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NEEHL T, DI THESNTZEBRIZHEET 5 2 LIk o THklc o
REBEAMAEHISE TS ZEEAIET [7— R AV X0EH)) B, A XU X&H
D& LTHDEIZ B > T 2 & EroT,
EZATARMIICB T, 7— R~ A VR B 52 R T2 00T
L K DIRVAERR, AR A T = a BN b0 L LTIRATE
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V. TONEZ, B, R EEO R aRE, A U RERN O/ ES
DR, BmEak, EROMFEE WD 5 AICEH LTS GE2), #IZLEa—7
% X DI FEIT LCA 5T OBLEN S 7 — R~ A L XXk LB E L Thigng
DOHEEIR B DD, 7— R AR, ERRBRINERINIZEGINE, Dl
EuEED BT, WIS Y = a v EF LTV IFER &
NLXETHA D,

&ET, Z0O#% b SAFE Alliance (1999 4E7>5 1% Sustain (Z8fr,) 1X, 7— R~
A NRZBT D MEEEMRE L TAKRLTE T D,

Whitelegg [2] 1%, FHOEKREEORICIER LEERETHD, 22Tk, AEiEo
L&z 4 SO —A (Fubrifge, B, 2854, fold#) 1L, Ththilo
WCHBIEFPIZ L 2582 A FORE S ZFHAIL, ERHICH 2 IERHZE EH 5 )
WCEREAMNPRELS DI EEPALNILTWD, Bl2IX, &AEHICH 5/ 585 %
HEVE TR L725E1E, POhithtic & o552 FH L7256 L T 2.2 50
CTRLRFEEZPEH L TV D L OHEFHEREZ R LTV D,

SAFE Alliance [3] 1%, ZD 4% A MDY | MEEN T — K~ A NV XER ST 72
DO EARR R —BOITE) (T 73 ay Xy 7)) IZOWTEHLEZLDOT, FIED
BB TE R, B—HMIZBREL D] DA, TOBMEZIHNICE L TWD, Kl
FICBWTIE, £T, 7= RvA ARG TR L 7 — R~ A L XEE OB
BUZOWTEBLL 28, HEEN 7 — R AN ZX & O T 720 DITE ORI & LT,
A== —y NEO/NEIEICK U THICEER R D KO IT@E T b2 &, 2K
RIET 7~ — A~ —Fy "NEFIAT D Z L WO T B OTEEY & f
THZ L, FRICKE AT D 2 LEM BT LN TN D, E61TiE, Zhb & E
WZATENCREZ 9 & LICBRICA S & b 288 5E VNET = — 0 DAER, SRR,
BUTHERESE) DU A RETEEN TN D,

Sustain [4] 1T, ZHETOSEMO T — K~ A NVREBZRYIKY | ZOAE L
BURFIZOWTEH L2 b D TH D, EXEM, B, —RERICKE 28 E bz
b LMD (Paxton [11) 7225 5 4, 7— R~ AL X@EED ik S T &
ZIZHED BT, A XY RZHBIT D REOBEEEE S STV D Z LRI L
MIZINTWND, Tbb, A X RCBTLEEEED 7 — KA L X%, 1978
FATIE 235 & t-km 725 1998 FF121% 426 & t-km ~& 1.8 fFITIML THY . 7

iy

=
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— R~ A VXIEBBEIAE S NUDERTO 1993 LB L TH 19%BML TW\5 =
EEPLMNIZILTND, ZORRE, BROERBHRXIC L - The b Ihd KI5
LeoPEgl, MR @EE - INTL, EMSREOER, BIEOZEMM, KBS D
K TFHoOMBEIILES R TWARWET S50, 7— R~ A L XEBOMEE LT,
[Buy Local | 1EHH%E & Fr & 50 NGO 12 L 2B OTEE OTEFb, BUFIZ X
DIREIBLG | & B & A m BRI OHEE . /NTETE IS K B BREEER S FE O /ERE D
FHENR ER > TNDLZEERRTND, DK, 77y —~v—A~v—7 v b, £
AERE, HIPEHITH OHEEZR & TERDITIEA F— MMIAEF A b 72 b8 X 2N RHIT R
ETCVNDLZLICOVWTHEHMEL, Zhb0EiE 2521, b CTlElx OWERE, Ak
F. NGE TR, HUE, BURFIC L > TORE LW EARR 7 TE 2 BB LI L T
WD,

Sustain [5] X, ERZED, HRO T — RV AT ARAMERIKF L TND 2
CNEHE A S L, LR ATRE R EEHIEE D H 0 HIZ O W TELELWmLTH D,
BEE RIRREE T2 2 213, FORMBENAET 20 ) —LL EOBARATHEZR
LABEIREAS TS E L, BARGEONRT >~ (265H) #4EL, 2D
s EEREASHIER 6 JE 3 ICHI S 35 2 &L F D OEIREICEWEEE S e kiR
DEITA F Y ATBWCTEEN R 4 SOFELFT HFEEPTBIC LV PEHT 2 =
MALIRFEED 8 WAFITHE LN EEZPLMNILTND, ZIbDORARE % .
7 — RV AT AEFOHEMET S (relocalize) Z & DEEMZFFATHH, £
D7 DITITBUFET TR < REIO B FRRBHANETH D Z L 2L T 5,

