->TLS,
@ #BFKR
I5H N =B
o THEXCEFBETHIA. IADEEHRER M FLKIYIEL,
ERNEX |« AURDSTOEIFEEXRIRZFE JFITOAEE) IKFELTEY. 24T
T L. Frvubn\FE, FTELEPHLEL,
e BAGTEDEHE—YIX 2011 F£fiotz, WETHEM 250 ZAN (EASEX
BREED B0 BEMNMFRICBRAMGEHE LTS SN,
HH o EMBLLTIEEZEE (FIcHE) HEL,
s REBZROEENEML., BREBFXTOIHEER L LELERI TV D,
o PEEIRIT. $FAERIT. YAV BT FAFTURD IEELH D, T LFERIT
ERKR E. XAV IT7AFT R LEERTICHEEHLH 5,
s REBEFEOA—FT—HHEETIEROIAV BT 7AFTREHD, 14

2 https://www.mizuho-ri.co.jp/publication/research/pdf/insight/as140214.pdf
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https://www.mizuho-ri.co.jp/publication/research/pdf/insight/as140214.pdf

HIL—FIEEREADE-HOO—2TOYS LEEZE LTINS,

EEE

EXHITATHRINERVWZERWVWEWVWSEAT, anEaf@EEHEY
BALGWMERAD S

w1275

HH

K-

FHEAh

EROEFEMES (T0%E) . REAMTH>TELEHFBEDOE SRR LA
JVIEIELVREE T H o 1= A%, 2013 FEM SREMNHE LIBDH TS, =, B
HE (YTRr—2v—) OEHRI LMD ASEAN FEE & LERTHLL,

RIEE®E 2011 FIZAZE 60 FILEETH =N 4 EMT2MFICEF LT

VT RX—Y EINAEOEHKBEREERETHRL., FAAEADIENRZ— LA
P LAFEOHEREELRBEIN TG, Ny EUNAUNLRARY bE
T 2016 ERF TITHRBEBRZITI LOERNH oA, THITEL TS,
FBIF, EAY FPIAOEELGEICFASNATNS, SIEORE— FIXE
B 20km BT &E <. FEBIREREMEIXIE L,

ek E

BEROHEETSTHL, FSYIDYRRD L 3 UM TULVERDERD
<. IRENCTE LV, EBEROEEICITES AL,

EE 18R (F/oRVER—FIUEDHELC) L2017 FRAHED T,
ERTNIELERMEZ 3HETHRITES L5124 5, L. T/ Ry
MROERIE 1Ikm OEFEICSEAREDIX FAEMNY HEAEBNR TS,
EE 1 SROAaVICZE, BROEREEEEMICELY DEEHE (REX
eyny) | TS N, NRXEETLTLS,

T/ ORVHAO—ETIE, BESOKRE LS9 I IEARGLNE VS REZE
BLTYTHHS,

BAREER M FLOLDBEAITEKEL TS, W ROTDEAMEEFIA
FFLALYLEN., T/ URUEDIEFICREELR VA, # TEEHEEA
FRETHD,

—BIISKEEE T, BRETTLREREBRLTLZBEEESEL,
AFRLIEEAERT BB, 1L, BAEEDS LT SHBE>TOEL
CENBETHD,

Wik

EREZESAS . A F LN T/ URVICEET S E. BROMELSAN
b LTOFEMEOD 3 BRREICGED SHEREL,

@ R

IHH

o

A B

IHE R

ITHRA. EREE. AMITREFORAGEERT LASHE, FRISHRFNLE 0,
NEZREENIMEZRBET DIEE. DURSTA - REOEARN51%LU LT
HILENHSD,

NERE -

BEHRMGEI0EREGC, ESRAOBREEFRVNVEBLIRELEL TV
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IHH A

)

FFERE

o ERITOWTOREHITH SN, BMBERTORIIZL, =2 LEEYOEH
18 R R HAIZDWWTIXE L LY,
* BADKRIZHNIZOESERIDETH D,

o HNEDLEIEMEBATAIENTELRLN, AVRSTERSIWLUEDE

2 HhiE &
RIS A \EBTL. TOEANTEMEEAT D AT,

F2E BELCEDOES - BHTOBRMRUVENBEERERADO A
2—1 RELEDEM - BTOE#

TIERE Al STEIN (X, Bl SPEC Hufifds L UMM A RH AT HER . JoA HEAF T2ENA
WP # T DA ZE-EDS, 1975 AR IZ R DAL B 21T > THZE L7/ TH 2,

BRI EABEOEE(LZ B LM ThHo2p, YIS T 2 EKOLEL ., L
A 4 0 IR TR OBUE~D =— X @ ol lo o, HEA K LA Tk ¥ 57
DORGBRIEA~E T ML, REICEAREM & L ToLEmELA STEIN 235 % S 17z,

1970 FARD HAR DM X, REHESCWRIGHESBER N L0 o7, £, @ffile 7 27 7L MBS
Far 7 U —hE, EiE, EE2EBCEER)I 2SI LS TR olz, £
ST END, BUGO T L2725 1% % TEM L, LENLM T STEIN i L3 2 E%A
MTRAINAICEST,

LU, BN D 40 FELL B SRR BUEO BARIZEBWTIE, L& DB TIXh &5
Méhfkgﬁ\aﬁwﬁ#@ﬁﬁ(NHNmﬁ@%Q\ﬁ%@iﬁéﬁ%ﬁék@\%ﬁﬁ
Ko CGEBOENRR D L5 5 FEEFED) &, X0 iRk - T HER G END &
BN G, FRENMHA LTS,

ft)i, BRUPOESBHOMEELL WS BN, BUEEHIN TS, o, IFEDIRE
BRI R ECRONTEEMNIC I DB THL 6 SN0 BARKER 2K E 2. 50
DB A VT TRATHIF~O=—XREE > TWD, ZD7®, A TEWFFERT & E[F T,
STEIN Z 1 L7z TZERIFD 72 O oD i 5 72 fisfoct SR TIEDBA¥E ) (TP D584 EhE L Tu

