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FELABERATORE YT o720 FA T A 7 MIBVT, [4AFTOERE (k) - W]
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Influence of Plastic Package on Reduction of Environmental Burden
during Distribution of Fruit and Vegetables

—Life Cycle Assessment (LCA) of Strawberry Considering Damage by Transport Vibration ——

Yuma SASAKI*!, Takahiro ORIKASA**?' Nobutaka NAKAMURA™, Kiyotada HAYASHI*
Yoshihito YASAKA*, Naoki MAKINO*®, Koichi SHOBATAKE™®,
Shoji KOIDE™, Takeo SHIINA*

Abstract

We assessed the environmental burden of strawberries using life cycle assessment (LCA) with the
damage to these products due to vibrations during transport. The vibration test for the transport process
was performed for several transportation distances. This test allows the determination of the ratios of
damage area as an indicator for injury to strawberries during transport. The environmental burden of the
packaging scenario was compared with that of the non-packaging scenario. The cultivation process was a
large contributor (81.2~99.1 %) to the environmental burden (and thus, a major portion of the life cycle).
The environmental burden of the packaging scenario was lower than that of the non-packaging scenario,
indicating that package can reduce food loss during transport.
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BHEZ2REDOSH LW HAIEE, B0 AFTREME,
FIH, MiORER EITBNT, BENCEEEBOE
BEZITTwHZ LPHESNTEBY (IPCC 2014), %
NIZFEVERT AT TEELOET > TETW 5,
FAO O#EHEICL B &, HWRSETADHERITIZAERE
ENT-EROBBIF34501, BICLTEMH 13ET
UHREINTBY, BUOICEROEEIEHRE
%34 A (Greenhouse gas, GHG) DFAEIZDWT, &Kk,
BEINZITNIRET LI LOEI - ZEELRIEH T
HBHERBL TS (FAO, 2011)s 7— FH 75 4
Fr—2IZBWT, AmUA - BEILBETHEELZE
L, HREOEHITICL > THEBAPELR LD, BEB X
UBFFHEIZ B 2 MR CoREE &I, SMigitE
TI0% BECEAEE EDTWE (FAO, 2011), 2D
EhD, BMEERICBITA2EMRT A - BEOHIRITIR
OHBRETHHEEZOND,

FREYE, BESBELTCLE ) L EREECET R,
BEPTEE& L o THAETLEKFIC L b ERMESL
Ko ZOLOFRY, WIIREOELHPVEDIZBW
Tid, WEBRORSPHERICL 2BE,SOEELZEN
WZAEZITIRNE L ENTW5S (Ishikawa et al, 2009) .
BRESREYLEFREYDO 1 2L LTAFIHPBTENTE
h (BABEL, 1999; dfF 5, 2007), ShETlo, oh
LERY ORI BT A HERTCEERE T, W
EHEOWE % LT AHESMThNTE L (BFS,
2006 ; dbE# S, 2010), F7, EMKEEOHIIRILE
m (BMHER, 2016) Tk, 4 FIPEERBICMEM
TeNTEY, BEORBLICET 2RO LERITS
WHDEEZ LD,

SEIZ L HNEYORERRRL, BRI IE, BRILBIE,
K DORFE - EW 2 ELIRICHE S (BARTESNHSR,
1996) o 7 DREREEDO—DICHBREIEIZBIT 5 FRYR
ENZ o, BENILEOBE»ORKA R AEREOR
L EINTYSE (FRS, 2008 B, 2012), LA
Lahs, BEHIELGESLOMHEIROAZIEEL
LCaEEH 5T 5 2 L, FTRYOEBRELE
CTREMEDSH D, TEEM OBE - BREICHE ) BEEN
DOEMPBBEINE, T8, BE~ORETHNE
Lo BEEHOELBEIIThRLTLE ) &, AXR
MOFOERMREOKRE LT FICRI-SNT, 20&
RBBESEHE D 2O 0OBMN TR OEEI TN
PZo TREANIPERTATMEELEZOND, BB
AL ERETT A OI0IL, BEEHOFOLEMR
Frfgae & WEEM OBE - BEICH REAROWE
EERBTHUEND Y (Williams et al, 2008 ; BIHFEEAL,
2016), FNSEE T ZLBREN R RO SN D,

