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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of
this report are based on the information at the time of preparing the report which may differ
from current information due to the changes in the situation, changes in laws, etc. In addition,
the information and comments posted include subjective judgment of the trust corporation.
Please be noted that any actions taken by the users based on the contents of this report shall
be done at user’s own risk.

- Neither JICA nor the proposed corporation shall be responsible for any loss or damages
incurred by use of such information provided in this report.
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AT« BN &2 R & BeD G

A% 2B LT, BABECTHERIC S X2 b DD, ¥ o~ — B 2$6,500 TOHRIEZEE L
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filitk Z LLiE 25 LB L2 2 ERREDOMKAETH D . RIS RS LIS O BEFRIZ & - THER
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ENHRETH D LB R D,
Tt Bih & O LB D 2047

AN RSN 2 g A D BRI B A N BT 2 BRI 25 0 TSR T B DI K- THEK
Shd, flksICBE L Tidmigsia il (TER - > FR) DEAEEZEL TS Z L, T
v~ — RN RSEIR O T LIS D EFRIZ B T HBEAMEDOBEE AT 2 > T2,

/ 5 2 {fi & \
T TI3—H—EX
/— - N Was6EAR. G
hES  $3,000* PRELH B
T
£UR% $3,900 .
RRT 18—
— (it . A ARB5S)
> 7—8l $6,500* ‘
\\ ZX TR 265000 1) m Y
* Atk +O—8)—Ofits | , * .
DLt R L DR S EEERERD
‘, BItEERK

NI R EEICKAaRMM Y

X% 10 :
A

/NEURZERERR D B M ERE PR E R
AR AV ERR

7N > REREH DXL O PEREAR VR R D JR AT D B S iR FRAIC X 5 & T ESREHREI T AR
SRR & el d 2 EARMREEN RV D, KEIIKEZ RS T2REETRIRS EEZAT O E AR,
KENZIEAA AT LRV, D TEEDENENE OB RN ZER T o, TRO@BY, T—
T CHtE LT D e OBk 2 i 4% & | AR E RIS PER 360kg, > N 405kg, V=
—Hd 332kg TH D | HEANPER THI 30kg LA E, A & FRIT 70kg L & RERENRAOND,
£l REBESEERICESE T o0 Tz T ERE Yo~ —RTHKRT 5 L (TESR) . HigiE
DL HR BRI RN OVRDS R BT D T E R KAEDEHIIZ Lo TKHAIZIEATL
F 9, ZODBMTIIRE A L7-IFMED S Ty (FEZK) NG Ty, fEl
B OBE CTRKHORBEE 2172 2 B83NR I o) T8l Z2lEA L THHT 258055,

X% 11 : Ko FEERK LB
Yoe— SHIFENG VST SHAKT

RELE AMSG #t RST £t A&G t1

T % YzC DF151L 130Dl
577 11 5577 15 577 13 577
PSS A KRRV T =] N
AR HEE 332kg 360 kg 405 kg
AT - AR
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B i — Y —0 b O X Y Fid
W= T A RO EMI I AN AT I 1T D EE - Rl — B A~ =— X4
& D 7= 60 DR & B Y Fi A [ #l XRR VREIE R R A 2ok L C 38 L 72,

<NR—2AF A VED T O U A x5 >
M (B RERE . 3 (O b 1HIR LA O OEMRERES)
LM (BHo) FERERSE . 31

<HEAK - el = — XA R >
EFEERRA RE (—T—) ¢ 5fF

AP ZITA L WA A —F—BFIC L TERE L-BE R FAETIE. WTFhoBEERL
FHUIEAT 2EREA L T D Z DR ENT, TOMEIEE L TL, 5% I BIZEIH
B TR — E AREBEINT 5720 & ORENR RS E N oTo, RUFEEHIX TiX, 2KR IZ X
ST Y r~—0 RZ E Vo ARBOBHEN S K LTRY, v o~—8UTHER & g
U Tt ANE EVEEMIC R E B MEZ B L TS EWTHOEZELEH L7Z, AL, 2KR (AR
® ODAIZ LD EWBERIHE) V0 LT ~—as A A LI 4 BFIC LD & AT
N—=YDAFRHNETHY, 7~v7 7 FZICTIEMIESLD AT N—Y 2 AL, (AL TWD
ZERHOMNI 0T, F, T 7A=Y —ERITOWT HHEREORGR EIIAR o TH D L
DREN RSN, 774 ——ERCET 2 AT, REJEICED7 77— —EZANRERRIC
FThRWGE L A RGEFCRBLE ~ O 70 £ & 43 ICBIE L TV 7R & S Tl
FOLGEMWEZBNDHN, GBI EITR DG EITART =YD ANFESEOSE, 7
T X == ZADFFE L WAL ~OH— R« FIEORMBLETH D,

W — T HEERRERR D 72 8 D R 5 35 A% OO e ] FEREFR AT

H—FENTOY o~ —RBHEAREOIREFEIL, =2~ — 2 ¥/ _"X— AT 2012 /£ 8 &, 2KR T
X TOXFE 12 O TH D, AREDORGHIE T 5 R FEHX OFBIERZ O 2KR 12
Lo THEEBKI — AR I Yo ~—Sr RO EZBA LIZBEERBY, T b0
RFITH L CHE I IC L 25t 2 0 Lz, MRFOREAE X5 MkE O 4EFRE CHREMA L
TEY, FREOSHE THITE L VWR AR TH LN, LU LoSFEIZI O W TTr—r»
TONERD DRFENL L A bILTz,

K& 12: H—F~DOXEHEH OMAER (2KR)
2008 2010 2013 2014 2
R 41 49 90
K| A 35 20 11 66
i 2T 35 35 20 90
TP 20 10 5 6 41
TN 2 2

AT - fRFRAE

7y
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X GHIERIC 35 1) D PRI BT DI A

Yoo~ — B OBAET G T AT 74— — 20 —B L LT, IR U 7T ok
EBRER LfRE L, m— D x>y U —27 2RI L CRUE BB — v 2 O 4E23 Tl AT RED>,
N U REEH XA OB BRER O & S L7, AN U REREHIX A (Akuse, Asutuare =V 77) |Z
X 4 NOBHEE B OBHEEZITI A=y 7 A) PFEEL, FAO FT7 72—z
OB Z1T/R> T D, BT 2KR 218 U TR EIC Y ~—0 7 R 7 &0 B AR
ZHEASNTEY, ZNHDOEHRELEL Y ~— WO OEFER I FoICE LTV 5,
AL, MEMSOFERILNZ 0 d, Mt ZFHE L THWD, A2 T v THM bl
AT 5, BN T T 5728 L TEHEZIT/R>TW5, BHoiO A4 — T — 3B ks L
TR, AEPER 2RO, A A — T — B O 0RE L TRt o0y, BEEE NI ME T 7 7%
DOFTHICTHREL D 2T, BEEITI,

BERE T~ T ) v

BRI AT O RERMY — E X RICH L CTHEIRY 217 o72 & 2A, H—TEHENFITRE
SRR 2 ARHET B 7D, 7T OB (50 [EMEM) BLUS v FEOF (150 /5 USSHAS) X
D AEERIC K D RFEBM OB T 2/l 21T 2> TR0, 58T T VVREB IO & FROZ
YRR T — T IS EIA S, Al O LR TEFICRE SN D RIAR TH D, HEESND
7T UM LM o RO BRI ) N T 2 2 — NI B & TR ST AN, 2017
1 A OBHEAZRIZ R Y . BREEKRE O $C/MURERZ AT OBl a hOIcRES D 2 &
Epolz, BUHHRHKITA A X RE, BREEEOMECHNL ZL2BELZLDOTHY |
FRAERES W 5310 0 OVEERIITE 2T DRV RIAR TH 575, B TO/EEMOFEIZ L v ik
HIEHIE TOHERARELE 2D ZENEALND, 207 7 VNEE LU RO O FEAL
LWL . Yo~ —BIEHERE L OISR OEANEESNA Z LD, A% bLE| X
ot S TEHIMNEE 21TV RIS ZATR O BERH D,

5) mY-EX

ERRFRIC L DWEE N 2R T 27200, SRR K 5 RFEEBIEA O 720 Ot —
BT DA EIT o 7o, XI5 & 72 %5 ADB (Agricultural Development Bank, f22EBRFEER1T) |
~A 7Ty AT AR, m— 2N BHEIY 21T o2, M & L TIRERI O/ NEB R
RITKT 5 REEMIEA DO IO OEFY — EXFFATE RN L3007, Bl & LT,
A& 21T o7 L LTHIEFICEMMAmNT & RFHIMINENZ & TR S OHRREE N
<, MEOEITZOLONREETH D WRMENREWZ LBRRT OIS, v—ra2ttohT1 4
PIEEOHL2MAELH TN, £ UIHFFICESN TH o7, —FH T, A—=FI—HFH LI
IRFEIE I K D ERRAGE B L <13 ) — A RFBICHOVT S 21T > 7228, SMEEAC L D& ICHt
THN=FARETHEWI & PRI TR G 238 S 3, B 2 1R 5 F B
ZLNWZ ERENE, ITH B BRI ATREMEIME,

LLEOBRN G, Bt — 2 216 M LI BRSSO/ NI O IGE IE, BLRF TR
Tho L5, GHORE®RY, HEORITEHRIT MOP EEeD, B —EX0% ke
K0 72235, REMFERROFTERN B2 HIF L, R4 IZBOPEIZ IR L TN 2 & &%,
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&I REICL D &, N EM K ORIERZ O RERAM (B B, Y — e 25)
BT 2 E@REAFIEIIEICLLTO 3@ Th b,

BN BRI TSR, AR - Bl

B AT O - B (BAM) KH - B (b7 EIE (BLANEH b TR
SEWH (£ OBAED A DFBVRKE LER L T5%) : BeXH - B0 (b7 Wi
(BAEH b 7T

INOOEEFEFED OB, RERMBESFEIEREOFILE OFIFHROE I 7 H2KD 10%1
FEICRE DN, D5 bR X O B FE M i b R4 5 4R X DANGME Rural Bank &
Agricultural Development Bank T %, KIS 71 =27 FOWHEET, K4emkEE X v X B
21T o7,

< DANGME Rural Bank >

AR OFAERIG & 7o TN D R o FEMEH X % 5 3 sk & 3% Rural Bank'*Tdh %, A5 1E7 <
ZBD Prampram (Z &> 5 A3, 7RV X M OFEREHIIRIZ 2 < DO E ZFF>, [FITH T8> TV DHElE F3
DOERRGIT, BIE, F, BHEESCIERFOX ) B0 (EEICE e NMEE 72 EORAMTH
%o EOTHEEHMITE S . BEIIERED O L TOREER, BE<TH 1FEMTHD, @l
&1 2 S MK (Agriculture Cooperative) 7 & & HHE L CiT72 > TR Y . MEHLEE ORI, HFhL L
ZARIT L IR AR TIT 5,

HTOMEITMEORITHERETH D, IRFEPMDH ERBEHITINERETH Y, FERAITIKE
HICHRTDHETOREIGFLNT, RETELBENHELNRNWI ENH D, RITINER 71T
Hotz & LTHEPERICHT HHHOFTMAMEN DI, 2 ABEFOWNANEN LN & B
WThHd, —FH, BRUICKEFEZELETWAHAFELNDL LI THD, ZOLHREEAND,
BURE R CITBR R 2 RIAE 2 MGt 2 Z &3 L vy,

{B. L. Rural Bank OFREIIFATO H EMIES N TR Y, 1T TITEEEM I T g 1T
DIVTWDATEEMEDN B 5,

< Manya-Krobo Rural Bank>

ZH 5o Rural Bank & BURF AT REEERIR AT ORE 21772 > T RWZ LR CTH DL,
ITOLAEZTOEBIXTESRNETHY . T—FIZBT 284T8F O S BEEE L /o> T, BERL
EHL L TWAYP—ERZRMIETE TV ARNLEDZ L Thotz, FUTOFEICOWTIE, WEILIKE
DOFE TR A MR T 5,

< Agricultural Development Bank (ADB) Juapong Branch >

B S CRATM T2 > T DAL, Rural Bank R4S, AZPERFICf i 5 & AR L T
Thbd, LIER>THEDOTH A 7V ERCLIICERTHY ., &L D2, Bileflt BOG
(Bank of Ghana) D AESFNZHEL THEY, mefThs, ZHbbH THRKZEDOMBEITFHEAL TV
Do MBRFNTHHEELENG L. BYORFZR L TWDLR, 43 LHMERD L2 > TIW
AR

10 Rural Bank &3, BARICEITDEMASED X S R, T—F2tichy, SHBICEE L&)y —v 2%
FEHEL TV B, ZOH YA TH 5 Impex Bank 1%, £ #ilfk > Rural Bank % 422 %k Cldd 2 53, FEEEOEE |
pEinBRSS - R AHIBALITEE N TE Y | Impex Bank 132 DEEEZ1T5 DA TH 5,
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ADB |3 — T2 HICSUEMZ £ > TV D08, AT — S B ETH — e 2 224t L T
WD, BB SE T TR S D B C A bR - R BIREE L T D, ADB IEANIRERS
ThHoHIENL BERZDBEDOR/NIED 6 BERRFITV—E A2 BT 55 TH D,

BRI ORNE T, SUE LUV TSRS LTV RN OO, ADB A E L Cidshind 5 Al
REMESLH Y . SBOMAEIZINTT 7 Z12H 2 AE O Agricultural Finance Department & #higd %
ZLEEREEIN, THLICOWTIREILBEOMAE THMT 22 L L35,