5o
% 1:STEIN O#E
IR S -
o TiERE{EF] STEIN
27N PHE TSR
ME YY) (B5NEFE LA L)
Tk BRERES L UHELE TSR
HS a—FK 2523.29-0000

B 2: STEIN ®# & EBITOHKRF
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STEIN

i

B

& 2: STEIN D& (SPEC oS 9HE L YikE)

SiO, CaO Al,O5

FeO3

SO3

MgO

FEES

ZTOfth | EREE

23.0% | 60.0% | 5.0%

2.0%

2.2%

2.0%

0.3%

4.5% 1.0%

® STEIN #REd&LLEE

STEIN X, 30 FE¥ET8 O USINF 2 SaijiEF L7- STEIN JtHE % 5% & il A > k% 95%DEE

TRA LR Lo TH 5,

TIEREILH| STEIN RHMER
STEIN = T@&EtA>F+ 4+ STEINTZE
95% 5%

STEIN Z T [ L& =o D Hi Tk 1, BEARMIZ L STEIN 2 72Ky O TR
IBRY, BRIETHHICLY BEREAHFLIENTX D, LI TFEIITHSD, HIEMR
FEAFEL, BaRBe L <, LIZkAT 5 STEIN BEZRET 2 LER D H, —iHI7e
STEIN Ofiti L%, Friol HRAGHIETH S,

B 3: STEIN HE{TO#HF

@7k

DSTEIN iy Rzt GFERK
e I AFS
1 STEIN #it5 | BiZsEE%RE L. BACEREABERBRLIERETIC STEIN BT S
2 ) BEGKSTT, BiFL L STEIN #EMT D
3 Lt MR ZIBH51-HEEET 5
4 BRIK WLERESEZ1-O. +HHEKETS
5 STRK HEZT 1BTER

STEIN OfTHl & LT, IR, 72OMERE, ol B #RE HEeE ik iE o 261 4 41 %

TERIZT TR LT,
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Fig. At the time of construction

A RTBR

B 4 : STEIN fE{Tl

NARO i 1-sith J-3C1

o IEMAEREICOLT
TR L OB & 70 D STEIN JoFiE, s 2 BEF LEIR OB AR, <o, Frar 2 B L T
W, STEIN eBIZAATHRIES S, Wil A > b & STEIN o & ORAIC LD TRE, &
VRV TENTEE AT S, STEINTTEE B AL FORAEZD VAT T TITH>HEICLY, BA
DEA L B IOEFHREIINETRL 25, it A 2 NERE IR D EH & 95%D i 23
AREERY . ZORBERFIREE 72D,

BRIKEE S

STEIN /X, B SN/ 19754 K0, LAREM O LEgEmrAl L LT, 2FETEL I,
ECH BB 2SI T B AR, Bk EICLFEEND D, EREICE LT, RN
WA &2 PR L Tieloord,

= 3: STEIN E#&

E R - )
MEIK | 1,500 WA X47 HERFE 300 AT
BE. IL—SF AVERVT O MTOT.
DF B S L UHABARK, BEK
XE. F14v
& BES, BB, A, BE. BERLL BRR, EHERG L
i KFEROY, EREICE. EEGELGE | EEMTLE
e BHEEREERICT. ELEESERGSEE/H
& 4: SES LUl
B = "%
BEHN VT4 &5 20MT B 3% : 1.5MT/H
RIEHFT deEERl
B 5 filfi A% 50,000~ 90,000 F.”MT E RNERSEE - MERRICLYEES

® STEIN CTEBEIN-HBEVOHEMIT. BLURBLOLEK

EREIIRE R L L BT L T& T, BT 2 REEEK O, WHIERK &2
STEIN EH AT, AMEKEOR L& LT, @k T A7 7L MEB~EWBRPERLNT,
STEIN I%, REHEERK LT A7 7V MEBOPMEMRE E L ToBEZ R L,
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AR YT T, DBSTHE L (57 A7 7V MEK) bEZTLNDLIN, BT _X—2 (T
A7 7L NEDO TIEEAR) ORFHAME £ 72130 THIMORHE» S . kR %A LT
b, ZbiE, PRIEARDEINER GRS, T RN—Z LICHEEM TSz & T
%%,

—RAZLIE IR X, TR A B A HEAKPE, A, §RERMEe EARE T D E
DEVERA~BITT 5, WE L, e, STEINEKR, 7277V FEKE-IZa 27 U —F
B E 725, B L2 X MY EEDR B ERT 5,

STEIN & %8+ & OFEUER 22 Fl A EL=RI%, STEIN : %4 +=10:90 (FE&EL) & 725, STEIN
R TOMEEYIE, FENO 9 BINBIMO L E 22 5720 EERO A S B HES O @I
Wb LD, mBl EOBANG, RFBESER L, HIkIC ko TRZRIEED LV b, H
BIZHEO TR LEAEVWOT A7 70 b (Bf) Larz7V—F (KE) ~OFEFENRKREL< Lo
7=

B 5:EMSEEEFERE

Asphalt surface high quality & high costroad;

a)STEIN road becomes sub-
base and it will not break

High Quality and High Cost
¢ R ¢ § D)Coloris black!

a)STEN Road has NO

maintenance for 32 years.

b)Color is not black!
*MOWRAM confirmed in
Japan lastyear

/ 2nd stage ; STEIN road

-

)
- : e

1%'stage ; Unpaved, earth road Damaged road: sub-base is not robust and life cycle is short

Time(s)

HFT - RREREK

o [EPIiisLLEL
TRk, BAENIZEOT OB 0TI X O o Wl Th 5,

= 5: ElEHE

STEIN Road-Bed
T AT 7L M EK a7 — FEK STEIN i# ¥
7L B R 7 U — MEK S JH
e BT 7,000-9,000 M1 /m? 8,000-10,000 [,/ m? 3,500-5,000 M, /m* | 2,500-4,000 [, m?