il

REBEFMPED 1 D2THEI5A T4 I VT LA
AV b (LCA) FHIX, BEMMER SN ERORMED
5, MEOmE®E, T, 4£E fwad, FH VY7
BREIIELFTOETOTREENRE LIFHMEFETH
5 (ffEE, 2009) ZD7:%, BEOTRIIBITLRER
WMIZOARERT HDOTIERL, T4 7047 vk
BT T 5 Z & C, CO2 Bl D 720 OB 0 70 Bk
WD DO & L CHAMENSVE ShTw
5 (FEE, 2009), 72, GHG DA b B LR AV >
B OBIBEB~DOEE L CREOBEEBOFMSTETH
D, ZRICED, B5EEEBOBHHIFEI MO LBH
BORAKEHMMEELE Vo M L— FF 75 %ET 5
CENUEEE B, ENICBITALFITeRE LR
EREFMOEIIFET L2500 (Fls, 2007), #
DOFHiii: GHG B & UBRMALWE (Acidifying substance,
AS) DHFXNRELLDDIIET->THEY, oo
BHEB e ZER LSRN e R T o 128l v,
EFMIBWTIE, A FTRETA2EMAREHFETSD
@D » (Girgenti et al, 2014 : Tabatabaie and Murthy,
2016), HERROBEL*ZR LEGFUEOFEN T 7
A7 VEBLULREENIIRZITEEIIOWT, &
7% B2 1T o E IO TH RV, F I TRFFET
X, AFITDT4 74 7 VEEFLE LT, BEEHD
BIE - BEEDB L OB IR REE N IO RITT S
C2OWTLCA FEZHAWTEMEATo 720 BT,
Ay ARy MAITIC L D EELREAMHHERE 52
L, BEAWHROBE,S 70 2ARHEOTREMICD
WTHRET L7z THRET 5.

II #EsKUERREE

1. FHEHRELUVY X7 LER

SRR, BN TIRELTCWAAF T (FragariaX
ananassa Duchesne ex Rozier, Wi : & HBL®D) &L
7oo 7o, Bl ¥ HEAREFEICIE, JA o A
BAFELIZAFTEH/ERAL 70

AR B T BV AT AEFREZH LIRS A FTD
HEEPLENLOHEE, BEITOEI0LREE L,
T/, WRIC L DHEEOREIZONWT, [#Hk (ERG—
#H5E) | BRECTOARTET B LIRE L 720 BT, BEFFEIC
BWC, BT (%R &R 25411, [k B
HIEHI5E) | BRI BT 2 EEEER AT,

2. WEREHi(

REFFEIZ BT HEEEHEALIZ, INFRIEICBITBHEELT
WhWAF T 1kg & Lize Lo TEERRBETIX, Bt
BICBIT2HEE*ERL, TOEES T LEYLI-ES
EETHLDE Lz, BIZIE, Wk BT 5IBEE)S
20% THNIFH 1 20kgEETLDDE LT,
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Fig. 1 System boundary
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2 AFITOTEOIME (a: FEEHY, b EEHRL)
Fig. 2 Overview of package for strawberry (left: packaging, right: non-packaging)

3. TEERMG

212, A FT0TEONBETRT. (a) IRHEEE
(PET #HE ML A +OPP# FENT 71 v A) HHOE
# (LT, &S D), (b) dBige LTERELR
Hiraes (BR—VHE) OATREDEZ Hvi v
(LUF, [BERL]) THb, BlidHTIE, WEMLA
(LUF, 28y 7 D) IcAF 3% 28550 L, Lo s B
TANLEMET LHEEE > T0D,

