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fFEkE s,

ROMERIT, WHF L) %2 Z T - RSB DMK EERICB L THRHELIREZ T
ERANDE IS/ R/

AT 5

KiE BRI OB OPIE I, Bl F, REFEMA ZIEE LIRE T 2 RAMN G S,
TRoOEFzADLERITNIE R DR,

> REMHAORETHIIE-WEEHICHEZE TS

> HRarfET 5

> MRIIcH LT, BEHEAESIKEL L 2BEN KR 2 S OEICEFREE 2R 5

> R LT, WRE LI E ORI % & T A TEIE T S ONRAEFE © BB E 1l 2 FE HY 3
%3

> AP EETIEENRE~DREO 7O I BB R TEHEFKT 5

> Mﬁﬁ%m\m%%ﬁ%%%?é;

> BEEAEB IO LT, BENRER M EREEHE 2 XET S

> REBENOEEEBZIT)
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> RAVPREL-ZFOMOFEL2ZETT 5,

BEMOKPER X, BEMEG D720 OEEHELEEICB 3§ 2 BIA] (Prakas) Z2AF L & hidk
7R\,

548 %=

P2 T, ZHNICEE S 2 BT (executive manager) LA s % 2 & 23T EHEEH 1T
BEME OB IR E D WIFNTh R, ZWETE L HERDH 5 0 I3E EEKE
ADOBBAETH > TidhbT, $72. BEMAOEKZEM T2 LoHELSL TET 2 HM
KThRITNIE RS0,

ZRREH L, BIEEOLG CHEZOLBICHE T2 28 TE 5,

TELE F, WX T R IR o3, BELSPRL L 2Bz ETs 5 Lo, BRI
KIDBEUE T 2 RS 2@ Ic R T nid7e o 37, Bic, B RITHIcEST 2 Wik 5K 1E
TR L TEEZIRS 2T R b 7R,

49 5%
B3, 7k (Lawon Labor) it > T, RFEMAEDEG 21T 0 icLE L Bbh s
Gitr, ZR~—ACHIPMEZEMT 22 L TE 5,

MEAOMK B X, BE 2 ZF(TT 2 ETiTo = AETAICH L <, AL CERDICET
FADRITINIER SR, HL, FIFEETZADR Y,

Y7 ks vavid EHEES

% 50 %%

EHEEA R, REMAOHERNNEEREcH Y, REMEGOMABICN T 25HEEL
HEPR S 2 e D IC A R UPUT A ¥ v — DREEEI 2 £ =2 —F 5 &l 245, BHER
2 (@AV=) HF, METENIND, YFEEEROHERIZ. RER2OA Vv A—DHp
LEENG,

EHEERER, 34205 A THKINSG, BHERERD A v — (3, HELDWMME DL
BF. VAN, BB AV EN T TH > TI R o3, REME QW2 SHA

4y A IR ASE NN,
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DODNBEETH > Tl b 7a

BHZEERDOA V-, @RI, T 5 FTcH 5,
EHEERD A v —F, REMAOTHIHE > T, FHERRETH 5,
%51 5

EMEBNT., BMABEROPEN IR b Ay A= 2/3 0FEFHIC L VIEI NS,
R OEA, ZROBRICKS, BEHEERD A v N3, IEZEOIE T, HESOAE
CHET 228 TR 3,

5 52 5%
EHZERIT. TRD XD hHERMNUOEEZHT 5 ¢

> BEMLEOEHEEOTFT v 7 RUEF = v 7 0EFERITH

> HEEEI NG, MEHIEEY X ROBRENREKDOF = v 7 |

> MBS 2 FEEWE IR FIHOME K L HH 2 R it Eh 5 FR0H
T ICRLHET 5,

REXFHELDIZ L AL DK B PKEI X IREOZTHTE RngE, BHEAER,

ez k3~ 5 7z e, BHERERICH L TS OHEZEGH L 2T iE R b 2w,

IR S
HELMNEHEAEROMKE 3, EHTHhs, LirL, B2, TRO—HZHEED
BSOS ERIN D 7= D IC AR 35 2 & 3T & 5,

27y avh BEHGDOEARS., HE M UME

GOEAREIF., Tl ol ins :
> HHAEBEREIZ TS o T HRARE
> FlERD O PR & Nz NEREE R4
> MHEEEICEENZTFMITEE T, METE L A HIER I TV 35S
> FHEEDPOLDOMBA
> THSXIIITEOOMAE» b O’
> Z OfMAEEN BT
> ZofhEe,
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5 55 %

BEMEOEARE X, Hi-mHEEDONMAD 2 VIZEEO T L LTI 3, BEAEDIK
Pix. BEMGOERICHE > T, BERFHEMTONSHAE! *5%%@‘5

A Ot S 512 TR O SHATTIE (RIS EIA ) 1, BRI X O BE S
RTNIERS R,

5 56 5%
T pEICEFUE=F IO L CGRELZ 35 Z i3k v B L, BfRESICRE- <,
REMAOD AR OMMOMAEER, HiZHABDOHBA~DOBILIRETDH 5,

5557 %

BEEMAEIZ. 27 &b, HFIZE(gross profit) D 20% % R L #E{# 4 (a reserve fund) %
HE LT e b, HLU, ¥fEaid, BTHERIREO 55 TL 35, U%EHe
k. MHEBICN LTl LT b nn,

% 58 5%
AT, B HAO 3% 2R L, HAEE, 4 Yy — RUHE DI D 72 0 1 54
(afund) ZEETE 2, YLilHHESIE. FEOHMICORGEH I NATNIER D R,

5559 2%
EXEMAAGPES L AN, TidoasticE oo Iz s e,
> EEMEVPHE L MRS, JIBEESD 5 0wk Zz oS ~ofids)

> RS AT o L HEEENICHA L CGRE R ICH L TRFET 5

> REMBUCHE > T BRMB O ET ),

% 60 5%

BEEMAGOME I, 4 (funds), Hi(land), E4)(buildings), #3#%(equipment), fifiF%
(facilities). 11 (contributions) . @ik4: (donations) X VL& DX E T 5 % D fth E E (other
assets) A EN D,

RV EES
EFMA L, FHEE L (business losses) # fiIH 3 3 72 0 IC#Effi 4 (reserve fund) %G T %
ZEMTX B,

/7 ave EEHEOSEESL

562 5
BEEMRAE, BE, BEEE2ZIRTERL RV, BEEHREE (auditreport) 13, FIHAIC
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LRI L TIRIE I N T IE R b7\, ek 3 2 BEAHEF ICB T 2 IE 1X
EXREFCHFAI LT R0,

REtEA L. EIREARD 1{EY) 2V AT oREHADLE. EMT 2 0% 1T\,

563 &
EMOKER X, BEMAGOSEHEAO HIWICEI L THAI (Prakas) 22 L7a b 7
Vo

k7T avl BEMHASDMRE

(@)Y
=~

ES

ERA I, TaloMBIc X Vi 2 -

REMA DRI Z @ U 72 fERRIEE

TEFICHUE T N 2 Bl D F62E 5

REMGOMEEDIRS (ABED 6 LT ICR 2 56

HIFED 2 W IHME A EARRED 1/2 U Lick 2564

M

KIFEDH 66 St > T, M/ DRIERIC X b BHFGAHAF I X 355,

o v W~ W
%HFE

5 65 5%

RIRL D 64 25D 1, 2, 3. 4 ICHO X MR 2 BEMA X, Mo H2 5 30 HEWIC,
NENWMN/TORFETRICA L <, IRESFZIRH LEFHCGBEAIL 20N R o3, /. B
A, B S 03FTTES 2 B OHT/HX O AT, W IT, i/ X ORI L CH L 2%
ELARFIUTR S R,

MO DI 256, REOEBUEICHE > TR L 2T iE e o 7e v,

% 66 5=
MG OBREGHEEITE T 2 M/MORERIT. RoGE, BRELHMET 2R H T
A :
(1) BEHFOEEMGD., ERoH» 5 18 » H DMICHEEZEIED 2 W IZEHELT
fioTwawWEE, H20iE, KIEoH2 S 2 FL EEEZT> T WA
(2) BEEHAPEEMHAEXIZZOMmoBRERICE L CERT 3854,

567 %
/T D EESERRIC & Y BERE 2T & 7 BRSERL AT O H 25 30 HEAWIC, EEMok
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BRI L TCAREYLCTEITS T &N TE 3,

EMOKER I, PIRB LIZCEZH L 2H2 56 45 HUWNIC, REHET > AR LIz
TIBET 3REER T INTNIER SR,

RIEICAIRD D 56, REMEIT, RMOKEEDL T L2REZZEL 72H5 5 30 HEW
i BRAEIT H 2 CIZEHIFTIC N L CaFR 2RI T 2 2 L 23 CF 5, RIEIR, BHFTOBIE
DT % £ TOR, —KiciEIRE D,

k7 av8 BEMASDOEM

% 68 %%

BEMAGPHRET 256, B, Mo, Xix, BEMEAHEES (Department of
Agricultural Cooperative Promotion) 23 A iR HY L 32 CICfR 2 EZ T3 H2» & 30 HEANIC,
— AXIFZ N EDFERANEZEE L & T IE7R 6 70,

feads Lad o WA qﬁ’%ﬁ)\@‘ﬁi%ﬁof:%é}\ JRFEM A QSRR ZTE T 2 M/ DR
i, REMHAGDZDIC—ADL L VIEZNULOERAZEMT 5 2 LA TE 2,

569 %%
EEADOEM M OEEMHAOMEIL. HEAOEMDOH2 S 15 HUANIC, BEHEDFEE
Pt /BE/ X OFHHL /Mo BEER, KO, MEOFEBHIMTAE LR TNIE RS kv,

EES
A BRET 256 HEANL. SFtEEOBRECHEBI NI HEARNPEHZESD
ETOEREZ 5 2 b FniEn b ixn,

HESERIZ, BEATT T2 Tol, BEMHAOETOMEIREICET*HA D

HT15

HREANI TR OMHEREEZHT S ¢

> BRI LT, SFMEE, EEHR. zoftl, #ELEbNS ZoMhERORR%E
R

> EREMPTET I ToOM. BREMEONREZT Y. BT 2 REHED - DHE%

S REMAITLER T, BMOKEENO—E,
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Ehid 5

WRziEET S

M/ WD REEROEZ G T, BEMAGOMELERT S ;

EEMS OB 0)#(§%Z>L\ IEFEDHLY 3L TEAT

L TCORFEFDEZF&EZT, BEHSIRDY 2 TCORHEDRREX S ;
HHEFEDOAL—AREMDI-OICHEL SN ZDMDEEEITI .
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572 %
WH AL, WEADIERH A 60 HUNAK , WHRF MK ETIEICT 52010, KFHE
IS I N T 22 ToEHER I LT, HFHTEHNL 2TNIRE7R5 %0,