2 HETFE (201547 A) TO/MFEEEOKE TRIMIVTIEK K& TV 7 L0,
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T AT 7V NBE

27 Y — hEE

STEIN Road-Bed
RET A7 7V |k

STEIN j& #%

g

100 (FL#)

=110%

=55%

=45%

R T T, G 3EIOHMFAREZB LT, TATZ 7V b, a7 U= 7514 b,
DBST. STEIN TOKE F /- I13EKIE TOBOIEZ . TiD Xk 9 R TIER L, a2 1T

ST,

O  KEL#EL

KB, BRI E BRE LT, LKEE,

a7 U — b 3EIED . STEIN KD Eik 2 3 i

LTme XI5 E 70 DK OHME A2 KIREM 1,000mm, %S 500mm, 5 S 100mm, Afdl:1 &

LC,.EZ%100m & LTHEH Lz, $-EHRILL, >R 7 @ Standard Materials Price List

for infrastructure, BLHIZENS O 7 U 7 Pk SRAETTE O fit AR 2 ol FH Lz,

ETA 7Y A7 a3 X MIKERE, BABEEE, REHEEERENLOET Y T 2BE

& LTo, Wk O ONCEBRE LS ATV,

& 6: /KEELLE:
HKEREH : KBRESE 1,000mm, & 500mm, E& 100mm, ADE 11, @ - gBESF T (B : M)
#HasU—+
ks STEIN K&
HH (Z@EERY)

HH RHL HH 1R I5H it
ER(m) (@) 100m 1-1 100m 2-1 100m | 3-1
FETEfE (F/m) (b.) 588 1-2 16,334 2-2 11,192 | 3-2
ETE (M) (c.=a*b.) 59,800 1,633,400 1,119,200
MRAEH (%) (d) 3 1-3 30 23 30| 33
EL4-UETE (FH/F) (e.=c/d) 19,600 54,447 37,307
HEEEE (/5 (f.) 24,640 1-4 4,928 2-4 4,928 | 3-4
FELF-YIR b+ (AEF)  (g=e+f) 44,240 59,375 42,235

B

B 11, 2-1, 3-1: BEELkERESRET D
R 12 EIHEMITHEFEEE (A /m F) O2F2RA0
BP2-2: a9 )—FE0.24m3/m, HEIEHE 2.4m2/m, EITEM 16,334 FH.“m

#B#0L 3-2: STEIN {fi#%& 40,000 A.ton, BE& & 0.2ton/m3, W& L& 0.45ton m, STEIN i FH=E 0.09ton”m, HE TEFE 2.4m2

/m, H¥EES 24m2/H(10 A). BITEMR 11,192 1./ m
RHL1-3, 2-3, 3-3: KRER{E
B 14 F1EEE. ABHEE 22000 T/IL-H., 40 A, 24,640 H £
B0 2-4, 3-4: XKD 20%% 5t E

RALE

0.028M.71xT/)L, 115 KL

EREF - Standard Materials Price List for Infrastructure

KittESTvoOary)— kg

KR A E B R OO 1 T fliA%

AT - AT VR
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ERIZ, 77 74 MEK., 8= 2 U — MER, DBST R, STEIN B & Hi 4 5 L
7o XG L7 HIEHOBUS I, EFEIE 4000mm, JE X 150mm & L, £ &% 500m & LCHRIHL
Too AiEER A MIT OATEER & Lz, 7oA HRAUL, Standard Materials Price List for
infrastructure X OME¥ L 7V U 72 TR LZ, £72T4 794 7L a X MIKERE, &
FBRRE . NEEEREREN OO TV 7 E2BE L Lz, Wik NCEREITZATH
AN

*& 7: ERRLLE
BB EIEIE 4,000mm, EE 150mm, #i%% - sEESET (B4 [)
ST54 hEH DBST #mHasyy—t STEIN &

=8 EE | |# | EH R | EB 1RHL HE |#B#f
EL(m) (a) 500 | 1-1 500 | 2-1 500 | 3-1 500 | 4-1
MEITEME (F/m) (b.) 1,380 | 12 24,501 | 2-2 27,223 | 32 7,466 | 4-2
BIZE (M) (c.=a.*b.) | 690,000 12,250,500 13,611,500 3,733,000
MRAEH (&) (d.) 2| 13 10 | 2-3 30| 33 30| 43
E4-YBEIE (H/E) (e=c./d) | 345,000 1,225,050 453,717 124,433
HEEEE (/5 (f.) 51,750 | 1-4 122,505 | 2-4 45372 | 3-4 18,665 | 4-4
FE-YaR b+ (FH/4E)  (g=e.+f) | 396,750 1,347,555 499,089 143,098

i

R 11, 2-1, 3-1, 4-1: EREHET S

B/ 1-2: ST54 MMl 665 . ~ton. R L E 0.6ton/m. FELEFE 4m2./m, H3ES 500m2.” B (B AL HEDRERE).
MIEA 1,380 . m