4. HEXIEERERS L CHEBFTMEOS E

EEIREIRAER L, EZTZERSREEAN B - RmEER
it AT EEE AR RMIcRESIN TS 3RIT
IRED BRI (FVH146, s8R 2 HWVWTiTo 7. &
BZowT, HAESESME (JISZ0232 1 2004) (HAEE
RS, 2018) Tid, LMY REEREBE L L
T 7 AREHABER I N T D, £ THRWGET
&, EHEEORES T — 7 251K L7z PSD (Power
Spectrum density) #HWT T v ¥ AIREIEER 2 F0E L
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720 IRENT — ZIZZEH S (2016) 2 X AIREIFAE L 15
LNz DE Wz, HWIRE) T — 4 135 3E K ET
HOLDOTHY, IRENIMEFRESEH L2 ro722
EH, 17— 20NERKEM%Z 30s & L7ze 75 A
IRENABR UL, EITHE 80km/h THfik L7-BRICET S
B 7Z20 R U E A F TV E LS 2, IREIERR
PEZLIECH%EENY I 2L — ML, BEXREE
HME & Ok 7z, Etiisix, WtiEsoZahcfEd
HEEB L UREANEOREMEETHZ L% H
B2 0~2000km & L7z, FEERIL, EWEIZBWTH
BHMBELEMGFO—FI L LT, 20T, BEEE)AT
&L L7z WMtRERBICH W BED ) DA FTD
Ny 7EEIX64gTHY, 13y 7487 DA F TOH
BT 1IB3ETHB, T/, EHIT 74V ABIUBER—
VFEO 14720 0-ERIE, ThEN08g B L1V197.0
g Thb, RERIK 2@, BER—IVFE 1L IS
4%y 7 2FEDTTo 720

4 F TORGFHIIE A 5 (2007) OFFEIHENTo
7zo Thbb, BETMOBERL L OEEEFHEL, &
MR 3 A IEGEMEEO S A2 EERE LTHEH L
720 F72, BEBUIIPNHEERZROA F T2 MR L7z, /3y

WIIBEBDA FIRA->TWAELD, 1 BT L DENE
HEFHL, EAEER - SELHNOEEERY EL
2o AT TIIBITHEREH T E OBEEGERELELITR
To

5. 4>~ MUSR

F2~T A F TITBIT Z kRS - R w R
FHRIDA Ry M) ERLIZ. T ISR E N —K

£ 1 AFITOEEERER - WL OB
Table 1 Food loss ratios of strawberry for each trans-
portation distance and each packaging condition

472 Okm 50km 100km 500km 1000km 2000km
HEHY 0% 0.86% 2.24% 5.10% 6.24% 8.99%
#M7z L 0% 5.51% 7.85% 24.22% 36.35% 52.33%

T=%iL, [TI7AF v 7 WARAHRTEICHET 5 LCA
FAERREREE WETR] (77 25 v 7 ERAHTS,
2017) KRB ENTWETF =7 %25|HLAbDTH %,
F 72, DMICARIFZEIC BT 25O RITE SRt % £ L D72,
BERMCZERM(REY &), BERBOBMSER,
NTFv 2, Ly b, BEREOEIGETE R /NEE Il B
T ARES, BOTHEMERS, BOEERREICBTAZANLT
ERICEE L Cldfk4 2R EE SN B T &, 72, 77—
SINEDNRETH S Z s, ETENTOMRILE L7z,
F7z, WBERICA—N—TfHINLEEZONLLY
WEDAEEN, FHERICB T 25EE L, B
LAERIC BT 2 H R OEE OB E IR AR OF N
MOMETAHEV)IRIEEDHEER L W & Hh
5, BITOIFEINE Lz, BEEMOIIFA 7 VICLS
REREFMICOWT, )Y A 7 VR BRER D S 5HM$

LZBICIEFE L 20 NUER SRV ELSVWLDhd ) (I
H5, 1996), £Nb OFHEIIEMETH L L0, VY
A7 WIZ & BB FHIICHETT 5 2 LIZARWIZED BIY
MHERELNDDIDEEZOND, LT, VA7