1

EEAL. BEHAOBEENBREZER L ATNIER S R, - iHE AL, UE%EHE
S D 7= D IR NSRRI 2, BENBEERIETAICK W EREI R, FE AL, KE
D=1, YEHHE N/ MO RERICHEE L 2T s v,

CVRES

fRFEMG OEMEF 13, REMO TN 2 EHEZ I L, IR A L CEMENE 28R L
BT NIE R B v, EMEE X, IER AN %Di%%'fm LT25 67 HURWIC, #FZXT %
WM ZHT %,

FECDHE 1 THTHUE T h 2 LA, 2CoEFIIHEI N TNIE R bRV, 72, KR
WX, TREo X ) IClidmy N T nida bz,

> IERERE O

> REMHEG OEB AL O REMA OIREB OG5 3

> REREBUCL U R VR L&,

574 5%

JEEAE DR CTDEH T S izt WRMEDL D 256, eI YL E Z [F—D R

#A# A% (Agricultural Cooperative Union) D Ofthd BEMAG, /v RV 7 REMAE

#  (Cambodian Agricultural Cooperative Alliance) . & % \» (3, BEMARKELE
(Agricultural Cooperative Development Fund) 1CiEE 3 2R 2 H T 5,

WaBHE I NG, BEAE N/ ORER K RWKES OHELHETH 5
B AHEER I LT, BRARMED) Z 85 L R T e b s\,
575 4
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REMA OffEE Ticke 2, IEREAZ, BEEANCN L CEHii 2 2553 2 2o, ERAE D
M & IR ICTE RS (report on liquidation) ZEAL L 2= W 4LiE 78 & 7\, BEFE AN TE R
HE MR LRI, WEANE HRFRE VI 200, MEEERZIN/ Mo
BETORIGEZELZTNIET R L kv, 20K, UERFEHAIL, SRELOHIRTI NS,
HIBRIZ, Zdk & FRRICAR I N TN R 5 R0,

EMOKER L, REHADHHRO -0 DFHmAAIZ AR L 21T NIE R b 70,

%76 5%
BN, BEETOHRPS 30 AT, /o SEHICHT L T2 T o RFHRE K N
FEER T R WX BT R S A,

EEREEE 12, A BT Z DMDBARE IC X 2THED 5 VI ED -0 IC, MELEHE L Tk
H OHIFRE N7z 20 ZHEFRE L R0 b Ry,

7 av9 BEHAEDOEH

LIS

6] — O B EIFH I B 5 2 DX i3 2 L EoEERA I FEEHEORSDOIREIC LY,
G T2 2B TE L, AOF L2 BEMA X, RIEORERUE LIto T, #iizmBEMa L L
T, HE, BRLAThE RS R0,

ENEES
G T 2 P EDOEIEHE X, AR 2R T 2E1IC, EEZEICN L TEAZIFEEL TN
X7 570,

EAZHERL T aVRERG R, AFOREZTI 2 LA TE R,

79 %
Bf ORI R, B 7z R EEM A ORI T, TR OERBRAMA X, BR3P0 7207
DRFICLZ2FLD 2 VTN X 2 Z L 2T il bk,

L. fEABETHRFEFEATH S0, HdWIE, EERILESEDH 2 E 2T 2 8AFYEET
H 5 REMAD» o OER ;
2. BERINDH-mBEEREDOER
3. Affd 2 REMEOFHRE DFEFR,
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o (2) kr (3) oFHHEIZ, FREHEGOREBICIVELINATNIER LR\, T/,
- mEEAGR. G2 AR T 22 CoMAE B DEFEL IIIENIC X 2 I 23 & gk
I NB,

580 5
AR TR, B mREHA I, REOFRMEICIE > T, BELRRVEHEERD A v o3 —
AL NS EF R O DR D 701, BB A ZBilfE L 2T hid e b,

% 81 5%
Wiz e M A IR, Rk 3 19 RICBWTHNEI NS EHLOH 79 FrBES 2800&E
Fae i L CERPEZITO R T NIE R D R,

Wil o G O BB TR, M/ ORERR T, AEDFEMEICHE - T, Bk O Al
DERFEMEOHMEZHIFRL, #TLWEENGZAKRT 5,

%82 5%
RMOKER F, REMAGOAGHFICEES 2 T ZER L 2T HIE7R 5 %2,

7y av 10 BEMHEGDHE

7 83 5
FREFEAMA I, THREEOLE, [THOMMIIX ) DEE, &5\, EEMHA DT DEBH
WD 2D 256, AEIL 2T NE R R,

REMGONERFEIZ, PR LIRTOMAEERD 1/2 PEFET 256, REf$5 2 e

HE2 i, HAEONEIERERH 256, RazBEL 2T b kv, Bk, Dl
%A OMEDE L REODTHIZEZEREL T, Kz Raf L adhidh bz,

BREMEGODENCET 2MADOWIE IR, Pa b, REICHFET2ERAND 5 W IFABELAD
2/3 DEFETRO LN D,

5 85 2%

SERGR DAL, REMG OBE LRI, EHEE I LT, 28T h 3 S50 28 L 2
TR b7, BEL D 256, AR, REEGICN L CGEMEZZMEL ZH25 30

24



HEAPICEAN L 78 T 1E 78 & 720,

5% 86 5%
TCZ DRFEMEODEIORIR L LTINS H 72w RFEMAIE. KEOFEBEICHE> T,
BRBPFE TR I NIEE S R\,

ERRHEEICIE, TRROBMERZHMN L AT RS R
L REMEADEHEE IR 2 ZREER A O REMAG 00 #l 2 KRS s b amkdiik
2. ETOEHHPIFWE SN E 2R TRHLEE R & 17z 2 EHEE 17 0 od@E,

55 87 5%

W7z ICBOL I N B RFEMA TN L ToBEE I 2 N2 FREMGOMER, Hizhm3E
A ORI FEAE L 72, B mREMAIC L CHEH AR S h, BEI LT
NI b,

55 88 5%
RMOKERZ, REHGODEIO 70D FiE A ZERL 2T IE7R 5 %R,

$ 4T REMHGESGS

55 89 5%

TOoXFENMU LD RERGVEUUORFIEEH 2 VIFHBEOREIEEE L X T L2 HT 2

Yt MazRRM A . BERN L OEEFERE LV AEMERT 272010, X, REEE

VAT L, T7a A VERLY —, 77D$¥%5mi%%%ﬁ < B ?5# ERICE
ZRENTIL D7z, BFMIC, HFE L <, [RBEHRA#EAS] (Agricultural Cooperative

Union) ZAHMK T2 &3 TE 2,

BEHA IR L LT, JRATE, 770 - A Y XA )=, T/ udiED 5 IR
BISES 2 9 — b R ICHETT 2 RIEEA R, BRI, I OB AR OMARZ1TS C &
Z)‘;VC“% Z)o

5590 5%

FEMAEEGRIT. BEMAGPIET 2 TBKISICBIRR CRRIZT 2 2 L3 TE 3,
AR ASHA ST 3 OD L _LICHFEI NS ¢

L ERV~VvoREMRAESG (7Y R T RECRIFEEZ1T5)

2. HIRL -~ BEMEES (HY RS TICET 3 RS CREEEI 21T )
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REMAEGRIE, EERHELT 3 FREMGORISIECHE I NS,

FREEH A OMERIL, REMGOMMIERAESZHET 57201, RE—HZ2FH L&
N b, BEHSEASZAIT 2 7 n w23, BEHRS O L Rk Thiichitb
BRI NLR D R,

92 %

Al N3 BEHSEAS T, BMOKES O BEHAHEET (DOAP) Ik T, ANRAGE
DI=DITEFR L R NIE R b vy, 72, BEkEFEE X, M - oA (Governor) IZ X 3
A HEE 7 B,

C3)

REMAEARIL. THOEKZETT S ¢

1 HBDMT, BEAELATL, T7a - A VAR ) —, Tr/ukiE, NIFE¥E
FK%Lﬁéﬁ v R DRI BT B REIEENC RS

2. HMHABOHEEEH 2T 2720 DHEE2FE LEMNT S ;

3. Eﬁ%@ﬁm%ﬁw\$ﬁ%&ﬁt\xmm e % REEM  Hic, EED
A E TR B ) EBEENICE B IR R

4. FHAEB ORI - FMH R BES EAL

5. MAEBOMIROMRE (TBORMHEREE XY 3)

6. RO FHEED 2 HH. 2 HU LOMABH, £=F% L D)

7. REFIEBI QIR D 70 ISl G B O R K U7 AR I T 2 B E ofeft

8. AEVHUET 2 EB O L A B OHIRICET 2 % Ofthd&E D FHIEX,

594 5

REMAEGRORA I, £ DRI - T, REMAGEAZZMKT 2 REMAGZNART
LREFHETHKEI NG,

BEMG TR RVWSEERGESSOMAE TH 2 REEAIZ, BEMAGEEGS DK
BOWT—oDKEEEET 5,

%954‘

REHAGEAREZROL LEE T 5 FHild. A& FHIE, 27vavirbers7yav 10

s
Hp
&
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KEWTHEINTWwE X Hic, BEHAEDLAELRETH S,

BEMOKFER X, BEMGHEAGDE T VEFKOCNEFHEANCE L TR EER L 20 uid 7
L7RTR\,

5 HVERYTEEHARYN

75 96 5%

71 v ARY T REEMEARY (Cambodian Agricultural Cooperative Alliance) 1%, ¥ A D&
ERETH Y, BEMAMNVCEEHGEASONREK D LS ELH (general meeting of
representatives from agricultural cooperatives and agricultural cooperative unions) (< X 9 §%
MEND, B AR T REMARRIZ, AEROFETF I OFERUE ICIE - T, BMOKEER IC X
hiEtEI NG,

R TEEOETOREHAER PEEHEESSIT. HEIWIC, h v R YT EEHAR

HoLBITR S,

5597 5

v RV T REMAREIZ. TRROBEBEEZA S ¢

L v RITEREICET 2 REMRGZRERL, HEBOHEN LHEZT 5 ;

2. REME N L TR E 2 R4t L. HE B & BUFEERE. RIEERFTSUIFAFE S — 7
— L OBz EES 5 ;

. REMG OWEBNCEY) 2 EAMEIRE Y — v A 2 2T 5

4. HEFEFOFEZHEL2PE - HRffgzHmE L e LT, BEEy—v
AT 5 5

5. EoWsto AR, Bt RERARY & Ol Xid, [ U HKZ A3 2 EEE
Bi & DI DBIR I O & RS 5

6. REMAOWBNCBIE S 2 M IEE 2 UM 2 EoREMGOMAE B 23k

5 .
7. REMAGOFREICET 2 ERBORKICIE . REMEG DM LAMIE 2 (et 2 ECRR
AT ROBUFHEB & 14 5 5

e

HEHAOHAB DY ICE DO EEZETT 5,

5598 4
VR TREEMHAFRBIX., TREDFEELO -0 INIHEAHRIET LI LN TES
> EEHA R VEEHAES S S HAE (membership fees) ;
> BUMIE NI BN SO EBRBH TS S — + =20 & O MRS
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> M5 GHe X3