#R#L 2-2 : DBST ffi#& 57,214.”ton. DBST & 0.6ton./m. E&#& 300mm. EILEHE 4m2/m. I &M 24,501 H./ m(@a >y
)— MERD 10%E : RERHE)

|/ 3-2: oy )— Mk 10,488 . m3, a2H J—FE0.6m3/m, BEI@EE 4m2/ m, HEIEMH 27,223 H. m
1B#0L 4-2 : STEIN {fi#& 40,000 M.~ton, B&=E 0.2ton/m3. ®HR L= 0.6ton m. STEIN EA=E 0.12ton/ m. fETEFE 4m2
sm. H3EE 500m2. B (GEKHFRAEFERERELY). EIEMA 7,457 1. m

R#L 1-3, 2-3, 3-3, 4-3: RERIE

RHL 1- 4T ED 30% %5t L

B 2-4, 34, 4-4: EHEYEIED 10%%5T L

BHLAE . 0028 YT, 115/ KL

BREH - Standard Materials Price List for Infrastructure
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B A VERREOE AW LT STEIN & HHEAIRA L7- 28 B4 0 — il EfE TR sBRic
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B 6: rtEHEEHRER
STEIN Strength Test

80 (kgf/cm2)
70
60
50

,,,,,,///”” BEETH B 30kglem2 UL
40
DHEDEF

20

20

10

start 7days l4days 28days

mountsand(160kg/m3)
lateraite(180kg/m3)

cray(200kg/m3)

;¥ : Mount Sandy soil : lL&P, Clay and Silt : #5%. Laterite soil : 5754 b
WA AREARE

B REMORRMEAT D EHEL, 1em SEH HT- 0 20kg & TV D,
2l 7, 2015 FEICESIAFZEBSE IR B - B S PE BT BT SEHEAE O AT BB IIZEFTIC L B R T D
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& 9: TEESHHARER

Type of Soil Mount sandy soil Clay and Silt Laterite soil Expansion sail
Place Kampong Chhnang | Kampong Chhnang Pursat Kandal Stung
Evaluation good good good Not suitable
Remarks Pilot work Offered by NARO

in Feb. 2017 2015
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A+/-: Significant positive/negative impact is expected.
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D: No impact is expected.
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A 3
HWXEH (English Summary)
1. Features of the Partner Company’s Product/Technology

The special soil hardening agent STEIN is an inorganic chemical compound developed in 1975 by
Takao Matsumura, Managing Director of SPEC and President of the Matsumura Synthetic Science
Laboratory. It is a construction material used to improve muddy roads and repair irrigation waterways.

When STEIN was developed, few roads were paved with asphalt or concrete, unlike today. With a
simple process requiring only on-site soil and cheap labor, the soil hardener was used for public works
around Japan. Currently, however, STEIN is used to prevent the leaching of heavy metals as originally
intended, since most Japanese roads are paved with asphalt or concrete with landscaping in mind.
Moreover, in Japan, which has suffered repeated damage from torrential rain in recent years, the
research focus has shifted to reliable, low-cost technologies. In cooperation with the National
Agriculture and Food Research Organization (NARO), SPEC is conducting R&D on STEIN-based
irrigation facilities to develop a simple and reliable construction method to reinforce reservoirs against
heavy rainfall.

STEIN is produced using ordinary cement as a base and mixed with the STEIN element comprising
almost 30 kinds of harmless inorganic substances. The product formula is made by mixing the STEIN
element and ordinary cement in a 1:9 ratio.

Basically, STEIN-based structures are constructed by mixing soil and STEIN thoroughly while
supplying adequate moisture, then compressing the mixture to provide sufficient strength. Because soil
characteristics vary so widely, it is imperative to set strength criteria, perform mixing tests and
determine the mixing ratio of STEIN to soil. In general, the following on-site mixing method is used for

STEIN construction:

(i) Spreading out (ii) Mixing (iii) Compaction (iv) Watering (v) Completion
of STEIN

Typical examples of STEIN construction include river/riverbed works, the formation of irrigation
reservoirs, the construction of agricultural roads and the development of Fuji Maneuvering Grounds for
the Japanese Self Defense Forces.

The soil hardening STEIN element is to be produced in Japan (as it has not been patented to prevent
imitation of the technology). The following process, including blending the STEIN element with
ordinary cement, is to be performed in Cambodia. This can save cement production and management
costs in Japan as well as shipping costs for ordinary cement, a material available worldwide and

contributing to 95% of the product weight.



2. Local Validation of the Product/Technology
2-1 Field Studies
The Japanese survey team was dispatched four times to Cambodia, while
Cambodian counterperts were also once invited to participate in training in Japan.

e First study trip: visited project sites to identify local needs; established a cooperation system with
Cambodian partner organizations and examined Cambodia’s soil-testing facilities and equipment.

e Second study trip: conducted soil analysis and mixing test of samples collected in project sites to
confirm the validity of STEIN.

e Third study trip: verified the soil analysis in Japan, compared the results with the Cambodian
counterpart organization and laboratory for evaluation and conducted test construction.

*  Fourth study trip: signed the minutes of meeting; discussed the direction of the Verification Survey
with the Private Sector for Disseminating Japanese Technologies and checked the results of the test
construction conducted during the third study trip.

e Training in Japan: verified the technical validity of STEIN and visited a construction site to

examine its adaptability.

2-2 Potential Counterpart Organizations

This Project is to be implemented in cooperation and collaboration with the Ministry of Water
Resources and Meteorology (MOWRM) to transfer the basic technologies related to STEIN and enhance
design and construction skills. Soil analyses and mixing tests were carried out by the Soil Laboratory of
the MOWRAM.

