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The Impact of Using Modern Farm Implements on Farmers Livelihood
Improvement:
A Choice Experiment on Farmers Tractor Selection at Debre Eliyas, Ethiopia

WORKNEH Wubamlak Ayichew (Graduate School of Life and Environmental Sciences,
University of Tsukuba), UJIIE Kiyokazu and MATSUSHITA Shusuke (Faculty of Life and
Environmental Sciences, University of Tsukuba)

1. Introduction

Subsistence farming in Ethiopia is constrained by old aged technologies which are less efficient
and time consuming. Most of the farmers are dependent on animal power and human labor for
plowing and harvesting (Mouazen, et al 2007). The introduction of powered engine tractors for
plowing can save time and energy which increase labor productivity.

Currently, wheat producers in the study area started using rental tractors and combined
harvesters for plowing and harvesting. This research is designed to investigate the preference of
wheat producer farmers for adopting powered engine farming machineries and to understand how
subsistence farmers can access modern farm implements to achieve higher income. A choice
experiment was conducted at Debre Eliyas district, Ethiopia for alternative four-wheel and two-
wheel tractors with respect to the ordinary oxen plow.

2. Methodology

A choice experiment was applied to understand the preferences of farmers for alternative
farming machineries. Two experiments were conducted on rental service and purchasing own
tractor at the study area. The random parameter logit model was used to capture heterogeneity

across respondents. The utility of farmer n choosing from alternative i tractors can be expressed as:
J
Uni = Zﬁnxnji + gni
j=1

Where, Xqji 1s vector of variables (levels of the attributes), [,

is vector of individual
specific coefficients (different across each farmers) that capture the heterogeneity across respondents
and &, is the stochastic utility which is unobserved to the researcher with independent and
identically distributed(i.i.d.) extreme value.

In the estimation process, a conditional logit model and a random parameter logit model were
employed and gave similar results with the tables below. First, the conditional logit model was
applied assuming homogeneous respondents. Secondly, the heterogeneity of the respondents was
acknowledged, and the variables were assumed as random and normally distributed across the
population. In all estimation methods, the estimated results gave the same meanings over variables
as stated below. (NB: in the tables below, only ASC was assumed as random variable)

3. Result and Discussion

Table 1 shows that “four-wheel(FW)”, “plowing only(PO)” and “plowing and transport
only(PTO)” variables are found significantly positive and the price coefficient is significantly
negative as consumers prefer cheaper prices. The WTP estimation result (Table 2) shows that the
respondents valued FW tractors ETB 149,142 whereas PO tractors ETB 218,253 and they are willing

to pay ETB 367,957 for PTO tractors.



Table 1:Estimated Coefficients PURCHASE

Table 2: Estimated WTP for PURCHASE

Estimate Std. Error Estimate Std. Error
FW 1.74E+00 *** 2.62E-01 W -149,142 * 60,395
U -1.53E-01 1.68E-01 U 13,071 15,123
PO 2.55E+00 *** 3.11E-01 PO -218,253 * 86,784
PTO 4.29E+00 *** 4.69E-01 PTO -367,957 * 145,118
Price -1.17E-05 * 4.65E-06 ASC 36,469 81,373
ASC -4.26E-01 8.57E-01 sd.ASC.ASC -61,322 135,442
sd.ASC.ASC 7.16E-01 1.59E+00 Signif. codes: 0.01 ‘* 0.05,0.1""

Signif. codes: 0 “***” 0.001, 0.01 *" 0.05, 0.1 “ *
“U” means “used tractors”

Table 3: Coefficients of RENT Table 4: Estimated willingness to pay for RENT

Estimate Std. Error Estimate Std. Error
™ 0.0495 0.1521 ™ -12.1167 37.2715
AH 0.1531 0.1522 AH -37.5188 37.3403
Rprice -0.0041 *** 0.0004 ASC -1,719.8573 *** 42.3856
ASC 7.0204 *** 0.6838 sd.ASC.ASC -4.6326 148.1812
sd.ASC.ASC 0.0189 0.6049 Signif. codes: 0 “*** (0.001, 0.1’

Signif. codes: 0 “*** 0.001, 0.1 "’
“TW” means “Two wheel tractors”, “AH” means “after harvest payment mode”

Table 3 shows the coefficients of rent experiment results. The value of the alternative specific
constant(ASC) is significantly positive showing that farmers preferred using rental tractors for
plowing. Whereas, the rental price(Rprice) coefficient is significantly negative as consumers are
sensitive to price change. Table 4 shows the willingness to pay for non-monetary attributes of renting
tractors for plowing. The values of alternative specific constants found significantly positive. The
per hectare value of plowing estimated to be ETB 1,720 per hectare which is comparable to the

current rental price ETB 2,000.

References

Aizaki, H. "support. CEs: Basic Functions for Supporting an Implementation of Choice Experiments.
Comprehensive R Archive Network. 2014." (2014).

Aizaki, Hideo, Tomoaki Nakatani, and Kazuo Sato. Stated preference methods using R. CRC Press, 2014.

Carlsson, Fredrik, Peter Frykblom, and Carolina Liljenstolpe. "Valuing wetland attributes: an application of
choice experiments.” Ecological economics 47.1 (2003): 95-103.

Lancaster, K. J. (1966). A new approach to consumer theory. Journal of political economy, 74(2), 132-157.

Louviere, Jordan J., David A. Hensher, and Joffre D. Swait. Stated choice methods: analysis and applications.
Cambridge university press, 2000.

Mouazen, A. M., Smolders, S., Meresa, F., Gebregziabher, S., Nyssen, J., Verplancke, H., ... & De Baerdemaeker,
J. (2007). Improving animal drawn tillage system in Ethiopian highlands. Soil and Tillage Research, 95(1),
218-230.

Rigby, Dan, and Michael Burton. "Capturing preference heterogeneity in stated choice models: a random
parameter logit model of the demand for GM food." The University of Manchester, School of Economic
Studies Discussion Paper Series 0319 (2003).

Train, Kenneth E. Discrete choice methods with simulation. Cambridge university press, 2009.

Train, Kenneth E. "Over People." Land economics 74.2 (1998): 230-39

10



RFURMEORBREICE T5E0LOR LEERRERE DML
— S YT TOFERENHEEOCHRRAILU LR HARKBORTAS—

A (e & M BRBR B2 22 ST ) | ZH RS (e & HUERBRBE 2T JERT) | TRIRE — (RA =1 %
ZUF) . TR (R - NHIBREE 7 +—T )

1. [FLC&HIC

TUTRT 7V AT, BAMARADE GRBE L HSTHES) | N 3= S AR S ¥ 1=
FRNFELLIERL, LIELIEHIL - ik - =k - ﬁﬁ&&zw747ﬁgﬁf%zéhé%ﬁ%£
T 5, FAUL, #HERY I o~ K UNCED (1992) . 2 L =7 ABF B MDGs (2000) . £ B3 B =
SDGs (2015) EZEE L S>OZNICHEET ZEBHEESOENIC L b 63, & F & % 22 FIK S0 Hisk
PEEERE L, ZERRMERD O OEIBICHET T 2 0BT A N2, T LT, THEFERE (A
BIEENC L W BB ICHILT DS - B - ARRRORIE ) | ICEIN TV D MIsCHE SR
JEg (Ehna., FEiRir, FEARABERAREZRLE) BV TIVEECRLATH Y, ik - HER
BREMB ORI Z R TIRNR D TH D,

Bz bix, D HMEOMRICET ., PG & B R A R L oo, tha5EE o Tk
HI72 Bl 2 NET 5 THES Lo B LR AR OMRE E1E 2 R AL S8 5 A EEOAI%E ],
[ZN 0 ORIy AT LMK E VR A~DME VAR | TEKNEIRET VOB IET 71 —F
DG E K] % Eifk Lo B iER2ReIc 0 A TV b,

HKETIE, HEHIEO—DTHL X VP =THE - VLT VR TORERGZRINT D,

2. WRBOPME

AT IR, 2o =T O EERT A AT AT — AN D 240 knlE ENERICAE L, mEALC
120km, FPEIZ 60km, fmiZmE28 2,600m 282 2 K& 2RI TH D, 1 > FELLRE 1T 2 A
(BHm) %), SR CITERAKRN 2, 500mm~3, 000mn (2 & Y, = THEFERND 5,
5 1, 600m B2 D BT HRREER L Ao TR Y JHIHIRC A L= AT — ATHO FEHE ek
o TWD, A —AKX Y T —27 (=T b X =TT TRt AICE 22 5 13S0 1L k)
D—2>THY ., KITHOLEE L EDLN AL OMBEMOE AT L o7 EAEMEHEEDE N A
BRANHDLZ L THMHNTND,