~A a7 7 AT AR
< Ross Capital Microfinance £ >

Rt R e LTV AFRIAFEITRBEITEE THY . WARLZE LRWVEZE~OMEITEHE L
HEL TR, 7272, H—F T ELZITON TN Y — A HROEEICITER AR L TEY
VELIZS U CHEIC i 2179 2 & & 2,

< Opportunity International Saving and Loans Limited >

2017 4 9 ACHENE L72_—A T A » PRI T, N BEMHIX O RFE B EICHA L2 &
D> B BRI TH 5 Z L 3o 7 CHEFOMEAKHIT GHS 5,000, 4FF 15%), L»L. &R
D OFER, BIRES CIIERR T OE&RMY — 2T TR-o TR LT, 4% b7 TEITRVWEDZ
EThol,

SRR DEF T 7 7 A L ZADBLK

BT (ADB) 72 ENEZFEMITICAE Z LTV D 00, FEHIMRE L2 30%0 0%
M2AEN (=X IHER) 720, BkE LTHED L OEZFEITFIH L TRV, TN
E LT 0% < 1B Y 7 Z —DSMCBLEFETERY . ARliRa & Bz 1 Bk
THET77 AT VAR —LEEDLZ LT LW RTINS,

WEE S U <UFFERRE S B — e R 2Rt 5 55

EROE Y | BEfFOAFEA SR 2 ERIEZ SR U CREMBZ AT 5 2 IR CTH D
ZERYIoT, BT, BAENEMICT, b LIS DN EBRIE T 2 G A I E R LM A
ERT D72, MANEEERE 21T O BROR OB & 70 5 T —FHE ettt % — (GIPC) & —
F i RgRIT (BOG) (& LY 217- 7=,

FPFAEN - RERHT —F THEELITOTOIC, BRERT LEMEZRT D720 OF AT,
M#E7, 8 T/RLIZEY ThDH, ZNDHAEMIETIRD X, #lZINE 100%DIENTH-TH, B
MR OB TE, BIRRIGE, B EA1T O DI EROFRTIILER Y, L L, FifAkEL
IRFEIE N FFD 2 L 2725 U —AWGEIC DWW TIE, B T —FICB W CEEET DIEEN 20,
BOG @ RARIZ LAUX, SO, FRANMNEIZRD O L B b, WM 5% e
T D Z LIFHkRD 5T,

LrL, WTFNOEAIZBNTH, SMEAN - RENEGOHTEELBIHITIT S 7200, &8
IeN— RADRIEFICENT & ELAERFR & LT /NSRRI T H R R EE 23 0 2
EDPDHRREN RN &R EERBRT D & REREDEENICERY — AR L2 5|
ERFEZAT 5 2 EIXHFEN T2,
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2-2 MW&EES BOP BOWKREMREREICETIAE

1) ¥R&H3 BOP BOKR

AR TILFE M OREMRREHIX 3 T2 B RIRGE I & L CRE L TV D28, T H RT3
BEZED SR IR N F B ekt Sk & U CHEE SRS, T O, FREREHXIZ T
LR DKERREERATIR > TN D 94 BRFEEKIGITAN— R T A iE % T LT

JEFOEF I LR 13 17T 0 | B RA RZ DS DA A L TORWEFE LD HF
PIRRBE AN SV MEMNC S D, 10 XX OB ER X E A 1 2524720 Tha THDHZ b,
AR EF I AEA I L > TV ZLL O EBHET DX v XU T o 03H Y. HEOEMIC
MZ THDEEPRAT D A S THHEZ T/ > T D, B ERA LARWEZRITLY A
7 23 2 Z &b AKBERBEICINZ T, MHIZ TH v v 3372 80 B ZIHE HIED 2 2
LT EN—RNTH D,

K% 13 : R—R T A UHNBREFO LR EE

PR A PR FEREMARAT R FE
JE5E— N T2 0 O3 3.88ha 2.34ha
JEFE— N7 OFE SRR (M) 0.40ha 1.34ha
BEFE— Ndi= v oYX FesmfE OkH) 3.72ha 2.26ha

HAET : N—=R T A AR RIS E D & RAMIER

X% 14 (TTHERTGEZ O, IR, I L W o 72 B SIS A O 2017 4£0 3 HA%ED
FH SN TN D, HWIRARE, FFEIREEE & ICRERAM D 5 BIEE e b FH O H
SRANKEL . BRA~OTHENR DR o TS, BIFHEOE VI L D X HAFHOE N
BREIND OO, BMERARBZITOTINORAMICEB W T O A R 72V R & TS
SENPKEL . FFICERCEIEICBEAL TUTE W ZBAL TS, KERIEOITRAMEIZIBNT
AR 2 EOBABEPINEIZKRE S HEEZ RITTZEN—RUTHY , BBREFREZOREAED
%2 INKFE 15 DIWEDFEVICKE N TWND Z ENRBRIND,

MK 14: N—RF7A VRBREOEELREBELAM O HEHE

(7 +1)

PP RS FEHEMARA SRS
- (R 2,227.88 1,248.77
e 3,891.68 1,396.23
Jeed 732.32 262.14

HAET © N—=R T A U PRERRICE D & A MIER
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X% 15: KEMEBRZONERVCBEMNEAEHZVINE 1> —XrHzY)

AR =5 FEMEMIR A R F
. } 8=y 18.85 887 L
AV =AY
HAIY 485~/ ha 3.92 b/ ha
} 8=y 14.05 v 6.78 v
~A T =R
BAUY 3.77 + > /ha 3.00 F> /ha

AT =2 T A A RIS D & A M ERL

BUFE 16 - 17 |[ZITH IR A R 2. FEHEIR A RZICB T D — 207 7 & 2 - FIHLRILA
REILTWVDD, NI IV TR, 2 < DREZEPHEIRIC L2 BGERIEXEZ1TR->TH
D, T7BATERVEFIIHEFICROND, HL, BHEHRAEICE D & IERMRIRA EE I
WY —ERAZEFLT D00, HET LRI — 2 22 b3, AT ORI
NHZZENRLIELIESD LD EThoTo, BHEEOFIIIIEFIZ— R TH L DD (IR
AEFIIHEBY — A TIE< B OB EFIAT %) . T OMoZEEMOFIRIZRENTH D,
AL, BURTIX 60%55 DIFFEBIR A IRFE D 2 2 A =X Z — D — B 2RI, 5%
NEE D 157 & UUHER] 0 5518 S et O IR EEVE 2> S Fh H — & 2 RBEI TIN5 RIAAICH D &
Hsns,

M& 16 : BB —EZA~DT 7 2RI

PR A K FERERR R A S
B — B A~DT 7 & AERK 100% 98.2%
TR A ~DT 7 & AR 94.7% 83.9%

HAT © N=2 T A RERIRICE S &AM ER
M 17 @ BBEERIY— v AR RN

PR ARA SRS IR A R
B 39.5% 94.6%
TN N RAL — 81.6% 58.2%
N k— 23.7% 0.0%
hL—F— 5.3% 9.1%
AR (RE3E - e 5.3% 9.1%
FE AR 2.6% 3.6%

HAET : N—=R T A PRERRICE D & RAEMIER

2) EEWRMMFICHITIMAREREDIKR

SHEHIROFERFITZ < OBFRBELZ 2 TWD A, FrICEESEC IV TIE, s
AT HEEL LARVWEFTRRIBEAA L TWAHYD, T O EOMRIIZIZR 257 S n
—TFNMEE 72D, YYEE TR, FrICE RERGEHIE O FCEifE 0O K & VAR 2 EREM XTI
FRVEBEZ OFIEHITKENME EEENBENEZEZ 5N TV, KIS 7ey=7 FOR—RF
A VIHERREESRD &R BRI D% < OFEMRRTERZ 3B CIXHIL 4t/ha DL & IHE L
TBo, AEMEIT—EKEL O VZhH D EE XD,
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FEfE R AR
o REMMOBENANRE L TR, BEMBBOA Y —E 2A~07 7 8 AR RWE, (7
IR AZDOHLORHEBTOT 7 & R)
R A P 3 5 R DR
o B DAZHE S Bl CTdo D, TR D70 < Fotll)m < £ TR 230 0 i I EEIC R %
X7, BAICL o TUIREIEDAIE LMD AFERTERLI D2 b b 5,
o P CIIBkEIRCr — % U — D EFORGICE bRVt 503, MIEICgRE ST
W2 W ORBBAIRIC A A=V B2 TLEI 2D 5,
o FEMDIEES - (EHEDOTHRWIZIEN TE LT, #EIETLE I,
o o3 IR BN A R o T2 R OB ER TG 03 EIZ 20,
o RO - BREEAGRBIC LV | B OMAFEH AR T B BEEES LD,
LR A B T 7V R R O
o REH] (RS U, BhE, INFE. WiEk) oS~ E
o Bl - MIEXEEOBEMIEENTEX RV LT, INHEENKLS 25,
o NHLY « BEIEENEND Z & T, IWHRBEANKEL 2D,
o RIBENFHTERNT LT, BPER 43 T FIYLHEEDMK,

S G ISR C & D R U REREH X E TR — 2 T A R G A I LS, FRIERE. Kk
FIXZTEOL I RMEAZIZ TWD Z RSN o7, KE 18 ITRTHEY , HHl K ofEE
Z R R A IS ERE LT 6 O — B A8 OAiAE A3 mv o & 9 SR A 251 2 IRE D3
BB TRY, i EERBIZE L TR — 2 ~07 7 8 A0 | RO
WABERANEFECTHL AR ENETONTND, S bITHE AT RTOBIGHERIESE ki) 132
IR A O TIT O 2 ERFEMIX TIZ— R TH D0, ZNLSOIH#E: & OV S
TVWRNHDHEL, TN, =R ZAZ —DE AN K > TR S D EEICANFER DD
STWHIZELFEE LTRLND, V—FIZBWTHHEH~DOANARHIC L D EEREANOD
BMEAITIBEE TH Y | A% L0 —BIFHER O NFAE & Z AU PE S I ] O & I =
ADEMR TS D,

ME 18 : BREISEHET HMECK T HHE

ARRETE B K %
(96 1)
KA 78 83.0%
TEEOIR AR, BERAMOIRER 724 H 61 64.9%
BB — 2B 51 54.3%
= A OSLFEIZEE S 5 Hak O e 43 45.7%
BEERANMOAF LY & 40 42.6%
a ABREHC BT 5 FBENE ANFERDH1D) 37 39.4%
s (B OEEE, JERREOES) 28 29.8%
R BRI DA I 23 24.5%
-l i F 22 23.4%
LR — B A~DT 7k A 11 11.7%
93 DR AE L kP IRIC B9 % Jnsik 10 10.6%
BV AR TE T R E Wy (R 9 9.6%
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BB —E X~DT 7 & 8 8.5%
AADT =Ty h~DT 7R 7 7.5%
BEEBRAMDOa X b 7 7.5%
BEBROBARH 4 4.3%

HFT : =2 T A AR RO A HIER

BIFR 19 ITIERN—RA T 4 VAL S & O | FEKREFEDER T HiREN L STV D23, FafE
FREFIC 3D JREZE L ol U R TR IR K DEEDN RIS 2 505 Z L h, HkICE
TOHRENL L FET BN TND, FEREE DT OO, Eiia 2 MIEKESRAD I R
b & U CHEBRIZRICEEL 5 2, AT O AN TESMEMEN G A XM R OS2 FHE K
HEBMTZEND, BREFIZE o THEBICET 28I CTEER LD L E 25, F-,
PR EBZDEEDERRAFROMENMEN EERBEE L THETFTNDLZ e, Zhbaik
BT DDA EBEPBREOL LT AANY a—F = —2O)I| ETH DL (FRIUHE)
FHETCHHOE R AZIATHZ EHEZI LD,

M 19 : FXEHEINE@T ORE

FREETE H PARUE" %
(11 f:H)
BRI AT =Y (AR ) 10 90.9%
B OE A 8 72.7%
ERERART 2N—Y (BRI 8 72.7%
RIET D | RRERBE XM 8 72.7%
BB (X AEED 7 63.6%
R o0& X b 6 54.6%
ART = (BEE) ~D7 78X (AFRSMH) 6 54.6%
RV =2 X DERGEATRS 6 54.6%
FRE 1 72 AR K 6 54.6%
KAEARNA 5 45.5%
L — B A ~DT T R 5 45.5%
B & Dk, fE 4 36.4%
FEPR DR A 4 36.4%
BRD AT 3 —< R XX VT 4 R 4 36.4%
BWGED oA Y —~DT 7 A 4 36.4%
TGS O ANZE S (s 22 E)) 4 36.4%
i 0% 3 27.3%
RE A OIRIE, DA e 2 18.2%
TR DR TROF ¥ 33T 4 R 2 18.2%

HAT : RX—=R2 T A AR SIS AR ER
2—-3. N)a—Fx—-RE
1) REICHRIAERER
O — VL OFZEICHOWTIE, TEVA L —3 3 UBIEOBERIENSET- AT o N—Y

DAFRITEHT DME®AZ b &2, A — T =230 2 AF L T Sz~ D 4 90 L .
D — 2 BHFIET 5 Z LICXk Y 2R My FAEREDMRES LT,
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N7 YT B Ty MEOPMED @B b & B T o~ — BB o0 E8
i—%ﬁﬁzﬁﬁbfm&m

iibez REMER S DML, R—AXT U 7 DIiEh, fifsdem (Rv b, Ty b Uy
‘/ﬂ’“—) MEFTHNDD, T or~v—IZRBo TEAIX, BUHIGREE S O AR 5 o 2 4fh
e 10% L T EBZ b, 2 ARMAY » b i’)iﬁb\o