WBITABERIE, FUFEME T LOTRHATE 21K
T BT A 7 VEREBETEL, VA7 ML B
REANOZEIZER L 2h o7,

A F TOIETRIBEEE, CEREENAML TV
[H AR MRS 2015 £ (LET) ] CUREHEAE,
2015) 2BE1Z, 2% ICRKE L. F7, MBEREDA T
TDIEEGT B L OTHEKZOBESE GETTAELE) I22o2WnTiE,
ERBEHT B E L7

KBILTTAT v /B IEB LUTE R IVOBEHE -
VA 7 VERB X OCBER— VORNRERT, Al
DEEFE - VYA 7 VKL, [FTIAF v 7 )AL 7 Vo
TEANRE 2018]) (77 A7 v 7 faERFI AR S, 2018) 2 &%
WCRRE L. F72, BR— VORI, F&T—)W)lﬁi
RN | (BRBEL, 2016) %FEICHEEL .

%7 — % 1d MiLCA /g » LCI 7— % X— A IDEA
Ver. 1.1 (BEEFMREAWIZEAN, EXEEREERS) (U

K2 [OAFTOLERE - BIFEM] 25 (@ #% BREHTE) ] I2BFHM RV PUK

(% B 0 km~100km)

Table 2 Material and energy inputs of 1kg of packed and non-packed strawberry from
production to transportation (from collection place to wholesale market)

(transportation distance: 0 km~100 km)

Okm 50km 100 km
Tut A% By #&EdHh ®Eel KES) &E2L &EHY KRELL
O A FIDLERE - Kb
A F THE kg 1.00 1.00 1.01 1.06 1.02 1.09
@ M DOBGE
BAR—VHE kg 0.25 0.25 0.25 0.27 0.26 0.27
PET WEOEAH kg 0.033 0.033 0.034
st 4 R ) PN kg 0.0041 0.0041 0.0042
@ mx GRS —HI5E)
4 b UHE kg 1.29 1.25 1.30 1.33 1.32 1.36
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% 3 [@#xx (HE—~5%) ] 76 [@ WEMOBEE HBED) ] B/ XY MR (H%E

#E 0 km~100km)

Table 3 Material and energy inputs of 1kg of packed and non-packed strawberry from trans-
portation (from wholesale market to retail) to disposal of package (by food loss)
(transportation distance: 0 km~100 km)

Okm 50 km 100 km
e BT @) BERL  SEbH) BELL  EEHY Bl
@ EHE—E)
4 PUE kg 1.29 1.25 1.29 1.25 1.29 1.25
©® Bk GES)
2 bUHE kg 0.00 0.00 0.011 0.073 0.030 0. TT
©® 4 F TR (L5
BEHILER kg 0.00 0.00 0.0087 0.058 0.023 0.085
@ EMOBEE GHES B
BR— V5 g 0.00 0.00 0.0072 0.049 0.019 0.071
PET WO A% g 0.00 0.014 0.038
st 15 R D) N g 0.00 0.0018 0.0047
@M OB GRSy )t
B — V5 g 0.00 0.00 0.00 0.00 0.00 0.00
PET M4 3E782 g  0.00 0.023 0.060
F#F7 0L g 0.00 0.0028 0.0075

*TEM OBERE] (2B HBEFEWRIIO VT, RIS TV H5EH) - I BRIZH L, 20REIiz&TY 4

A 7 VALERZ X Y ALE L 72,

£ 4 [@BEEWE® (L) ] »o [OTEMOBEE
(BB BT B R b E (B35 0EE
0km~100km)

Table 4 Material and energy inputs of 1kg of packed
and non-packed strawberry from waste trans-
portation (for food loss) to disposal of package
(after consumption) (transportation distance:

0km~100 km)
Tut A% HiL @by el L*
O 2L G T
2 b vE kg 0.31 0.27
© JER AR O BESEALEL
eI kg 0.020 0.020
DM OBE QER% B
BR— V5 g 0.83 0.83
PET WEHEH g 4.6
L#ETFT 0L g 0.57
| DaEHoRE E%E BT
BeR— 48 g 0.0 0.0
PET WEHEL g 1.6
T 71 v A g 0.21