T VLRI, FiC UL (Waluguru) & FEIEN 2 RBEDSJEE L. BEMITO A A X FEfb.
AT UE, Fx oA Al EREDOEREEY, Ty XY REOELIEYN. BEMKTDO AT T
RN DFE, Vv I IN—Y wrd— FeAOFEEEY (ru—T7, avay, vFEY,
NNEELIRE) BRI N TS, Qe THMERHIZIC L B O ERES /NS WD & & RRMHE
R EIC XV AROSBMAEZ > T, /NEFEZ M B DR EN R BEEEN T TN D,

EHYVOHHITEr Tl T, KBOEEHTH Y ENTHLEBROBEEYOEHRME 2> TND,
— T, UV E AR SERKIT L & L0, BRSOAEICEET DR %EE o SHEBMEITR
Bl CTH D, MEMBERLDLOFY A MK v a X VMR- FRE O MMk 2 R & . 4
(ZHER 800m AU X D & Z AINLET DA 21X, R &% o X 5 Z/hMBEIC KD I, Ax oB#h<
WL T R CRERICL D, ERCIRE~OT 7 AN o I oHicaWnicbrnhbbd, 0
BEICHT PR TELT, KENE, 4o F=7ENTLAKOERIED —> L &5,

3. fBRE-—BRCREREDEE—
WAL 6 OFE ORI 2L X —FWHBHRBIC LV RBEREN G X o F =T Tlxbs1,. 20

11



— 7 CHR IR & BATIR ORFEKR ENBHITIER LooH D, ERMELR EOHEA V7 TR+

Bl E 7 iz bR Ml o L il sk 0 A OV & ik, HullE IR (HH AR e R )_y<%%fﬁé$¥%m
TTWa, £, ZALOMIRTIE, FF - HFEAODOEBIARHNBEE TH Y . ADBRIIEX S
AT 7V DA A= TR T L ABBEAETL TV D,

RFEHIE R Lamsix, MIRERZINET 24% (Bl 20X, BRI, KANIZ K2
HIOMERF, HEHEAL COEFHER L) ~DIRFEEZREL L, B>, THEFRSAERBRE DR
BE (Bl x X, HHRERAE, FkoREE, HoJER, TEOM R E) PMEZI - THLENEZEEL
20 PHiHEEZFH LV T2 23 0IC# L LTWE,

TNT IR ZOFISTIE R, FIICEEIAREDED LEHERET 5 72O OBEMEHER O
PERPMRFE XN TORARDE K2 LT L0 | KR EERE DS LLCER R FHRAERRN KDILOD
by, BREPZENEZMESE DL LD TERNEREMEOHE ] IZfoTWnD,

4. HIGEREERMEENT

(1) BoLORLEARERZDERES

I TR R BER S 27 JMIER T 2, 30 A 2 2 1EWoA S S s, &
BHEY) (/o —TvFE, DAFETY, avauiRl) EAFFIEEERBFENARTH D,
FERFIL, 20034, [HES Lo\ EEAERORE) ZEML T, ERAELE &bk 85
TlenN=F 28 AN LT,

TERBIROEE, FHOER : "=T1F, EREETHIEEH AT A0KEEBECTH D, T
iﬁﬁaﬁibﬂ%<m¢%#éﬁbﬁw%ﬂ% CHMAIEHTE 2, 7 VROEWEM TH H720
KEHRrOTDDICBRBHROBAZFATE 5, FIBHEEZILELZWESIEHHOFTEEHERH 5\
IFIEANIZEZTHND Y Y ba 7 7 R EORFENED 720, BEAROFEHDNIZRT 5, FEITIEEE
REEAE VI L L, BRECEE, U, T2 S @ cEH T 570, MBI boMEZED
M0 (EhE LA IZH3IaTE b,

AFtALE: A=F OEBETSICTEBRWNEERH Y . T =T Offifgix, 1ke72 0 JEET 15
Kb, 3@% 30 RAAZRI%RT 5, IIZ, 4720 20mX 20m DM T 100g OFEENN=F B EFE L,
FhE 2 Fv/ke T“EH;%%L&Z%I%/EJ@& 200 RVDOIA L 72D, TGEO@EWAS=Z NEAEH
ol EAHT . FRICMEZEHER OIRY 51 Z HiEHIT 5,

B - ERBEOEBESCRE "= T HIEOE THHTEROBEMMNILRT 5 2 & TR
Rk & AR O MR EE (B 21E, KIEEHES TERE) 2672 L, BEMA~ LTS 7 b
T 52 LI XD BEMBHESOIRIFENBA T 5, & LT, HRE & BRI & OfRER (Ny 77—
V=) BTELRE, BT EEKE - ARBRRREOEBERSHREN R EIND,

(2) Tazaz=7145%) OLHEA

FH e BT HAEREEEN TE R RoEREDOBRENAFTIIREN TH D, FZbid, #5658
AT 2 BB B2 ke S8, 72, BELR2VWTIRAREOND FiEEBER L, FEiF
RBpALEDTND, 2, TBREKRO—HOBELH L EBIEEDFEA] | THROZITIRY (I
%%)J\TMI-%%ﬁﬁA@&Q(W%%)J\TEQLKXF/ﬁ HOBY ] ENE L
éﬂsEﬁ%%bmb@%ﬁ%ﬁ&@of%b@&ﬁﬁ“xhy7 CHRMA T BN A U N TH D,

=T AEEHWZRE TIEL, 20mX20m O LHIE U CHEE 70 RARE ORI Y 2 iiAte Z LN TX
502byﬁ%%&%ﬁi{éAét@mw#mm%w&g®ﬂm_%ofi\+%&$W&&éo
5. 8hHhYIC

fe hvs BRI HHWIE TEDS LOBREE)) W) TN ARRRITEERTH D, TOils
i 7o 9 BRI TR ATRE R RR 2 o 72 i TRAR EREREOEEE ] Z2Mmz bz,
AW, B CIISRAIY Tldd 208, FITIIE LS B A AET 2 MV A OFEF TH 5,

12



SO—N\)E—23 DELERICEE) D3 F ) AL HRBFICRIZTTHE
—HBIL—=xIcB A EEERLELT—

JEF5HE (A AKREE)

1. [FCHIC

AX Y AN EU 22D OBERLZRE L, EUNICEIT 57 ik ER o x4 2 A5 &
Ao TE T, AL BT B I X —= v N OPSER G FAEIC WA L, A4 10 H 1 H
CIMEREIEASTOR, K9 EORESERE VI RERE R ofo, PREUFIIMAL &R DT IR HE
OEFILEES LR, EROKBELETHY, SROEBEIFENOEE THD, AL TITR
MRS TAHELNAIZuy) —2 a ) ) XA ZEBEBIGRFEFEIRENLHERBEE TSI &%
HHE LTRY, ARETEIZ i) —VaF U RLADFr—RARZT 4 —L LT X L—=x
OIASTRIREIZ DWW THREER (T 5

2. BRMER

HiE, R E OREIE HIAHE, EHIE A X AE TH o2 v —= v 1T 18 AL HIBEICEhF LT
AN VARG ORI KV, B OESBARHIE X KR biLZ, £0%, —REE L7ZBIETIX
HoOTWNED Y —FT X —NG| & & Lipo T AL N (1936~39 ) OH TG X, WHEkEIZKT
L7 7 v a3k, RIEEZRNRBUR - SUEIEBNIZ L HAADZ L, HHL—=FFBITON
THAMRG TOMMHZEEE Lz, MEBMEZORFEMITE Y, 1978 FITHEIEN, F 79 FICHIR
BEMHESH, IANV—=xZZL OSFICBIT D AREZBOES T L LD, LvLi
3 D FF A H AT A & TRAZ L 72 2006 4R 0 ck IE AR L E R OFEFFIC L 0, BB T IC Tl
WraZFTHZ L, FROBIFICKT D AGHIEEE -7,