NS OBMETEICOWTIE, FEOEY 22 R A Y v RSV HEE O L]

2) HEICRIAEER
Yo~ — BRI S B & T D SRS SN B D Z LD . ATV THIMLT
OIECVEEMORLEIC L D2 A N Y ORI A RRGE LT, BiHBGE O RIEEM O & 2 5 -
ESEME E L Cid, FEBRBHBERNM TN TV D FL—F =0 BE S5, BLTF, 2 »AroRERT
R L& Z T2 o7,
Ministry of Trade and Industry £z DFIREEREE] T 5 GRATIS (FTEHIET ~) TiX, CAM
E e T TR 2 A L, PETHRE, PEIEE 72 & Offi 5 e A i TRk 2 B3 - il5E L T\ 5,
FEEOR L AR L2 S, INLEMTE W EIXW 2 720y,
A > RRUEEMMOIRIEIE TH D AfLiX, 727 72T h L —7—%BiMAE L T\ 5, Hig,
B, A A R DA L, SR A B CRE L. WEET S A v RAZHLITINT -
AN TEAT> TS, Y ERBCiE S N L — T — 2B L. A fLOHEIE &
Whate LT2AER, IRCEZME L TV OBHEICE S FL—F —Z28UEWRETH D | Biffr - E L
NVFREZR W EEB R BID, (f v FROBEEBEORD FWNE T 7 ZF—DHOHRGE T,
B D IRGEIFT 72 > TUWRUYN,)

3) RBICRIAERER
PR Dt AR TR

WERIL, AARBUFBRFEIEB O A X — A TH L BEESWH ) ARERIAE] 12X IRFENR}:
ZHD TV, FAAF—LF A —FIZB N T2 EELTThNTE Y, ZOMICHA A — b —HHf
72T 300 BUL RITIA S TE T (BHFIIALIC L > TIThbil Tl Y, vor~—#TR
W%Hﬁ%ﬂéﬂk_&%%omo~9LTMA%%%E%@WE@HB@%®%6%T1~
P SN, ZTORFEELSITRK Y ELELE L THEALTHN, BEUNADOTT Y =27 bbE
ORI DONTE -, ZOHHT—FENTHICZBWT, vor~—8EHsT g iz L
THLEMEbDOTHD EFRFHI N TV D,

Flo, FAF—LERIZH Tz > THIBHREEZRET D 2 ENRMHEL RS> TNz, ik
I AMSG tEZ BRI & UCHe4 L, [AFRICHNT, WIRERRE, 77 ¥ —k— N AP —E R &K
LT\, UL, MNZPHIHBE AR OB EHE 1T AT i T\ e b DD, £DH%OT 7
B —H—ERIZDOWNT, AXRTNN=YDREITIZE AL EITTDONTW -7, Bl & LTI, [F
AX—LDI) 7 H—s3— | Th D RREEAWM T — A RPEREOEM ORGEE1T > T e
25, FERPEEM OIRFERICOWTHUNICHYE L T o722 & Eloa—H — Lk s
H o THAIRDGHAIIRART R=YFE, AT F Ay a vy 7 THEETCLE->TEY, 14
HIEIGHEEN A S TI ool EiTH D,
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A 1% D it i AR e A il

FEMIERIEIC CRLR T 23, BLED X 9l Eman, Sk, REMSGICHIT TRTE L T <
B 1z o TIEANT =Y OFEIRGEEEH, 7 7 % —H%—E 2DEFNC W T FREET 5 LN H
%o MHEHEIZ DN TS 2KR A F— AT Ko THFE OIS LV S ZMICA L2 —F—Zb a~
— VX NN—ATRFEEATIR > TV 72, PEEL, A 2 L O B 258 S ElE AL
DD KO WEEIKHI O AL T2 D,

2—4. NfOYPEEDREIE

1) NOYPEEHE

REREENEET D/ NVUEEME A AW CRELELZIToIGA, BRE L THEET IEEN
AN DBE 4y & BRI L » THINTE 302 MFE L, RGO ATREME 2 AT 5720, T
1B - JEREEIZBE T 234 1y FFEFELZLL T OFHEIC DWW TIHNE LT,

By FFuY=s DK

TR - MVERREERBRI L D Bl A O MER L OGN ENRE Sh 5 |

N vy hFaYx s KO |

1. BIBURZORE: Rl - ) NZ—Rle X 2E7 0 CGHLFHEET) OFRE

2. NERAERE OB (FHRopk. NHRE, BBdE, FORBEORFMERE S Z — e PR 2
E7V CGHLEHEE L) OFRE

3. REEEMRARSE & RIIRFITAT O it — E X T 9 2 BERG ERdE ~ = = T L Ok

NAay Nav ey hONEE) |

1. B A B UT-RRE « IIEREE 21 TWEH (RARM, J7 2. REHE . (8. BUfhE
HE), 72 Ldm W, k). FIREiRT 5,

2. BEEEWMAER Lo 258 08 AR ZRIE L, @~ EEE0Rh 2R
T5

3. JCARKFHET vy =2 FDOHA KT A 22 ARENRGE L. MBS U CHEM ORI
Hb¥THETD

KGR DR E

P BB OO VENE X & B S BRE R G I L ARE LTV BN, N 1y R THIERER 2 EfiT 5
Gtr. BSYER O ER, R, WEDBbR, I, K7 RS\ TRERER) 72 8 B A 22
TH Y., FHHESZ OMIEEE A TERF R S50 ENH D Z &6, Eastern 2N Nsawan (247
BT 5, KELEOIE A TH % HH NGO ¢ Ohayo Ghana Foundation o [ #:4 (k. JiHh)
oA 1y NRFEORG I L L TEE LT,

FREETE H DX E
KH -+ ST O R ERAR DR FME - TRE IR
BHoHE, 2o COREEA 7R, EEIESE)
INABURZE ORIE < A Y — e R AET L

2) NMOVMRROEE
TEREENRE T D/ MR E O TRELEEEZIT 7256, BE L L THRET DREN
FEBIE A DIRE 53 % RFEEINC Lo TN TE 202 MGE L. BOEO M2 BFTT 2720, fi
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1B « MWEREEICEA T 284 0y NEELEE L 72,

BRI NUEEE A EATHZ L TEONDI R T v hE U A7 OMEZ LI TFORICEEH T

%P

X7 4 vk + RGO — B RRAE IS X AU AR

(AU v k) + ANk AEEAM, N EE A MBI

+  EHTCOBEEITE) (IR, M) FEhic L5 e AEIE (R
RS C X D UCHE B D BA AL, IR (2 o D N ERL FR IR ))

+  HHEERBIEKRERSICT D

U2 S %N LN YN %?6%1@%%

(FAYU S R) | = AUTFFrR - (EHECHNDEHAHEOEENM

(1) FarERss
Bl T — 231 D W S9N A T & % Ohayo Ghana Foundation 734 7~ % Eastern /Il Nsawan
D IR ST T Y o~ — BN RS 2 08 S K ARGV ERES 2 %86 L 7=,

i =R i e BH HAE 2 i
2017 | Major season | Agra 5H TH 6 HAIH) 10 AT
~11 H _kAJ
Minor season | Jasmine85 | 10 HK~11 H k4 | 12 A bA) 2018 4 3 H
T )
2018 | Major season | Jasmine 85 6 A kA 6 HTH 10 A H4)

<2018 A Uy — 32— R NTBIT B ARETRE S 5 >

A I 0.3ha BT AR Jasmine 85
HAZERE Y 72 0 IR | 44ton/ha | BAZIERE 72 0 I 42ton/ ha
FRA D T ) > 7) (U SRR SR & 0 B )
P 600 kg / 0.3ha | HE{L 2 7= 0 I K 2 ton / ha
(F2B4 5 0.3ha 2(k)

<2018 FERA Py — o — XN BT DU ST >

0.3 ha 1ha #A5
e b 1,200 GHS 3,999 GHS
et (ANMFEEEZRL) 878.63 GHS 2,928.75 GHS
e 321.37 GHS 1,070.25 GHS

018 FRA V¥ ——RArD/fay h7raY=y MBI DRIEREEZ, FEX 02 K 2 BEALE
FEM7-VINEIT 4 b2 /ha 2B 5EENPHT-bLOO, BEHRBESMIIBIT5INEIX 2 F/ha
FREE LARVMEICH E D | :@#%i%%lﬁ’ﬁwf+“ﬁmﬁ%if5’i%%@ﬂoko:
DN E LT, WEOREICLDZINEDIK FAEERKE LTHET NS, MIEEMAFZARER DR
ERETH T2 D IEERZENI TE 2o 1208, b A E R -CERE LSRN bz, £7-.
NRAvy hFayos b THES L7z LR Jasmine8s 1V b BIR O 2 R 7= 7 W I CTH 572D
WHBIRORREME S B X bz, BEATOE FHEILZ < OWREREDORN 2 THFEERDO—D L
LTI NN, RKKFHEOHIETA RTA N2V A NT v 7 ENTFEAID EERIZILB T
AFTETEANCL LM HENHKR o722 & ORGSR XIEEEENE L <, B
JREFIT X D T KEE &l L7z 2 SIS K 0 IRERRDIBERICE 2ol 2 ENFET b5,
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(2) BFERE:

T —F KPP EA~DEEI YRR — = —F » MCBITATEHE R S5 210, B
ZEUCHEEDNAEETH Y | RS ClRENTELEZ2bND LE R BV T7FT
—, Y~ AF] O3REESSMf vy hTr Yy hOBEFEGE L LTGRE L,
Eastern /N Nsawan O FERME ST 2 RBAEFZ K o TH O IRE IS T 5 1 & BE
T DM E R REIC K > THEON TR 2 LR U, BRSNS A 0 F28]
PEIZ DWW TR Z1T - 72,

M 20 : FERESGIZETHNEREFHREKRC 10a 4720 OTFHEINE
<VHA>
i b 10a %4 7= v FHEIY
- R S Rt =
DD%@ZI (g/ﬁk) (ﬂ}%:ﬁi) (ZIK/10a) IEEN (kg/lOa)
(g/#0)
Kaiser 440 309 5500 1700
<HVTIT7TU—>
=] %ﬁ% @tjlﬁ: ﬂ/ﬁﬁﬂﬁléﬁ ﬂ/ﬁﬁﬂﬁliﬁ 10a % f: D %/*E\”X
”” (g/¥0) (kk/4a) (£ /10a) & (kg/10a)
Snow Crown 187 850 2125 397
<HVY<wAE>
=] *i% H%E ﬁ*ﬁ%f}% 10a i"l =0 %TE”X
i (kg /%) (¥k/10a) & (kg/10a)
Apomden 0.84 3000 2520
% 21: EBREGICHIT2HRREONE (10a TRE LIEHAICTHRE)
(7 1)
LA A BN TTT— <A E
7k 11,220 4,250 2,520
et 2276.05 1,345 2,000
V48 8943.95 2,905 520

SCE Y B — L ¥ A:230GHS/ X v K, #1Y 75 U—: 2GHS/ff, ¥~ E: 1GHS/kg

AKRfay h a7 hTHRIELTWS, LR, B 7570 —,
BEZE D DRI T B9 2 B & B0 4 2 520 L 7=,

IODOFNHITOWNT, F
HAERERII TEROBBY TH D,

M#E 22: VR, BV TTF7TU— ZIOFNHLOREIRE
(7 1)
L&A BV TITU— EoFN G

(2] (A) 3,300 4,800 2,500
[#2%]

T vy 2 11 88 150

e 114 375 100

S 40 120 0

St ENEN ) 240 360 0

NG 800 960 400

/it (B) 1,205 1,903 650

[F1%£] (A) — (B) 2,095 2,897 1,850
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L Z ARG ORRE I & el 4 5 &, EBRE Cld GHSS8,943.95 (Z5f LS OB & B v 4T
1% GHS2,095 & K& BN A BN D, ZOFEE, T 10a 4720 OFALDOE N LD LD
rPrEZLND, A ry b Fr Y7 FTE130cm DXy RIZHAR & Bk 42 Z 21 30em [
W CHEAIICBAET 5 Z 12K VK 5,500 A/10a D ABIET 5 Z LN TE 50, —fROEFED
ARy RIZT VA AIIBEL TWHDOTIORMEEE L VKL 2oTWnD, AXfry T
0y >/ FTERLEEL N LA BFEIE, BV LA COREIIRAET SN, ERET
HAIICBCE | BEEEZ D, IEZHEMEE20E808H 5 2 ERARB Iz,

TV T TU—HEORENKIZ, KA oy bl bV T7T7U—EED 10a H7-Y
INZEIE. EREh 2905GHS & 2,897GHS TH Y | 1FIFEFR%TH-7=, DO &id, “f v b
Tyl MIEBWTHEROREAEIZLY PERLTWEINEEEZ R TEX o722 ERET
bDEEZD, BEIERASCNEE R EORETHINT 50N B X 5 E RBBRO B EZ L,
INHEE KO LD L2 D Z & TR OIEHEOREWVRENEBRTEL LB X5,

P2 A BREEICONWTIZ AN ey hPayay e Y~ A EFEEZD 10a H7- 0 INEIT.
ZIFH 520GHS & 1,850GHS T ¥ . 1,330GHS D703 U=, WEIXIZIFFSE TH - 7208, /8
fuay b 7Frdzs FTIEECKRELRNEIR LIS 0D AMEBIC L 0 REN M L2 & —K
THHZENS, BHRTRUIATPNL TS T OBRE R OEIR LEDLEE 2R, RE
ZHIT 2 2 L TR OISO E WY <~ A TRIENTREL 725 & RIAEN 5,