@ 7— <AL KEHOHENY
7= R A NV RIEHO FE2HNTIE NGO THDHA, A XU ZABEJF & LTiE, 2005
EIZEREG - BB - BATHUEAE (DEFRA) 75 TRt ilRE 7R RO T2 DFRIE L LTO
T— R ANVZOFAME) (6] LETLIREEZARLTWD, TEERE] LD
NTVWDEINT, TR T — R A VRICETHA XY ABFE L TOBEETD
AR RfR L T o T D, RBEICL D &, RO R EFER %I S BT
WAL LSoH 5 b DD, ZOWNE - BRITHEMETH 5720, B D ElD» %
KT 7= R ANRFHEMOEE L LTIATSTH Y, oW SO0 &
HEDETENTLZENEY E LTWD, o, AHRETIE, A F Y RZBTD
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BRHRREICHE D AR a A & LT, SEMLREOPEH, KRG, Ry, il
M. REFSOIA, BINRA 7 TR O LEMEZ BT, ZN IOV T
EFEREOAX PZFHIILTWD, E/o, IEHET — I X— AL EFEL2HEL T
WS ZE L REBHRIEICAE O B A RN 5 72 OBURI LB E 0 M ZME & 5 2
T3,

AF N RZBIT D7 — R A VZEHOYEH Y ORPUZ DN TIE BARIZEBN TS
BarEn T, B (7 X, A XY RZBNTT— R - <A L—UITkT
LB EZFREEY . BAERMRBRICGH O Z O EL2 LAR— LTS, 2
C kD &, FEOBRE - 2k - BAf i (DEFRA) TR rTRE /R & dhpEE D T
DO (2006) I, 7— R v A L—UEEOHT L AL, Bk
(TFE D BREE - A~ D a2 X N & 20% AT 5 2 L2 BEE L ED, BT NVEEDOK
BECIROVMETDELTND, 7= R AL —VhF—U—FL LT, & BEIZH
DLEENFRANCHRERT H72021E, B, (e, BROBFSENERETEL X
INT U AZLDIENEEL VI BB TR SN, ZNETO LS R KRB TR
FHICRD L NT — R AT AP EIE TH D L9 W L, [HgirlaEl 72 &
IMEF—TU— oL, L0 XVERE L ez T 2 720 ORE N RGN
FPEEDOFRRICORND E LT, BAESEEDOTHHAMRL TWD,

£o, INHBUNFEEOIG & FIFFC, BREEEMOSWHEAEDHEIML TnH 2 &
DEER ORI R E R BE RIT LTS, Bl 2 IXPEE 2 HE8 2 A FEF ORI
FARMA (the National Farmer’s Retail and Markets Association) I%. 2006 4F,
T—=Re~vAVL—VOZEZFHZBERL 77—~ —A~—F v NOREBIZI—E %A
TR To ANEBPEFETHHITD b DALY AN HIPEHITE L A N7 3 2 TV 5,
SHICMBEERTIE, T A= N—v—F v N TIL [7X¥ ] FHOTCRELDOEAR
WZNEANBERPD 7 — R <A L—VFHBT 62827 =0, RKFO 7
A2 XEEOHFICEEDO~— 7 Z L THAL TV D, HEIE [v—7 A&A
Nuth—] TIRZEROHRYICTRITHRO~— 27 2R R LT D,
AXFYADBIEE ST T — R~ A )VKEENL, T AU B HILB 0 205 5, il 21T,
T AU A OIFEFHHETH D NRDC (RIREIP# ) oWs (8l ks e, #
AFEDK, T U XFEOERE N~ NEOERA S O KRB S0 O BREEAM DR X
L LT, ZBILRFOPHED LR LT ATy JIZ LV BRI NDIHYE &
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T4 —EAERT TR O R, PRI N DN EFIFREER OFEFS, £ D
T ELNFRAERD BB ETHER LTV D, 22 TIET— Ry A L%, HIERBRER
& OBMRIZ T Tl < L RRTEYCERER & OBE L WO B L BIEA LT 5,
PLED X SIT, A XV ANDhE -T2 7 — R~ A )V XEE T, #EREREE & ORfR &
VO BRI E D TR S OIS & 5 7208 HRCK &2 FULIZHER D 2 A8 TR D,
“Local Food” 12T 2BLREE->TND, ZNbid, FrlRE CANL X T T 4
TIREEEEICIAT TORE RN DB E L TLEDSIT b, X U7 binE
SlAn—7— RNEH), 7 AU BEHLE LT CSA (Community Supported
Agriculture ; HU S #2f3) . “Lohas” (Lifestyle of Health and Sustainability ;
R & Rt rTREME A LT 2 7 4 7 A2 A /L) | “Locavores” ( THIGCFED & D% &
RHHF] LV O EROERE | EEICEITS (HEAR T MIToRORGPERA
FHERICBE SR E DT R OEWR) FEOEEEL, Sz —IZT56b0L N2 5,

(2) WEAMZI1T 2 BHET D AFFER R
@© Tim Lang (Z X % W4

7 — R A )V RN B GR R EA T 2 5 2 01k, 7 — R A VGO B SR
FThdbDHur RN RFEED Tim Lang THh 5,