> ERICESKREMAD ZVITEEMAGEGOMBRZRICEEINIHEDH 2 T
PE ;

> A VARV TREEHGRMEIC X VREI NS Y — RIS

> A VRV TEEAARYEO Z OMmOEEH B\ IZME,

599 5

AV ARV TIREHGRYIE. HOOHHERRX VAN—ZE T L R T IE R o v, BIEAE,
REMAGNIEA v RV TREEMAGREDO A v N —Th 3 BEMHGEGORK L LEEI N
72 15 BN TR I 5, HURBEERIT, 7 v AU T REEHAGRE RS TIRESI N T
NI b,

v R TREMGRBOBERE, 5 FOEHTH 2,

HMELSD X v AA—F, VR TEEHEGRBOERITHR > T, FHEFR 2T 5N 26T
5,

%100 5=
v ARV TREMRGRYTOMES T, HESOMBEHRLL T, 1 H0oFITA Y ¥ —
(executive manager) Z{Tdy L 7Z& il 3uiE7e &,

N VARV TEERAARAEOB T A Y v — X, 7 VR Y T REMA RO E R N
AN w2 CofEB % Eiis 5,

%5101 4%

N VARV T REMERRIZ. BMOKES O REMEGHEETR O A EFZ FEE L 20 nidk
SRR

B v R YT BEMHASRE OB M OEEICE T 3 TR, Ak, BI3IE, krvav 1y
B av 10 PHETIEEMGO-DOTHLFEETH S,

EMOKER X, H v ARV T EEMGRYE DT 7 VEZ R OCWNEBNCEI S 2 BIAT (Prakas)
ZERL R0 NIE 7R 6 7,

FHOTE =Y VI RUKNF DR

%102 55
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EMOKEER D EFREER 12, BEMGOREZRE LR T2 R 7-0 1, BEMA.
BEHSHEAN N v R T EEHARBORTORGI N UVEEE T =2 — T 2 ERE
it L7z I duid 7 & 7\,

7103 5%

EEMGOMABRNHAR L EXMHAOH THRET 22 CoOMEIL, EEMEADIEX
A XITHERHFE R TR L 2 0N e b5 v, FEPRS TR I N WiGE, HXEER
%> (commune/Sangkat council) MHXDITE DK (governor) &, [EEMER D 72D I F5E
Iz,  [FEP XGRS L X O HFE DO/ ATH R L 2 EgaiE, N/ o R3S
OM/TOITE DR (governor) A I N2,

Pl Z T HMER L 2 WIGEIE, REMAHERER (BMOKER) BAAT 2,

5104 5
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%o

% 105 %
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2SN L CIAERERR 217 9,

55106 5%

BMOKESIZ, FiLoLEEBICE T 32 TOMFOMRITNAT S

EEMAOHAEERM

HHEB L REMHEG DR

R D REME DM
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e. BEMHANRIEEMGESS N VAV TEEMEGREOR, M (external
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4 BARE DS RMOKER DPGEICAIRD S & Mg BIfRE X, IREDZFEH 25 30 HEAA
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1. IEY7ZMl A <@EE T AERICERRS DIFENE ;

2. BEEKEDOTRMEEOMAEZEST L, AL 108 FICFEHE S 15 K2 IE R FEfi,

5110 55

FIRERERIEICHE S IET X, TRDITRAICEM I NS ¢

L AR AR O 7200, BEFRI I HEFB 2175 201, REHA, REHOGEAGS
HB0EA AT RENGREOA, vad 50 i—*ﬁ%a’Fﬁ/’(E"J {%FH?“Z)-
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Business Plan
on JICA Verification
Project

Explanatory Note for the First
Operating Committee of the Project
to be held on February 8, 2018

January 27, 2018

Prepared by ANP
In collaboration with
CMAC and YANMAR

This document has been prepared and updated on the basis of “Outline of JICA project” which was
first drafted in August 2017 as an explanatory note so as to facilitate the launch of JICA project
including the conclusion of “MINUTES of Meeting among JICA, CMAC, MAFF and ANP .
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A. Overview of JICA Project

A-1 Introduction

Applied Natural Products CO. LTD. ("ANP”) and YANMAR CO., LTD. (“YANMAR"), both of
which have jointly pursued the business opportunity to undertake in Cambodia and
continued to conduct experimental cultivation of sweet sorghum since 2016, in close
collaboration with Cambodia Mine Action Center (“CMAC") enter into the new phase of
project development in Cambodia.

Basic Agreement, which is called to as “Minutes of Meeting”, was concluded among the
parties concerned, including JICA, MAFF, CMAC and ANP. YANMAR is involved in this
project as the supporting company.

JICA verification survey (“JICA project”) 'related to a number of tests with respect to sweet
sorghum cultivation, sorghum silage (cattle feed) production and sale. JICA project is
mainly composed of the following three operations:

A) Sorghum cultivation;
B) Silage production; and
C) Silage sale;

JICA project continues for two years after its commencement. After the completion of JICA
project, an operating entity, which conducts commercial activities, is expected to be set up
by a group of local farmers, including former CMAC staff and others, on the condition that
the result of all trials is satisfactory to players. The operating entity may start its
commercial operation and is expected to operate in close collaboration with ANP and
CMAC.

A-2 Purpose

The purpose of JICA project is to testify scientifically and practically that through trial such
as sorghum cultivation, silage production, cattle feeding and silage marketing, sorghum
silage is an excellent feed to cattle in livestock and dairy industries and secondly, to
transfer agricultural and other technologies to Cambodian farmers as well as private sector
companies through this project.

A-3 Major players

Major participants of JICA project are as follows:

» Japanese Side

A) Applied Natural Products CO.LTD. ("ANP”) as “principal player”; and
B) YANMAR CO,, LTD. ("YANMAR") as “supporting company”

1 JICA project is one which is conducted under the scheme called to as “Verification Survey with the Private Sector
for Disseminating Japanese Technologies”, which aims to demonstrate that Japanese technologies are highly
effective in promoting specific development challenges in a developing country.
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» Cambodian Side

C) CMAC as "local counterparty”;

D) MAFF as “local counterparty” on policies, regulatory matters and farmers’
involvement;

E) University of Battambang ("UBB") as “local supporting institution”

Diagram1: Contractual Relationship among Parties Concerned

UBB
Test feeding
Chemical analysis

Agreement

e ————— Conclusion of Minutes = === == ===~ <~

YANMAR
. i oA Land Preparation
Project Overall Project Supervision Sorghum cultivation
Supervision All operations Support Silage production

- -
U

CMAC MAFF
Project Supervision = ¢———p Dissemination activities
All field operations Cooperative
\ l
\ ’
AN 7
N 7

_—_— e e e e e e e e — — — — — — — — — ————— e ———

A-4 Legal Instrument for JICA Project

It is the basic legal instrument for JICA project to make “Minutes of Meeting among JICA,
Japanese company and local counter parties” (“"Minutes”). As described earlier, the Minutes
of Meeting was concluded in January 2018 after the preparatory works and internal
procedures within participants’ organizations are individually taken by the parties
concerned.

A-5 Budget

Total budget of JICA project is due to be approximately USD 1 million. Most of budget are
going to be allocated for procurement of goods and services which is essential to the
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exercise of this project. it is the procurement of agricultural machineries that the largest
portion of fund is scheduled to allocate.

A-6 Duration

Duration of JICA Project is two full years starting from January 2018. After the termination
of JICA project, participants of JICA project is expected to make decision on the matter of
whether or not an operating entity should be set up for its commercial activity, taking into
account of the result of trial.

B Project Details

B-1 Timeline and Business Flow

B-1-1  Timeline and Business Flow of JICA Project

Diagram 2: Timeline and Business Flow of JICA Project
2018/01

1. Procurement(1):
Machineries

2018/02-05

2. Procurement (2):
Warehouse etc

2018/05 20186/06-11 2018/06-11 2018/10-2019/03 2019/04-11
3. Production Land Sorghum Silage
Activities Preparation Cultivation production Test Sale

Feeding Test >
and Chemical

Analysis

4.  Scientific Analysis
2018/10-2019/03

2018/06-2019-11

5. Dissemination

Activities Dissemination Activities

B-2 Sorghum Cultivation

B-2-1 Location of Cultivation Site and its Size

It was agreed with CMAC that cultivation land located within the designated area as CMAC
CDC, which is located in Keas Kralor District of Battambang Province, is provided for the
use of JICA project.

The size of cultivation land is 15 ha (2018) including unused land (8 ha) and double
cropping is due to take for the year of 2018. It is not scheduled for JICA project to
undertake sowing in 2019. Tentative cultivation schedule of 2018 is as follows:

Late May, 2018: soil improvement
Early June, 2018: land preparation
Middle June, 2018: sowing
August-September, 2018: first harvest
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> November 2018: second harvest
B-2-2 Mechanization

The following agricultural machines are intended to introduce for sorghum cultivation and
silage production. In addition, one warehouse (see: PP. 11-13, APPENDIX 3, 4 and 5) is due
to be set up for the use of silage production.

1) Ripper (1)

2) Manure Spreader (attached to tractor) (1)
3) Power harrow (attached to tractor) (1)

4) Disc plow (attached to tractor) (1)

5) Sowing machine (attached to tractor) (1)
6) Boom sprayer (attached to tractor) (1)

7) Forage harvester (attached to tractor) (1)
8) Broadcaster (attached to tractor) (1)

9) Tractor (4)

(Note) Number within bracket shows the number of machine to introduce.
B-2-3  Cultivation Plan

“Field Operation Plan” including sorghum cultivation and silage production has been
prepared by ANP and CMAC as tentative plan, in cooperation with YANMAR and this
material is included in this document as an attachment. Furthermore, this “Field Operation
Plan” is expected to finalize after the proposed discussion in a number of meeting among
CMAC, ANP and YANMAR to be held prior to land preparation in May.

B-3 Silage Production

B-3-1 Location of Production Site

Sorghum silage is produced at the newly established warehouse (see: PP. 13-15: APPENDIX
2, 3, 4, and 5) which is due to be constructed within the CMAC CDC land. Construction site
of warehouse has been determined by CMAC, taking into account future possibility of
business expansion.

B-3-2  Amount of Silage Production

Amount of silage production per year is determined on the assumption that yield of
sorghum cultivation (double cropping) is 100t per ha, if conditions are met. It is assumed
to have double cropping for 2018. As for the timing of silage production, it will be done
within the warehouse with harvest simultaneously.

B-3-3 Mechanization

The following is the list of major agricultural machineries which is due to introduce for
silage production.

1) Wheel loader (1)

2) Roll Baler (1)

3) lapping machine (attached to tractor) (1)
4) Roll Grab (1)



3)
6)
7)
8)
9)
10)

Pallet Fork (1)

Bucket (1)

Tine Bucket (1)

Counter Weight with Extension (2 set)
Rear Wheel Weight

Warehouse (1)

(Note) Number within bracket shows the number of machine to be introduced.