BIGHEBIIS U RENE DOV I 2 L— g UGB L R DM, R TRV EREREH X 00 S ks
R TH D Tha ZFEAHN & L7254, ERidh B OB L2 1Tha TE [BEEE 2179 L ET
HE, VA AFRETIIAN392 T, BV 77U — TN 126 TH., Y~ A EREETIIH 80
THOFE (1IGHS=22 [ L #H) L7225 Z LBl LI E S D,

(3) 7~ Ay MEEE (B3 - FifE) FEHFERD DELR

K HEFRVEILFERESIC BV TUE 0.3ha OFHERIFE Cd o723, PRI TH 2 78 X T
DRI 703 AT Tha CBRERHNL) TH V| PN RFIG A T2 0D 2 XA K E
<. ETBEEEBHMOELEDRLENZ NS FRZa NS n—_Z2 X —DEELF) . 1ha LA
FEOXEL S TR E LUy,

A R X 2B T B R O VERE X D % < TIEHHEHE A (RA L TR ST 2 A5 BT o [
Bl (BHE) 1EREZM — B AEFICEL L QW AGERRES THD, FEICELT
t lha %720 4 P ZBZDNEEZHIT TODREFEHE L, BHEIEAIC L 28 ik, f5iEE
2L DRI EHEMOSHUIR b, B L, #kD— e 2 EF TP L 2 HHEEE, =
VR YN RAR =X DINHEEE A TRET 256 < OREVNRIHICKELZTHZ L
SEM ZRTIHAN DY, ERALTDZ L EFH LWL OO EREE ORI, IUHEE S O R X
2RO KL DU 0 A DR EDOBTERRBRBELTND T Enb, 2 b OHEK
ZIEREST5 Z LN TE D, MA T, SHCHEEANC X 2P, B0 ERE kT oMy —E
AU L > TRIAEND Z N FRLOME Y RE SN D,
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X 23 : BRI — ERRLAIZ L DB OREA

[#W Y —EAURE]

Rk b g

L X} 600 GHS/ha |MRELEHEBR 0.9331 L/ha
BEAK 40 H y: ¥ = &Rl 4.45 GHS/L
REBFBEE 20 ha MBI BSE 83.04492239 GHS
EheEE 18 ARL—Z2—R B 100 GHS/ha
REZEES (F) 2 @ FARL—2—KRAEF 1800 GHS
EHIA 21,600 GHS BE- XOTFTFURE 500 GHS/4

475,200 M BRES 2383.044922 GHS

52,427 M
B Y —E AN 19,217 GHS
422773 H
(B2 % 4]

L—hk 22 M=1GHS
FREN AT REE R 0.5 ha/B
FREN AT RE A 2K 20 A/A
FRED v HE BF S 5~6 BFfE/H
H—E ALK 2—AVIE

AT - SUHIRR & B D SRR RIS RS & FRAMIER

EREOREIT 2ha TKHMREREE 2 FEMiT D2 RFLME LD TH LA (@ Tha z AH O
i, 1ha 250 BIFEHET 200 —fkey) . RREIZ K D LMY —EADEHOWIEDHTH 2
5 CHHIE ARG O E 2 BT T D ENARETH D, HBRRN D ZOREIR, %
TERI ORI — 2R 2T 5 Z L DRRHETH Y . ZO7eDIIIREEIC L 2T 74
— =R EBOMAVENEZE L5, TERBH= & v o~ — BB o P M350
DI AMERABRIC TR STV D08, EHHERDOMERME, 0 —2 U —DOHNOEREZR S0
Ty o~ — RN BN 2R L TR Y . HE DY TOMMBMIZIRS T, B — e 252
MR THTRA LA A EN D,

3) WAMERR

AT~ — R 2 B IS A L, EBMCRESN TV ARBEOK D=
DU B U ERE S A AN L W A ERICR S ¥ R AT o 7,

At 220 RERIOBRERRBROMA R, BEM, TAE, BEOHEIZBW T o~ —JMEICH 5
ZEDHBA Lz, LT OXIEE 24 [ APERER O S FAR T A & L iz,

PERPHRII T DU A O ARREENELS | Yoy —R LT 30kg DEEAENH Y . KH
THEMATHERESUHAALT LE -T2, KB TOEEERITIEFS TlIen o7, —HikA
AATLED & FEA—BHILD THEHBATH & LIFAEERMEL 2D | FEORFELEREL<
B2 ORERE 720 T, BEOETIEY v~ —RT P ERIC TR 25% R 672 0 OREHEE &
DR BN HERR S T, BRI AS 1 Y v hLM72 ) GHSS 22 TV DH Z & L
T, RV — B RAFERICE Y KHEORYZED D Z Enn, BREOZEIIEERMMBEZ 51T LI
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RERAELR D, o, A=Y OHEN R #ERINCE OSSR D 23> 72 b O ORI 722
MR CTH o2, B —F U —HOMEDOE NN AERL « A T F U 2AER T ~—8/DF N
mLeole, 29 Vol B TILY v~ — SR O B O IIAMIE S TH 0 | Al EAL
PEIMEVORBURTH 5, FEREHIT, T2 EA L TH 80 ADINIZ 4 O RBEN R4
L, ZOEIZT 700Dy V=7 ZMOEFETZ b OO, EEIEBIZE IR D F TITkEH
EETLHIEHHY, ZOZ LKV R SIEANE U, RN EHE ToM, 1F
EFT IS 55258020, MRMICEMEEBOEEL TS Z Llcon o7,

U EORBRFERN S, Yo~—feITm s Fa— =0 M 2R ET BI04 > TEET
RETXCOHE (FRFME. e, WA CEMTHY ., Wi Hiksd TRT D2 ETHyICis

MDD H D LY TE D,

Bk 24 MAMRBERIHMEEL®
Y o~—#YZC HE% DF121
TR B IRF[H] 140 FERH 80 IREfH] 11
PR E (Tha 24720) | 093 U v kL 1.36 U v hv
1% 4 ok, v—4% U —3H

PR+ S A HAE L

(m—% U —RAZHA)

i

M APERRER R OERE - | 170US$ 67US$ (2 — 2 U — FJ A5 H#4)
A LTI A (m—%& U —R5H1) 10US$ (EFE - Hpin 2 )
ZNUNEER 332kg 360kg

HET « MAPERBROME R 2 Fl s, FRARITERL,

INODOFRERERAET D E . RIEROFG TOMARFOMIEZZZE L THHEIETS 2 F/M 5
T ENHERIUR, TOMEEEZHO DL Z ENAIBETH D Z ER o Tz, T A THEEMM A
FENI0FETH D Z EA2BETIUL AR T 2 BFHITE > THHYREORFHIIELRE D H
HHDEEZHIND, FEICIEED 2KR i U CEA SN v~ —REHIT, 10 o Em
DA B THEDN TN DO L2 HH Y | T —F ORIEERE FICBWTHHoICmA R
HOLDEFZ D,

4) FEVAMN—arnKiE
(1) P TEL AR L—2 3

Bl ke H I 3H2AH (&)

B f S T Kpong #1X, KIS (Kpong Irrigation Scheme: JICA 0D /INEU 2 52 i 1) o <
PJ) RS AC-1

ZINE 55 4 (BHHfckA—F—, FfEEER, KIS ey =7 FNERE. BEEERY—
AR L)

YR OE TIEY o~ —R & PERTHE CRRBS S 2 BE TH 7228, PERLITE M HESERA ST L,
e H OB HRMZET 572 8 BBRFEZET I E2ERPZHSH Y . BE L TWOBERFHE 2823 Z &
ko7,
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G © BHEHEOTECA R L—Ya VMBI L DY o — B - E R R
O HLgR A

B A —T = b OEBIE (i - &fl=— X o~ — R
~DEEE)

Yo~ — B L OVEER A~ DOREBRIEZ O b

I 50m x 18m, (900m2=0.9ha)

i FBEAS Yoo~ — B ZC+ v — & U —+ ) T E
of [E SRS DF151 10.2KW

FEUA ML= g VBMBICEE L, 30 LIOBHESE A — T — ~BIMOIFOMNT 1T 57228, 4
WD FIAI NI D DNIHIZ D 55 B DB ME R H 1=, BINEFEOHNLHLE 250 . X OHHE
BEDOBRIE 2 e U7z, 1% O 13 ERPHEE O E - TAPEIR L SERAEL T2y, Ykl L
DWEWVWEENPOANAY RV IREECIIRVWI E T EE T, 1. F 772 —0D1F%
ML N VN RS — 72 EORBA BATO, USRI 5 v g — b R — b F i
L7z,

TEVA DN L=V a VOREODERIEEDOBIL, AT N—=YDAFTRHmO CHRETHD Z &
RFT R Y 7 ADMAER S LT, AR 25 R e S RE AR R B R
iz, FLRKRIC, BEPZRRZMEOH NG DERLT TICTHEA LW E NI HEDOF LS
&6 T,

TEUVARN L=V a YBIED D bEHE#E A — ) T3 LT, SORBICEMEIC L 5
WO FEEITV, AT N—=Y O AFHEBEHEFR OEHR, RA T 2P O, ik 0
fh=— X BEA~DHEZONT, A E T L7,

(2) avXfODTFEL AR L—va

BRIk B IRf 10 H4 H (K)  10:00-12:00
B S PT Kpong #1[X. KIS (Kpong Irrigation Scheme: JICA @ /N F 2252 5 E ) 26
F 12 P)) ABRES C-2
SN 42 4 (N KIS BIfR#E 7 4. JICA HHER)
L3RS . Deputy  Director  Mr. Samoah & 2l
TR 15a (PR A IZE] Y X0 F2 i)
il A A WU BRIRAT 2 84 YH150
SRS O BSGIIRFLRLOMDIRFL ED | RENTLDKDFE D 205 FHDIREE,
FRIZ—EEIR LTV D A8, 2K 110-120cm CTRIBEZR - 72, dfEIT Y v A
185
@ TEOEBERLHBEE ORI, FEmOH & T, FEHIZA D,
B DA —F—% LTI2BIMNME PR T oS v aEiE L, £ 2 KD
(T, 10a A ALEE, BRI, m ATk LT, FRCER S D Z &3k <,
EX U TR DB BLE & o 7ok
INFE AR L, HORERREOHE S CTEX-DT, TELZ I L%
b o7zEBbhs,

(3) =EWNHHE (10/4, 13:00-15:00)
T & eI GITE BE BNHE O T CUFEO BEARNFRFR 25000 L BRI A % Lk,
SIMENTT v — &2 Eh LT,
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(4) R

B 2 NS L OBRNC KT HFHINITELS 72V, TEEZED 2 » T CHAM. BESSM
FOBRAZBNR, TREIEZRV) EZ ALV THD I ERNnhol,

FRRTIL, IR, EEXHTRARLZITWD, ANTHEELTHWDLIDOTHRIEETHINN—TED
LUL & DAL T,

Z OMANBERERIZ DN TIX, — 3 fORE (2E2 1.2m DL E, E2EIIR) 2k, #EiotETd
% LW, AKAD OB TOERKESHD . B ATHONTHREZIZZ AL TV,

10 A 4 RIS/ N a2 S of 7 E 2 i, NEBRZE T, 3 AT ElIZS LTz —
P—Z T B ARSI, KR TTEREZEAET 272, Bl CTh oo, £ FHRIZENTHM
KEAToTEN, 2H L HEMMARYN T, B Zi#E L T, Mg OEM S H Tz, 5%,
FROFERIE Bl & Wi L. it O 2D 5 Z &I LTz,

TERNZEA L7z 2 4 AT OB CIIHRERAEL LI L Tna & Bbitd, 2016 05
BASNTWDEN, BBEREZRX—RZEAMEENTEE L, Bt T HEZEDHI TN D EHERITX 5,

FESUIAIR O WS RN SR ARTeAR . E3ERESR, AR, mE. AT, B2
EEBETOVENDH DN, RVEEOBE), PHetgd— T — 0B~ yIHREDORS
SHEEEZDT v 3= RVRGUZTIUTTREMEN & 5 & HlIT,

(5) EREBINEET 27 vy b H O FEEM:

BIBEIZHRR LTV DY | AIREMEIXIZIE R VRI D729 . Ref)E CTOMB &EeIZ L 5 HIEICHE
5EDEGER, YROZ LN, EHEREOT-OHEE RIS, 71y y ho&hb %
NENHERD,

2—5. BERHEIORTE
1) BELEHEIESRRAETIN

ODARKR & T4, 2~ — % L _"— R TBWT, /NRBRF O H T b /N SERE O i A 723 7]
RE7RRZ)E (BOP LAZfE - MOP J&) Z#IHWIDEARE & L, BEM OIS T & W RFE ~ O
PR D 2 LT MBI L CEIEED T, INHERE R OB TINEDHIN S &
HIZIADR EE2X D TR AET NVEBBULT 5,

F 7o, HEEERE - MERFEEOHINMEEORMK L T 7 X — P — B ADOFFEIZ L A MR &
S U TR T A 7 A 7 VO CEMMEZ FF-E 5 & & B, NGO & 1) LTS EAT ol
EATWREAFER ONADOZEEK D, —H THmEEOH ML, 22 N2y L SN FHE
EEOTMMIBREFZ TOEM ZEA LT WL 9 i A% — A2 5T 5,

VHFEELYEIZRE D7D, AX— T vy 7SR EIER LV 7 74— —E R
HADIEELR AT R—Y OUERG | EHHAEAE - MEFFE L OB L W o 7o FE DT D L EfEEIC
HEREBWIZHEIEE U, AR EHEAHENEE S, 202 EI2X 0 FE~OE &AM LM
Z. HHOEOEmWY— AR L Y RPN — P —OEHEEEFZICH TN, —HTHEH
TR ERCIBINEE AN BFHRERELIAN D 2 S L ROKE R e & DB /NI R ZEREIE A D T2 D D4
Y AT b s P—E ARG L WL TYUFZE R A HEET D,

34



ZOEIANE

- BuwWEAO

ER BOP(Tier 3)
ZOETAVEIG BOP(Tier 4)
WHBARED S0
T —E 2D
TihEE -
X% 25: FIBE T Iy RIZBITAHEEBORY Y a v

AT - A EER

—fEEARARE T WEEE B Io 3t LT, BN CTOREAN AIEE & 72 D ampE s (23R Al
REREMEGEOr—Y) PRETENIEEENKE HERT D LM, AREN Tk
BI~OREZFEM L T\ D, (HL, BRI CTHLERERPEMN ZIRE T D28EIX R 20> T
W ZO72, BEEE A BOP EICIREY T, —fEH AN FREZ: MOP J& (Middle of Pyramid) D¥(E
TR AR L, B — B R ORI K o TRIBEIC BOP J8 12 S5 7 7' e —F b TS
LDMEND D,

X% 26: BEEDODE®I AL T—ay
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Part 1

Introduction

1.1 ABOUT THE STUDY

Agriculture is predominantly practiced on smallholder, family-operated farms using rudimentary technology
to produce about 80% of Ghana's total agricultural output. According to the 2010 population census, 50.6%
of the economically active labour force, or 4.2 million people are directly engaged in agriculture. About 90%
of farm holdings are less than 2 hectares in size and farmers are usually constrained when it comes to access
to mechanized services.