* 0km~100km 2BV T, [® EZWEH% (EES) ] »5 [
M OBEFE GHEB) ) 2B B A4 RV M) i3 K
L7z, FaZEEMHMIIBWT0km~100km O 4 X b
VIEFE CfEE % 50

* [AEM OB IIB AREEYRICOWT, RIZEKIhTY
BHEEH - EATERICH L, FOBRRIZET) A 7 IV
L haEL 7z,

T, LEIF=FA—R) EBIBL ¥RF FYT~=F %
RAwize £oT, A FTOEEHER LCI 7—F X—2
CREV, HEREEKE (NiEdHH) EREL 2. &b, LCI

F— I R—ZIZBITBAFITOHEKET— 513, [EER
WEt] BLO EEEME| 0T -5 I12L23DTH 5,
ETOERBIIBWT, BEYOIMEIL 2t HTITW,
BkBEE® 50km & L7ze F72, 4 F T8k (GREL
—HI5E, HFE/NEE) ZEL 5L 4t BTV, [ER
P—EI7E] BT AIREIEERIC & b Sk 2B X
7 (R1BH). [HITE—/NTIE] MomxHELEE, %
W6 2 DREMO T2 BT TH 2 HEH E Tolfy
EEMEL, 50km & L7z %28, LCIF—FN—2R|(Z
i, A FTOHFERICHE L CHENS  TomEslETh
T3, By O RES Y BHEY, EEETFEHHIC
Wik SNDEET O LA ER->THEY, KFEIZBITS
FEHEIE & B o T b, BT —F RX—Z T, EEHH»
5 EFETIBH ORI AP LEMOAZEELTHY
HETHICBT2ENHBESEOAMEIE T TV,
L oT, LCIF— ¥ X— ZIZ BT 5 HFERE T COlfig
DETME, BFRICBITS [ FIT0EE-REY] M
DR E A% L, [BEFHTE] M ORI L2 8H1E
BlEHE L7

6. HEEENSLUREFMEOSE

R TIE, MM R ENTERE - MEBLTWEE
BEL L2 ehs, BERICB2EEREFME M5
& L7-FHMEF 3 T % H AR E5 2 R B F
(LIME2) (5, 2010) % v ML, Stz iT-
7oo EAMFT B L UREHEEIL LIME2 IZfEo 720 4
FME 2 AT o - EEEE R I IIRT. 4B, Mo E,
BREN0 &R oHBICOWTIEEEREL LBV,
RS RIIUToOR L YRS (FEES, 2007).
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(i BEBE 500 km~2000 km)

Table 5 Material and energy inputs of 1kg of packed and non-packed strawberry from
production to transportation (from collection place to wholesale market)
(transportation distance: 500 km~2000 km)

500 km 1000 km 2000 km
Tat A% B &iah &EeL oY) R L EiEH Y R L
@ A F IOLEFE - HhELRE
A FTHRE kg 1.05 1.32 1.07 1.57 1.10 2.10
@ WM OB
BER— VA kg 0.27 0.33 0.27 0.40 0.28 0.53
PET BAURAER kg 0.035 0.035 0.036
L#ENTT 4 v A kg 0.0043 0.0044 0.0045
@ #ix GRFSG—H15E)
4 b VEH kg 1.36 1.65 1.38 1.97 1.42 2.63

£ 6 (@t (HFE—~NT) ] 76 [@ UEMOBEE BED)] ICBTHM ¥ b)E (ERE

#E 500 km~2000 km)

Table 6 Material and energy inputs of lkg of packed and non-packed strawberry from
transportation (from wholesale market to retail) to disposal of package (by food loss)
(transportation distance: 500 km~2000 km)