B-3-4  Silage Production System

As for silage production system, See the Attachment.

B-4 Distribution of Silage

B-4-1 Distribution of Silage

Silage, which is produced by JICA project, will be distributed in the following way:

(A)

(B)

Trial Sale

Firstly, a large portion of silage product is experimentally sold to large scale livestock
/dairy companies which continue to seek a good quality of feed in dry season. If
successful, they are considered as potential long-term purchasers when commercial
operation is started after JICA project. Weight of sorghum silage per roll which is sold
to large scale livestock companies or farms is large, say, 350 kg per roll.

Distribution to Farmers

Second type of silage distribution is to distribute free of charge to neighboring farmers
and during the life of JICA project. [t is not scheduled to produce small silage bag (10-
20 kg per one bag). Thus, it must be considered the better way of distributing them to
farmers. it is desired that MAFF (PDA) and local university are actually involved in the
project in order to make a good presentation to farmers related to the merit of silage
as cattle feed. Where farmers recognize the merit of silage, there should exist the
possibility that they are willing to cultivate sorghum and produce silage by themselves
in a simple way in their backyard.

(C) Silage Supply to UBB

UBB is going to undertake trial feeding of sorghum silage to cattle held in the
university as well as chemical analysis of sorghum silage. ANP will make service
agreement with UBB very soon. This experimental exercise continues for 6 months
starting September this year. It should be noted that JICA project have a chance to
provide sorghum silage in dry season, when most of Cambodian farmers encounter
shortage of feed.

B-5 Cattle Feeding

B-5-1 Services Rendered by UBB

The following is main services to be rendered by UBB :



1) Trial silage feeding to cattle kept in its possession; and
2) Scientific analysis of sorghum silage.

B-6 Marketing

B-6-1 Market Survey

Baseline survey was undertaken, in the third and fourth quarter of 2016, to investigate the
potential market size of sorghum silage in Cambodia and the final report was presented
to ANP and YANMAR in December 2016.

It is described in the final report that the current market size of sorghum silage is found
theoretically to be USD 2 million. According to the report, most of cattle are currently kept
by small farms and on the other hand, a number of large scale livestock companies exists
in Cambodia which have large number of cattle. These companies can be considered as
potential purchasers of silage at this moment.

More detailed market survey on the potential market of sorghum silage in Cambodia is
expected to be undertaken in collaboration with a local institution during the life of JICA
project, focusing on individual interview to small and large cattle farms as well as livestock
companies.

B-6-2 How to Start Commercial Activity

As described earlier, CMAC is required to make a business plan for commercial activity
during the life of JICA project in collaboration with ANP and MAFF. This business plan must
include (1) establishment of an operating entity, (2) marketing strategy including
“establishment of value chain” or actual steps to be taken for the matter of how to sale
silage in Cambodia. More specifically, it is required to find out good silage purchasers prior
to the commencement of commercial operation in 2020. Indeed, such purchasers must be
identified within the period of JICA project in line with market survey or pre-marketing.

B-7 Operating Committee
B-7-1 Operating Committee
JICA project is going to set up an “Operating Committee” for the proper and effective
exercise of the project. Operating Committee is composed of representatives from MAFF,
CMAC, JICA and ANP (Members of the Committee) and other participants which are

specifically invited by the Member of the Committee.

Operating Committee is considered to be appropriate to be held, at the headquarters of
CMAC, twice a year upon request from the Member of the Committee.

The roles of Operating Committee are:
1) To hear the current situation of JICA project;

2) To make queries on any aspects of JICA project; and
3) To discuss and render opinion on the issue which is specifically requested by the



Member of the Committee.

B-8 MAFF’s Involvement

B-8-1 MAFF's Involvement and its Roles

MAFF was appointed as one of local counterparties of JICA project in addition to CMAC
based on the conclusion of Minutes of Meeting in January 2018. Further, it is strongly
expected that MAFF and Battambang PDA will take major role in the field of dissemination
of knowledge relating to sorghum cultivation, silage production to farmers and
commercialization.

B-8-2  MAFF's Participation in the Operating Committee

MAFF is expected to take a number of actual roles, described below, for the realization of
successful operation of JICA project:

A) Participation as a member of the Operating Committee, which is organized as an
internal organ of JICA project, and provision of advice, among others, on the national
policy and project management, including market demand, expansion of cultivation,
interest of local farmers from the view point of rural development and protection of
farmers' rights;

B) PDA's participation in the activity of JICA project such as farmers’ gathering to be held
for the purpose of information dissemination on sorghum/silage and practical
cultivation training to local farmers;

C) Provision of advice related to the establishment of commercial operating entity (i.e.
agricultural cooperative); and

D) Other related and incidental matters.

B-9 Transfer of Agricultural Machinery

B-9-1 Transfer of Agricultural Machineries

JICA continues to possess ownership of agricultural machineries and warehouse which are
introduced or constructed for the use of JICA project during the life of the project. After
JICA project ends, ownership of these machineries and warehouse are transferred to MAFF
which in turn enable CMAC or a business entity which will be set up after the completion
of JICA project to use for its/their commercial activity in accordance with national
legislations and its rules and regulations.

B-10 Commercialization

B-10-1 Establishment of Operating Entity

After JICA project ends, an operating entity (for instance, agricultural cooperative) is
expected to be set up by CMAC to undertake silage production and sale on a commercial
basis. CMAC tends to consider that the operating entity should be created by the
constituent members of JICA project, who have provided their lands for the use of JICA
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project, and, moreover, it is considered at this moment that the operating entity may be
established in the form of agricultural cooperative rather than company.

Production Process

Diagram 3: Structure of Silage Value-chain

Marketing Process
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B-10-2  Relationship between Operating Entity and CMAC

The matter of legal and practical relationship between the operating entity (which is set
up after JICA project ends) and CMAC is deemed to be one of major topics to study, among

the

parties concerned, during the period of JICA project. In this connection, the following

issues must be included in the list of issues to study for the establishment of the operating
entity:

1

2)

3)

4)

Ownership of agricultural equipment and facility (warehouse) which are brought for
the use of JICA project are due to be transferred from JICA to MAFF which in turn
enable the operating entity to use them after JICA project ends. On this issue, it must
be considered about appropriate measure to be taken from legal point of view for this
transaction;

Supposing that the operating entity may earn profit through trial sale of silage to
livestock companies or farms during JICA project, such a profit must be properly
managed at bank account. In this context, one question may be raised: is it possible
for JICA project to open its own account at commercial bank in Cambodia without
juridical personality? This issue must be checked and confirmed from the point of view
of the existing banking law of Cambodia;

In the same situation mentioned above, cash deposited at a bank must be spent for
the intended purposes, for instance, pre-determined operational expenses of JICA
project and others;

Current Cooperative Law of Cambodia seems to be silent on the issues of “capital” or
“investment in a cooperative” from company. It is required to confirm that the issue
of whether or not overseas companies are entitled to make investment in a
cooperative; and

B-10-3  Basic Concept on Expansion of JICA project
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As described earlier, the operating entity which is set up at the expiration of JICA project,
is going to be formed by local farmers, including former CMAC staffs who have provided
land for the use of JICA project.

Taking account of market demand on sorghum silage as well as production capability of
the operating entity, it should be required to think about, with advices from MAFF and
PDA (Battambang), the possibility of expansion of cultivation land into near lands, which
are possessed by local farmers who has no connection with CMAC.

Appendix 1 described on the next page shows the position of JICA project as core and
future development center for its commercialization and expansion and how local farmers
are gradually participated in this business, with the understanding that silage production
business is not only a private sector business which earns profit from sale of silage but also
a business which is expected to make contribution to the rural development that includes
the creation of new industry and farmers’ income increase. Therefore, it is important to
gauge “"how to earn profit” and “how to contribute to rural development” in this business.

The following is key information related to products for sale and farmers who have
interest in silage production by themselves:

(A) Sorghum silage (large roll: 350 kg) is intended to sell to livestock or agricultural
companies which possess many cattle and can afford to purchase it continuously.

(B) Inaddition, certain volume of produced sorghum silage is intended to distribute free
of charge to local farmers, who have a few of cattle, for educational purposes. It must
be considered that distribution method must be considered. Where such a farmer
who keeps a small number of cattle and shows no interest in contract farming on
sorghum cultivation, it seems appropriate for the operating entity to give him/her
sample silage or opportunity to learn silage and silage production that may replace
current feed (rice straw) in the future.

B-11 APPENDICES
The following appendices have been prepared for the participant’s ease of understanding

on the entire picture of JICA project. Accordingly, figures or other information described
in these appendices may be changed at the later stage.
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Silage Sale
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Entities

APPENDIX 1:

Concept on Commercialization and Expansion of JICA project

Size of Cultivation - 500ha

Local Farmers

Size of Cultivation - 100 ha

Size of Cultivation:50ha

Size of Cultivation - 300ha

Size of Cultivation20 ha

Agricultural
Cooperative

[ Local Farmers ] [ Local Farmers ]

[ Local Farmers ] Local Farmers

[ Local farmers ] [ Local Farmers ]

Local Farmers ] [ Local Farmers ] [ Local-Farmers ]

Silage Sale to Legal Entities
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APPENDIX 2
Process of Sorghum Cultivation and Silage Production
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APPENDIX 3
Location of Project Site (A)
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APPENDIX 4
Location of Project Site (B)
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APPENDIX 5
Drawing of Warehouse (A)

This drawing of warehouse (25 X 60) is due to be changed to smaller one (25 X 25).

€0

“ON ‘Mvda

31U wouidojanoq B ypipeseY

s23u03 uoginjos
aL1"0d YVWNVA

(©ozH)

asnoyaipyy, 26pjIg
{d @6pjis winy6iog

FNVN

05

000

CED

0059

005"

00052

00z/1 =D M3IA

_ Buiddp] Ja|pg _ | _ PADA |DLIRID MDY _

0006

0662

0059

052

0059
0007

00062

ooz/1 -V m3lp

mh

002/1

ubjd dis0g

000t

Tooo‘l

0008

000Gy

000°GF

@ © ¢ © © & 9 © © @ @ ¢

00009

00052

00091

16

NOI3IoUd ITONY Qe

driow



APPENDIX 6
Drawing of Warehouse (B): Office attached to Warehouse

This drawing of warehouse (25m X 60m) is due to change to smaller one (25m X 25m).
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T ER A4
o Al E & B BT E R

Performance Report (First Year)
and Operational Plan (Second Year)
of JICA Verification Project’

January 28, 2019

Prepared by ANP
in Collaboration with CMAC and YANMAR

' This document has been prepared only for the use of the Second Operating Committee of the JICA Project to be held
on February 1, 2019, based upon project data, plans and memorandums which were made prior to or in the process
of cultivation and production activities.



A. PERFORMANCE OF FIRST YEAR'S ACTIVITY

A-1 Cultivation land

Total area of cultivation land is 20.06 ha, net of which is 16.12 ha. The remaining 3.94 ha is
specifically designed for the use of efficient movement of vehicles in the field.