Langetal. ®&EE [7—F -« KU —| OFIEIT THE S5 (integrating) filt
B, BREA O] LENTWD [91 . Z0FE6FE [RELTa L 27 L) IZEWND
TiX, BARRBIIAMIEENC XV EL 72 A ML AEZIT TR Y, AkHE. Ao
RERREZRHOMNT A TH L LMESTTWD, £ LT, BEAERRE (B
B BEE) LEO%ROT7— RF=—r (s, ML, 03E%) (20 285 - 4
FE~DEBEDONEICOWTEA L7 1T, 1992 4FLIRE, 0 X LIRY L b o &
NIl T7—= R AN X, BRx ZRANMEZ RIS 5 2 OB T
ABTHY, LCAFFZORIBIZH RN -7 LFHEIL T 5, AfiTbHbT ==
—U—J LV RIZBIT A TIE, =a2—Y—7 2 REOBAMOTTRA XY ZAEN
PFEDOERRLY T BBREAMI/NSNE LTNDD, ZORIX, 41 XY 2D
T CTHEANICERBE SN L 22— U —F v FO RE CHEAMICEFER Sh-E
LHRHET D, HOWVIHEETAFHALERL TWDLIEOMRY ZL L TnHE LT
W5, SbiZ, N=F ¥ Uxr—F—LRMBEEOMER LML oo, R, =
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VAT A, I OITIEFEROBEMIERE & AN OEEFEOE 2 PREE L TV < 72D O HGIHE
(step change) #{E LESH 52 & 220, BEEROEATHL EEERLT
WD,

F£7-. Pretty et al. [10] 1%, B3EAEE & kRSO LITEREEICx L T2 L
SUVOAMEHTEH LTS EOMEERO T, O TV FITESWRIEA
TMOREEZIT, A XV ADT7— R AT KIET D EREA MK O /TREMIZ DU
TEZRLTWS, BEAICIE, 4 XY 2B 5 1 BESOFEHHRaEs LT 12
OREMERY EIF, BRSSO REE TOXKBEBICBNTALD IR M2 D0 CEHER
L7-AER, SEMOAMPRLRENT L, A XY A TOREEAEEMBE TOINT =
A M 151 ER Y FEAES DD NAREICIRIAT S & 11.3 8R  FE THI
WS ) 2L, AF U ATOREY « EHED 28% 38 Bk T 23.5 {4
RO AR TEY | MACHZEREEIEIZ LD 2 X MIh&anz & /hElE
MHHEE TOHBHERXICE 23 A RS 128 BHRY FERBELLND & LTV
Do SIS\ FEICBIT D7 — FAAA 7y OREEa A ME 1 A 1T#EMEZY 2.91
Ry REHFES, 2T TIXENO/NEEMEICIK T DEBRHEIC LD 3R FAK
SR EDOTNDZEEZHLMNTLTVND,

B TR, BEROFERNLRLIBHICONTD T — K~ A L A% %
BR LD Pirog [11] TH 5, Pirog iX, 7— R~ A NVADFHH DL BE—D
BMAEMRE LT DTHY | BEOFED D 72 5 BRI OV TOFHIFEGETD 72
Ve L, WASD (Weighted Average Source Distance, JIEE ¥ EUEH s IEEE) &
WHIREERL TN D,

WASD OFHEXIILU T D EEBY TH D,

WASD = X (m(k) *d(k)) / X (m(k))
22U, k = JRBIO R HER
m = TNLNOEM D OTHEHITIS T L HE &
d = PEH) DIHE M E TOmHE

Pirog [3 ZDFEIEZMNT, 7 AU BZBIT /T — 7L bOT— P~ A )L XD5F
MzAT- T, ORGSR, WASD 132,216 A /L 720 A3, W, A F Lo
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B ORI IER IR Sk SN TS Z E R Lol LT,
T — R AT LGRSO DO BEHFEE DN T — R~ AV S & K0 DERAY ISR
MATELLCT D708, BEOFERNORLEHDT — N A VX %372
L OBEEMZHHH L TV D,

@ LCA OFEE AR R
A XV AMBIE o727 — R~ A )V RTEE P ORCKFEEITIEN 0 | ARG &
BEE L OBRICOVWTIHBEEEORBRLRNEE ST, MkmmicE EELT, 4,
NI, @, ks, HE, BELEVO RO T A T A 7 VEREE U REA R
DRE I ZMEFIZ AN, Wb s LCA (Life Cycle Assessment) O F{E% H
TAIE BTN D £ D> T D,
Weber et al. [12] 13, SATEDERE~DEEIIEHT 2 KO, HLWITAT 4
TICBTLEALOEEVICTHELNDLT T AU BIZEBWTIE LCA FiEL AWk
IR AT D EIRNZT & A LT TR oT2E LT, 7 AU DITHBIT S
BN B SIRICET S LCA W &1To T\ 5, T ORER, ARo VR X
1,640km (7 A 7HA 7 )b« 37T A4 Fx— 2 TIL6,760km) &RV, PRI
HATICHIT 2 APHEE IR 2 "I bR E (8.1 b /fE) @ 83%IFAERERLEIC
kT2 b DT, kBT 11%ICEHE-TWDH L LTS, Eio, REAITHERN
ALV LVZ DREDRTAZYENT D500 KEEZLEDO LD B M
SEMT200% V7 NT25ZL0HN, RTORMICOWTHITCERZAT S &
WO IEBLEMR Z & L0 b, RAICIREZRET A OHIBICERT 2 2 & 2L
TW5,
F72, Hill [18] X, 7— F~A LA LCA IZBT 25 2N ETOMIEREEZ L E
2—F 5T, 7— N A LRI L DERBEAN &\ D B0y & I L7 FREE C
HoZ L EROOOY, AR HEEIEHES T CTIERE RS OBHEER T — K
AT ATHDHZEICBETDHZENPMETHL & L LT, flx OEEZ ORIN
TN LR FEP N EICE b E b7 6T & LTS GE 3), 7.
HhoTRo I N O R EHI B 2 B oW B OBEINT, BEATES & OB LW BRI
OO ARENRH DL Z EIZONTEF AL TS,
Martin et al. [14] 1%, HHETEMLSDOH LT A VDT — RV AT A iHiiT
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57-0121% LCA OFERFGH A THLE L, TAVIDT — RV AT L%
B IR VT LTV 5, TOREE, RIS, BEFAE, Afhn
ADE, BRMZHNE, TERUSE, AR OREHAZED R, BUEDT A
UHDT7— RUAT MIRFEH), 2, FREm ChR AR ClEenz &
ZHLNIT DL L BT, HEITEHOZALEL LTS, £72, LCA O#LH)
57 AU AORBHMHEIZBIT 2=V F—HEZFHIIL TWH, Zhic kb &,
JEEEATE DB RSN 22%, s EEME DS 14%., M LEBEDS 16%., FHETORTR - FRHER