2-3 Results of the Local Validation of the Product/Technology

It was originally decided to collect mount sandy soil from the project site in Kampong Chhnang as a
sample for validation in the first study trip (from July 10-17, 2016), but it was later agreed with the
MOWRAM to analyze three types of samples, not only mount sandy soils but also laterite and clay-silt
sails.

During the second study trip (from November 30 to December 14, 2016), samples were collected in
Kampong Chhnang and soil analysis and STEIN strength tests for the same were conducted at the Soil
Laboratory of the MOWRAM in cooperation with its researchers.

During the third study trip (from February 12-18, 2017), a flood spillway (10 m long and wide) was
constructed with STEIN to link up to an existing spillway-cum-community road (30 m long and 10 m
wide) at the Kampong Chhnang sampling site. Following the construction, the field study results were
reported to the MOWRAM.

An unconfined compressive strength test was conducted 28 days after mixing STEIN and soil to

select mixtures that met or exceeded the validity criterion of 30 kg/cm?.



The validation results indicated that all three samples, mount sandy, laterite and clay-silt soils, would
be applicable as they achieved higher compressive strength than the acceptable criteria of 30 kg/cm?

after blending with STEIN (See the results of the validation test in the following figure)®.

Figure 11. Soil Validation Test Results

STEIN Strength Test
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Note: mount sandy soil, clay-silt soil and laterite soil

Source: Prepared by the feasibility survey team

The local validation also identified problems and opportunities for improvement. One issue was
inaccurate specimen preparation, seemingly due to inconsistent soil compaction and a lack of demolding
tools. Another problem was the specimen curing method. Although curing should have enhanced the
hardening effect of STEIN, the specimens were not hardened as expected, which may have been due to
the moisture evaporating. These challenges found through the strength test may have a significant
impact on the formula.

These issues can be solved using compaction equipment with consistent performance, procuring
demolding tools and developing a better curing method. Moreover, training will be needed to raise
awareness of the importance of testing mixture specimens.

During the third study trip, a flood spillway-cum-community road was constructed and had to be
completed within a tight time frame due to the survey team schedule. The construction was carried out
using STEIN exported from Japan at the preparatory stage and arranging construction equipment and
machinery as well as hiring workers in Cambodia. The first day started with preparatory works,
followed by mixing of soil and STEIN, installing a continuous footings and curing of the mixture. On
the second day, workers stirred soil, leveled out the uneven surface, spread out STEIN, mixed it with

soil, compacted the mixture and sprinkled water. On the third day, the construction results were checked

% In the meantime, the results of the analysis of Cambodian expansive soils conducted by the Institute for Rural
Engineering of the NARO in 2015 indicated that they could be hardened by STEIN only in high concentrations. The
NARO suggested that these soils would be unsuitable as a construction material due to the lack of strength as well as for
economic reasons. This is, however, open to further examination because the number of samples is insufficient to prove
that expansive soils will obtain the required strength even at low concentrations.
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for any errors, which were then corrected (the surface was ripped up and replaced with a new compacted
layer of soil mixed with STEIN).

Two months after the construction, the survey team examined the construction site but found it
flawless. The survey team will continue to monitor the structural deterioration (the flood
spillway-cum-community road) over time due to the increased water level of Tonle Sap Lake during
rainy seasons to evaluate the extent to which the project purpose is being achieved.

The test construction revealed the following problems: (i) inadequate understanding on the part of
construction workers about STEIN; (ii) a lack of heavy equipment and machinery (unavailable in the
local market); (iii) inconsistent construction skills and quality awareness (many workers lacking
motivation) and (iv) low punctuality (prevalent not only among construction workers but also among the
entire population). Although these issues had been expected following interviews with relevant parties in
Japan and Japanese firms in Cambodia, they proved more significant than expected and shed light on

challenges awaiting the Project, such as a lack of awareness and technical capacity of the local workers.

2-4  Confirmation of Product/Technology Needs in Cambodia

As the main counterpart organization of the Japanese survey team, the MOWRAM stated that it
would like to use STEIN to construct and repair waterways and roads if it proves to have sufficient
competitive advantages in terms of local applicability and cost-effectiveness. Some other ministries also
expressed their expectations for STEIN as a road sub-base or base course material. Moreover, several
companies suggested the feasibility of using STEIN; not only to construct roads but also as a backfill
material for demolition sites and a lining material for reservoirs. Thus, sufficient demand for the product
in Cambodia is confirmed.

2-5 Effectiveness and Applicability of the Product/Technology in Dealing with
Development Issues in Cambodia

According to joint research conducted on Cambodian soils in cooperation with the NARO during the
preliminary survey (in 2014), expansive soils are not usable, but sandy, silt and clay soils were
confirmed as usable provided they can be mixed with STEIN.

Based on consultation with the MOWRAM, the feasibility survey team visited the project sites in
Kampong Chhnang and Battambang. During these field visits, a consultant hired by JICA for project
designing found that the test construction site in Kampong Chhnang had very fragile sandy soils with
high water permeability, while Battambang was covered with red silty laterite soils commonly used as a
low-cost pavement base in Cambodia. Neither are expansive soils. Though further tests will be
necessary, it was empirically determined that both soils could be hardened.

Moreover, the survey team visited the soil-testing facility of the MOWRAM to examine the potential
to test the strength of soil-STEIN mixtures. The laboratory was well equipped, mostly with
Japanese-made equipment and instruments provided through Japanese ODA. The Japanese and
Cambodian sides agreed to provide training in Japan on the testing equipment and instruments not

installed at the laboratory as well as discussing how to test soils without them.
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The local construction should be undertaken in accordance with the design standards published by the
Ministry of Public Works and Transport (MPWT), which also regulate the public works designed by the
MOWRAM. They were developed based on those of the US and are even applicable to Japan.
Accordingly, STEIN can be used to harden on-site soils for irrigation facilities and agricultural roads in
Cambodia provided they are similar to the structures built using STEIN in Japan decades ago.