As indicated Diagram 1, described below, A plot, which was originally allocated for the use
of JICA project since its location is close to the warehouse, was totally replaced by X and
Y plots, immediately prior to the commencement of cultivation, because some parts of
these fields were badly drained and indeed, partially flooded with a heavy rainfall.

Because of experimental nature of JICA project, each plot was differently designed. For
instance, ripper operation was made in some plots to improve their drainage and air flow
in the ground and some were not made for analytical comparison. Furthermore, compost
was applied to some plots and the remaining plots were not applied.

Diagram 1: Location of Each Plot in the CMAC CDC

D plot C plot

ok

Y plot [

7T\

[/

X plot

B plot

warehouse

A plot
was replaced
by Xand Y
plots

(Source) YANMAR q:so.cood



Diagram 2: detailed information of C, D, Y Plots

No Ripper(C,D) No Compost (C1,C3,D3,D4)

198

No Ripper (Y)
No Compost (Y) 2

!l 11 CMAC Road No. 30

— Canal
Field design
Field No.
Y1 Y2 Y3 Y4 Y C1 c2 C3 Cc4 C D1 D2 D3 D4 )
Field size (ha) 4.75 3.13 3.92
Cultivated area (ha) 1.00| 1.00| 1.00| 1.00| 400| 063| 063| 063| 063| 252| 081| 081| 081 | 081 | 3.24
Ripper - - - - - - - - - - - - -
Compost - - - - - - v - v v v - -
Compost (t) - - - - - - 14.4 - 14.4 28.8 18.4 18.4 - - 36.8
(t/ha) - - - - - - 23.0 - 23.0 - 23.0 23.0 - - -
Seed (kg)-0050 [ 14.7 | 147| 147| 147| 588 16.2 | 16.2 8.1 8.1 | 486
- 9.3 9.3 9.3 93| 37.2
—othre
Basal fertilizer
20-20-15+TE (t) 0.20 0.20 0.20 0.20 0.80 [ 0.175| 0.175| 0.175| 0.175 0.70 0.20 0.20 0.20 0.20 0.80
(t/ha) 0.20 0.20 0.20 0.20 - 0.28 0.28 0.28 0.28 - 0.25 0.25 0.25 0.25 -
UREA (t) 0.10 0.10 0.10 0.10 0.40 0.10 0.10 0.10 0.10 0.40 0.10 0.10 0.10 0.10 0.40
(t/ha) 0.10 0.10 0.10 0.10 - 0.16 0.16 0.16 0.16 - 0.12 0.12 0.12 0.12 -
Topdressing
UREA (t) 0.10 0.10 0.10 0.10 0.40 0.10 0.10 0.10 0.10 0.40 0.10 0.10 0.10 0.10 0.40
(t/ha) 0.10 0.10 0.10 0.10 - 0.16 0.16 0.16 0.16 - 0.12 0.12 0.12 0.12 -

(Source) YANMAR



Diagram 3: detailed information of B plot and X plot

No Ripper(B1,B2,X1)

[

|

No compost (B2,B3)

\

Double compost(B5)

o

;I No compost (B2,B3)

CMAC Road No. 75

B,X Site Detail

CMAC Road No. 1

—

CMAC Road No. 26

(1:5,000)
Field design
Field No.
B1 B2 B3 B4 B5 B6 B7 B X1 X2 X3 X4 X Total
Field size (ha) 4.57 3.69 20.06
Cultivated area (ha) 073| 073| 048] 048| 048| 048 006| 344| 073| 073| 073| 073| 292 16.12
Ripper - - v v v v v - v v v v
Compost v - - v V2.0 v v v v v v v
Compost (t) 96| - - 6.0 208]| 104 24| 492| 168 168| 168| 168 | 67.2 182.0
(t/ha) 30| - - 13.0| 430| 220 430| - 23.0| 23.0| 230 230 - -
Seed (kg)—0050 [N 10.7 | 10.7 | 21.5 | 21.5| 64.4 171.8
- 14.6 | 14.6 2.6 2.6 2.6 9.6 67.6 104.8
—othre 1.0 1.0 1.0
Basal fertilizer
20-20-15+TE (t) 020 020| 013| 013| 013| 013 003| 093] 020| 020| 020| 020 0.80 4.03
(t/ha)
UREA (t) 0.10| o0.10| 0.05| 005| 005| 005/ 005| 045| 010| 010| 0.10| 0.10| 0.40 2.05
(t/ha) 014 | o014| o010| o010| o010| 0.10| o089 - 014 | o0.14| 014 014 -
Topdressing
UREA (t) 0.10| o010| 0.05| 005| 005| 005/ 005| 045| 010| 010| o0.10| 0.10| 0.40 2.05
(t/ha) 0.14| o014| o010| o010| o0.10| 010 089 - 0.14 | 014 | 014 014 -

(Source) YANMAR



Diagram 4: detailed information of B-7 plot

(cultivation test of different crops)

CMAC Road No. 1

B6

ulm

BEOOED

B7 Block Detail

(1:2,000)
B7 Block
B71 B72 B73 B74 B75 B76 B77
Cultivated area (ha) 0.008 0.008 0.008 0.008 0.008 0.008| 0.008
breed cornl corn2 Sudan
Seed (kg) 0.08 0.08 0.08 0.08 0.08 0.08 0.08

(Source) YANMAR



A-2  Warehouse

A warehouse was constructed in June 2018, in the CMAC CDC, as the base of the entire
operations of silage production business, which includes silage making, storage of silage
and storage of machineries. Size of warehouse is 750m? (25mx30m) with a parking space
(about 500m?) in front of warehouse, which is used as a parking lot of machines and as a
place of agricultural inputs. In addition, as for the transportation for silage sale and its
delivery to the purchaser, silage weight was measured in the warehouse and silage loading
on trucks is made in the parking space.

The following photos show the overall appearance of the warehouse and a scene of
loading a truck with silages which were put in a flexible container bag:

(Source) ANP

A-3  Import of agricultural machineries

The following machines were imported by KNG (local machinery dealer) from Japan and
supplied to JICA project in the CMAC CDC. In so doing, KNG has had no difficulties or
obstacles. Among these machines which have brought into Cambodia, it is to note that
silage production and the related machines were introduced for the first time in Cambodia,
which include (1) Roll Baler, (2) Lapping Machine, (3) Roll Grab.
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(Cultivation)

1) Ripper (1)

2) Manure Spreader (attached to tractor) (1)
3) Power harrow (attached to tractor) (1)

4) Disc plow (attached to tractor) (1)

5) Sowing machine (attached to tractor) (1)

6) Boom sprayer (attached to tractor) (1)

7) Forage harvester (attached to tractor) (1)

8) Broadcaster (attached to tractor) (1)

9) Tractor (4)

(Note) Number within bracket shows the number of machines to introduce.

(Silage Production)

1) Wheel loader (1)

2) Roll Baler (1)

3) Lapping Machine (attached to tractor) (1)
4) Roll Grab (1)

5) Pallet Fork (1)

6) Bucket (1)

7) Tine Bucket (1)

8) Counter Weight with Extension (2 set)

9) Rear Wheel Weight

10) Warehouse (1)

(Note) Number within bracket shows the number of machines to be introduced.

(Roll Baler; harvesting) (Roll Baler; roll making)



(Lapping Machine) (Roll Grab)

(Source) ANP

A-4  Training of CMAC operators

JICA project aims at the realization of large-scale agriculture, sorghum cultivation, which
is intended to be fairly mechanized, taking into account “sustainable” agriculture in
Cambodia, in terms of:

(A) Proper operations must be maintained with good operators;

(B) Maintenance of machineries needs to be essential;

(C) Mechanized agriculture must be supported with adequate cashflow; and

(D) Mechanized agriculture needs to have spillover effects on local farmers and rural
economy.

In relation to (A) referred to above, operators’ training program was undertaken twice in
June (at sowing) and September 2018. Most of training were made, in the form of “on the
job training” (“OJT") in September, at the time of harvest and silage making. Instructors of
machineries were dispatched by YANMAR (Japanese machine manufacturer), TAKAKITA
(Japanese manufacturer of silage production machines) and KNG (Cambodian supplier of
all machines).

CMAC assigned 13 staff as trainees of this training program, half of whom had experience
in operating tractor and/or excavator (backhoe). After (A) five days’ OJT training and (B)
additional five days’ training over which was kept watch by instructors, it was observed
that all trainees quickly learned how to operate them.



(Source) ANP

(Source) ANP

A-5 Farmers' Field School

Farmers’ field school (“FFS”) was held on September 1 (Saturday), 2018 in the CMAC CDC,
in collaboration with PDA, to invite 10 local farmers located in the adjacent to or near
CMAC CDC so as to disseminate basic information on sorghum cultivation and handmade
silage production, hoping that some of them may show interest in participating in
commercial business (commercial entity to be set up after JICA project ends) of silage
production and sale or in “self-sustaining” silage production for their cattle. Actual
activities in FFS are as follows:

1) Observation of sorghum harvest by machines;

2)  Lecture on sorghum and sorghum silage;

3)  Observation of sorghum cutting by simple cutter;

4)  Participation in production of hand-made silages; and

5)  Meeting on JICA project and farmers’ business chance in future.

Participants of FFS produced hand-made silages (weight of one bag: 20kg), total amount
of which is about one ton and total number of bags is about 50. After sorghum in bag is
fully fermented (3-4 week later), these silage bags were equally distributed to each
participant.

As for the dissemination of information on sorghum cultivation, silage production and sale,
workshop is planned to hold in April or May 2019, for marketing purposes, to invite local
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livestock companies or farms. It is scheduled to address to these farms, amongst others,
with respect to: 1) what is sorghum, 2) what is silage, 3) value of silage as cattle feed, 4)
chemical analysis of silage, 5) retail price of silage.

Following photos show main activities of farmers’ field school:

(Source) ANP

A-6  Market survey of sorghum silage

This market survey was conducted by UBB (UBB survey) to estimate the potential market
size of sorghum silage, in the period of October-December 2018, which was in fact the
second attempt on this subject. First survey was made by RUA ("RUA survey”) in 2016.
Major findings of two survey are summarized below and these surveys are closely
interrelated:
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(A) RUA Survey

RUA comes to the following hypothetical conclusion?, based on macro statistical data
prepared by MAFF and actual information collected, in the form of reply to questionnaire,
from livestock farms though-out the country and their analysis. Then, it was suggested
that JICA project should look at commercial livestock farms as marketing target, taking
into account their financial ability to purchase good quality of cattle feeds.

Potential market of sorghum silage (commercial farms): USD 2,613,651
Potential market of sorghum silage (household): USD 199,287,231
Total size of potential market of sorghum silage: USD201,900,882
Estimated average cost of feed/head (commercial farms): USD 245.85
Estimated average cost of feed/head (household): USD 92.26

vA WS

(B) UBB Survey

Main aims of UBB Survey are to confirm the current status of livestock market in Cambodia,
focusing on the issues of feed and manure treatment. Based upon analysis and evaluation
of official data and information corrected from governmental offices with respect to
livestock industry in 25 Provinces in Cambodia, general situation on these topics was
observed and 16 relatively large farms were selected from Provinces such as Battambang
(6), Siem Reap (5) and Pursat (5) for detailed information gathering in the form of interview
based on the questionnaire.