3. BEMER

2008 FED Y —~v v a v JIFANA VIRRFICOERRITEZ G720 Lic, TDHROF U ¥ v itk
FEURRICEEZ KT L, BUEDQENICRE T 57 e) —Va F U XLD—2DHERE b o7,
AEN—=% bRRIZ, EEOEESLRIEZNHAR L, €5 LR OH TAAA VBUFIE EU
o DHEGHEIZ LY BMM B MBI U EZETL, BFOMNTELEZM> T o, ZhH6DE
RIIRA I ERL, AL UREORRRITIIFE U FHZESCETICR>TWVD, (K138

x1: REEHAEE (GDP)% .

i T2 17 | ot T o [ e ] CPC ERvERAE~LE
HE D EIE % R & 2 I BUF IS
A 1.5 2.0 03 1.2 1.0 B R B b

EU -0.9 -0.3 1.2 2.0 1.8
g 29 17 14 30 32 Too W EN—=F T AL
hal—=v | -31 1.0 23 35 35 DGD P OK) 20%% T
% ¥} : World Economic Outlook, IMF (April 2017) X ¥ {F % 0, ABVHEREEZ PO LT

ARA URFEOFR IR LTV DD, (ERBOKETL LAIKERICH D, WX LV—=% DEN
Fixg—nm v SEEE ERloTWD, BXLV—=% AD 1/4 PERH DTS HPERO LI H
LHEEhd, Nvtrtil oD T, PHEFTEEOEIGD 58.5% (2007) 5 44.3%
(2013) & 14. 2R A4 » b HEd L, WITARFTSEIL 21. 7% 6 41. 8%~ & #hn L 7=,

13



4. BABBEXIE
AR VTIENR Y L FN=FZ T IR RBUT & ORI TR DI LD, HUBEEEN ORLE 1T
IN (BDVITER) DI L, O A FREMFICHO WD, —J, BEL—=xZ2&TMmo 15
INFIEBEOBLHEEICHAA TN TR Y, ERIXEABIRL, Zf4&L i TENESBIRMNCY
LTS, ZOBGERRANETHDED I N—=xDALITEZTND, MEEOT—XIC
LAuE, 2012 I 17 BIGM O CEHBAEBEIEN O ORMEFEL Y b Z 0o 72MiE, 1 &L —
=%, YRU—=F, NLoovT, N7 VAFHERBD4MT, WTFiLh AL o OfTIRENRMNT
HD, DEN—= MEIBABIIHT DR B Denizd (K12R) , ghESCHEERK R ED
A7 TEE DO BIGINIHRTENTWD ESd, 29 Lk IZEEAH] OT TR
TN A R A 37 3 VR 239 < R 00—
LENTWD, 2012 4ED H Z )L—
=¥ MITBTDL—AE7T0 DM

A e BRI, 16 FIRMN T 3 AL Th
RUBLLE) BOWTK LT, tEERER S D%
'@%ﬁﬁfﬁ% WIEFE 10 fiTh D, ZOMA
R BOBIHEN S 1%, MBI & R BORF
St LOMTIbN D ZBOTTL

DX NP DI D DT KR

ROBMICKEL BB 525

LEZLND,

B HL—ZvBURE R & UFER

5. BREDEL

YL 165 k1T, BIBINDBEEOCERICL > THREN TV AEBZRI- S22 WEEA, TREMFITA
BINCEEZBITSEDEDICHBERBEEZMD ZENTES, LHELTND, HIRHEDEILIZ
LV BRBFOBRFIIETHEIEIS N, TEBIXTREBIFSE OEE TICENND, 78R EHEIEM
WAL, 6 WAMURNICH I RBRELET 2, MNESITHASE SN D Z LTV, FREUY
ITINGEES DO W HRERICK L CHIEGHEL >, £/, NMESITINEMBEMEZ L THZ b TE
R0, MEEL RN BE OB TICEBIND Z LR DIEA D, HENV—=x [T EU R EDH
1E2 MR L2, S REN RIE~ A 2 VT 4 Z A DMOE 2 ICROKT H 2 & 2#ET 5729,
MATDZ EiEE I,

6. BHYIC

AL VBN E T N—= v MBSO EENFES F T, DLV —=F ICAWEENTWNIZRBED
FHABNTE Y, 10 HLIFE, 1200 80 B2 O T E 2 LT\ 5, MERFIL, M2 L7ZBECIE,
T A N—= REOD 2 REAT A ¥ N 7 B NTNUERITE A A N7 LT DA - T
WIZR, ZO29T b N L U TINICAE B RS TS, BIEDOH X —= v ([T 5 i
EBEEH e b0EERELENO Y, BEMBEL L UIMNORBEKEILKRE, TOKEEIC LT
KR BEAL e WBUR 2SI A BB Z R 27 W2 CICRERR B D E O FERENRH H, L L72Rn HBIE
OHREJFIFMATICx L TN RBELZR L TE 6T, 4% OMNMEOMRIIEKAR L L TRE
HREETHDL, ZOXIRT—AFEUOMMIBIZIENTHEZ D 5 2 EERHY, £5 L1
BENLHETLZENEUDELICH L TED LD REEEEZ DO ONTAEMIEL T,

14



AT -TITIVI—) XEREICLDRRDIEMRL
—BRORRRANOE RILKIZHETT—

W B (T HEREFER )

1. MEORELHAEEM - Ak

H AR D AT U Tl 1994 AT S L7 R IR RIRE B/R7 Y —r Y — U XAE) &, %
AU 95 4270 & J& (LR AR BR B E O B Gk AN B 4G S 4L, A HECREZERE - RAIC K 2 Hudk g 1k
MAKAL LTz, L L, 205K 20 E05%0E L2 Bl slic B W, BEERE - RIS B ARICES
LTWD EIEEWEE, BITEONBBULERIEFEITY 27 74— X280V ThH,  [ERE LB O
sz« HEME) (IR 2 BRR L L CRERZRINOHEERFE-EOFLIZEI N TV D, BUFIZRFERNE
OHEFEIZ AT - BB ERME S LT, BERBEZFHENLRE Y XA L UTCEML TV 2 ks
2020 fFE TIZ 500 HUICAIE T 5 L #BIT TV b, 202 &b HTH, ER VAL TREREICE
HLTBY, ZOWK~OHENBRNTNDEZENSNDE, TDH, TRHETOBFRE - B
HOB M ZEH, S L, SBREHA~E L ST EFRNDLOEMRLRO LN TND,

ARICEBWTREZR\ENIER, HETLH-00MEO—21L, BERE - RIABEANRITEICS
JEL7-fEAMiE & L CHEL TW R WnWRIZH D, BITEETO L Z A, BERBOEBRRILBERIT
NOEILLEEEDTHDRITH D,

ZORIZBNT, A Z VT TIHRBERE~OBEAERANE R L TWD, A4 %Y 7 TiE 1985 £
T7UY—UXE (BERME) ENEITS. BRICEDEIRESENT TSN, eI
7YY — ) XELMENDBERENHAE Lz, TR0/ 30 F2 K@ LEZBETIE. A2V 7TH
WNOT 70— XEEITHI20,0008F & 72> TEY FIEMHO 1IEEE L TELE LTS, 2B,
EWNTEAMER O AERICED DT 7)Y — U XEOFIGIL 2015 ERES T 2.5%Th 5.