The field visits revealed that laterite roads and low-cost waterways had not been constructed in
accordance with the above-mentioned standards. This was also confirmed through information provided
by the MOWRAM.

® Cost-Effectiveness in Cambodia

Among irrigation facilities, unlined earth canals, waterways with both sides lined with concrete and
waterways with all three sides lined with concrete were examined. Among agricultural and other roads,
laterite roads, roads underlain by laterite and surfaced with DBST, roads underlain by gravel and
surfaced with DBST and concrete roads were examined.

The cost-effectiveness of these existing structures can be estimated from their costs and service life;
assuming they were built with STEIN. Because the design of these structures differs depending on the
location and purpose, the soil and STEIN strength tests conducted during the second study trip were
reviewed to compare their current costs, as shown in the table below.

In light of the local conditions, the comparison is made among unlined, fully concrete-lined and
STEIN waterways. The bed is assumed to be 1,000 mm wide, 500 mm deep, 100 mm thick, with an
inclination of 1 to 1 and 100 m long. The estimation is based on the Standard Materials Price List for
Infrastructure of Cambodia, interviews with local companies and construction costs for flood
spillway-cum-community roads. The life-cycle costs are calculated based on information from the
MPWT, the Ministry of Rural Development (MRD), the MPWT and other relevant organizations. The

shipping and management costs are not included.

Table 12: Comparison of Waterways
Conditions: bed width: 1,000 mm; depth: 500 mm,; thickness: 100 mm; inclination: 1:1; Transportation/management costs

are not included (Unit: JPY)

Unlined waterway Fully concrete-lined STEIN waterway
Item
Item Basis Item Basis Item Basis
Extension (m) (a) 100m 1-1 100m 2-1 100m 3-1
Construction unit price
(b.) 588 1-2 16,334 2-2 11,192 3-2
(IPY/m)
Construction cost (JPY) (c.=a.*b.) 59,800 1,633,400 1,119,200
Service life (years) (d.) 3 1-3 30 2-3 30 3-3
Construction cost per
(e.=c./d.) 19,600 54,447 37,307
annum (JPY/year)
Maintenance cost (f.) 24,640 1-4 4,928 2-4 4,928 3-4




Unlined waterway

Fully concrete-lined

STEIN waterway

Item
Item Basis Item Basis Item Basis
(JPYl/year)
Cost per annum
(g.=e.+f) 44,240 59,375 42,235
(JPYlyear)
Evaluation

Basis 1-1, 2-1 and 3-1: existing unlined waterway is improved
Basis 1-2: Construction unit price is expected to be double the maintenance cost (JPY/m/year)

Basis 2-2: Concrete volume: 0.24m*/m; construction area: 2.4m%m:; and construction cost: 16,334 JPY/m

Basis 3-2: STEIN price: 40,000 JPY/ton; amount blended: 0.2ton/m® volume of target soil: 0.45 ton/m; quantity of STEIN used 0.09
ton/m: construction area: 2.4m?m; total performance: 24m?day (10 persons); construction cost 11,192JPY/m

Basis 1-3, 2-3 and 3-3: experience value
Basis 1-4: for work once a year, labor cost: 22,000 Riel/day, 40 persons, 24,640 JPY/year

Basis 2-4 and 3-4: Calculate 20% of unlined waterway
Exchange basis: 0.028 JPY/Riel, 115 JPY/USD

Source of basis: Standard Materials Price List for Infrastructure
Prince of concrete pavement by Omura Ceratec, Inc.

Construction price of a flood spillway-cum-community road

Source: Prepared by the feasibility survey team

Laterite, reinforced concrete, DBST and STEIN roads are compared with one another. They are

assumed to be 4,000 mm wide, 150 mm thick and 500 m long and to carry a traffic volume equivalent to

that on community roads in rural areas. The estimation is based on the Standard Materials Price List for

infrastructure as well as interviews with companies. The life-cycle costs are calculated based on
information from the MOWRAM, the MRD, the MPWT and other relevant organizations. The shipping

and management costs are not included.

Table 13: Comparisons of Roads

Conditions: width: 4,000 mm:; thickness: 150mm; transportation/management costs are not included (Unit: JPY)

Laterite road DBST Reinforced concrete STEIN road
Item
Item Basis Item Basis Item Basis Item Basis
Extension (m) (a.) 500 1-1 500 2-1 500 3-1 500 4-1
Construction unit price 24,501 2-2
(b.) 1,380 1-2 27,223 3-2 7,466 4-2
(IPY/m)
Construction cost (JPY) (c.=a.*b.) 690,000 12,250,500 13,611,500 3,733,000
Service life (years) (d.) 2 1-3 10 2-3 30 3-3 30 4-3
Construction cost per 1,225,050
(e.=c./d.) 345,000 453,717 124,433
annum (JPY/year)
Maintenance cost 122,505 2-4
(f) 51,750 1-4 45,372 3-4 18,665 4-4
(JPYl/year)
Cost per annum (JPY/year) (g.=e.+f.) 396,750 1,347,555 499,089 143,098
Evaluation

Basis 1-1, 2-1, 3-1 and 4-1: Road is paved.