Main findings are as follows:

1. Most of farms, with which UBB interviewed, have no experience of purchasing feed in
the past. Only one of 16 farms have purchased rice straw and used as supplementary feeds
when feed shortage comes out.

2. Although the shortage of cattle feed happens more frequently in dry season and it
depends on the location of a farm, cattle feed industry has not yet been established in
Cambodia.

3. According to an interviewee farm, roughage price is said to be USD 70/t in rainy
season and USD 125/t in dry season.

4. Inaddition, as for the retail price of a number of cattle feeds and cattle manure, it was
told by a farm’s manager that:

» Retail price of corn (without stems and leaves): USD150/t
Retail price of soybeans: USD550/t

Retail price of beer lees: USD70/t

Retail price of rice bran: USD300/t

vV V VY

2 Neang Malyne et al, Livestock (Cattle) Market Survey Report, November 2016
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»  Retail price of cattle manure (sun drying): USD6-10

5.  When interview was made with local livestock farms, a number of interviewee farms
showed their interest to purchase sorghum silage after our presentation on sorghum
and sorghum silage and further, they wish to participate in the forthcoming “sorghum
silage” workshop to be held by JICA project at UBB in April, 2019.

6. Based upon the result of interviews, mentioned above, it was found that there must
exist the potential purchaser of sorghum silage in Battambang or neighboring
Provinces which is not distant from our silage production site.

A-7  Results of sorghum cultivation and silage production

(A) Land allocation, land preparation and sowing

As described earlier, all cultivation lands allocated for JICA project are located in the CMAC
CDC. Most of these lands were “unused lands” which has no truck record of cultivation in
the past and thus, additional preparatory works prior to normal land preparation was
required to make with respect to removal of trees and stones.

A number of originally allocated lands (Plot-A) were replaced by new fields (Plot-X and Y)
since these were flooded by unexpected heavy rain falls. It was in late May of Y2018 that
ordinary soil making (such as leveling, use of ripper, plowing, compost application) and
sowing were undertaken with machineries. Initial sowing activity continued by the end of
July.

Land preparation 1: landscape of unused land prior to project operations
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Land preparation 2: ripper in operation

Land preparation 4: harrowing

Land preparation 6: sowing

(Source) ANP
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Land preparation 3: agricultural ripper

Land preparation 5: compost application



(B) Performance of sorghum cultivation

Yield of the first year's cultivation (20 ha. but 16ha net) is about 14t, which is much lower
than our initial target. (see: Diagram 5, P. 17), which was 50-70t/ha/p.a. for the first year
and 100t/ha/p.a. for the second year.

Main reason why 1% year’s yield is lower than our expectation may be found in the
following facts. These points must be considered as basic issues to tackle for the second
year of the project:

1) No rainfall for a certain period after sowing; especially, Plot-C was heavily hit by (A)
shortage of rainfall and (B) no canal for irrigation near to Plot-C;

2) Leveling operation seems to be not enough for cultivation. it seems possible to say
that when sowing was made with machine, proper sowing was not undertaken in
some places in a number of plots because of irregularity of land, in other words,
uneven land condition. Sowing machine may not work properly in these areas.

3) “Creepers” made it difficult to harvest; it was not possible to harvest sorghum in Plot-
Y because creepers coiled around stems and leaves of sorghum. Indeed, our harvester
was deemed not to have enough power to harvest them under these circumstances,
although yield of this plot was considered as good. This situation was only observed
in Plot-Y.

4) Most of cultivation lands are “unused” lands, which may be required to have more
efforts for years to make soil improvement, though the project team did reasonable
efforts such as using ripper, harrowing and compost application;

(C) Performance of silage production

Total amount of produced silage rolls will be 858 rolls and total weight of rolls is 223t
(223t=858x260kag). Most of the products were sold, on a trial basis, to a dairy farm
located in Phnom Penh, except for 40 rolls that were delivered to UBB for test feeding.

Silage production was made, in fact, either in a warehouse or in cultivation fields. When
silage is made in the warehouse, all machineries such as roll baler, rapping machine and
tractor with roll grab are placed in the warehouse, and silage material which is cut in piece
is transported by a dump truck from cultivation field to the warehouse. After silage
material is unloaded, this is invested in the input port of roll baler. Roll baler discharges a
shaped roll with net within a few minutes and then, a shaped roll is wrapped by wrapping
machine. All wrapped rolls are taken and placed by a tractor with roll grab in designated
areas, inside or outside warehouse, for storage purposes for at least 3-4 weeks.

14



(Source) ANP
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Diagram 5: performance of 1 year of JICA project

Y2018 Yield and Performance Analysis (as of Jan 24, 2019)

Number of Number of
Seeds (kg) Fertilizer (kg) Rolls Produced Rolls Produced 1st +2nd )
N " yield/ha/pa
plots size (ha) Ripper | Compost (1st crop) (2nd crop) ®
50 big other | Total | 202045 | urea [ NUMPerof | pong WEETE | g Total Rolls  Total Yield (t)
Rolls Rolls
Total X Plot 2.92 64.4 64.4 16.0 8.0 218 56.7 7 18 225 58.5 20.0
X-1 0.73 v 10.7] 4.0 2.0 72 18.7 0 0.0 72 18.7 25.6
X-2 0.73 v v 10.7| 4.0 2.0 52 13.5 0 0.0 52 13.5 18.5
X-3 0.73 v v 21.5 4.0 2.0 64 16.6 7 18 7 18.5 25.3
X-4 0.73 v v 215 4.0 2.0 30 7.8 0 0.0 30 7.8 10.7
Total Y Plot 4.00 58.8] 58.8 16.0 8.0 80 20.8 0 0.0 80 20.8 5.2
Y-1 1.00 14.7| 4.0 2.0 2 0.5 0 0.0 2 0.5 0.5
Y-2 1.00 14.7| 4.0 2.0 0 0.0 0 0.0 0 0.0 0.0
Y-3 1.00 14.7 4.0 2.0 47 12.2 0 0.0 47 12.2 12.2
Y-4 1.00 14.7 4.0 2.0 31 8.1 0 0.0 31 8.1 8.1
Total B Plot 3.44 67.6 1.0 68.6 18.5 8.1 183 47.6 18 4.8 201 52.4 15.2
B-1 0.73 v 14.6 4.0 2.0 54 14.0 0 0.0 54 14.0 19.2
B-2 0.73 14.6) 4.0 2.0 31 8.1 0 0.0 31 8.1 1.0
B-3 0.48 v 9.6 25 1.0 18 47 0 0.0 18 4.7 9.8
B-4 0.48 v v 9.6 2.5 1.0 24 6.2 0 0.0 24 6.2 13.0
B-5 0.48 v v 9.6 2.5 1.0 32 8.3 6 17 38 10.0 17.3
B-6 0.48 v v 9.6 2.5 1.0 24 6.2 12 3.1 36 9.4 19.5
B-7 0.06 v v 1.0 0.5 0.1 0 0 0 0 0 0
Total C Plot 2.52 372 37.2 14.0 8.0 94 24.4 0 0.0 94 24.4 9.7
C1 0.63 9.3 3.5 2.0
54 14.0 0 00 54 14.0 11
C-2 0.63 v 9.3 35 2.0
= 0.63 9.3 3.5 2.0
40 10.4 [ 0.0 40 104 83
C-4 0.63 v 9.3 3.5 2.0
Total D Plot 3.24 48.6 48.6| 16.0 8.0 243 63.2 15 39 258 67.1 20.7
D-1 .81 16.2 4. 2.
08 A 6 0 0 116 30.2 0 00 116 30.2 18.6
D-2 0.81 v 16.2 4.0 2.0
D-3 0.81 8.1 4.0 2.0
127| 33.0 15 39 137 36.9 2238
D-4 0.81 8.1 4.0 2.0
Grand Total 16.12 160.4 116.2 1.0 277.6 80.5 401 818 212.7 40 10.5 858 2232 13.8

(Data Source) CMAC

A-8 Result of silage sale
(Rational of Trial Sale)

It would not be a common practice for JICA project to conduct a trial sale of the products
in the past. However, our JICA project was decided to make trial sales, since one of main
objects of the project clearly includes paving the way for value-chain of the products
(sorghum silage), in other words, finding out a potential purchaser in the 2 year's life of
JICA project.

(Looking for Purchasers)

One dairy farm was discovered, in Phnom Penh, as a potential purchaser of sorghum silage.
Purchase agreement was concluded, on September 5%, 2018, between ANP on behalf of
JICA project and this farm with the following conditions:

1) Unit price: USD 60/t; unit price for each year may be changed to reflect a prevailing
transportation cost in the market;

2)  Amount of silage: 1,200t/pa, depending on actual yield;

3)  Number of rolls: 3,000; depending on actual yield;

4)  Term: one year (delivery is based on silages produced in Y2018); and

5)  Renewal of agreement: each year.
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(Delivery Procedure)
The following procedure is taken at the time of carrying-out from the warehouse:

1) To confirm the number of rolls for delivery;

2)  To conduct quality inspection (quality and outer damage); inspection method is
sampling. Inspection of outer damage means an inspection of outer appearance of
rolls to find films' damage. Further, quality inspection is made by “touching and
“smelling”;

3)  Issuance of “Carrying-out Inspection Report” (predetermined form) to be signed by
CMAC and ANP;

4)  To make a “Delivery Note” to be signed by the Purchaser to confirm the number of
rolls and good condition of silage;

5)  To issue invoice to the Purchaser based on the Carrying-out Inspection Report and
Delivery Note; and

6)  the Purchaser transfer the amount described in the Invoice to bank account of JICA
project.

(Sales Performance of Y2018)

Diagram 6, described below, shows the performance of trial sales in Y2018. There has been
no troubles or accidents in the transaction since the commencement of this transaction in
October 2018. In addition, it was reported by the Purchaser that sorghum silage gains dairy
cattle’s strong favor, compared with traditional feeds.