FITAMRETIT AXZVTICBT L7 7)Y —U XF (BERE) OREEZHALNICLENG,
T7UY =) REREDED LI ITEZOIEHALIZED > THWENIZ OV TELRL TN, 6
X, BADOEZRIE - RIAOJER, B RICHTEERE2RA D, £, "AI—FMOT7T 7Y Y —
URXEIZOWTHELT 5, KIC, SRICI0EOT 7)Y —U XEICx L TITo oA ¥ B a—Fik
fRESLIZ, 77V Y=V XEREOREEWHLNIT L, TO%, TRNETONHEREZD &
WCHADRFERSE - RIBOSRIZMIT RS Z1TO. b, A2 V7 TOBHFGAIT 2017 £ 9 H
12HPH 25 HIZNTTC=I VA - mv—=%MBLN AT —FINZBNTHEE L7z,

2. 41 BYTF7 « FRA—FMIZHBFTZTITIY—)XE

b Z A3 —F NI 2016 4EBE S THI 4, 300 BFD 7 7 U Y — U ZERH Y A Z VT THRHELL DT
TV =V RENGATHEMNTHD, NAT—FTMNEIA XV TOFRTHREENKALLHKO—>ST
b, T4V EBEI U, NN 2B 22 5 THIINCTH H 5,

BAFEZRD L, 1985 FFDT 7V Y — U XEIEMATRED S 90 FRPTE TIIA R, 727U Y
— VU XEZFETLEICITA XY TEIFOMN 72 ERRE T ~DOFHEE TR R 00 . 77U Y —
U XEREZER L TOLHAEE TIZ3FEAEINDL T —ARZ N, TOLH5EHHV, 1998
FEdhT= 0 205288 L 2000 4E75 5 2003 FEM E— 2 & 72 s TUND. Z DB 575, 2006 & DI
BEICEY, 770V =V XEWEOFHENMH TR o722 L &251T, 2013 FENLHUEEML T
W,

15



3. TUUY—1) XEREDHEHH

CITIE201THEI AIZEMLIZ 10O T 7)Y —1J XEFEA~DA X Ea—iflEfREE D &I,
AZVTICBTLT 7YY= XEREORFEEHONIT D, v, 77V Y —U XEOHi&
LT, =3V -o~w—=xIN3#, MADT—FTMTHTHD, SCHSFMEIIE (EHEH) 6 6,
(LIRAES 2 #F, SEH 2 EF TH D, 727 B RIE, b AT —FMOPLETH 7 4 Loy = b 15 FREN
2 B, 30 Ay RREEDS 2 HiF, 1 RERIRREES 2 §F, ZNLL EFE T A e —= v £ T 1 KDL B 4 #iF & 72
S>TW5DH,

. T7TUY—1) XEREDOHRIK

77— RERAEIL, CEED 2000 HE~05 ETH D, BREFOEREADETHSL &, H
ERFDOFEE 30 R~40 N Th oo —ANL VN, EBHER (60 fRELE) 206 BIE DR E FHHEAR
(30 fK~40 ) TBATHDIr—2Abd D,

BREHA TIEIBEB XA TEREOHRIEF, T/X—RhAL M AT (o FUfHE) OR 247, fiH
AT HY S5HEF LIRS TND, I B&B ¥ A I RIG°H v 7V TOFIHTHHE 2.3 1B E L,
TX—=RNAV N A T TEFHBVDEHEOFAT LB EOMENEEHTHD, 72, ED
BEL AT TRET 200, BTEHB L OFELB ML O0T7 7+ X I2BFRT 5,

L FFSH 720 OEEHIT. B&B XA T1E 8RS TI~SHETH D, LT RN—F A MEZAT
BIXTER S EFTASRU T THD, A X VT TET VY=Y X252 hT5Ihi=> T, BF
DEHNICHEDEFET L LN TE R, Z0RD, BFEOFSE/NROMER EE2HELTT
VY —U XEZBET HD, HEVKBBELRERERS I TSR,

BEREICOWTIX, BIREDORZY BT 501X 10 6 3HFT, 0 O 7 HIZT—REICKT LT
HLARNTUEHEEITSOTND,

2. FTUY—RXREIZLDERERE~DEE

JEEICOW TR, BHIFT AL B ARIZH S TERELL EOBIE Th 223, BOEHIOAR O HAE A )
Y OEEEEDDL T —ALZ N, EREEEDITIAY —TRT RY (VA V) DIV, BEE.
BRER7 VAEBRZL DD, BELTZ7IUREOFBOICHONTIE, EA (R BNEE ENER
BEIOEE LW r—2ARNEZEEAETH D, FRITEERIT 10 #FHR 9 fiF CAENHY LTV D, £,
T URREFED 30 M, 40 ROGAIE, EA (R) BT 7 UREEREHRAE L, QUTRECHEFL
TWABT—ARNBOLND, ZOZENG, 77V Y= X IEZO LMECEHMEHRIC & - TH
TR EDB TR > TWD ZENSND,

HERFEEZT 7)Y =) X220 ) T2 T D ENBNTHEBET L, D7D,
A, BFIIEREEBEGET, BRICHETIZENTES, ZOMTEEKRREZEHRTIHAR
DEFRAE - RIAEIZRR D,

HRIT 7Ty 72T ENL F—Xa—b—REBENERATHDLHZD, BADORFER
fi - RIATCRAOND KO RBRLED IR O%Eb HBARIZESLI R, £, HREOHIEFIX
RO, = YRF A NZHITITONRV, TS KV IERR EDHFEREIND, S HITE
AKINZBIR E A —FT IR TH D720, BAWILT T4 NN —bfERSNLTW3,

Fo 108 R SEFCITAEINTZEBEMEZINTL (VA Vb BT, F—X HKERY)
RIS, R LTS, AT, YROBM L LTHIEMT 2 Z LI X > TREM DA
fE% B2 &R, M4 ELZ LD TWND,

UEDZENS, AXZVTOT 7YY= XEBIFEFICE > TREOHE HARIZZ LTI,
HENAEZBLIEE L 2o TS, ZHWCMA T, BROBZFRE - RIBOASZOILK « H &2k
WL, EAfiER e LCol), B2 D5 L0 2B KEB L ORENRRIZR D EE2 DR
5,

16



JA—nN\IL-T—FN\)a1a—F1—2DINEADEFIZEHTIH—EER
—S Y —IIHBITEHEHBIEOEHI A H—

IVREE—ER (A AREAEKIE B2 B S SR B )

. ERRUEM
$LI%%§§C%VTH\%%%%mﬁﬁi%&?~v®—oﬁ%éﬁ\%@7?Dw%mﬁﬁk
EHIZEE LT TW5b, iz IE, e, ASEAN Ml CHER S TW AR FEIC 2R 0 H
Do EHLARTORE D FMIIAR SN D BEHEE LTINS, 70 —rL « 7— RN 2 —F = —Ixbi
#é%ﬁ%ﬁﬁ%ﬁ%%%%ﬁ%ﬁﬁ@é@b\ﬁﬁﬁ@ﬁ%&ﬁ%m%@ﬁﬁﬁiméﬁfékmi
KT T —FRNEBEIND L IR TE, LnLAaRs, BRUTMNMETEAR (B, 5587,
BEE) REINNZ L, ERBICAAAA YR ETHRMEEZ 7 VT T H T &#kb%hé%ﬁ%ﬁﬁt
DEASHF L7020 5 D2ODMNFK D, € 2 CTERIL, [EREFTZT &L LOMWE D REN ZHEE T&
AJAVIN; IS SF S5 e i$%£QMT%&kawoﬁﬁ%ift

2011 AELARE, BURICRFERENED 2 ¥ o ~—TlE, ASELELAESRNEENTFICHLB AL
HTND, AL, RETIEZINETIEE A EFIORD - B RO %WT\¢%@§Wﬂ
HHID D, TR ORFECREN T L-REE R 2 E 2 TB57T 5,

2. AEMELOWHR
(1) FAEOx G L x5
Ixrv—EHv A L—ERICBWT, it (1) 2, ZREUEF 123 Faxtgius, £BEFEO
JEMORAA IR & 2Rt mEA A Lic, /o, —8EFR (6§F) I[TITEEDA X Ea—ffE%xIT-
77
TR ZEIE, #HEEEF A 2016 SEN S BRME L2 T2 DWUEE DT —F DI LOMFEIE L722, FISEEL
T AT D D08, GNTARER T — A RHLDITETDH LD 2HOHLTH D, B A IERND
FETIA STV DR, BEBIZOWTIERHEOBFIT I E TIEE A SRR 20,
P GEFIL I v v~ —BUFRE O X3 #e U CRA R I L v Bk Lz, ARCi, A
g3 —— =Ll Fa/NMEL W, ZRUEEZRTE LW,
(2) s R
O/NEZ L EHEFICSIM L TR Y . KFEA~ORD T2 LR
%1m5bwéiou\xﬁ§%6$ﬁ%ﬁ§%ﬁﬁ%%%ﬁﬁﬁ@w$ﬁ\%%%%ﬁﬁ
BT~ AL —EXEEOZNEIZFERLCTHY . ZEEENKPREIFm-> TV0DENHHE
ECHY NSV AWAYIESoY
QNI Z SIS % b T R E D O EFAE VI | & TEEEM ORI L
ThHhOH, ZN—7L L TTIERI/MNEAGDBEANE LTZFEL TS
FEHICRDIBIERFEA~OA 2 Ea—fERICE D & TTIVE THEF LTV R T
Gk DZEENC L 0 JREEM ~ DY E NEIN TE RN &R d o723, %ﬁﬁ%film
ik TOEVED RSN THY | BEEMOMBELICLY ACESZFANCHE LT
HLERWENRT RV T —UTh D] 2 EMERIN TV S, s, FEEEit s T 218,
ILHERF( CEE R RO B 1 2 3E L7y (IR S B VY) b THh D Z &, R ERRERT
DEMHRE L T<ND Z & bl Sh Tz,
o, ZHEFH T/ A—Tb L, KPENY —F—L LTEREZE DTS (HRkE)