The level of agricultural mechanization in Ghana is lower than those in the neighbouring countries.
Approximately 90 percent of the ploughing depends on human power, and 8 percent and 2 percent
respectively depend on livestock and machines'. The low rice production yields are attributed to among
others lack agricultural machinery/equipment and established mechanization centers for land preparation,
harvesting and primary processing. The lack of this machinery and centers contribute to improper paddy field
development, postharvest losses and reduce the effective productivity of the rice value chain. The tractor-
farmer ratio is still high at 1:1800 with an average age of tractors being over fifteen (15) years. As a result,
smallholder farming has been characterized by high labour-land ratios, increasing agricultural labour
shortages and high and rising rural wages. Ghanaian agriculture has become more intensive with increased
demand for mechanization in recent years. Current demand in the country is primarily focused on land
preparation services, especially ploughing. Demand for certain mechanized farming operations particularly
ploughing has emerged even among smallholders, suggesting that supply issues may now be the main
constraint to successful mechanization.

Based on this recognition, YANMAR seeks to offer motorized machines to Ghanaian farmers to support
farming operations, especially those smallholder farmers in rice irrigation area. YANMAR is a Japanese
manufacturer, which produces tractors, combine harvesters, rice transplanters, binders, self-propelled head-
feeding combine harvesters, cultivators, rice hullers, vegetable planting machinery, transmissions, etc.
YANMAR intends to introduce these motor-powered machines to farmers engaged in growing rice and
observe the extent to which those machines could contribute to the improvement of productivity of labour
and income of smallholder farmers, especially in the rice sector.

It is against this background that YANMAR is collecting data on the farming management and production of
individual farmers in the target area; situation of holding agricultural machinery; situation of agricultural
machinery service utilization; demand for agricultural machinery and situation of rice milling service provider
to enable YANMAR and its implementing partners to gauge the demand for farm machinery and equipment
for rice production and processing. The study targets farmers, who use agricultural machinery or do not use
agricultural machinery but are interested in the adopting such equipment. The study also targets machinery
service providers, who provide services to rice millers.

" Houssou, N, Diao, X., Cossar, F., KolavalliKipo, S., and Aboagye, P. O. (2013) Agricultural Mechanization in Ghana: Is Specialized
Agricultural Mechanization Service Provision a Viable Business Model? American Journal of Agricultural Economics, Volume 95,
Issue 5, 1 October 2013, Pages 1237-1244
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1.2 SCOPE OF WORK

The purpose of the study is to obtain necessary information for the sales of agriculture machinery for
smallholder farmers in Ghana. The study aims at understanding the current situation of rice farmers and rice
milling companies, who are main or potential actors of agriculture mechanization in the country. The study
mainly focuses on the agricultural or business activity related to rice farming in Kpong irrigation area for
farmers and rice milling companies. The study will help YANMAR to determine:

) The extent of farming management and production of individual farmers in the target area
) Current situation of holding agricultural machinery

) Current situation of agricultural machinery service utilization

)

)

A W N =

Situation of rice milling service provider

5) Demand for agricultural machinery

1.3 HOW THIS REPORT IS ORGANISED

The rest of the report is arranged into three chapters. Chapter 2 provides an insight into the overall study
methodology and its implementation. The characteristics of the sampled individual farmers and
mechanization service providers are outlined in chapter 3. The chapter also looks at current operations milling
service providers. The demand for rice production and processing machinery are also outlined in Chapter 3.
The final chapter provides some conclusions and recommendations for programming based on the findings

from the study.
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Part 2

Study approach

YANMAR contracted JMK Consulting to conduct a feasibility study on farming activities of rice farmers and
their related business activities to enable YANMAR to gauge the demand for farm machinery and equipment
for rice production and processing in the Kpong Irrigation Area.

2.1 SAMPLING TECHNIQUE

The study targeted farmers who use agricultural machinery and those who do not use agricultural machinery
but are interested in the adopting such equipment in their farming activities. To help assess the demand for
farm machinery and equipment for rice production and processing, the study included machinery service
providers, who provide services to farmers and rice millers. A sample size of 110 rice farmers was used for the
quantitative study (see Table 2.1). IMK was provided the list of stakeholders, who were sampled for the study.

Table 2-1 Sample size by population

Target Sample size
per category

Smallholder farmers (Tier 3) including 35 farmers adopting

1 YANMAR machinery/equipment and 55 farmers not listed 90
as users of YANMAR machinery/equipment

Machinery service providers (Tier 4) 10

Rice millers 10

TOTAL 110

2.2 REVIEW/INPUT INTO QUESTIONNAIRES

The study questionnaires were reviewed by JMK team to see whether some sections of the instrument need
revision to fit into the Ghanaian agriculture context. Contextualizing the questionnaires will make them
relevant to the local context, especially the rice sector. During the review, we also identified phrasing issues
and revised. In reviewing the tools, we further ensured that it met the data needs of demand indicators. We
paid attention to the construction of specific questions and appropriateness of the various measurement
scales as well as validity consideration in the questionnaire design to ensure that the right information was
collected. As part of efforts to review the data collection tool, JMK used the matrix system to map out the
questions, and identify questions, which lack clarity in wording.

JMK deployed SurveyCTO software application for the electronic capture of data. The designed form was
configured on Android tablets and enumerators were trained on the use of the electronic tools for data
collection. Internet data was provided on each tablet and data collected was remitted in real time onto the
aggregate server, which was reviewed on daily basis by our back-office for quality assurance. To also ensure
the accuracy of data to be collected, we incorporated the Geographic Positioning System (GPS) feature in the
design of the electronic form to capture location. The GPS was also helpful in monitoring the movements of
enumerators on the field. This allowed for a greater accuracy in monitoring and conducting back-checks and
location of enumerators in real-time to efficiently reduce errors during data collection.

2.3 TRAINING OF ENUMERATORS

To implement the study, four enumerators and one supervisor were recruited, trained and deployed for data
collection. A 2-day training, which took place on the 23™ and 24" April 2018 was organized for enumerators

3|PAGE
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to build enumerators’ understanding of the study rationale, data collection tools and its practical application
in the field. During the training, participants were given the data collection protocols. As part of the training,
participants were further made to develop a flowchart of the questions to identify the logic of the questions.
The training included a detailed presentation of all the questionnaires to ensure that enumerators fully
understood all questions and how to correctly record/register answers. This understanding was deepened
through various exercises including simulation interviews with each other. Challenges and difficulties relating
to phrasing and terminology issues were addressed before the actual data collection commenced.

As part of the training, the questionnaires were orally translated and practiced in the local language - Twi and
discussed among participants who speak that language to ensure that terminological issues were well
addressed and understood. Enumerator understanding was deepened through various exercises (i.e.
simulation interviews with each other) that was designed to detect any uncertainties and misunderstandings
in administering the questionnaire. The team agreed on consistent translations to convey the meaning of the
source language (English) within the natural grammar of the target local language. In addition, clarifications
were made to capture and interpret for enumerators, meaningful elements of words in the questionnaire (in
English), and the way the elements or words combine to form the meaning of a given question. Quality criteria
for the translations during training and subsequent data collection was comprehensibility (especially relating
to culture-specific concepts), appropriateness (in content and approach) and accuracy (faithful to the source
text and key facts).

2.4 FIELD DATA COLLECTION

Data collection for the study took place from 25™ April to 28™ April at the Kpong Irrigation Area in Lower
Manya Krobo District in Eastern Region of Ghana. A team made up of four (4) enumerators and one (1)
supervisor was deployed for field data collection. The study response rate for the stakeholders is provided in
Table 2.2 below. Overall, a total of 114 rice farmers, millers and service providers were interviewed, giving a
response rate of 103.6%. The interviewed respondents are made of 56 non-machinery farmers, 38 machinery
farmers, 10 rice millers and 10 service providers.

Table 2-2 Study response rate

Category Expected Achieved Response rate
Smallholder farmers (Tier 3) using YANMAR
. . 35 38 108.6%
machinery/equipment
Smallholder farmers not listed as users of
. . 55 56 101.8%
YANMAR machinery/equipment
Machinery service providers (Tier 4) 10 10 100%
Rice millers 10 11 110%
Total 110 115 104.6%

2.5 DATA MANAGEMENT

The first stage of data processing was carried out in the SurveyCTO design form. This was done by developing
constraints to ensure skip patterns were followed and extreme values brought to enumerators attention for
cross-checking and verification before the data was submitted. STATA programming was used to run
consistency checks to ensure the quality of the responses. It was merged to enable for analysis where the
variables needed for the calculation were in different datasets. The analysis of data was informed by the
demands of the objectives of the study. Data were organized using graphs and other descriptive statistics
including cross-tabulations to analyse trends, within and between the various sub-groups or categories.
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Part 3

Findings of the study

This chapter focuses on the results of the study. The first section provides a brief description of the socio-
economic characteristics of the surveyed rice farmers in Kpong irrigation area. The rest of the chapter reports
on sources of farmers’ household income, land ownership, rice cultivation calendar and production, earnings
from rice production, access to agriculture machinery, financial services and future business plans. The
chapter also includes a descriptive analysis of rice millers and service providers who participated in this study.

3.1 KEY CHARACTERISTICS OF INTERVIEWEES

This section presents a descriptive digest of the socio-economic characteristics of rice farmer households
who participated in the study. Out of 94 rice farmers who participated in the study, 56 do not own farm
machinery, while the remaining 38 own machineries. Moreover, 90 out of 94 farmers are mainly into rice
cultivation. Only 4 farmers are into rice and yam cultivation. As shown in Table 3-1, the proportion of male
farmers is higher than their female counterparts for both machinery farmers and non-machinery farmers. The
table also shows that both machinery and non-machinery farmers have an average age of 45 years. This
implies that farmers in the Kpong irrigation area are still in their productive years.

In terms of a number of workers farmers adopt, the study reports an average of 2.05 for machinery users and
1.05 for non-users of machinery. This implies that farmers use machinery are likely to hire or engage more
workers. On the number of years engaged in farming, we find that farmers owning agricultural machinery
have relatively higher years of experience compared to their peers who do not own agricultural machinery.

Table 3-1 Characteristics of interviewees

Machine owners Machine users Overall
and users
38 56 94

Number of farmers

Proportion of female farmers (%) 53 12.5 9.6
Proportion of male farmers (%) 94.7 87.5 90.4
Average age of farmers 449 453 452
Average number of children in farmer household 3.8 44 4.2
Average number of household workers 2.1 1.1 1.6
Average number of years engaged in rice farming 21.7 16.8 18.8

At the processing (milling) segment of the rice value chain, all the respondents were male. Most of the millers
interviewed (70 percent) were proprietors of the milling plants and the rest were employees. The average age
of the millers was 42 years, with the oldest and youngest at 62 and 21 years respectively. On average, the
respondents had spent 8 years in the rice milling business at the time of the study, with each milling plant
employing an average of 4 people. Most processing plants (52 percent) are not registered businesses and
therefore operate informally. Most millers (72 percent) do not belong to any rice miller’s association, and this
perhaps reflects the weak organizational capacity of the rice millers.

Like the processors or rice millers, mechanization service delivery is totally run by men. The mean age of
mechanization service offerors was 37 years and ranged from 23 to 64 years. Most mechanization service
offerors are not registered, and 60 percent of mechanization service offerors have trading licenses, implying
that most traders are operating informally. At least 40 percent of the traders belong to the association and
are thus likely to capture the social capital gains.
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Analysis of rice farmers’ household income, which comprises income from on-farm and off-farm activities,
shows that a larger share of farmers (81.9%) receive income from agricultural-related activities. Farmers also
receive income from other sources, which includes agro-processing, trading, paid government work and
commercial transport operations. The sources of income for farmers owning and those who do not own
agricultural machinery show a similar pattern.

Table 3-2 Sources of income of farmers?