1) Number of deliveries: 6 time for Y2018

2) Number of Delivered Rolls: 813

3)  Total Weight of Delivered Rolls: 211t

4) Total Amount of Payment for USD 14,328

Diagram 6: Performance of Trial Silage Sale (2018)

2019/1/21
Performance of Trial SilageSale(Y2018)
Delivery Silage Bank Account Transportation Cost Profit
) B i N Rate of
N . N Number of Ave. Weight Total Weight Sales Price outstanding Transportation . Profit after

No of Deli Date of Deli Date of Al | Date of QT
o of Delivery | Date of Defivery| Date of Arrival | Date of QT | ;1o ed Rolls (ko) ® (UsD) (USD) Cost(Usp) | T*POMEON | gection of TC
No.1 (Y2018) 2018/10/17 2018/10/18 2018/10/16 153 258 39.474 2,368 2,368 1,585 67%] 783
No.2 (Y2018) 2018/11/6 2018/11/7 2018/11/3 136 258 35.088| 2,105, 4,473 1,176 56%. 929
No.3 (Y2018) 2018/11/20 2018/11/21 2018/11/20 59 258 15.222 913 5,387 588 64%. 325
No.4 (Y2018) 2018/12/6 2018/12/7 2018/12/3 139 259 36.001 2,160 7,547 945| 44% 1,215
No.5 (Y2019) 2019/1/6 2019/1/7 2019/1/6 160| 260) 41.6) 3,328 10,875 1,088 33% 2,240
No.6 (Y2019) 2019/2/5 2019/2/6 2019/2/5 166| 260| 43.16 3,453] 14,327 1,141 33% 2,312
BEF na na na 813 na 210.55 14,328 na 6,523 46% 7,805

(Note 1) initial sales price (No.1-No.4) is USD 60/t.

(Note 2) as from January 2019, sales price is amended to USD 80/t.

(Note 3) Average weight of one roll is decided by 3 times sampling measurement.

(Note 4) Amount of silage rolls to UBB (44 rolls) is excluded in the above table.

(Note 5) Transportation cost is USD 28/t for the first to fourth delivery (Y2018). Thereafter, it is amended to USD 25/t.
(Note 6) Transportation cost includes a hundling charge( 5% ) for payment to truck company.

(Note 7) As for rolls delivered to UBB described below, these are not included in the table:

delivery to UBB Date of Delivery Number of Rolls | Ave. weight (kg) |Total Weight (t)
No.1 Delivery 2018/10/17 29 258 7.482
No.2 Delivery 2018/12/6 15 260 39 (Source) ANP
Total 44 11.382
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(Source) ANP

B. OPERATIONAL PLAN OF SECOND YEAR'S ACTIVITY

B-1  Overview of operational plan

It should be appropriate for JICA project to have the following two attempts relating to
business and technical aspects for the improvement of performance of the second year of

the project.
A)  Business Aspects

v In addition to sorghum cultivation, JICA project is going to procure corn from local
farms, the amount of which is, say, produced from 5 ha. Corn is harvested by
harvester and transported to the warehouse of JICA project for silage production.
This type of silage is called to as “whole crop (corn) silage”, which is composed from
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all parts of plant (fresh corn, stem and leaves).

v" According to our investigation, fresh corn is usually transacted at the level of USD
160/t (USD 0.16/kg).

v" Yield of fresh corn is said to be about 6t-7t/ha in Battambang. It is normal for a local
farmer to have twice harvest in a year. Thus, annual yield of fresh corn will be 12t-
14/ha. Furthermore, since this is a yield of only “fresh corn”, total weight which
includes fresh corn, stems and leaves can be assumed to be 2.5-3 times larger than
fresh corn. Therefore, total yield of corn (fresh corn, stems and leaves) can be
assumed to be 36t/ha (36t=12x3times).

v Purchase cost of corn (whole crop) can be assumed based on the above formula:
USD 1,920/ha=12t/haxUSD 160/t. This purchase cost (USD 1,920/ha) will be much
lower than cultivation cost of sorghum, because current sorghum yield is low
(15t/ha)

v For the above consideration, it is possible to say that purchase of corn from local
farms can be deemed to be not only profitable to JICA project but also beneficial to
local farmers as well, where purchase price is fair and reasonable.

B)  Technical Aspects

v Land preparation (leveling)

More attention needs be given to the issue of leveling of cultivation land when preparatory
works are made prior to sowing, for the purpose of the proper use of sowing machine. In
this connection, it should be pointed out that sowing machine did not work well in 2018
because the existence of bumpy parts in the field might have affected negatively.

v Soil Improvement (plowing and compost application)

As for plowing of cultivation fields, it is required for us to secure a soft layer which is 25cm
in depth from the surface of land in order to enable sorghum to grow up. The clod of soil
is desirable to be within 2 cm. Furthermore, composts need be applied to each plots of
cultivation field from the viewpoint of water retention, drainage and keeping of nutrients.

v Land roller (Quelling roller)

If locally available, it is proposed to use “land roller” (quelling roller) to make it easy for
sorghum seeds to germinate in the field, absorbing more moisture from underground.
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Photo 1: one type of land roller in Japan

Photo 2: hand-made land roller in Japan

v lrrigation (Watering)

Timely irrigation is required to make. It was pointed out that right after sowing operation
in June 2018, there was almost no rainfall. Though watering was made when no rainfall
was observed, it seems to be rather late or not enough for certain parts of cultivation field.

For the 2019 operation, “Rain Gun” (see a photo described below) is currently under
consideration so as to enable watering operation to be flexible and maneuverable. In
relation to how to use it, see “Diagram 7: Irrigation using Rain Gun”, P. 23. Each dotted
circle, described in the drawing, shows a possible area about which water gun can splash
water after it is fixed.
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Photo: one type of “Rain Gun” used in Japan

v" Soil Analysis

It was observed in 2018 performance that although yield of first year operation was 14t/ha,
which was much lower than our expectation due to that fact that most of fields are waste
and unused land for many years. Among 5 Plots, performance of Plot-C and Plot-Y were
found to be extremely poor. Soil analysis (chemical analysis) is under consideration for
2019 cultivation to confirm actual soil condition of each plots.

v Herbicides

The growing period of 2™ generation of sorghum is considered to be within the rainy
season and thus, fields can be easily overgrown with weeds. Herbicides are required to be
used for 2019 operation. “Basagran” (name of product) was decided to spray onto fields,
right after the germination of sorghum is observed.
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Diagram 7: Irrigation using Rain Gun

218

100

==
2

198

100

8 90 90 gl f 90 90 8
1 T 7
) Rain Gun
T 0,
I\ Rain Gun
A < P Vidhs = <. G —
°
8
Rain Gun
3 La—
2| =
°
8
y
@

CMAC Road No.30

Canal z

note

Watering Plan

C,D and Y Site Detail

(1:2,500)

Once every 5 days, 10 mm

Watering method

Portable type Rain gun

Amount of water spray :

400L/minx0.2MPa

Watering radius (R)

28m

Watering area

2,400m?/One place

Watering time

60min/One place

(Source) YANMAR
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B-2  Business Targets

Firstly, JICA project aims at 30t/ha as sorghum yield target for the second year” and
40t/ha for the first year of commercial activity, with the understanding that it takes about
at least 3 years to clear unused lands.

Secondly, as mentioned earlier, whole crop (corn) silage is to be produced for the second
year of the project, as far as corn is obtainable near to or within CMAC CDC. It seems no
doubt that the production of whole crop (corn) silage will be profitable to both JICA
project and local farmers.

C. FUTURE’'S COMMERICIAL ACTIVITY

C-1  Establishment of commercial entity and its value-chain

> Economic entity: agricultural cooperative to be established in Battambang;

> Business of agricultural cooperative: silage production and its sale;

> Members of agricultural cooperative: at least 15 local farmers;

> Main cultivation lands: located in CMAC CDC;

> Materials of silage: (1) sweet sorghum and (2) corn;

> Sweet sorghum: cultivated in CMAC CDC;

>  Corn: purchased from a number of local farms;

> Corn harvest: made by machines;

> Meaning of corn procurement from local farms: contribution to the profit of farmers

as well as local economy in addition to the profit of agricultural cooperative;

> Silage sale (Principle 1): silage sales should be made on a written contractual basis.
Silage sales should not be made as a spot transaction based on an oral agreement; and
Sorghum silage sale (Principle 2): local purchasers should be found and retained for the
long run, in addition to a dairy farm in Phnom Penh;
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Diagram 8: Value-chain of silage production and its sale
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' I
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% Silage Market S

(Source) ANP

C-2  Financial Simulation (spreadsheet)

Assuming that a commercial entity (agricultural cooperative) is set up after JICA project
ends, the following spreadsheet (See: next page) has been prepared for discussion among
the parties concerned, which covers the 2™ year of JICA project and then 10 years
commercial activity of agricultural cooperative.
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General Assumptions

Diagram 9: financial simulation/spreadsheet

Economy of future JICA project (as of 2019/01/28)