17



EWV) FRIFHER TERMN T, KPENEAT L THREE LTV 2881, 2oL/ MNEITS
BIZTHHO0, IMIBEERRIIERLV—T0—8E LTTIERL, B TEETHSDOHMN
&, BE TEORESIMORIEE HIR L T,
Q/INHIIEZR DIF D DBFRBR DO 2 MEM A B AT 5 Y A7 A 5 A 2358
RK2MHONDH L DI, ZREIHBE CUERD B IR < s STV D E3E A 12030 D B0 FkES
I NRBEZ PR <SMTETWDR, HLUWMES TH L83 B IZH ST KPEOH
FREL IR TND, RN e WEDITH H B FF MO L EFAEDR B VO E 5 bbb
TV ETAEEHEL K< OO0 ed AL THIEEDI GRS 2D 2 ER3HV1E5,
IHRBR, BRAEENEWVEZICERTT v L DT RNV NRRERZIC & - TORREE
Lo TND,

£1 ZARROEMERRVZEEE (HEA+HEB)

®2 BRESBOZARROMARMOER

(H# Z0IREIE~12E BT hREE L - HE
b Lo EE )

 EBE

Lt 7 e ML — B HEE
BRERT - Al R o | PEIRE | gorae | o | FRIRE
REZE | |Tope) | R ER | gy o | REH EE | pp o
FH M u | FHZHE | poay [ g | —1EA B
(T |REH| LR ™ | MM | 1-3 38| 38% 0.86 5l 14% 0.70
| el sy o.o0] siaa0] 3-5 i b 8.0 UL
1 o s 0.6l s anel s =0 o i 1s
3-5 o8 21 0.7a 177,058 24% ﬁD';D ; D£ D'UD ; ]4¥ l'ﬁ;
5-10 34| 28% n.08 197,477 27w 5; Li_t ] 1£ D'UD ; Dg D'DD
10-20 10 &% 0.82) 78,675 11X :+ o mni ulaﬂ % mui lIS’-'
20-50 54K L.66| 14.106] 2% TEREEW ; = : =
B0 LI o 0% 0.00 280 0% B 3.44 T.81
it 122 1008l 0.80] 728,227 100m] HHEA. BEAEHBLTVLMEL L0, B1E2TIER
T R ER - FEMSTHME—F LA,
- 4,77 4,87
S F (8 #1EELD

¥ TR HEA TS 2011 LI RIS X 2 BESBHORENER, ERIT T A%E—
ERORESIT Lind DI o T2 K EE F AR R F T EAINO>OH D, I 5T/ r—N
Ve 7= N a—F =2 —VIHABIAENDETHELINDY I v o~ —CREWHZEZITOEE B
INEVDOOHY . ZOBEPREAEES, FHUNEOEE R EIZORR o TV ORER S5,

ARG T, BAR - HINCZ LVWNETH, BREn I L2 EEEVEY | BEAEEMATE L.,
HELARBR D B DIEM OZFCE RN E TS ATE D bR Lz, 22 L, Zitnh¥
kD e, PEETHBNEED L EREE OBV IJEL TR, 4%, BB &b gE
FITPREN T ZERTRHEN D, Fio, DEITRPRICH U TR 2 WER OB IR
BT At H 5, 6o T, MNEOEFM EE B E L TR T 2B AT 55,
BIC BT T DB VI AL 7 U7 LT 27201203, EO X5 TEeRite, FHITEFRC K-
—25 D BRRE R S/ NE TR & A Dy, fikfeE L2 - TS ETH B,

25 3K

/NEED R

1) BHERE (2009) 77— "YU B— g v kg EEEM), [Z7a—"YE— a3 %] P419-439

2 )

AR OK PE A

( 2014 )

7o — X)L .

http://www. maff. go. jp/j/kokusai/kokkyo/food_value_chain/pdf/senryaku_3. pdf

18

7 — KXY 2 —F = — v HRE




BERHIECEo N - SR E R B L RIERICR T 50 R
- MRUBRTSHETIZEFTE7—R-RET4 -

HEP R — (EMARY)

1. [FL&HIC

2016 FEOFEFRIZTBWT EEERK®BIC X 2 2 b e —Bl5 & HugiR 8o s E ~Fndk LR3-S 2
BICHBIT o7 —R « AXT 4~ LU THRREREZTo72, TOH%, L F10M., ey —4 %
IAE L o#T & L7 fE SR, 2016 FEOMEREBRFIZIIFEOFIZBIZATIZ LA 2 TW R o 7GR E N
AT 72 > T E 72, BIRIOME TIX, NEBHE I SR X o mdE R ARE L, ¥ —F =
VUM S 2 L CIRBASE OFIENER BIZE, Wi O PEEMSRE DO SIHIAR T v v L DA 1
DHEIFES TS, LML, ZOMEX MO EEEROH UK FIEMIZ X0 R B ECB LSRR
T REBARITIROD IR Y | T S AHENTHR 5 mEE K OB sIc2Y , N-E /7 @M LTA b
0 —Zh BRI K > TT BRI RN T 5 ATREEN B 5 | L HE LT, 3 S BB o o L s sk (BR

FAEV) X, ADORD & mE bR, a3 2 =T 4t OMFRRNETETH LI ZoTWD, Fo, H
ODEORFR TIL, HIKAE U — FLTWS XD REEMEH L., Ax DB BT LTV, sty
%% < FOIOHERFLFEMA L TV Z &iE, MO THERPETHIN., BARFELETHR
DIRINROMN G IR, MR OIREL A D 572 O HIGFEE . ZPE - BPE, 1 IRFES, 6 IRFEEER &N
EZONDHD, HTROR &V o T BAL TN S REFIC LT RV, T S HBTEIOCEERNC L 72 3
ERERROBDEH THEE) & AN RO H 28D THAR] IcHkEn- I TH Y JR F52
FIBEMEE T2 [JRESAER bH 0. 7278 A 5ET JR, TEH S EELSR, EiE 42 50 3
oD, AFFECIL, HUsgERRFEHE/ D - HUBIE KT - D &lnbie EAD AL T H S imsfiHlkic
SHE S} X[ 5 o0 S 23 BLYE RIS & L C HUIE M b D BB AN 72 2 DA R AFSE LT,

2. IROEM

BT IR T &2 B L2 BGL AN 2E O HIRIR TIERIIThb T\ 5, £O—5T, #l
FARBUCAT X 76D Mtk & 2\, HBEEHEC A O EARMNARBMANHE LN N1 SOERE LT
Bz oD, MGEESCHICENFREL TE TV DT IAMTTE W T, MEHX [ o & siE I A3 B @
LAV E—F V(TN 2 HEDCEOBRZFRA Lz TIBIT 7 7 — X ~ | 1 K 2 HldE L &0
RIS > T, BkA 2T — ZWUE L T 4T » CTIRBLZ B2 L CE 203, AMFSE CIX AT - 334
] « ERAHT OREHERT 23 TIRASHUR T 7 — R b | &\ o 72 JRIEOEDE THY $TeAFIE 24T - 7=, JRIEO L
ek, IR B2 BRE ST 20X, Bt LTolIZ2m ESE5 2 ENRTEIRE(T
DIGERMEN D 5, mEIEEROEHIZ LY HlsE KOBLHTH 5 A0 B AR B R EE DS O H
I 0 BN 72 o 7o, BRI, BHiA LR TR oo T8RRI L, BB e
DIBRAWER LA, Wi THRVBSE NEE WD, BIRVERNINET S &, oo ekic
BEOICREDFT LR SRS DICIROEERH S, TOHB L LT, HHEKITICHTHIR
D AT IZHAAME < . ATALS3 T AR A OV 2 O R 35 BR 858 O H T VARRAT 20 & B IR D kAT~ & 2 L T W
LZENREBEZOND, RIRVBGIE, A =R —HIZHFENLIDN, Zhvk b, A hr—2hRL
RIRFIZHAET D00, SRIOWIEETIZTETZMEAT D 2 LIZTE TRV, 3 DO IR EDE
& U MBS THUR T —~N—2 | Z# BIE L, MERhEEE R & [EhE 42 5216 H L 72 8elE
JERSCJE WL — h OREEAS H 1D DMBEMEIZHOWT, LT — 2 b EET 5,