Seuress of ineame Machine owners Machine users Overall
and users

Farm activities 86.8% 78.6% 81.9%
Agro-processing 10.5% 1.8% 5.3%
Non-farm activities 13.1% 21.4% 18.1%

3.2 RICE PRODUCTION BY FARMERS

3.2.1 Accessibility of land

An important factor resulting in diversity among farmers is the differences in farm structures in the area. In
Kpong Irrigation area, average farm sizes are large with a farm size of 7 acres or more. Farmers owning
agricultural machinery farm on the larger acreage of land (12.2) as compared to their peers who do not own
agricultural machinery (5.8). Similarly, farmers owning agricultural machinery have a total of 346 acres of land
for rice cultivation whereas farmers not owning agricultural machinery use a total of 123.2 acres for rice
cultivation. This suggests that farmers owning agricultural machinery are capable of cultivating rice on a larger
acreage of land due to their access to ready machines to prepare land for rice cultivation. Farm size has
implications for machinery purchases and farm operations.

Table 3-3 Land cultivation

Machine owners and Machine users Overall
users

Average number of acres cultivated by a farmer

Average number of acres cultivated on uplands 1.00 333 2.75
Average number of acres cultivated on irrigated
9.2 5.6 7.1
land
Total number of acres cultivated 365.5 323.2 688.7

We also assessed the type of ownership of lands by rice farmers. As shown in Table 3.4 the dominant land
tenure arrangement is rental arrangements. A little over half of the farmers are pure tenants (i.e. they do not
own any cultivable land). About 23 percent of farmers own their farmland. About 20 percent of the farmers
operate on Kpong Irrigation Scheme.

Table 3-4 Type of Ownership of Lands

Machine owners and Machine users Overall
users

Respondent owned 7.9% 33.9% 23.4%

Family member owned 0.0% 7.1% 43%

Rental from Chief 0.0% 1.8% 1.1%

Rental from other persons excluding family or chiefs 65.8% 41.1% 51.1%
Leased land from Kpong Irrigation Scheme 26.3% 16.1% 20.2%

2 Multiple responses apply
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As illustrated in Table 3-5, the share of farmers owning agricultural machinery who rent farmlands is high
compared to counterparts who do not own agricultural machinery. The share of farmers owning agricultural
machinery who operate on leased irrigated land appears high compared to their counterparts who do not
own agricultural machinery.

As land transfers involve payment of fees and compensation, the study assessed land leased cost incurred by
rice farmers. As illustrated in Table 3-5, farmer, on average, spend GH¢1600 per year for the leased land. The
amount paid is similar across board. In contrast, farmers who own machinery tend to pay more cash for leased
land compared to farmers who do not own machinery. The proportion of farmers who paid for land leasing
in kind is similar across board. It appears the norm for in-kind payment is 7 bags of paddy rice per hectare of
leased land.

Table 3-5 Leased charge of total land per year

Machine owners and Machine users
Overall
users

Amount paid per year (GHS) 1600 1600 1600
Proportion of farmers who pay in cash 92.0% 83.3% 87.8%
Proportion who pay in kind 24.0% 29.2% 26.5%

In-kind payment (90Kg) 7 bags/ha 7 bags/ha 7 bags/ha

3.2.2 Rice Production Calendar

Tractor owners increase tractor use intensity mostly by following the rice production calendar. As a result, the
study assessed the adoption of machinery services using rice production calendar. Figure 3.1 displays the
seasonal calendar for rice production for rice farmers. The study found that almost all farmer groups grow
rice based on two production seasons. The first and major season begins from around April/May and ends
between August and September. Rice harvest from the main season is in large quantities and this makes the
months of August to around December have much rice in the market at relatively lower prices.

Fig. 3-1 Rice Production Calendar

Weeds pest control

Jan Feb Mar Apr May Jun Jul hug Sep Oct Nov Dec

- Minor season

Major season

The second and minor season begins from around September/October and mainly ends in
January/December. Given low production activities and fewer farmers involved in production in the second
season, the volume of rice in the market is usually low around the months of January to April/May, and this
makes the price of rice to rise during that period.
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3.2.3 Input supply

For rice production to thrive, farm inputs need to be accessible and affordable. Inputs such as seeds, fertilizer,
and other agro-chemicals are essential for improving productivity and incomes of smallholder rice farmers.
As a result, the study sought to ascertain the cost of inputs for rice cultivation; the mode of payment and
terms of payment. Table 3.6 presents the average cost of inputs purchased during the 2017 farming season.
As shown in the table, fertilizer is the most purchased input by rice farmers, with an average cost of
GH¢2405.03 followed by the cost of seeds (GH¢1,624.48) and agrochemicals (GH¢453.83). The survey found
that farmers owning agricultural machinery purchased a greater amount of inputs (seeds, fertilizer, and
agrochemicals) than their peers who do not own agricultural machinery.

Table 3-6 Cost of key farm inputs for rice cultivation (in GH¢)

Machine owners Machine users I\IRETES
and users

Seeds 2,227.88 1,248.77 1,624.48
Fertilizer 3,891.68 1,396.23 2,405.03
Agrochemicals 732.32 262.14 453.83

The mode of payment farmers adopt to procure their farm inputs was also assessed. As illustrated in Table
3-7, a larger share of farmers paid cash for farm inputs. Thus, 98.9 percent of farmers paid cash for
agrochemicals, 97.9 percent paid cash for fertilizer and 92.6 percent of farmers paid cash for seed inputs. A
similar proportion of farmers who own machines and those who use machines but do not own paid cash for
fertilizer and agrochemicals. Nonetheless, a relatively higher share of farmers not owning agricultural
machinery (96.4 %) paid cash for seed inputs than farmers who own agricultural machinery (86.8%).

Table 3-7 Mode of payment for key farm input

Machine owners Machine users All farmers
and users

Proportion of farmers who paid cash

. 86.8% 96.4% 92.6%

for seed inputs

Proportion of farmers who paid cash
. 100% 96.4% 97.9%

for fertiliser

Proportion of farmers who paid cash
100% 98.2% 98.9%

for agrochemicals

On the terms of payment, Table 3-8 indicates that a larger share of farmers paid for inputs in advance.
Specifically, 98.9 percent of farmers paid in advance for agrochemicals, 97.9 percent paid in advance for
fertilizer and 94.7 percent of farmers paid in advance for seeds. A similar proportion of farmers owning and
not owning agricultural machine paid in advance for fertilizer and agrochemicals. A relatively higher
proportion of farmers not owning agricultural machinery (94.7 percent) paid in advance for seeds as
compared to farmers owning agricultural machinery (89.5 percent).

Table 3-8 Payment terms for key farm input

Machine owners Machine users All farmers
Payment terms
and users

Proportion of farmers who paid in

89.5% 94.7% 94.7%

advance for seeds

Proportion of farmers who paid in
o 100% 96.4% 97.9%

advance for fertilizer

Proportion of farmers who made
100% 98.2% 98.9%

payment in advance for agrochemicals
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3.2.4 Rice yield by season

Yield analysis is useful in examining the desirable rice yields in major season and those realized in farmers’
fields during the minor season. We analysed farmers’ yields in wet and dry seasons. As reported in Table 3-9,
the average yield of rice in the main season is about 12.92 metric tonnes. Farmers owning agricultural
machinery appear to have a higher yield than farmers who do not own agricultural machinery. Again, rice
yield is much higher during major season.

Table 3-9 Average yield of rice harvested by farmers by season (Metric tonnes)

Machine owners Machine users All farmers
Season
and users

Major Season 18.85 8.87 12.92
Minor Season 14.05 6.78 9.72

3.2.5 Sales volume and price

The study examined the median sales volume and average prices for milled rice. The median sales volume
and prices for paddy and milled rice are presented in Table 3-10. As shown in the table, farmers who have
their own machines, sold more volumes of rice than farmers who do not own agricultural machinery across
the reference years (2015, 2016 and 2017). It is quite obvious from our previous analysis that farmers who
own their machinery are well-placed in terms of capacity to cultivate more rice. It is therefore not surprising
that they have much better throughput compared to their peers who do not own agricultural machines. In
addition, we find that majority of rice farmers attracted higher selling prices during major harvest in compared
to minor harvest.

Table 3-10 Sales volume and price from milled rice

Average number sold Average selling price per bag (50Kg)
oy former (50Kg/b2gs)

Farmers who own machines

2015 303.66 138.16 138.68

2016 325.84 147.89 149.08

2017 361.58 157.24 158.43
Farmers who use machine but not own

2015 127.80 135.62 141.25

2016 124.64 142.91 146.61

2017 150.39 151.96 155.89
All Farmers

2015 198.89 139.62 140.21

2016 205.98 144.93 147.61

2017 235.77 160.00 160.00
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3.3 FARM MACHINERY OWNERSHIP STATUS AND UTILISATION BY FARMERS

Farm machinery, such as tractors and Fig. 3-2 Ownership status of tractors and power tillers
power tillers, used by farmers is generally
T 100
owned by an individual farmer and farmer 89.5
90

group. Out of 38 farmers, 89.5 percent own

tractors or power tillers. The results also § jg 64.7

show that 64.7 percent of farmers own one % 60

tractor or power tiller while 20.6 percent L"é 50

own 2 tractors or power tillers. Close to 15 S 40

percent of the farmers own three tractors g 30 e

or power tillers. A significant share of the 2 14.7

20
tractors and power tillers are still in working 10 . .
0

condition. The study found that out of 51
tractors and power tillers owned, 33 are in
good condition.

Tractors or ~ One tractor or Two tractors or Three tractors
power tillers power tiller power tillers  or power tillers

A variety of tractor brands are observed,
including YANMAR, Shakti, Daedong,

Fig. 3-3 Brands of tractor or power tillers owned by farmers

Kubota, and Dongfeng. As shown in 0
Fig. 3.3, most farmers are using S 60
YANMAR tractor accounting for 62 £ 50
percent of the farmers, followed by E 40
Shakti tractor and Daedong tractors. E 20 62
The tractor least used by farmers is 2
Donfer accounting for 6 percent of the gL 20 I I
farmers. & 10 24 21
. H m
When asked about the reasons for Yanmar Shakti Daedong  Kubota  Dongfeng

selecting brands, a list of performance

criteria, such as easiness to maintain, low fuel consumption, high speed of operations, greater field capacity,
stronger draught force, or less wheel slippage was identified. Price was a less important consideration among
those who had acquired tractors from the private market.

Another important finding relates to the choice of tractor horsepower. Most farmers appear to use tractors
with horsepower greater than 50hp. Most of the farmers who use YANMAR tractors with a range of 45 to 90
horsepower.

Table 3-11 Tractor or power tiller horsepower

_ Below 20hp 20-50hp Above 50hp

Tractor
Daedong
YANMAR 2 7
Shakti
Dongfeng 1
Kubota 1 1
Power tiller
Deadong 3
Shakti
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The study also assessed other agricultural . . .
Fig. 3-4 Proportion of farmers who owns agricultural

equipment/machinery owned by farmers. As implements and other equipment
shown in Fig. 3-4, 4 farmers representing 13.2

. . 14 132

percent own other agricultural implements or < - 05

other equipment. Out of the 4 trailers owned, E 10 '

three are in good condition. Three farmers S 8

representing 4.9 percent have harvesters of “Cg 6 4.9

which 2 in good condition. Only one farmer has g 4 2.6 2.6

o

a plough and it is in a good condition. Only one g 2 . .

farmer has a harrow and it is in a good condition. e 0 ] ) )
Other agric Trailers  Combine  Plough  Harrows
implement Harvester

o . . or other
3.3.1 Hiring of machinery services equipment

Table 3-12 shows that a larger share of farmers

have access to hiring agricultural machinery services with no significant difference among farmers owning
and not owning agricultural machinery. The table also indicates that a higher share of farmers owning
agricultural machinery have better access regarding farm labourers compared to their counterparts not

owning agricultural machinery.
Table 3-12 Access to the hiring of machinery services

Machine owners and Machine users All farmers
users

% of farmers who have access to
. . . 100% 98.2% 98.9%
agricultural machinery services

% of farmers who have access to oA o0 33.9% 8813%
. 0 . (e} N (o]

farm labourers

About 72 percent of farmers had used power tiller-hiring services on their farm with farmers not owning
machine having a significant share. Approximately 67 percent of farmers had used harvester hiring services
with a larger share of farmers owing machines deploying more of such services compared to their peers not
owning agricultural machinery. Adoption of the hiring of other equipment services is fairly split among
farmers who own machine and those who use machine but do not own.

Table 3-13 Access to hiring services

. - Machine owners and Machine users
Type of machines Hired All farmers
users

Power tiller 39.5% 94.6% 72.0%
Harvester 81.6% 58.2% 67.7%
Tractor 23.7% 0.0% 9.7%
Trailer 5.3% 9.1% 7.5%
Sprayer 5.3% 9.1% 7.5%
Rotator 0.0% 9.1% 5.4%
Milling machine 2.6% 3.6% 3.2%
Plough 2.6% 0.0% 1.1%
Thresher 2.6% 0.0% 1.1%
Reaper 0.0% 1.0% 1.1%
Other 1.5% 0.0% 1.1%

3 Some farmers hire more than one machinery service.

11|PAGE
A-17



In terms of the capacity of machines hired, the results

indicate that more than half of farmers (54.6 percent)
hired machinery with a capacity of 1.5hr/acre to

3hr/acre, followed by 42.3 percent of farmers who
hired machinery of less than 1.5hr/acre capacity.