A) Assumptions (operation) B) Assumptions (other)
1. Sorghum Annual Yield Yield=40t/ha(20 & 21), 50t/ha (22 & 23),70t/ha(from 24) 1. Fixed Asset Invetment to make in 2022, 2024, 2026, 2028
2. Amount of Silage Production Amount of silage production is same to sorghum yield. 2. EBITDA Amortization has not yet been culculated.
3. Retail Price of Silage UsD 80/t 3. Number of buyers South and North: 50% : 50%
4. Sorghum Seeds 15kg/ha; Price=USD 4.0/kg(local seeds are used). 4. business entity Assumed to be a/c.
5. Fertilizer UsD100/ha 5. Relationip with ANP Under consideration
6. Transportation Cost USD 25/t (Phnom Penh)and USD 15 (Battambang) 6. Exchange Rate USD 1=JPN 113
7. Fuel uUsD276/ha
8. Corporate Tax 20%
9. Amount of Silage/head/year 3.65t=10kg x365days+1000kg
10. Dividend no dividend for 3 years. From 4th, 40% of PAT is distributed.
11. Rent for office 50m?xmonthly ren t(USD 5)x12 months
12. Land leasing contract 5 years (USD 180/ha/pa)
13. Fresh corn purchase price USD 160/t
(Unit : USD)
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
YO (JICA2) Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
1. Total revenue 69,600 107,200 139,200 246,400 286,400 465,600 521,600 620,800 676,800 776,000 832,000 100%
1.1 Revenue (sorghum silage) 48,000 64,000 96,000 160,000 200,000 336,000 392,000 448,000 504,000 560,000 616,000 74%
Net cultivation land (ha) 20 20 30 40 50 60 70 80 920 100 110
Land growth rate na na 50% 33% 25% 20% 17% 14% 13% 1% 10%
Sorghum yield (t) 600 800 1,200 2,000 2,500 4,200 4,900 5,600 6,300 7,000 7,700
Amount of silage production (t) 600 800 1,200 2,000 2,500 4,200 4,900 5,600 6,300 7,000 7,700
Number of silage rolls 2,308 3,077 4,615 7,692 9,615 16,154 18,846 21,538 24,231 26,923 29,615
1.2 Revenue (whole crop silage) 21,600 43,200 43,200 86,400 86,400 129,600 129,600 172,800 172,800 216,000 216,000  26%
Net farmer's land (ha) 5 10 10 20 20 30 30 40 40 50 50
Land growth rate na 50% 0% 50% 0% 33% 0% 25% 0% 20% 0%
Corn yield () ; 6tx2x3=36/ha/pa 180 360 360 720 720 1,080 1,080 1,440 1,440 1,800 1,800
Amount of silage production (t) 180 360 360 720 720 1,080 1,080 1,440 1,440 1,800 1,800
Number of silage rolls 692 1,385 1,385 2,769 2,769 4,154 4,154 5,538 5,538 6,923 6,923
1.3 Total number of rolls (1.1+1.2) 3,000 4,462 6,000 10,462 12,385 20,308 23,000 27,077 29,769 33,846 36,538
2. Costs 56,565 106,419 126,410 197,869 221,318 323,896 354,260 422,262 452,625 520,627 517,491  62%
21 | ) 8,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 2%
2.2 Personnel expenses(operator) 8,000 8,000 8,000 10,000 10,000 12,000 12,000 14,000 14,000 16,000 16,000 2%
2.3 Wages for field workers 2,400 2,400 2,400 3,000 3,000 3,600 3,600 4,200 4,200 4,800 4,800 1%
2.4 Sorghum seeds 1,200 1,200 1,800 2,400 3,000 3,600 4,200 4,800 5,400 6,000 6,600 1%
2.5 Nets/Films o 19,809 26,640 46,449 54,988 90,166 102,120 120,222 132,175 150,277 162,231 19%
2.6 Fertiliser 2,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 1%
2.7 Transportation cost 19,500 23,000 30,000 53,000 61,750 100,500 112,750 134,000 146,250 167,500 146,250  18%
2.8 Fuel 5,865 6,210 8,970 12,420 15,180 18,630 21,390 24,840 27,600 31,050 33,810 4%
2.9 Insurance o [ [ o [ [ o o [ o o 0%
2.10 Rent for office [ 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 0%
211 _Car renral (for office use) [ [ [ [ [ 0 [ [ [ [ [ 0%
2.12 Lent for land [ 3,600 5,400 7,200 9,000 10,800 12,600 14,400 16,200 18,000 19,800 2%
2.13 Fresh corn purchase price 9,600 19,200 19,200 38,400 38,400 57,600 57,600 76,800 76,800 96,000 96,000 12%
3. Operating profit 13,035 781 12,790 48,531 65,082 141,704 167,340 198,538 224175 255,373 314,509 38%
4. EBITDA not yet culculated
5. Corporate Tax (20%) [ 156 2,558 9,706 13,016 28,341 33,468 39,708 44,835 51,075 62,902 8%
6. Profit after-Tax 5,880 625 10,232 38,825 52,066 113,363 133,872 158,831 179,340 204,298 251,607  30%
(conversion to JPN) 664,440 70,582 1,156,216 4,387,182 5,883,441 12,810,028 15,127,536 17,947,877 20,265,385 23,085,726 28,431,634
7. Dividend 0o [ o o 20,826 45,345 53,549 63,532 71,736 81,719 100,643
8. Retained earnings 5,880 625 10,232 38,825 31,240 68,018 80,323 95,298 107,604 122,579 150,964
9. Cumulative retained earnings na 625 10,857 49,681 80,921 148,939 229,262 324,560 432,164 554,743 705,708
£10. Dividnd/ha na 0 0 0 a7 756 765 794 797 817 915 :
#11. Amended Dividend/ ha na 0 0 [ 597 936 945, 974 977, 997, 1,095
Detailed Assumptions (Unit : USD)
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Y0 (JICA2) Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
2.1 Personnel Expenses 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000 18,000
(A) Executive manager 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000
Renumeration (1 perosn) 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000 8,000
(B) Field manager 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
Renumeration (1 perosn) 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
(C) Manager of Administration 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
Renumeration (1 perosn) 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
2.2 Personnel expenses (operators) 8,000 8,000 8,000 10,000 10,000 12,000 12,000 14,000 14,000 16,000 16,000
Number of operator 4 4 4 5 5 6 6 7 7 8 8
Renumeration (1 perosn) 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
2.3 Wages for field workers 2,400 2,400 2,400 3,000 3,000 3,600 3,600 4,200 4,200 4,800 4,800
Number of workers 4 4 4 5 5 6 6 7 7 8 8
Wage for 1 perosn 600 600 600 600 600 600 600 600 600 600 600
2.4 Sorghum seeds 1,200 1,200 1,800 2,400 3,000 3,600 4,200 4,800 5,400 6,000 6,600
Amount of seeds required (kg) 300 300 450 600 750 900 1,050 1,200 1,350 1,500 1,650
2.5 Nets/Films 0 19,809 26,640 46,449 54,988 90,166 102,120 120,222 132,175 150,277 162,231
2.5.1 Nets/Films (sorghum) (] 13,662 20,492 34,154 42,692 71,723 83,677 95,631 107,585 119,538 131,492
2.5.2 Nets/Films (corn) (] 6,148 6,148 12,295 12,295 18,443 18,443 24,591 24,591 30,738 30,738
Assumed cost per roll (USD) na 4.44
2.6 Fertilizer 2,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000
USD100/ha
2.7 Transportation costs 19,500 23,000 30,000 53,000 61,750 100,500 112,750 134,000 146,250 167,500 146,250
2.7.1 Transportation costs (sorghum) 15,000 14,000 21,000 35,000 43,750 73,500 85,750 98,000 110,250 122,500 134,750
50%/USD 25/t (Phnom Penh) na 10,000 15,000 25,000 31,250 52,500 61,250 70,000 78,750 87,500 96,250
50%/USD 10/t (B na 4,000 6,000 10,000 12,500 21,000 24,500 28,000 31,500 35,000 38,500
2.7.2 Transportation costs (corn) 4,500 9,000 9,000 18,000 18,000 27,000 27,000 36,000 36,000 45,000 45,000
100%/USD 25/t (Phnom Penh) na 9,000 9,000 18,000 18,000 27,000 27,000 36,000 36,000 45,000 45,000
2.8 Fuel 5,865 6,210 8,970 12,420 15,180 18,630 21,390 24,840 27,600 31,050 33,810
2.8.1 Fuel (sorghum) 5,520 5,520 8,280 11,040 13,800 16,560 19,320 22,080 24,840 27,600 30,360
litter/ha na 345
USD /ha na 276
2.8.2 Fuel (corn) 345 690 690 1,380 1,380 2,070 2,070 2,760 2,760 3,450 3,450
1/4 of sorghum fuel (USD /ha) 345 690 690 1380 1,380 2,070 2,070 2,760 2,760 3,450 3,450
29 0 0 0 0 0 0 0 0 0 0 0
2.10 Rent for office [ 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3000 3000
2.11 Car rental 0 na na na na na na na na na na
2.12 Lent for land (USD180/ha/pa) 0 3,600 5,400 7,200 9,000 10,800 12,600 14,400 16,200 18,000 19,800
2.13 fresh corn purchase price (USD 160/t) 9,600 19,200 19,200 38,400 38,400 57,600 57,600 76,800 76,800 96,000 96,000
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C-3  Comparison of profitability (profit rate) of sorghum silage and corn silage

The following diagram shows comparison of changes in a profit rate of “sorghum silage”
and “whole crop corn silage”. As you can see, profit rate of sorghum silage is very low at
the beginning stage because: Firstly, yield of cultivation lands are assumed to be still low
due to the fact that soil improvement efforts are under way. Secondly, low profitability is
based on high cost of organizational establishment including “personnel expenses” for a
number of senior managers’ renumeration.

It is to be noted that in 4™ year (3 year of commercial operation) in the diagram,
profitability of sorghum silage becomes higher than one of corn silage. This contribution
is derived from improved yield of sorghum cultivation. Sorghum yield is assumed to be
improved as follows: 30t (2019), 40t (2020), 50t (2022), 70t (2024). As a side note, it can be
said that sorghum yield in Japan is about 100 t/ha. Therefore, it should not be unrealistic
to say that JICA project aims at sorghum cultivation yield of 70t/ha.

For the above reason, it will be important for JICA project to project a corn silage
production at least by Y6. Subsequently, the importance of corn silage production for a
business entity (agricultural cooperative) remains unchanged in the spreadsheet. It should
be taken into account by the management of agricultural cooperative that because of high
price (assumed as USD 120/t) of corn silage compared with sorghum silage (assumed as
USD 80/t), “purchaser” farms seem to be restricted in terms of financial power and it seems
rather hard to find out such a purchaser in Battambang Province. Therefore, a purchaser
farm is assumed, in the spreadsheet, to be the same farm located in Phnom Penh and its
product of this farm must be value-added.

Diagram 10: Comparison of profitability of sorghum silage and corn silage

Comparison of Gross Profit Rate

Profit Rate

(sorghum silage and corn silage)
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° 7

e
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1 1 Business Year
-10%

M Gross profit rate (sorghum silage) Gross profit rate (whole crop corn silage)

(Note 1) Gross profit rate is calculated with gross profit/revenuex100.
(Note 2) 1%t year in the diagram means 2019 (2" year of JICA project).
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Diagram 11: Comparison of Revenue (sorghum

Comparison of revenue (USD)

(sorghum silage and corn silage)
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Diagram 12: Comparison of Size of Cultivation Land (sorghum

Comparison of size of cultivation land (ha)

(sorghum and corn)
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Diagram 13: Comparison of Production Amount (sorghum

Comparison of production amount (t)

(sorghum silage and corn silage)
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(Source) ANP
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C-4 Timeline (draft) on setting-up of agricultural cooperative

YV VY VY VYVYYVYYVY

March-May 2019: Preparation of business plan

June 2019: Meeting on AC establishment

June-August 2019: AC membership is discussed

September 2019: Founding Committee is held

September-November 2019: Necessary documents are prepared for AC registration
November 2019: Founding members of AC are determined

January 2020: Founding General Meeting is held

February 2020: Application of registration is made

March 2020: registration certificate is issued and operational preparation is made
April 2020: Shares are purchased by the members of AC and commencement of
operation

Diagram 14: Tentative Timeline on setting-up of agricultural cooperative

(Source) ANP

Founding General Meeting Shares are purchased by
is held In end of January members and commencement
Information meeting of Founding C ing of operation in April
parties concerned on project is formed ; /
and AC establishment are determined Application of  Registration
Registration Certificate
/
j ®
March April May June . July August September October November December January February March April
i 2019 2020
B Timeline on Establishment < >
of Agricultural Cooperative Operatiorial preparation
< >
<& > 20 days
< >
< P General Mepting
P _ Preparation of necessary documents -
< > for i ion and contract making Certificate of registration
ith CMAC and MAFF relating t i i i i
> CO"Si,deratiO" Of. member of ‘t’vale of mach?rr:eries andr;::eni?o&e. 7Dlssnlun°" of founding committee
Preparation of Business plan with AC with the parties concerned.
ANP based upon the result of JICA
project
Life of JICA project >
M Timeline on Silage
Production and Sales _
< >
_ Second harvest & silage
e G ELLLCT EECTRTTLLIES 2 preparation for 204 yeor
First harvest & silage
D S el preparation for 2 year
< > zﬁ,‘"":g'f” (Note) As for the events described in the timeline, these must be discussed with and
v confirmed by MAFF(PDA) in view of the national legislation and the prevailing rules
and regulations..
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