DELFED 32%5FE L 72> T D,

@ T— A NRICKT HHH

ZDEINCT— R A NVREEBPIER L 7 — R~ A NV RICBET DS 0N EE &
NHHT, 7= A VAFBEORAZIEM T 205 bITHOA TV D, TDNH
M, A XY AEAORBHRHE CH D =2 —V—F v ROA—2 7 U 7O
FIZ Lo TERINL TV D,

=a—U—=F FDY A= RFICEEAE < Saunders et al. [15] (3, A OA
AR A AIRKFED 7N =TI EF bR THA L R>TNDH 7 — R A VX
X, RRHRIE BRI AT TR B L T3 TIREM CTHEMIL S L BE T H
D, FTibbEFEL LTHEHELMEATELT, 2EMNRTRLE— RrCAER
BEDOZNZBEL TORNWZ LMD FEimae I AV —FLTWDE LTS, £z,
ZTOMBERSEMENS, =2—T—TF 2 ROREHGHICERE 52 58NN H 5 L
BEESLTEY, LVbl=a—Y =5 ROEHGHD 50%ITHMBEH T, 0
$13 D LIXEUICHHIN TWD Z END BENR ) A7 IFREVE LTINS,
ZORIBREEEBRO T, W ONDHEER=2—V =T RNHAF Y ZA~0
i EEY (LR, Vo3, PR FROVNER) 1220 T, LCA OFEE AN
CHE R Ok I 2 FR D = L X — B O LR B R B2 G L 72 R, A
FUAENTAESNTZILRMNIE, =2—Y—F » FTHEBIICARE S A LTz
HLOIART, ZOMEDTODTFAX—Z2MATH, BETH 2 HFO=FLF
—ZHELLTVDZ &, AP ERICOWTIIN 4B TH LI L EZ2H LML
T3,

[F#£12, Hogan et al. [16] (X, A— R 7 U 7 BHEGHFERFITO LA — hOH T,
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BREE A HRIREE DBLR D DIHE B ICHIFEHE 2485 L T\ D 7 — R< A L XIEBE) T
BHolFEEEM L, L0biFA—2 N7 ) T OREWRIEOT 7 & ABS & H
IHbDTHDHLELTND, $lo, 7= R ANV X, 7— RF=— 20 ik
IRBYEHBEZHRET 272 OIITM A 52 21 TH 0 | RIDAS Ao G4
Wi, HEER B ED T BT 5 & L b, HERSIEO TR bR FEPEH E O
M2 RV EEE LTS, £D LT, M= 10O _RbRAHEE
RTFER (TUL) B T—=RFvA VAR DLNE D E LTS,
—75. HENRREERLEEOENAICE T 2 & OBRNEDT — R~ A L XL
& D, Macgregor et al. [17] (X, 7— K~ A /L XZOWTIXHEZFED 355D 1708
HoTEY, ALNIHEBEITHO—H2 2t SETNDH L LTWL—HT, B%
& EENS OB A ITERAEO AV v EB3HD LW BLENG, A XU AN
NTLIET 7 U B BEAT B AREEEHI OV T, BREEE & U2 R 8 o MU
SRl 21T > T 5, TOFER, 77 U B b ORIZEEREIC L 2 BREEAM T, LCA

IHTOFER, A XV AERNICEBIT 283K - REHBE IR DIBREAR D 1%K ThH
HZEEHOLNC LI BT, BROBLENOIX, YT LRET 7 U 506 OAfER
¥ REOWMNIFEFINENREETHLE LTS, 20X, 7—K~vA
VARTIE, RSB R EED S OB ST T 2l - BFENERN G ENT
WRWZ LD Bt ATREME 2 R D FRIE & L CIRRRA A B 5 L i L TV D

UED XDz, WMIBWTIEL, A F Y ANBIEE o727 — R~ A )V XEE) DS,
BRANCEE 2 OOMENTIEN 5 & &b, BEHRESEREICS 2 2 AMICE LT
Kk % e 3T, LCA HTOREBIZE SR> TWnWd, £DO—FHT, =a—¥
— TV R A=A R T EV o B E O EE NG, 7 — FxA LR
BRI LB LT & LT, LCA 0 OB S B IR & RIS 45
M Tna,