19



3. BAH 77 —XR FMRRICEDT—274#

2010 AT DN E AR A E KA E T o A TR, T SR TOEE 42 528 @ &8I RH 12 FEE
HEHIEAZ@EO LT AHEEIT 2894 B TH o7, LI L TAFHA (2016 43 H) Tidx, &
i IC 22 B EE 42 SHHCR D H M T ETAFEE 9100 5 Th Y | T F B HE fl S50 MR X [ 23
B L, Z8@ &S 35T/ o7z, ZAUTHE, T EHRAITHRROA XY FThd [ 7 EEERES)
KGE OWMBEIFRF SN Z LB RIGEFELIT o7, A 7 EERESIT 36 Fijdk ChRE SN T
B, MAE LG, BRIERTO 2013 0T — &% EARKFETHIET — X & L g L7 fER 2, 500 4304
LCWe, T IRATHRROBEA N2 MIIIZ, ACBHEEOBHIE & 2 #E4F O S 03H\  SRGE 1L RIE
N5 2 & PRSI, FEREEA~OREA & IFRFES N0, AGEEITH 30%H LTz, &
7o, BT & A IC (R HpIcER SN THEOBRT &4 OFGEIT OV TRl LZfEH, 2016
3 AIX 1800 B TH TN, 20175 ADIT—LT U A —27 TiL 1600 BIZHA LT, 34
M~ 7 7 & A%, AR X OB@IZE> THEMLZICb b bd, BULENSED LTS
JRIK D 121, K L7TeBOtE 2 H I SETERIE (JE—2—%) ITTDICE->TWnRnZ &
Zhd, V=X —FKDO=—XIZH L THY ., 1 SO THRAT 2 BCEIRIZ Cldim & & 12 xt
JETERL o TND, DFED | [FEBHT7 7 — A R~ L) R 2B ML TiEAe < BEEERT L[]
X5 THBHIE T 7 — 2~ &0 ) IRIEIBDE S MEE L 72> TV D,

4. BRET - T SHHET - BRETOBRERT & 5 THEA/ B D 7—X b RIEBMEL

MR IR ML O EE AR L L CBOEZI A, 3 DO HIRIKR (FIERT « 4 X R0 « AR DA
ik & U CIRI A BDEIR B~ DR 0 A ZRBIICERT 2 Z EAEETH D, KEEHEL, EO
BREFFUSICEEE L CWA O =7 L — A OR SR, 3 T2 EAL TR MRS sE I O Bl Ic
Ko T I LWE Fojiiiv) B2 57, 3TOBDEERS @ 72k &2 54127 ©—Ld 25 2
ETHREDRO NEL, VE—Z—~DT7 /L& LTHHL b, SBOLHNEZ D 261
7 =L 5 2 & TRIMBES A ENTL 5, & 2 CEBOCHIA RIRMEDE L LT Tk —~ 8
— 274k 35 Z & THIMIE 2 5 SRR AR & EE 42 5 AT U2 BDERER S JE L — b A4
EIDLMBEMNREZ DND, 2, FRBIEEZT TR ) E— 2 —KOMERE & D A
fEfED & LT, RIRBLE T T o RICo7e R b3 L 70 5, HUICIR A W 7o T — < ORI 275 L
T BERIETC A WE L — M, HUIR O NFEE S 22 TE 5E008%< . B3xb, EiFut - afscb e
ELHIOBH 59D TN W% 277 RICHEOMNIT 5 A fEZ RO TV D, ITF Tk, AHIBRE
i (FATHE 22 7 AN D HUIR CIES LD FRATRGS) NER Likd, HUIROBDEHANE 3 fMikiT¥%
BT 2B TE T\ D, KHUIEME R T8 ARG & 258 5121, 15 BE&R EnNEneic/ian,
BV R O 2 E A~ CORFRLEEANHL 250, 3AROKR (EBFILEEN 3 ADFITIEZ T
EEND, FEROBEMEZTNZHEE) | OFlZICHD LI, 3 SOHEK THHE 7 7 — %
b RSB E WO B A AT S 2 LIS R RRINBDE T T v R e D, AkIE TREINEDE 7 5
VRETN R =TT 0 BSOS Te E DO 2T ZRET D,

51 - EX#

D) &P — - S, 20174, EHOFUT X DHIBIEML S 2 b e =R, SRR R S T SRR
%25, 69~81 X—

2) TEREAAEY 52(2016) T & HETH S

3) \AKFL—ER (2013) FAsKILRT SZBTD [ ) T HZ—— - A ) T —F CEEREE] — Bt~ Nl
BREREME FE3EFEL - 25 =197

20



i A1
(3B 2 =45)




AVROTICE T XYy N\DOEE - REICETHI—EFER

ek (B ERE), BHLH LIRS, BRAF OuIREE), DHkEM (4 B REE)

1. E=¢LB®

AR TIZBITDF Y v P NOEERIT, TBEEETO X A0 TR A A REO 5B
*%wZWSEMVC%ﬁ’L%Lﬁ%>2m0$#%@%%%ﬁf2m4$_iﬁ&mﬁh/&\
FRTHDLAADEFER STV D (FA02017) , RIENZ TAE IS ¥ ¥ v DK 71T
3T Bl J@Hﬂéﬂfwéku\bﬂéi)x T 4=V FEIZESW IR TEY . 204
PE -+ LB D FEREITH 5 M7 > TR,

AL TIE, DR T OEERX v o FNEFERICB T D EERILE . AFEENOENEES
FXENERHICED T TOEREOMALE B L,

2. MRAE

AR TIZBONTH Y v P RNOFEFBEAEMTHL Ny XN NBIOA T UM (K1) %
WRExt it & U, 5 v P NEER LB - LRIk 2B E ks v X va—%Eh Lz,
PERRE L LT, Fv vy P VEEE 2L, RO 4 50F v v R - ML 2 8E L,
X v v PN EER OAFERILS L OVEER DO ENHEEE H 5 WIXESNRTICE D £ TOMERE
ZOHT UTc, AFER I LT, #aSRErEME, AR, I S AT £ TOEEDHRIIZD
WG LA v X B a—ZE L, 258 (78.1%) 2L ABEEEEZ (F1) . £/ NTHIC
*LTIE, v v AAOAFE - HiE, Rk «- TEBIOEEEIZOWTE#EELS v 2 B a—
ZFEhE Lo, BIHEHA I, 2016 428 A2 HTNT 2017 A 1 H ~2 AIZFEmM L7z,

3. AEXNZRUIBOME

TR TALEE, vy TWIOBERICAET 5Ny X N NIE, a AT v v D AE
FEBETHYRTUTHEIMELEDLZBEAMETHY, TOBEIMET LAV ME LBy A &7
)R EESTBOEFT Th 5, Ny Z NN Tzl 5 EE 5 SosRML, k
YUYy THOLERTH L ZORIEN R LTH L2, B IO A U UM TIEF v v e R
A ZAPREANEFES LTV S,

4. #HBR
1. o v NEEORR

ANEVEDRAF BT AEPER O F v v B 3 EF M O %)%, Sha K> 14 H#45 T 2. 55ha, 5ha LA
I 10ha Riiii > 6 {it#45 ¢ 5. 50ha, 10ha LA o> 5 45T 21. 50ha Tdh - 7=, —MKEYITIL, &4?@&
FERZHNLN TS E VWD TNAR, FHIHMEZEERL TV HAEER IV, TAhE
%ﬁ@%@m%dwtm—ﬁw%%ﬁmw%h\E%&m@%m_iﬁgﬁmotoit%%yﬁ
NEFEFOFREIL, A4 A, aA, RE, B3E, R CERORIEMEZEELTEY, v o
NROBEFILE L TWDHAEEFRIT LEICE EEol, aAZELX v v LSO EEYIZ, 1 it
SV L TIMHIIELEEINTEY,, Ty vy P ANEENTHERFHIL Lo THRNT—X %
Hoitz, REMNGE L EERIT, P 1688 FEDRERBREZA L TR, ¥ v O4AE
1% 2010 FLARRICBRI ST Y . EHAFERIEIL 2. 48 B TH - 72,