Basis 1-2: Laterite price: 665 JPY/ton; volume of target soil: 0.6ton/m; construction area: 4m?m; total performance: 500m?day

(experience value of soil stabilization in Japan); construction cost: 1,380 JPY/m

Basis 2-2 : DBST price: 57,214/ton; DBST volume: 0.6ton/m; roadbed: 300 mm:; construction area: 4m?m; construction cost: 24,501

JPY/m (10% reduction of concrete road: MRD)
Basis 3-2: Concrete price: 10,488 JPY/m?; concrete volume: 0.6m*m; construction area: 4m?m; construction cost: 27,223 JPY/m
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Basis 4-2 : STEIN price: 40,000 JPY/ton; amount blended: 0.2 ton/m®; volume of target soil: 0.6ton/m; quantity of STEIN used: 0.12

ton/m; construction area: 4m?/m; total performance: 500 m?day (from the result of flood spillway-cum-community road); construction
cost: 7,457 JPY/m

Basis 1-3, 2-3, 3-3 and 4-3: experience value

Basis 1-4: Calculate 30% of construction cost

Basis 2-4, 3-4 and 4-4: calculate 10% of annual construction cost

Exchange basis: 0.028 JPY/Riel, 115 JPY/USD

Source of basis: Standard Materials Price List for Infrastructure

Prince of concrete pavement by Omura Ceratec, Inc.

Construction price of a flood spillway-cum-community road

Source: Prepared by the feasibility survey team

The above-mentioned comparison among different construction structures shows that STEIN
construction is the most cost-efficient. It is, however, noted that the service life and maintenance costs
used to calculate the life-cycle costs may vary significantly should coefficients change. The service life
of laterite roads is set to be two years based on interviews with local stakeholders stating that laterite
roads are broken in two years. Interviews with the MOWRAM and local firms suggested that roads
underlain by laterite and surfaced with DBST are vulnerable because laterite is easily washed away. It is
also noted that the above-mentioned comparison may not be accurate because the objects of the

comparison were not constructed in accordance with the road construction standards.

3. Specific Proposals for the ODA Project
3-1 Outline and Detailed Cooperation Plan of the ODA Project and Its Expected
Development Impacts
This Verification Survey with the Private Sector for Disseminating Japanese Technologies may take a
couple of years. It is designed to introduce machinery to mix the STEIN element and concrete and build
equipment and facilities.

As soon as the Project is provisionally approved, the survey team will analyze the soils of the project
sites, undertake basic research to assess the potential of the Cambodian soil hardener market and
strengthen networks with relevant ministries, including the MOWRAM, the counterpart organization of
the verification survey team, as well as the MRD and the MPWT (the ministers and relevant directors of
these three ministries agreed to cooperate with the project) by the end of June 2018. The STEIN element
is to be exported to Cambodia and mixed with cement there from 2018 to early 2019. The product is
scheduled to launch between late 2019 and 2020. From 2019 onwards, the activities will be performed
as part of the Verification Survey with the Private Sector for Disseminating Japanese Technologies,
focusing on collaboration with the on-going Japanese ODA Loan projects in Kampong Chhnang and
other districts.

To disseminate Japanese technologies, English (or Khmer) manuals on the proper use of STEIN and
training materials (including written and video content) are to be prepared and used in training and other
capacity development activities to promote understanding of the properties and basic usage of STEIN,
relevant construction methods and wide versatility of the product. The capacity development will mainly
target MOWRAM officers and responsible staff of the 15 construction companies under the control of
the Ministry, but other relevant ministries (e.g. the MRD and MPWT) will be encouraged through the
MOWRAM to participate in training and disseminating activities.
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4. Specific Plan for the Business Development
4-1 Market Analysis Result

This section summarizes the analysis of market conditions for the business development scenario of
STEIN in Cambodia, which was conducted in line with the following process:

First, the information obtained regarding the flow from manufacturing of the product to its sales was
sorted out in terms of (i) raw material procurement, (ii) product manufacturing, and (iii) sales and
distribution. Subsequently, (iv) the potential for external partnership and relevant laws and regulations
related to all the processes were confirmed. Finally, the market analysis was conducted from the

information thus obtained.

Table 14: Business Flow of STEIN

s £
e Local procurement of cement 2 7
) 3 S
Oyl © Procurement of other materials etc. 3 =3
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>, 3
Tz -
= o) =
) % S =
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standardization) etc. Y, g o
3

Source: Prepared by the feasibility study team

Based on the results of market analysis conducted through the project formulation survey, the

following business model is expected to be adopted.

Item Contents

*  To search for any form of partnership with the MOWRAM, the Japanese company

based in Cambodia, local cement-related company and so on. In so doing, the most
External favorable criteria is the ability of such partner to mix the STEIN element and
partnership cement and manufacture STEIN products and also function as a trading company
providing technical supervision to the primary distributor of SPEC and the

construction company.

*  The raw materials are procured from foreign companies located in Cambodia, such

Raw material ) ) ] )

as the Siam Cement Public Company Ltd. of Thailand, or from Cambodian local
procurement ]

companies.
Product e Upon receiving the function of mixing the STEIN element and cement and
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Item

Contents

manufacturing

manufacturing STEIN products from the above-mentioned partner, mixing work

site is arranged around Phnom Penh.

Sales and

distribution

e As well as striving continuously to promote the effect to Cambodian ministries
(the MOWRAM, MRD, MPWT, etc.) as final demands, those companies
functioning as trading companies, which provide technical supervision to the
primary distributor of SPEC and the construction company, are sought.

e |If the above-mentioned activity is difficult to implement, a credible local

construction company (subcontractor) will be identified.

4-2 Expected Project Plan and Development Effect

The blueprint for the project drawn at this moment recognizes STEIN as basic technology to improve
irrigation facilities and rural/local roads. As well as SPEC’s technology, business partners capable of
executing works understanding the business flow are needed to realize this. Specifically, there is a need
to maintain the system and sales of STEIN manufacturing.