(3) HAENIZIT DHFTERR
O 77— F2AVRIEED B AR~DEA
ARENIZBWTH 7 — R A VR (7= K« <A L—2) ([ZBHET 505
BEBINLTWD,
HARIZTZ — R~ A VR E W IEEE D TR LT bk [18] Th 5, =

17



AU, Paxton [1] OFRZFLE LT, 4 XV RZBIT D7 — Rv A L XHEB O
L BUR BARICER T 2 8 MiERE O \EEME LRI OWTEH LD Th 5,
BRIE AF Y RZBNTUEL, NGO DA =TT 4 7HBHY ., S HITEHE - BUFO
XIGOR-S HHE - T, BAEEICHE ) REAFERIC T TOBMBELSS>H
DIZH L, BRICENWTIEZZDO X O REERITEETHD L L, MAREHIMR
HEREAN 2 EMEICIE L, ZOEMEHEE . BUFEICHRT 2 2 L oHEEES
R TWND,
F2. BRICBWTHIH T T — R~ A L RX& BARICEH L7-#ensa b [19]
Thd, KT, MEPREZTHGCART L2772y 2 =KL X 5B &H
D T, BRENEES EALS (Try 3 — X7 AV BEE, Lk ) BIEHERE)
IZDWT, BB HE D R IR BRI & A ARIICEH L, ZO/EER, 7 ry o
U—IZoWTT A Y WFEL ERER T 5 & Wik BHC R W T A U W
EED 8 5D —FLRFEEHHL THDHZ EBHLNERST-DIZR L, LEHN
([COWTHIERE & FEA T 2 & MEEZ, @WEERHIEEDOK 4 5 THh DI
HEOLT OLRFERIEHEIT 1.3 FICE EEL BN ol, ZDZ
1T BRI Lo TEREAMOBENKRE S RARL I LITERT O THD (F
PEIIAANC K 0 ifE Lk S 2 olckt L, EANEIRT N7 v 7k Sind LR
ELTND),

i, BEOEXRICHE D B DOFHIE VD BP0 B AR 5 Bk 72
FERRE EPIESIT NS, 7272 L., ZORETIL, BEOHRHIIBIT A28 ED M
HIZDOWT, BAEE S 72 0 QeI L D BREE A 2 SRR EHI L7 it £ - C
W,

ZHUCH L, BAROBEHRANSKL LT, TOMEOBETEDREDANME
HIERBRBEIC B A TV D A ERIICIIET 2 Z L2 H L LT, BMOKEBERITZ
FHCB W THABEIR2ED 7 — K« A L—VERE L7028 FH [20] TH D,
ZhUE, HEE, BOLOEBNMNIIZH -T2 OD, REENICEBWNTIRIZLE AL
HMONTWRDPSTe T — R A NVADEZ HlenwUilkaz, 9> 22 %H
BE L TARLIZGDTHY | S AFATFEIL AL 15 7 [F, sk FREE 3 H 1 & OV
AEOEEBHE OEMEEE L 3 2%, UM L2 FEIC L > T, 20k, 3
WFEZ RSB L CREFH L7z bondE [21] T©hs CGEIE 1K), Zhnd,
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HARIZBWTTZ— K< L—YDEZFEHD TREINGEAN LT TH O
ZDH, LLFDXHic, 7—F A L—UICBET AR AATH S OFEE
W vitThbnad ko7 o7z,

@ T7—F- A VL—YDEZHEIY AIWFERE
EWNIZBNTYH, 7— K~ L—UOBF X HFIZER L, HETHICET 5 A
SLIESCE EY) & BB AN CE H LR ER- STV D
RA [22] 13, 7= F A L—=U L WO RIEOERITOVT, IRO L D ITHEHAL
TW5, 1ERORFFDLL N WEEDRE] OILREFLT—vELTEBY, HE
O VB 22 720 ORI 2RSSR 2 e 3+ Tldunp T, 7— K -
A L—VEAWTHEEDE | Z2RT LT 225DA ) v FAHLH L LTVD,
Tbb, Hlicmanayhn - 7y hFU Y NEIHAEEE LTEFITHDD
RIT<EHBHBARG THLHZ L, H2lZomanT - 7y 7Y o MNEDRH
BB AN (RS 2R L 0D LT — R« v A L—U3EREEA
TR RTHEREZEER L TNDHIE, L LTWD, £/, A7 — K~ AL
REBH U, TBREEESEE) KON ARG OB & OBEIZ O W Totr L, BN
DT —= R ANRL, —EFOREIORAOHEEBENH 5 Z & EtOBERE
RIEL—FHTREAMAZERKIETWD AR H D Z L E2 R L TVD,

S HTARA (23] 13, HOHR TR Hh Je 158 T34 S5 O k& B2 L CL 1965
L 2000 FEDOEREFF LD T — R« ~A L—T%FHI L, 1965 FEICITfFEL Tz
(OB 23EK L, M A8 U CAREER SENE T 2 2 & T, =@ o O
EPEIM LT LFEND, 7= R« vA L=V R L TR ZH LT LT
W2,