21



4-2. v vHN\DRBRIBIZDOLT

AFEF KT D THEOR R, NHEEENOHME CoOT v R, PEADSUHE - B - ik
DETHEATI 7 — A, HEBEDPRFESLHBE ORMIC L > TN ZT > 72 %I E AN EER - #hik
BAT D r—A, EFEHEDINHE « ik« JOEORTEITIF—AD 3 XA TR sz (% 2), ©
NENDZ A TIZONTHNTT D & WHEN S AT E TORTEME AL TV D O 1B, i
DI NS WAEBEZEORTH Y | IWHENDHRE TOT ot AT, FHFHREN NS VIFEHE
NEDEDLY BN 725 EHERIS L,

Flo, T vy P AROEBO W LE2IT OB/ - M LHICHT 2/EOR R, EEE P OIHEH
FEBEEA~OWH £ COFEREO MRS (K 2) . WS- %x v oNE, £
FFEIIMENCE > TER - MTHBICELIAENR TV, T0%, BEO X A 12 S &K
&L BB DR M OERE - N LIHITEITN RN A BT, HELZFE L7z 4 DO%ER - L
BRI THA U HA 2 —ICB W T MOER- I TH S OMBEREICOWTEERRENTE,
AHETHRINTELOLUIMNIH L OREDHFEL TWDAREEN b E 7o Tz,

5. B YIz

AW TER LEFEORERIZ, DRI TICBITDFy v NAEER, H—FHETIEIR<HE
BEEDO L L TITORL TWAAREENE W L 2R LTS, ZOIUEEESLCHTO 7 ot X
WIEEOZ A TRR NN, BERFICOWTITHE R EEZ L, HaREREL S H
ROGHBETH D, RIS THRER S BRI, 20— Fict EEol, FHETD
AIREME D & 5 BB IZ OV THE LTV, BEORKEZHLNCTHZENEHORETH D,

SECHE
FAO, FAOSTAT Database, http://faostat. fao.org/default. aspx, (accessed 2017-11-1)

#£ 1 REXNREOE®R #£ 2 WWHEEENSD AT E TOEEE
T g _ ok ¥ ¥ DA p gk SE A =) pg =) Py P
AR A A I s S R FRBRAESL A EADOH RFELMEN BREROHR AR
(=]
ShazAiiii 14 5.76 2.55 2.07 ShaAiifi 3 8 3 14
5hall_—10haA<iis 6 11. 22 5. 50 3. 00 5hall_E—10haziif 1 4 1 6
10 hall |k 4 17.33 21.50 3.00 10 hall k 0 3 2 5
AREIE DG BT 25 ISV T ik 4 15 6 25
* PR R T
] 54D A T— o
FAOMEE P
Yol LELELLLL TN
1 . 1 "t L
p . P 8
Y | pqomms  iE 7T P
| sew |7 [ b
N | A 5!
% HRA 7JID fth H g H
= i YIOBRE | i >E 7 i-;J"'
& Y . [
1 P R
=R Va2
— ety
___________ AL SR §
HEA ! HE
— mEchr-gE® - it DLEDELTEFONRE
X 1 WFgEkh G X 2 WFPEFGHUIE O X v o Yo\ AR I

22



HUROTIZEFTEF v/ \DOE DB ERE

SEZE OUN KT, R OUNREE), (A% (4R, OHREE M (4 B RT)

1. [FLC&HIC

EHFICE T L%y v P ANOAEFERIT, TE, HIIo—&EZlloTns, RHELTHLND
fll, =% ) =V OJFEREENC R 572 8, TOMRIIZLILITDIEL, DRI TIZENTHF ¥ v
PANOAEFERITHEZFT THY, BEQ\ESIFEDE L TREOAEER LICET 2L L bic, e
KORFERBICHERESFE LTS LEDATVS,

EO—FHT, BRTTOF Y v "2 HRBUTH L v, BUFEEDAERE - TR 2T
LARREFEREHEMPARBETHY, SBRORFVBROLND, o, FEHOF v v AA~DF
DIERTREZERICLT, v vy P AOMIKITITE L, BREROFFHRAREEL 5 2 T\ 5 A6
WRH D, 6L, Fv v NEFIEICE S 2 SLCMV (Sri Lankan Cassava Mosaic Virus) 72
EOHERN, VR THETIENY 2 RETWD,

Xy oI, ZELHPICHT L TRIRT D, LR T, NELEEEEZZOEERYTA 7L
DAEFETHWNWD Z LN TE D, MBI X > CTiE, HRICEE LB BN ERERRM RV E
FITkkx 72 & T ARSI L, BEBRIERHBNDH 5,

AREETIX, WA THEET 2017 FICEMINTZHELZ S LT, Fv v P OEFELHES
ORI EZRET DL & bIT, ARG OGO AREMEIC OV TR Z1T ),

2. AEAHZE

2017 £ 4 Ab 11 HOHI, BRI T Oy Z N NIRERE N4 U N BRI T,
2015/2016 4735 2017 4RI TR v v BB F TR EFE 205 1 (N X U N ) 144 4 3o
UM 6L ) ZRIBICHELA v X Ea—%1ToT2, 2016 FFDOF ¥ v O HEHHEIZOWTSE
ZAE, RNy H NI I AR T ENAL, A Y CNIRRIUNLTH D, 7o, T IXEAE bk
BN TEL, SR OREBHREDOIBMENREKICERE S NED,

3. R

3—1. BEROEKRFER

B REFIL, FHLT 37ha DRMTE v v P ANEZAEFEL TND, B0%DREEN, ¥ v
INIREIRIAJRERIZE LTz, 5ha LD KREWLEMTEFy v b REAFEL TWBHEFIZFEF ¥ v A
BERINAJE L. ZNLTO ha TRy v B ANEAEEL TV D ERFEIEEMOILATREZ FF> TV AHH
MAH 5, 0%DEENF v v P NOHEE 8%DEZENPMMOIEY & ORIEE . 2% D B NP HAE L
MIEOM T 21T > Tz, BEOMAEDLEE LTI, v vrIa—a by, hva—F vy Uni
LT,

3—2. HOEA

A OREZ AT R 2B 72 ICHEA L2 BRIL, 2D 21%I2 8 EE oz, L L AT,
73% D RFE N R AKDOPFICHE > TR, TUOHWEELZITLREZDO S bOB L Z 45 (43%)
N EBA L CTHEMZNT2To T, 29 LERBICEDHEICEDRD > EBZED S b
OO THEZBALILEZEZED DL, HABALLEZRIIESED 0% E HDZ, 2055

23



NDREFIX., — A7 NVIZEBWTHMAMITEZEO THEZ R EEAL TV,

WIZ, BEATLE AT, 101 DA EF D 5> B, 58%NEEANLE ZMAL T, Eiio
F v vV ANORE OB E XX, W OWEITHEENICRE SN AEMICH D, —H T, B ARYT
HHNOLR-o TRDERYMNLBALIZET A0 R ONZAICHEERLETHD,

mfER TR A&, lha LFTOREDIZEAEN, RihA 7 VT LI 2 Z0EEMHMHL TW
%, —H T, lha KOV REVWEHTE Y v P ANZAEL TWLEZTEHZHBATIEHAICHS,
DT, F¥ v NRNEELLIZNAIRE LTWDHEFIZEEHEFZICHEAL TWS,

3—3. ELEHOMBOAAEM

I TEEEEEOTGO R AT, HOREICOVWTOREFHTERL L. KD
FEZ AT RIS 20 7 A L7 R FIIBER O X 5 IC2KD 21% Th o 7=, IO 2 AT RfIC
EEALRN-T2EFE (73%) OF T, FHXATO7DICH 2 A LZRFEIL 30%FEME L, =
D ENDH, KD 49% (0.27+(0.73%0.30)=0.49) N L OB THZHEA L T\ Z L2 b,
EHIT, L OEZENMFHRESCHM AL THMATEY ., IO EMIETIHEM Ny r— L ftaf
HEMABEDEDLZ LT, BRERETZDAREND D, EE, iy r— I & Uit af
W OMEANZHRZ R L2 BFRIL68%ICDIE -7, HEAMA LGS BEN AN THoT2Z L 2B E 2
HiE, &Ko 5 5 33%D &5 (0.49%0.68=0.33) |CHEEfll 2 AT 2 AREMEN S 5,