Two business implementation systems are adopted during the dissemination and verification stage and
subsequent practical stage, which are described as follows:

(1) Business model at the dissemination and verification stage

At this stage, STEIN will be constructed by a designated contractor affiliated in the MOWRAM at
multiple construction sites designated by the MOWRAM. In manufacturing STEIN, the mixing work of
the STEIN element and cement will be subcontracted to Japanese or local companies by leasing the
required equipment and facilities to them. The mixing ratio and other conditions will be instructed to
subcontractors under SPEC’s supervision. SPEC will also provide construction supervision to the
contractor.

If the MOWRAM requests to handle STEIN manufacturing (mixing work) by themselves,
consideration will be made to provide the MOWRAM with mixing equipment to manufacture STEIN at

this stage, provided the manufacturing system is continuously maintained at the practical stage in future.

(2) Business model at the practical stage
Plans A and B are expected for the business model at the practical stage. A realistic plan is examined

from both plans through the dissemination and verification activity.

Plan A: Business implementation centered on certified sales distributors
In the dissemination and verification activity, the function performed by SPEC, instructing the mixing
ratio and other conditions for subcontractors under SPEC’s supervision and also providing construction

supervision to the contractor, will be transferred to local certified sales distributors.



The certified sales distributors will also carry out sales activities to the MOWRAM, MRD and other
governmental bodies and private developers. Consequently, the certified sales developer will be a
business partner; overseeing not only technical support but also the entire business, including sales.

SPEC will provide know-how to the certified sales distributors through training and other measures. In
other words, the trainees will not be recognized as “certified sales distributors” unless they have
achieved a certain level through training. The expected certified sales distributors are major
cement-related companies, construction companies and building material distributors in each area.

In manufacturing STEIN, SPEC imports the STEIN element from Japan to a Japanese or local cement
company in Cambodia and subcontracts the mixing work to them. The certified sales distributors will
pay the product fee directly to the subcontractors and obtain STEIN from them.

The expected issues in Plan A are as follows. In terms of manufacturing, if there is only one
subcontractor of STEIN processing, the subcontracting price may be determined by the subcontractor,
which may impact on the cost advantage of STEIN. Conversely, if subcontracting to several companies,
additional management costs will be incurred to arrange each subcontractor. In terms of sales,

identifying proper certified sales distributors and their management are considered challenging issues.

Plan B: Business implementation centered on a local branch of SPEC

The dissemination and verification activity will involve the function performed by SPEC, instructing
the mixing ratio and other conditions for subcontractors under SPEC’s supervision and also providing
construction supervision to the contractor, will be transferred to SPEC’s local branch to be established in
Cambodia and performed in cooperation with local certified sales distributors.

The local branch of SPEC will carry out sales activity focusing on public relations to the MOWRAM,
the MRD and other governmental bodies and private developers in cooperation with certified sales
developers. However, as described in Plan A, practical technical support and sales activity to
construction company will be carried out by certified sales distributors.

In manufacturing STEIN, the local branch of SPEC purchases the STEIN element imported by SPEC
from Japan and subcontracts the mixing work to a Japanese or local cement company in Cambodia. The
certified sales distributors will then obtain STEIN from the local SPEC branch.

The expected issues of Plan B are financial and human resource costs and operation and management

risks associated with establishing the local branch.

Based on the above consideration, Plan A is considered appropriate if proper certified sales
distributors are explored at the dissemination and verification stage and they can establish a good
relationship with the manufacturing subcontractor.

If this proves difficult to realize, however, the establishment of a business implementation system is
considered in line with Plan B.



Feasibility Survey for the Development of Irrigation and Agricultural Facilities by

the STEIN Soil Hardening

B Proposing Company : SPEC Co., Ltd. ( Tokyo, JAPAN)
B Counter Part: Ministry of Water Resources and Meteorology (MOWRAM)
B ProjectSite: Kampong Chnang province

Development Challenges in Cambodia Technology/Product of SPEC Co., Ltd.

* Demands for durable and robust agricultural facilities and
roads are very high under the tropical climate with heavy and
frequent squalls.

* The soil hardening product, STEIN, which consists of
environmentally harmless minerals, can harden the soil by
adding 10% into original soil and the hardened soil and

* Due to incomplete agricultural facilities and roads, farmers
are not able to introduce agricultural machines and have to
face limited access to markets.

building can last for a long period.
In terms of cost, paving roads utilizing STEIN cost about 40-
60 % of the total cost of asphaltroads in Japan.

Results of Soil Test and Test Construction and Proposed ODA Project

The validation results indicated that mount sandy, laterite and clay-silt soils, would be applicable as they achieved
higher compressive strength than the acceptable criteria of 30 kg/cm? after blending with STEIN.

* The comparison among different construction structures, STEIN, laterite, DBST, and concrete, shows that STEIN
construction is the most cost-efficient. The estimate cost of STEIN would be 1/3 of laterite road and the estimated
duration of the road would be more than 10 times.

* Fromthese results, it seems that STEIN has large potentials to improve existing agricultural facilities (irrigation
and rural roads) and to contribute development effects to secure agricultural water, improve the living standard,
\_ reducing deserter in rural area.

Expected Business Expansion

Dissemination of STEIN technology: in partnership with the government, mainly the Ministry of Water Resources and Metrology
Production of STEIN: consignment production to the local company of Joint Venture (JV) with business partners in Cambodia
Construction by utilizing STEIN: in partnership with local construction companies

Sales of STEIN: through agencies or gradually expanding in JV with business partners in Cambodia

I
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