—J7 FREE [24] 13 EGERB IO TWA B VBB 2%y hU—2 ETITH IR
—F v Vilith) BAE L. OB COFMTERE ORI OTREMEE 7 —
R L —VOMEZHWTERZ LTS, ZORR, Flx X, #HFEETSEO
37D VITEB&ED 20% Z o TiH b OREICHEH > TWABMRICH H & L, ~—
F X NG TIUL, il 7 — R - <A L—U0 10%R1%ANRFIRETH D & L, &4
Pp b TAITERREFEY & B ICHE T 5 2 LIk 0 | RO A W &5
ZENTEDZEEHLMIL TN D,
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B OMWIMRIFIC LA BREAMORESIZEFER LTI — R« v L—UEEZTE
H LIRS [25] Th b, Ziuk, BRE~OBLHE E 5 CERIC SR
SNDEFELHNLT DMEND D L OMBERN D, NS E THllo o B EN D7
— R v A L=V ERMARDERDMTEZAT O & & b, WAMEE & (I [EE
sl L 7e 58 DR AR OB AT REMEIZ DWW TEREZITo b D TH D, £D
FER, BIZIETF—XCiE, EESMTMAL KR LT — K~ A L=V 715,

EFRMAEN 35 L BEARMMBKEL Ro TRV, ., FEEMmIMNIKF LT
WSO TH D (FEHZES LV bR RZES T AREAR /NS V) 2
LEZBHBMNIT LI,

FIRRICEIERICE B T 2R [26] 13, 7— R« <A L—213, LCA 7 ERRAH
IRBREE AT A R TR ORI & LT EMENE Loob | AEFEH & 1 A EE
o2& HBRDAPE L B ORI — R OEE LT 5 Z LIZIFEE L TED |
FCAKIZBNT, H5—20b 0 EREFHRBIDO G D L 2 kT 258101325
272D L LTS, £L T, AARDEERITREOERZ/EITH SN LEETSH
V. R OREBHAN B AROBY BAGEE T DERITR> T 5D L DORBEE
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SUMMARY

Research on the possibility to apply food mileage to the food policy

Tetsuya NAKATA

I The purpose of research, and the review of the existing research
1 The Purpose of Research

In the process of economic growth, due to the changing pattern of Japanese eating
habits from rice in principle to some other products such as livestock products and oil
and fats, which increased import of the grain for feed or oil seeds greatly.

As a result, the food self-sufficiency ratio of Japan fell greatly. And "the distance
between plate and plow" was expanded. In these circumstances consumers have become
more concerned about the quality and the safety of food.

Furthermore, the importance of global environmental problems is widely recognized
In recent years. Since a lot of food import to Japan has imposed considerable load or
impact on the global environment, quantitative analysis of the load is needed.

The objective of this paper is to study on the index of "the total quantity and
transportation distance of food (food mileage)" which grasps the quantity and
transportation distance of food comprehensively and quantitatively under the above
awareness of the issues.

First, after reviewing the existing researches, this paper measures the food mileage of
Japan’s imported food, and compares with that of foreign countries, which shows how
much the long distance transportation of imported food has impose load to the global
environment. Then, the "local supply and local consumption (Chisan-Chisho)" is
quantitatively evaluated by using a food mileage index, in order to analyze how much
the negative impact on the environment will be reduced. And after reviewing

consumers' consciousness to the environmental problems and implementing some case
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studies of relevant movements utilizing food mileage conducted by a co-op, possibility to
apply this concept to Japan’s food policies are to be examined.

Term of food mileage is coined by Takashi Shinohara, former Director of Policy
Research Institute, Ministry of Agriculture, Forestry and Fisheries. (Now he is a

member of the House of Representatives, who guided the author in Research Institute.)

2 Reviews of Existing Researches

Food mileage refers to Britain's "food-miles" movement.

When introducing this concept to Japan for the first time, the Policy Research
Institute, Ministry of Agriculture, Forestry and Fisheries decided to use the original
term of "food mileage", since it was the index multiplying weight and distance.

After the 1990s, a British nongovernmental body called “Sustain” has taken the lead,
and food-miles movement has been developed.

Food-miles campaign is a civic movement with an eye on reducing the load on the
environment through consuming more food produced in the area concerned, being
conscious of the "food miles" which are the indices multiplying weight of food and
transportation distance. It is a pioneering effort in the world where attention was paid
to the load on the environment caused by transportation of food, and then it is very
suggestive and thoughtful for Japan, one of the largest food importers in the world.

About food miles, “Sustain” has released some reports in the 1990s, and also some
papers were published by Professor Tim Lang (Professor of the London municipal
university) who has taken the theoretical lead in this movement. Then, in several
countries including in Britain, food miles movement has spread and this movement
connected food to the environmental problems.

On the other hand, some researchers such as in New Zealand pointed out that the
concept of food miles was questionable because the impact on the environment in a
process of production is not taken into consideration. Also in Japan, there are some
arguments about the limitations of food mileage, mainly from a viewpoint of LCA, which
has simply treated as a tool for the local supply and consumption (Chisan-Chisho) or the

improvement in a self-sufficiency rate.
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However, when considering relation by food consumption and its impacts on the
environment, a food mileage is not a meaningless index because in various kinds of LCA
analysis shows that the environmental impact in a process of transportation has
accounted for 10-20% of the total process.