WA, B D OREEFEE IR 2 XA EEEEZ AT, @R ICx 2 K EEREIE, 1R (20
AR) BTV 2988 U v (838 M) &ieoie, FEBRICHEA Lo OMMEIL, KA O X AT
TIL ML 2890 (81.3 ) . F£7-. H/MEIZ 200 Y=L (5.6 M) . & L THKIET 7000 U = /L
(196.8 1) Th o7z, EBRTHAT D 1R (20 &) H72 0 O Otk & ik LT, BEOF O
SR ICXT 2B BEREIIEDLRVWE VWX D, LML, 56%DEEN, IEHEZENLE WS
TW5, ZO%4A, R/METIE 200 V=L (5.6 1) MOHEATE TS, ZOZ b, MR
BEAL TV DHEITEBEOTSHME TRWZD, TG THAW B TREIENTWD 522 Al jE
PWERDH D, 22T, EREENLOEHZHEAL TWAEBFOFEHEO &2 & Z A 2400
Yz (675 M) Thole, —H T, EBERFUNNOHAL TWHHE, SEMHEIE 3900 V /L
(109.6 1) & FEXFHYIZ RV, fERFE A 126 LT T 2988 [ (83.81) #Xh->THRWEE X
TWHEWVWI ZLE, HIZEWEEE X > TWDEF @RS ICEOEZH SRR oI H
LIEERBLTVNDENVWZ D, HEIC, BEFHEZAEELTLWEEZZRBFIL2%THY | L
FHE OB ITR LTRSS FZ N2 &b T,

4. BHYIC

VRO T FEEICE T v v PO OFERITIIRIEE 25, 7 B 2 O E 70,
—BEIRENRET B & RPN —RITIENS 5 TS D, F7o, HORBREKE Tk, L
PHIC —SUTIR S B ATREMEDS 8 % & & B34y o To, IERTEE +H /S v r — VO - £FEICBL %
ARTEFIIDRL 2L BAEE OBETRIZ+SICHFEET L ERLND,

(3f) AfaiE. H28 4EFEERIR JICA-JST Science and Technology Research Partnership for Sustainable

Development (SATREPS) X kG A, BV ARTYT | XAIZBIT DX v v P NORAFRERRICE
S FHRIAETE Y AT AOBFE L & (2016-2020) | IZBWTITo D —HTH 5,

24



Rice Farmers’ Price and Its Influencing Factors Among Brand Rice

Production Areas in China
-A Survey of Rice Farmers in Wuchang City and Heilongjiang Province-

Wenhao WU (Graduate School of Agricultural and Life Sciences, The University of
Tokyo), Hsiaoping CHIEN (Japan International Research Center for Agricultural
Sciences)

1. Introduction
With the rapid expansion of japonica rice production area in China, the output of
japonica rice has been accounted for approximately 30% of the total paddy rice (National
Development and Reform Commission [NDRCY, 2015; 2016). Even in the south of China, there
is a continuing increasing trend of japonica rice production and consumption. Among various
kinds of japonica rice, Wuchang “Daochuaxiang” is one of the most produced and profitable
types in China, with its production price is much higher than normal rice
The rice farmers’ price is an important indicator to measure the income level of
farmers (Zeng and Xu, 2014).As a case study, this paper aims at analyzing the cost structure
of Wuchang paddy rice production and its profit margin, and finding out which factor between
organic/green and general rice is the most influential one on rice farmers’ price. The
study was separated into two steps:
1. Tt compared three different groups (Wuchang Daohuaxiang, Heilongjiang Province and
National Average) for their production cost and profit respectively.
2. After that, the group of Wuchang Daohuaxiang was divided into two sub—groups to
conduct regression analysis

2. Survey Data and Method

The survey questioner was the main adopted method to collect data. In view of previous
research and the local condition, the respondents were asked questions in four categories:
household basic information, production area information, cost of production and paddy rice
sales. The survey was conducted in July and August, 2017, in Wuchang City and Heilongjiang
Province. A total of 81 questionnaires were completed by local famers, and 78 valid
questionnaires were collected, including 31 samples for the Organic/Green Daohuaxiang and
47 samples for the Conventional Daohuaxiang

Ordinary least squares regression model was used to analyze the collected data between
two groups of Organic/Green Daohuaxiang and Conventional Daohuaxiang to find out the
influencing factors for famers’ price. Based on the previous research, SFP cost (the total
cost of Seed & Grow Seedlings, Fertilizer and Pesticide), machinery cost (Mac), labor cost
(Lab), land cost (Land), contract farming (Cont) and education level (Edu) are the
influencing factors, and g is the error term. The famers’ price model is formulated as
following:

P; = By + B1SFP; + f,Mac; + f;Lab; + ByLand; + BsCont; + BsEdu; + ¢;
The statistical analysis was run with R Programming language for Windows.

3. Results and Discussion
For the Daohuaxiang cost structure, the land cost occupied the biggest proportion
(48. 41%) for the total production input, followed by the labor cost (18.84%). Among the
materials and services cost, the machinery cost contributed 12.41% to the total input
Among the three different groups of japonica rice, the Wuchang Daohuaxiang group had
the highest cost-profit ratio among the three groups, reaching at 0.35% The land cost
(4677.94 Yuan/hectare), machinery cost (3082.29 Yuan/hectare), and seed & Grow seedlings
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cost (1041.67 Yuan/hectare) were higher than the others. However, the total output of Wuchang
Daohauxiang rice was the lowest (7108.58 Kg/hectare), while Heilongjiang Province was 7687. 35
Kg/hectare and national average was 8318.40 Kg/hectare (NDRC, 2016).

The Daohuaxiang group was divided into two sub—groups (Table 1). Although the cost-
profit ratio was similar, the total income of Organic/Green group was 1416.18 Yuan/hectare
higher than the Conventional Daohuaxiang group.

The Ordinary least squares regression analysis showed that contract framing has
This is consistent with our findings

significant impact on farmers’ price in both groups

in the survey that farmers’ price for contract farming is 0.2 Yuan/kg or more, higher than
the local average market price. This is because contract farming can provide technology
support including planting method, and disease and insect control to ensure certain quality
indicated that
education has a strong positive impact on organic/Green Dachuaxiang group farmers’ price,
while the farmers’ price of the Conventional Daohuaxiang group did not show a strong
relationship. Generally, organic/green cultivation requires a higher level of knowledge and
Finally, the
regression analysis also showed that labor cost has a positive impact on farmers’ price in
both groups, because harvesting by hand is conducive to the formation of better quality of

rice.

and quantity of paddy rice. In the meanwhile, the regression analysis

technology, while conventional Daohuaxiang uses traditional ways to cultivate

Table 1: Descriptive analysis of Organic/Green Daohuaxiang and Conventional Dachuaxiang in Wuchang city

Note: Significance codes: ‘sskk’ | sk’ | ‘%’ at 1,5 and 10 present levels, respectively
Organic/Green Daohuaxiang Conventional Daohuaxiang
Catalogue Units 31 Households 47 Households P(T<=t)
Voan Sta.nda.rd Voan Sta'nda'rd
Deviation Deviation
Total Acreage Yuan/hectare 5.96 6.33 5.40 5.13 0. 145235
SFP Yuan/hectare 3534. 42 939. 37 3474. 21 845. 61 0. 774256
Machinery Yuan/hectare 2806. 33 1144. 21 3358. 24 1577. 48 0. 077664
Other Yuan/hectare 1452. 06 880. 41 1919. 56 1236. 03 0. 068192
Labor Yuan/hectare 5883. 55 2069. 12 3472. 34 3077. 10 0. 0000905k
Land Cost Yuan/hectare | 12725.81 2344. 63 11312. 06 2139. 35 0. 00906 1tk
Total Input Yuan/hectare | 26121.12 3468. 69 23536. 40 3805. 65 0. 0028355k
Total Output Kg/hectare 7112.90 604. 97 7104. 26 495. 07 0. 947391
Farmers’ Price Yuan/kg 4.98 0.74 4.43 0. 43 0. 000557k
Total Income Yuan/hectare | 35479.84 6408. 08 31478.94 3574. 08 0. 00287 L3tk
Total Profit Yuan/hectare 9358. 72 6019. 51 7942. 54 4406. 75 0. 265466
COS;::SM % 0.36 0.25 0.34 0.21 0. 819868
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