Only a few proportions of farmers (3.1 percent) hired

machines with a capacity of 3hr/acre and above. A
higher proportion of farmers who own machines (50

Appendix 1

Table 3-14 Capacity of farm machineries hired

Capacity of Machine owners Machine users All farmers
machinery and users

<1.5hr/acre 50.0% 34.5% 42.3%
1.5hr/acre to 47.4% 61.8%

54.6%
3hr/acre
>3hr/acre 2.6% 3.6% 3.1%

percent) additional hire machinery with less than 1.5hr/acre as compared to the farmers who do not own
machines. Nonetheless, farmers not owning machines (61.8 percent) hired more agricultural machinery with

a capacity of 1.5hr/acre to 3hr/acre compared to their peers owning machines (47.4 percent).

The survey sought to determine the
mode of payment for hiring services. As
shown in table 3.12, the vast majority of
farmers (98.7 percent) paid cash for
hiring  services with insignificant
variation between farmers who own
machines and those who use machines
but do not own (see Fig. 3-5).

Figure 3-6 presents the payment terms
farmers apply for hiring services. The figure
shows that more than half (53.4 percent) of
farmers make half payment for hiring
services. This is followed by 27.3 percent of
farmers who pay more than half whiles 11.4
percent of farmers make full payment for
hiring services. About 5.7 percent of farmers
revealed that they pay less than half the cost
of hiring services whereas 2.3 percent of
farmers make no payment in advance for
hiring services.
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In terms of service providers of Fig. 3-7 Service providers of agricultural hiring services

agricultural hiring services, figure 3.16

.. . 90% 84.0%
indicates that most farmers hire ’

. . . 80%
agricultural  services from private .
individuals. This is followed by service °
. . 60%
providers such as Thailand farms (6.4 500/0
(]
percent), self (4.3 percent), KIS and 0%
()
Hopeline Institute (2.1 percent).
30%
20% 64% 43
3.3.2 Transporting Rice 10% 2 H——21% 1.1% 1.1%
Transportation plays a crucial role in the 0% - - — — —_ —
rice value chain process. As a result, the & & N ® SE & N
f ion deployed b SN & SO
means of transportation deployed by & & & \60& ,;5“‘\\
farmers was assessed. As depicted in 3% P e ¥ &£
J o\ R o
N ° @

Table 3-15, a greater share of farmers
use truck as the means of transporting rice, followed by tractor trailer. The proportion of farmers not owning
machinery that use trucks for transporting rice is higher compared to farmers who use machinery.

In terms of distance covered, we find that a larger share of the farmers transport rice for less than 5 kilometers,
followed by travel distance between 5 to 10 kilometers. As observed in Table 3-15, a greater proportion of
farmers not owning agricultural machinery transport rice produce for shorter distances than farmers owning
agricultural machinery. On payment for transport services, we find high preference of cash for payment.

Table 3-15 Rice transportation by farmers

Machine owners Machine users All farmers
and users

Means of rice transportation

Truck 76.3 % 87.3% 82.8%
Tractor trailer 10.5% 10.9% 10.8%
Other (e.g. carrying on head, 13.2% 1.8% 6.5%

makeshift local truck)
Total distance covered

<5km 68.4% 80.0% 74.2%
5-10km 15.8% 16.4% 16.1%
Above 10km 15.8% 3.6% 9.7%

Mode of payment
Cash 89.5% 100% 94.8%
Kind 10.5% 0.0% 5.3%

Terms of payment
% of farmers who paid 97.4% 98.2% 97.9%

in advance

% of farmers who paid 2.6% 1.8% 2.1%

after harvest
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3.3.3 Labour services

The study sought to determine the farming activities carried out by labour. Across type of physical manpower
activities, the results show that labour activities are mostly dominated by harvesting, scaring and spraying. It
was observed that farmers who own machines use more labour in planting and spraying compared to the
peers not owning machinery. This could be explained by the fact that farmers owning agricultural machinery
cultivate a larger average land size than their non-machinery counterparts (see Table 3-16). The study results
further revealed that farmers who do not use machinery rely more on labour services for harvesting and
scaring than those who own machinery. With respect to the mode of payment, we found a greater proportion
of farmers using cash to pay for labour services. This pattern is similar across board.

Table 3-16 Activities carried by labour

Machine owners Machine users A IRETINETS
and users

Type of physical manpower

Harvesting 13.2% 35.7% 26.6%
Scaring of birds 23.7% 26.8% 25.5%
Spraying 36.8% 16.1% 24.5

Planting 10.5% 1.8% 5.3%
Other 10.5% 3.6% 6.4%
Mode of payment

Cash 94.4% 95.7% 95.1%
Kind 5.6% 4.3% 5.2%
Payment terms

% of farmers who paid in advance 89.5% 80.4% 84.0%
% of farmers who paid after harvest 10.5% 19.6% 16.0%

3.4 ACCESS TO FINANCIAL SERVICES BY RICE VALUE CHAIN ACTORS

Access to financial services is essential for improved rice production. Rice value chain actors require funding
to cover production costs such as labour, seeds, fertilizers, agrochemicals, irrigation, transport, milling, and
marketing. As a result, the survey sought to investigate access to financial services by rice value chain actors.

As shown in Table 3-17, a larger share of farmers (56.4%) procure agricultural inputs from their own savings.

This is followed by 35.8 percent who procure inputs from farm inputs company. We find high preference of
cash in terms of payment for inputs.

Table 3-17 Procurement of agricultural inputs
Farmers who Farmers who use All farmers

own machines machine but not

own

Source of finance for procurement
of farm inputs

Financial institution 5.3% 0.0% 2.1%
Farm inputs company 34.2% 37.5% 35.8%
Farmers own savings 61.8% 56.1% 56.4%
Others 5.3% 8.2% 6.8%
Mode of payment for procured
inputs
Cash 100.0% 90.5% 95.2%
Kind 0.0% 9.5% 4.8%
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On the period of procurement of farm inputs, Fig. 3-8 Period of procurement of farm inputs
we find that 76.9 percent of farmers who

access inputs from farm inputs company

B Preparation season Harvesting season
86.0%

procure farm inputs during the preparation 100%

season while the remaining 23.1 percent 699
procure inputs during the harvesting 80% =
season. Half of the farmers interviewed .

, e 60% 50.0%50.0%
access funds from financial institutions for
procurement of inputs during the 40%
preparation season with the remaining half

(50%) during the harvesting season.

20% 14.0%

0%

Financial institution Farm inputs company Others

One of the key indicators for YANMAR to create an outlet for farmers/machinery service providers and rice

millers to access YANMAR equipment is the access to financial services. Rice value chain actors were therefore

asked whether they keep financial records. Results show that a larger share of the farmers keep financial

records. Moreover, all the machinery service providers and rice millers keep financial records. The results also
indicate that a significant share of the interviewees operate bank accounts.

To further understand credit behaviour of the rice value chain actors, they were asked to indicate the whether
they had ever accessed loans. The share of rice value chain actors who have previously contracted a loan is
high. The proportion of interviewees who have contracted loans follows a similar pattern across value chain
actors. In a country where the vast majority of the population lacks access to any loan services, this represents
a possible entry point for YANMAR to engage the value chain actors for hire purchase.

Another indicator which the loan stream measures are the loan instruments most commonly used by rice
value chain actors. Interviewers were therefore asked about their source of loan. Results show that rice value

chain actors access loans mostly through financial institutions.

Table 3-18 Financial records of rice value chain actors

| RiceFarmers | Machinery service | _Rice Millers

% who keep financial records 59.6% 100.0% 100.0%
% who have bank accounts 72.5% 80.0% 72.73%
% who have contracted loans 89.5% 80.0% 72.73%
Source of loan
Financial institution 77.8% 80.0% 72.73%
Family relative 5.8%
Others 16.5%
% who have accessed loans 54.4% 60.0% 18.2%
Average amount borrowed (GH¢) 8,902.64 5,433.33 12,000.00
Purpose of loan
Operational cost 94.0% 100.0% 72.7%
Investment in agric machinery 4.0% 33.3%
Others 2.0%
% who have property for Collateral 72.5% 80.0% 90.9%
Type of collateral used
House 75.0%
Land 12.5%
Machinery Track 12.5%
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The respondents use the loans for a wide variety of purposes. Investment in equity capital in their businesses
appears to be the most common use of the loan. Interestingly, the bank loans accounted for these investment
capital source. The primary uses of the loans also do not vary across rice value chain actors. It also
encouraging to note that the loans contracted were tied to tangible collateral, such as harvests suggesting
their ability to repay loans.

3.5 ASSESSMENT OF RICE VALUE CHAIN ACTORS Fig. 3-9 Types of machinery used to provide

3.5.1 Mechanization services mechanization service

Interview with 10 mechanization service

80
providers they offer services to individual S . 69.2
farmers. Fig. 3-9 shows that mechanization g
service id I iller i s 0
providers mostly use power tiller in 3
provision of services. On the brand of machine % 50
used by machinery service providers, the ; 40
results show that most mechanisation service %5 30
providers use YANMAR brand. Only 2 é 20 15.4
mechanisation service providers use Shakti g 10 7.7 7.7
o
and Kubota tractors to provide ploughing and & 0 - -

harrowing services. One out of 10 machinery Tractor for Tractor for Power tiller Other

service providers interviewed indicated that ploughing harrowing
they provide mechanization services on credit.

Fig. 3-10 Brand of machines used by machinery service

providers

10%

Further analysis shows that most service providers earned

an average annual revenue of GH¢18,267.50 and incurred
annual expenditure of GH¢6,947.50 in 2017 fiscal year. On the
average, machinery service providers work for 7.30 hours daily
and charge an average amount of GH¢517.00 per day based on
the need and usage.

3.5.2 Processing services
= YANMAR = Shakti = Kubota
Processing of rice is another important function of rice value

chain. As a result, the study looked at the rice processing infrastructure and capacity of millers in the targeted
area. Interviews with mill processors indicate that
farmers travel about 4.70km from paddy Fig. 3-11 Rice millers' machine ownership

production sites to milling centres. 120

Rice millers also indicated that an average 100.0
of 20 farmers requested for their milling
services during a year. In a typical week,

100
80
rice millers operate for 6 days. During the 60
major rice season, millers operate for 8
hours per day and 5 hours during the . 40
. 18.2
minor season. 20
Regarding the types of machines owned by 0 . -

rice millers, we find that every rice miller

Proportion of Farmers (%)

\
. (9/<0§ \,OQ b& b& \"b 6“0&\

owns a milling machine. About 54.4 < & °© N
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percent of rice millers own a destoner, 45.5 percent also own paddy drying yards and paddy cleaners
respectively and 18.2 percent own a rotary shifter.

When asked about the country of origins of rice mills, a greater share of the rice millers indicated that their
rice mills were manufactured in China, followed by Japan and then India. For paddy cleaners, 27.3 percent are
made in China while 9.1 percent manufactured in Japan and Ghana respectively. Most of the rice mills are
generally not aware of country of manufacture of paddy cleaner, destoner, rotary shifter, weighting
equipment, and packing equipment.
Table 3-19 Origin of machinery

Country of Manufacture

Type of Machine

Rice milling machine 63.6% 27.3% 9.1% 0.0% 0.0% 0.0% 0.0%

Paddy cleaner 27.3% 9.1% 0.0% 0.0% 0.0% 9.1% 54.5%
Destoner 45.5% 9.1% 0.0% 0.0% 0.0% 0.0% 45.5%
Rotary shifter 9.1% 0.0% 0.0% 9.1% 0.0% 0.0% 81.8%
Weighting o o o o . . o

equipment 0.0% 9.1% 0.0% 0.0% 0.0% 0.0% 90.9%
Packing equipment 9.1% 9.1% 0.0% 0.0% 9.1% 0.0% 72.7%

Figure 3-12 shows the payn?ent Fig. 3-12 Mode of payment
methods for machines

purchased by rice millers. As
H Cash ®Lloan

100.0 100.0 100.0 100.0

90.9
100 80.0 83.3

80

60

40

0.0 6.7
20 9.1
0

Rice mill  Paddy Destoner Paddy  Packing  Rotary Weighing
About 80 percent of paddy drying cleaner equipment shifter equipment

drying yards were bought by yard

illustrated in the table, the main 120
mode of payment of machinery
purchases was by cash. Thus, for
rice mill machines, 10 out of 11
rice. mills representing 90.9
percent were purchased with
cash while the remaining 9.1

percent was purchased by loan.

Proportion of Rice Millers (%)

cash. All the rice millers who own
paddy cleaners, rotary shifters,
weighing and packing equipment were paid in cash.

As shown in Table 3-20 each rice miller is involved in rice milling (i.e. milling service, milling and sales,
purchase rice from producer-milling-sell). About 63.6 percent of rice millers are also involved in packaging
(bulk and retail packaging). Approximately 55 percent of rice millers are involved in drying and storing
respectively.
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Table 3-20 Type of business activities of rice millers

Type of rice milling activities Percent (%)

Rice milling (milling service, milling and sales, purchase rice from

producer-milling-sell) 100.0
Packaging (bulk bag packing, retail packing) 63.6
Drying (by mechanical drier, by sun drying) 54.5
Storing 54.5
Harvesting 9.1
Other 9.1

As presented in Table 3-21, 45.5 percent of rice millers buy paddy rice from producers. Also, in 2017, a rice
miller bought an average of 12.97 metric tonnes of paddy rice. Interestingly, the study observed that rice
millers purchased paddy at GH¢160.00 during both the major and minor season in the past year (2017). This
could be attributed to the fact that rice farmers at the Kpong Irrigation Area practice both irrigation and
upland rice farming. Rice millers earned an annual revenue of GH¢37,500.00 with GH¢20,000 made during
the major season and GH¢12,500.00 during the minor season. The results indicate that rice millers have
45bags/day* milling capacity.