Attention is given to "Food mileage project", based on the "food mileage campaign"
which “Daich-wo-mamoru-kai”, the door-to-door delivery entrepreneur of an organic
food, etc., has carried out since 2005. And then “Seikatsu-Club Consumers' Co-operative
Union”, “Green Consumers' Co-operative Union” and “The Pal System Consumers
Cooperative Union” participated in the campaign. This project was initiated by the four
organizations in September 2009. This project involves about 2 million members, who

belong to the participating organizations above.

I Food mileage of Japanese imported food
1 Calculation of Food Mileage of Imported Food and Comparison with Foreign

Countries

The formula to calculate food mileage is so simple that anyone can do easily, which
multiplies quantity and transportation distance of food.

One of the unique characters of the index of food mileage is including the concept of
the transportation distance which is not included in the food self-sufficiency ratio.

Transportation distance is strongly related to food security. Moreover, it also becomes
a tool which calculates virtually "the distance between plate and plow", one of the
biggest consumers' concerns about food safety.

Furthermore, the load on the environment, when the food is transported, can be
calculated by multiplying food mileage and a carbon-dioxide-emission coefficient
(quantity of the carbon dioxide emitted when 1 ton of cargo is transported 1 km).

The Policy Research Institute, Ministry of Agriculture, Forestry and Fisheries
calculated the food mileage of the imported food of six countries; Japan, Korea, the
United States, Britain, France and Germany in 2001 (calendar year).

The calculation formula of food mileage is as follows:
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Food mileage =X ¥ (@), k X D))
Notes;

@), k= the quantity of import of the food & from export country j

Dj = transportation distance from export country j

The data used for calculation of the quantity of import are the Ministry of Finance
"foreign trade statistics" about Japan, and the database of the American private
corporation were used for calculation of foreign countries.

Scope of "food" is defined based on a HS4 basis of the item table of HS treaty
(International Convention on the Harmonized Commodity Description and Coding
System), which is generally used by foreign trade statistics.

Grain for feed, such as corn, and oil seeds (pressed in Japan and consumed as oil),
such as a soybean, are included in the food.

Transportation distance was calculated on the assumption that it is conveyed by
vessels, except for the case of import from the country and area in the same continent,
and being transported from the main ports of an exporting country to the port near the
capital of an importing country.

As a result of calculation, the quantity of food import of Japan in 2001 is about 58
million tons on the whole, and the total amount of food mileage became about 900
billion t-km.

On the other hand, the food mileage of Korea and the United States has showed
around 300 billion t-km, the level of a little more than 30 percent of Japan. The food
mileages of West European countries are still smaller, and are only a level of about
10-20 percent of Japan. Moreover, grain such as corn, and oil seeds such as a soybean,
account for more than 70 percent of food mileage of Japan by item.

As for per capita food mileage, Korea is a level of about 90 percent of Japan, since
population is about 40 percent of Japan. On the other hand, U.S. per capita food mileage
1s only a level of about 10 percent of Japan, because its population is about 2.2 times as
many as Japan.

When food mileage is divided into the total volume of import and average
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transportation distance, while volume of each Western country except France is 70 - 80
percent of Japan, average transportation distance is as low as 20 - 40 percent of Japan.
The feature of food import of Japan is characterized as long distance of transportation
rather than large quantity.

The carbon-dioxide emissions caused by Japan’s food import were calculated 17
million tons by multiplying the food mileage of imported food and a
carbon-dioxide-emission coefficient. This amount is equivalent to the level close to twice
of the amount of the domestic food transportation.

Although the actual amount of emission could differ with the size of a vessel or a
track, speed, loading rates, etc., the fact was recognized that Japan’s food import
imposes considerable impacts on the environment due to transportation (large volume

and long-distance).

2 The latest situation and long-term trend of food mileage of imported food

The result of calculation of Japan’s food mileage in 2010, using the same calculation
formula and data source, showed 866,900 million t-km, and decreased by 3.7% from
2001.

Looking into the quantity of import and average transport distance, the quantity
decreased by 4.0% and average distance increased by 0.3%. It is presumed that the
reduction in the volume of import is reflected by soaring international food price in
recent years, and import value has increased conversely.

As compared with 2001, decrease in food mileage from the U.S. is the biggest in 2010,
and that from both Brazil and Argentina increased. By item, the contribution to the
reduction in oilseeds is the largest, especially, the volume of soybean import from the
U.S. greatly decreased. This is presumed that import of soybean from the U.S. to newly
emerging countries such as China increased drastically. On the other hand, import of
soybean meal from India and China to Japan has increased.

Moreover, the exporting countries of meat to Japan have changed due to livestock
infectious diseases and increasing ethanol import from Brazil.

It is thought that change of the food supply-demand structure in the world, such as
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rapid increase in demand in the newly emerging countries etc., serves as a background
to such change in the latest food mileage of Japan.

Next, if reviewing the long-term trend of the main imported products (wheat, corn,
soybean and rapeseed), the volume of these import increased sharply to 27,460,000 t
(4.8 times) in 2010 from 5,710,000 t in 1960 just after the postwar confusion. By
commodity, the contribution of the corn is the largest and mostly for feed. By exporting
country, the U.S. contribution accounted for 79%. Furthermore average transportation
distance is continuously extended, which means Japan imports more food from

countries further away from it.

Il  Evaluation of effectiveness of “the local supply and local consumption
(Chisan-Chisho) ” using food mileage index
1 School Lunch

In recent years, efforts of “the local supply and local consumption (Chisan-Chisho)”
are observed in many areas.

Although these efforts are regarded as movements for obtaining security for food by
shortening “the distance between plate and plow”, quantitative analysis of the effect is
rarely conducted.

Moreover, in school education, from a viewpoint of fostering "the power of living" and
promoting education for health, instruction on food is strengthened in school lunch etc.
and the notion of “the local supply and local consumption (Chisan-Chisho)” is also taken
up more often in this occasion in recent years.

Niiza city, located 20 km away from center-of-Tokyo, is a typical bedroom suburb in
the southwest part of Saitama Prefecture, with a population of about 150,000. The food
mileage of the school lunch of the Dai-2 junior high school of Niiza city was calculated,
using the data in May 2004 (for 17 days) of the volume and distance from the place of
production. As a result, food mileage was calculated about 3,001 t-km.

By item meat is the largest as 1,100 t-km, and the next is a potato and starch (431
t-km), and the pork from Miyazaki and the chicken from Iwate are large in domestic

products, and among imported food bacon from Denmark is large.
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As for rice, locally grown rice is exclusively used and food mileage is calculated 6 t-km
in this school.

Next, in order to measure the effect of “the local supply and local consumption
(Chisan-Chisho)” concretely, under the condition that foods were supplied in the free
market (supply along with the composition rate classified by place of production of the
rice which is actually circulating), food mileage was calculated 133 t-km, and these

efforts reduced the food mileage to a little less than 5%.

2 Food Education

In the "food and agriculture experience cram school" in Misum-cho, Uki city,
Kumamoto Prefecture, from the viewpoint of food education (Shokuiku), a work-study
program is conducted to make bread, pizza, etc. using the locally harvested flour.

The total volume of the flour used in this cram school is about 700 kg in a year, the
transportation distance of the locally harvested wheat is 110 km, and food mileage is
calculated 83 t-km. If the wheat is imported, the transportation distance would be about
11,300 km and 103 times, and food mileage will be about 11,400 t-km and 130 times.
When using the locally harvested flour, the quantity of the carbon dioxide emitted by
transportation is 16 kg, and when using imported wheat it is estimated at 162 kg and
10.2 times.

Although these activities are taken place in various places, this work-study program
conducted in this cram school is unique and precious for making people more conscious

about relation between eating habits and the global environment issues.

3 Traditional Vegetables
In recent years, many activities to revitalize and disseminate traditional vegetables
are seen in various areas. These efforts are regarded as typical activities of “the local
supply and local consumption (Chisan-Chisho)” connected with the history and
gastronomic culture of the area.
In this section, food mileage was calculated based on the menu. The menu named

"Neo Japanese-style food (Neo-Washoku)" by a food coordinator Ms. Takako Tsuguma
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consists of "the Noto-pork rolled by vegetables", "the well boiled Gensuke Japanese
radish", "the miso soup of shiitake mushroom and garland chrysanthemum", and "the
rice boiled with Seri". And all the food materials are produced in Ishikawa Prefecture,
such as Kaga vegetables (traditional vegetables around Kanazawa city). The food
mileage of this whole menu is calculated by multiplying the quantity used by item and
the transportation distance from a place of production for every food material.

Result of the calculation shows that food mileage became 16.9 kg-km and the quantity
of the carbon dioxide emitted by transportation were measured 3.0 g (case 1).

Next, about the same menu, the food mileage and the carbon-dioxide emissions of the
case2 (it is assumed that domestic foods are chosen not only in the product from local
but in a free market in Japan) and case3 (it is assumed that imported materials are
used if their self-sufficiency rates are not more than 70%) were calculated. Results of
the case 2 and 3 show 230 kg-km and 41 g, and 4,330 kg-km and 133 g respectively.
Carbon-dioxide emissions in the cases 1 (Chisan-Chisho) is 1/14 of the case 2 (the foods

from the outside of the prefecture are used), and is 1/44 of the case 3 (imports are used).

IV Discussion

Although food mileage is a clear and informative index, there are following
limitations raised by various kinds of researches.

One is that a carbon-dioxide-emission coefficient largely differs depending on a means
of transportation. According to the data of the Ministry of Land, Infrastructure,
Transport and Tourism, the carbon-dioxide-emission coefficient of the track, responsible
for most of the food transportation in Japan, is about eight times as high as railroad.
Therefore in order to reduce the load to the environment caused by transportation, it is
more effective to depend more on transport having smaller impact on the environment
(modal shift) than eating local foods.

Another point is that food mileage is the index focusing on the transportation. Carbon
dioxide is emitted in the whole life cycle of food, from production, processing, packing,
consumption to disposal. In other words, if the food is locally produced in a heated green

house, or using much chemical fertilizer and agricultural chemicals, the whole load to
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the environment could be larger than the food produced extensively overseas and
imported by ship.

Although certain limitations and problems are pointed out, by learning on the concept
of food mileage, people can recognize the fact that their daily eating habits are closely
connected to the global environment problems. And if this concept leads to action for
eating more seasonal food (Shunsan-Shunsho), and for minimizing food wastes, we can
make eating habits less impact on the environment as a whole.

Since supply and demand for food in the world is becoming unstable, it is necessary to
work on the policy for the stable food supply. Food mileage is expected to be one of the

useful tools for establishing the food policy based on the consensus of the people.
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