Table 3-21 Milling Production quantities by seasons

Proportion of rice millers who buy paddy rice 45.5%
Average quantity of paddy rice purchased (MT) 12.97

Buying of paddy rice by season seasons

Purchase of paddy in the minor (GH¢) 160.00
Purchase of paddy in the major (GH¢) 160.00
Proportion of rice millers who sold paddy rice 54.5%

Sale price of paddy rice by season (Median)
Sales of paddy rice in the minor season (GH¢) 160.0
Sales of paddy rice in the major season (GH¢) 160.0

Revenue by season (in GH¢) (Median)

Major season 20,000.0

Minor season 12,500.0

Annual 37,500.0

Average milling capacity/day 45 bags

3.6 CHALLENGES FACED BY RICE VALUE CHAIN ACTORS

Actors along the rice value chain face a myriad of challenges. Some are unique to specific actors while others
cut across all actors. The study identifies the core constraints from the production to processing of rice in the
area.

4 Estimated size of a bag of paddy rice ready for milling is 120kg. Therefore, the total rice milled per days is equivalent to 5,400kg.
Estimated hours of work based on a single shift is 8 per day. As a result, average installed capacities of 675kg/hr of rice millers
were observed.
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3.6.1 Challenges faced by farmers
Findings presented in Table 3-22 indicate the constraints to rice production as reported by farmers at the
time of the study. The top eight production challenges are:

a) Water shortage (reported by 83 percent of the farmers): Water is a key element of agricultural
production. Water scarcity can cut production and badly impact on rice production.

b) Low soil fertility: Soils are nutrient deficient and thus require regular use of fertilisers, yet they are
expensive. Indeed, even agro-input dealers reported that agro-inputs are generally pricy, a factor
that partly explains the low demand and use of such inputs.

c) High cost of mechanisation (reported by 54 percent of farmers): The reason why farmers have
continued to use rudimentary tools in their farm operations is because they lack capital needed to
acquire appropriate modern farm implements such as tractors for ploughing land, planters, weeders,
spraying pumps, and combine harvester among others.

Table 3-22 Rice production challenges
T aengy | ercent |

Water shortage 78 83.0%
Low soil fertility and limited use of productivity enhancing

T 61 64.9%
High cost of mechanization services 51 54.3%
Limited or lack of knowledge about the different rice

varieties 3 45.7%
Availability of inputs 40 42.6%
Rice production is labour intensive 37 39.4%
'rl';zr;ss:tr\‘lcvzl:s)llenges (e.g. high cost of transport & poor 28 20.8%
Lack of or poor storage facilities 23 24.5%
Land size 22 23.4%
Access to credit 11 11.7%
Pests and diseases; and limited knowledge on how to get

rid of them 10 106%
Low and fluctuating prices 9 9.6%
Availability of machinery/ machinery services 8 8.5%
Lack of or inadequate market for rice 7 7.5%
Inputs cost 7 7.5%
Cost of machinery for purchase 4 43%

d) Inadequate input supply: Supply of inputs is limited as reported by 42.6 percent of farmers. Since
supply is inadequate, technical advice to farmers about the correct inputs to use, how to use the
inputs (mixing ratios and application rates), and safe handling and use, among others is also limited.

e) Rice growing is labour intensive (reported by 39.4 percent of farmers): Rice production involves a
series of activities such as: acquiring land (preferably swamps); ploughing the land at least twice;
preparing seed beds (for farmers who plant rice in lines); transplanting and planting rice seedlings
or broadcasting rice seed in the prepared land; weeding at least twice; warding off birds and other

pests; harvesting/cutting; and threshing rice in the field; bagging and transporting threshed rice
home; drying the rice; and bagging and transporting threshed dry rice to the mills for milling and
subsequent sale. In all these activities, labour as an input must be employed.

f) Transport related challenges (reported by 29.8 percent of farmers): Some farmers lack personal
means of transport and yet use of hired means is expensive. Moreover, the poor road network,
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especially during the rainy seasons increases transport costs. Regarding ownership of transport
means, farmers are encouraged to market their rice collectively as a cost-cutting measure.

3.6.2 Challenges facing rice millers

Like other actors in the rice value chain, traders face many challenges but the top five (5) most frequently
reported ones are: high cost of spare parts (90.9 percent); high cost of machinery (72.7 percent); low quality
of spare parts (72.7 percent); electricity outages (72.7 percent); and farmers bring poorly dried paddy rice
which is an additional cost to the miller to dry the rice to right moisture content before milling (63.6 percent)
(Table 3-23). Other challenges reported by rice millers include: high operational cost, accessibility of spare
parts; low selling price of paddy rice, limited number of customers, unfavourable weather, access to credit,
durability of machines, limited milling skills and knowledge among others.

Table 3-23 Key challenges faced by rice millers

Business challenges of rice milling Business Frequency Percent

High cost of spare parts 10 90.9%
Cost of machinery 8 72.7%
Low quality of spare parts 8 72.7%
Unstable/shortage Electricity 8 72.7%
Low quality of paddy rice 7 63.6%
Operational cost of machinery 6 54.6%
Accessibility of spare parts 6 54.6%
Low selling price of paddy Rice 6 54.6%
Limited number of Customer 6 54.6%
Unfavourable weather 5 45.5%
Access to credit (financial service) 5 45.5%
Own skills and Knowledge 4 36.4%
Durability of machine 4 36.4%
Low capacity/performance of machine 4 36.4%
Access to good markets/buyers 4 36.4%
Market price stability (price fluctuation) 4 36.4%
Transportation 3 27.3%
Conditions of storage 2 18.2%
Low capacity of drying 2 18.2%

3.7 GROWTH AND EXPANSION OF RICE VALUE CHAIN ACTORS

The rice farmers, mechanisation service providers and rice millers generally have future plans for their
businesses. As a result, we sought to ascertain the future expansion plans of rice farmers. We observed that
almost all the farmers (97.3%) have plans for expanding their farm business. On the specific area of expansion,
92.5 percent of farmers are willing to buy agricultural machinery with the farmers who already own
agricultural machinery expressing high interest compared to their peers who do not own agricultural
machinery. Other expansion areas of interest are irrigated land (23.2%), introduction of agricultural machinery
(20.1%), increase yield (15.8%) and improving the quality of rice (12.6%) (see Table 3-24). With regards to the
type of machine farmers are willing to buy for business expansion, more than half of the farmers interviewed
are interested in acquiring power tiller, followed by harvester and tractor.
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On willingness to purchase YANMAR's power tillers, which cost about $6,500 (i.e. approximately
GH¢29,000.00), only 23.5 percent of farmers expressed interest in purchasing such power tiller with cash. The
key reason cited by the farmers for not buying YANMAR's power tiller is just lack of interest in purchasing
the brand.

Table 3-24 Business expansion plans of farmers

Machine owners Machine All farmers
and users users
Expansion of business 100.0% 94.6% 97.3%
Area of expansion
Willing to buy Agric machinery 97.4% 87.5% 92.5%
Irrigated land area 60.5% 81.1% 72.5%
Introduce agricultural machinery 52.6% 69.8% 62.6%
Increase yield 47.4% 45.3% 46.2%
Improve quality of rice 36.8% 37.7% 37.4%
Introduce different variety of rice 13.2% 35.9% 26.4%
Increase selling price of rice 21.1% 32.1% 27.5%
Storing of rice 7.9% 32.1% 22.0%
Introduce cash crops 7.9% 30.2% 20.9%
Upland farming area 0.0% 5.7% 3.3%
Type of machine
Power Tiller 32.4% 75.5% 54.0%
Harvester 35.1% 2.0% 18.6%
Tractor 24.3% 12.2% 18.3%
Rotavator 2.7% 6.1% 4.4%
Truck 2.7% 4.1% 3.4%
Rice mill 2.7% 0.0% 1.4%
Farmers who can afford YANMAR'’s power
tiller which cost US$6,500 (GH¢29,000) in 23.7% 23.27% 23.4%
cash
Reasons farmers would not buy YANMAR's
power tiller
I do not have enough cash to buy the machine. 93.1% 97.7% 95.8%
I have enough cash to buy but I have no
6.9% 2.3% 4.2%

interest in that business.

Like farmers mechanisation service providers are also interested in expanding their businesses. As shown in
table 3.25, all mechanisation service providers are willing to expand their business in other areas. On
willingness to purchase YANMAR's power tillers, which cost about $6,500 (i.e. approximately GH¢29,000.00),
only one service providers expressed interest in purchasing such power tiller with cash. The key reasons
assigned by mechanisation service providers for lack of interest in purchasing YANMAR's power tillers is
inadequate capital, and lack of interest in YANMAR brand. On the ability of service providers to utilize bank
loans to purchase YANMAR's power tiller, approximately 86 percent of mechanisation service providers are

interested in such arrangements.
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Table 3-25 Future ilans of service iroviders

Service providers who are willing to expand 10 (100.0%)

their business
Area of expansion

Other machinery service 10 (100.0%)

Service providers who can afford to purchase 1 (10.0%)

YANMAR's power tiller
Reasons service providers would not purchase
YANMAR's power tiller

Machinery service providers who do not have 7 (70.0%)

enough cash to buy the machine.

I have enough cash to buy, but I have no interest 2 (20.0%)

in that business.

Machinery service providers who can utilize 6 (85.7%)

loan from the bank to buy

Appendix 1

At the level of rice millers, 72.7 percent of the interviewees are willing to expand their businesses. On the area
of expansion, we find most rice millers expressing interest in acquiring additional/new rice mills; venture into
other mechanisation services; construction of storage facility; and investing in marketing. Some
mechanisation service providers are interested to expand into rice production and provision of financing

scheme for farmers.
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Table 3-26 Future business plans of rice millers

Willing to expand business
Area of expansion
Rice milling
Other machinery service
Storing of rice
Marketing of rice
Self-cultivation of rice
Financing to farmers
Interest in agricultural mechanisation service provider business
Willing to buy agricultural machinery to expand business
Preferred type of agricultural machine
Rice mill
Power Tiller
Harvester
Destoner
Plough
Trucks
Rice miller ability to purchase a machine worth $6,500
No, I cannot
Yes, I can
Yes, but not interested

Willing to utilize a bank loan to buy the machine

A-28

87.5%
75.0%
62.5%
37.5%
25.0%
12.5%
90.9%
100%

54.5%
45.5%
27.3%
9.1%
9.1%
9.1%

72.7%
18.2%
9.1%
37.5%
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Almost all the rice millers are interested in expanding mechanisation service provider business. Again, all rice
millers interviewed are willing to buy additional agricultural machinery to expand their business. On the
preferred type of agricultural machine, rice millers are looking for rice mill (54.5%), followed by power tiller
(45.5%) and harvester (27.3%). On willingness to purchase YANMAR's power tillers, which cost about $6,500
(i.e. approximately GH¢29,000.00), only 18.2 percent of rice millers indicated that they can afford YANMAR's
machines. On the ability of rice millers to utilize bank loans to purchase YANMAR's power tiller, about 37.5
percent of rice millers indicated that they are willing to utilize a loan from a bank to buy the machine.
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Part 4

Conclusions & Recommendations

1. Group selling is the most viable entry point for YANMAR

As shown in the results, most of farmers do not possess farmlands large enough to justify direct
investment in machinery. Input use is also relatively low due to very low purchasing power of farmers.
Most farm investments and/or input purchases are financed by farmers’ own savings. Most loans
contracted are used for operational purpose. Most farmers, especially those who already own
agricultural machinery, expressed high interest in buying agricultural machinery to provide services
to other farmers, increase yield and improving the quality of rice. Most farmers cannot afford power
tiller with cash. As a result, they are more willing to pay a small fee to service contractors in exchange
of services including plowing, planting, tilling, and harvesting for their small farming acres. As a
consequence, YANMAR could consider group procurement packages. YANMAR could also tap and
strengthen lead farmers, which includes providing assistance for lead farmers to sell YANMAR
brands.

2. Farmers/firms in rice business or potential customers are highly price sensitive

When targeting potential customers for agricultural machinery it is key to understand what their
trade-off between quality and price is, and take into consideration their high price sensitivity. Most
farmers, mechanisation service providers and rice milling firms cannot afford power tiller which cost
about $6,500 (i.e. approximately GH¢29,000.00).

3. A carefully defined marketing and branding strategy is essential to influence customers

Advertising needs to be adapted and tailored to local conditions, considering the different type of
customer targets. As shown in the results, a considerable number of farmers, mechanisation service
providers and rice milling firms are not interested in YANMAR brands. To enhance awareness of
YANMAR brand, it is particularly recommended for YANMAR to provide potential clients with
technical demonstrations. This should help customers to have more confidence with the YANMAR
equipment and learn how to efficiently use it.

4. Low access to credit keeping the purchasing potential untapped

As indicated in the results, most mechanisation service providers, rice milling firms and farmers
operate informally and do not have ownership certificate, which is a necessary element to access
forms of credit in order to afford investments in machinery. Despite an improving microfinance
system, access to credit is still very low, if not just limited to larger growers. As a result, YANMAR
need to sell products through financial institutions in order to curtail non-payment issues. Eventually,
the financial institution can provide a guarantee for the buying companies.

5. Purchasing propensity for machineries mostly focusing on rice cultivations

The agricultural output in the area is mainly composed of rice and yam, which is produced almost
exclusively by small farms, the majority of which do not exceed 7.2 acres. The main forms of
agricultural machinery used are tractors, combine harvesters and rice transplanters. Moreover, most
of the mechanisation service providers are interested in expanding their services. Some rice milling
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firms are also interested in venturing into mechanisation service provision. In considering market for
the farmers, YANMAR need to take into account the key machinery package mechanisation service
providers, rice milling firms and farmers need.
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