500 km 1000 km 2000 km
70t A%, B b BERL  REH) BERL  SHH)  SHEL
@ Wik (ER—AE)
4 b VH kg 1.29 1.25 1.29 1.25 1.29 1.25
® BEEmME (S
2 hVH kg 0.069 0.40 0.086 0.72 0.13 1.4
© 47 TOBERNHE (HX5)
BEENALEE kg 0.054 0.32 0.067 0.57 0.10 1.1
@ WEH OB GRS B
BAR— Vi g 0.045 0.27 0.055 0.48 0.082 0.91
PET Wa¥H5EH g 0.088 0.11 0.16
L#EFT7 v L g 0.011 0.014 0.020
@AM @iks #H)*
BN — VA g 0.00 0.00 0.00 0.00 0.00 0.00
PET BUEAER g 0.14 Q.17 0.26
T T v A g 0.018 0.022 0.032

*TREMOBEE] ([CBVTHBEIEWRIIOWT, RICERSNTVDEEE - EITMERIH L, Z0OREIELTY Y

A4 7 VAERIZ X ) AER L 7,

(1

CIT, CLR3ATIT)—A 74 r—% (BEEE
2B BIREALRER), CF s 3FEILRE (WE s 5%
BE I RIZTHSE), LCLIFA YRV MY T—%
(WE s 0RBFAME) 2 RT. &b, FHEHERIE~
OFEFEBICBNT, LRI LI T ANE52 58
BEWMERFESETEL, FROo0EXETIRTIZIEZT
Ot ATEDESEL L THEREERTIEE L,

T, HEMERIUTORL YRDZ (FEES
2007)

C[i‘_‘ZCFi,stc[s

ﬂ;&jgﬁngaq @)

ZZT, SLIGHMEILER, IF ;. \ 3R (WE
SHBEER:, TV FRA VP e CRIZTESE) 2%
To %B, LIME2 IZBIT A A LRSI A (B
L M) ELTHERENS, a5 x e, #HEOH
HEITHEWEEE L ) 2 REHRESCEYEORA 72 EORE
ML L > TER2SE#H 28384 (M) 2EKRT 5,

Fv b ARy FFHTIE, Product Environmental Foot-
print Category Rules Guidance Version6.3 (European
Commission, 2018) (Zfto72. T b b, HEILRERIC
BIFAAHE - EEFHEELBRECREATO ) B LA 80%
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# 7 [®EEFEWE®% (8% ] 25 [OaTEM OBEHE
(HEB) 2B A4 vy ) @i
500 km~2000 km)

Table 7 Material and energy inputs of 1kg of packed
and non-packed strawberry from waste trans-
portation (for food loss) to disposal of package
(after consumption) (transportation distance:

500 km~2000 km)
vA=E &4 BT BEH0* &L LT
® etk (GRES)
2 hvEH kg 0.31 0.27
@ FEnAE O BESE LT
BEEIALER kg 0.020 0.020
WO OB GHRE PEH)™
BeAR— L5 g 0.83 0.83
PET Wa#EASR g 4.6
F#F7 v A g 0.57
Wz oS R )™
BAR—VHE g 0.0 0.0
PET M OZA#H g 1.6
F#HNT T v A g 0.21

* 500 km~2000km (2 BT, [@® BESEMinzg (FHED) ] 256 [©
DM OBEIE ERB) BB XY b TR AR
FLWwY, FEEELEMHICB VT 500km~2000km DA >~ X
YMYIEFELEE %5,

* [EEMOBEIE] 2B AR OWT, RICEREA T
HEEED - HNTAUVER IR L, ZFORMIIETY) A 7 VALELC
T hREL

Vi b% 5o 2 28 5l S & L, HEERIT LI
Ry PARY PERIEELL.

Il #REBLUEE

1. 1 FIOEXEBICETERY NZAKRyY FOEE
FIS (2007) &, A FTOEE»SEFEF TO GHG
BLUAS OHFHEIZOWT, AEEERRIZBIT AN
ELLDHBEBICBWTORFEEEDLEREERLT
Wb, —75, Soode et al. (2015) (&, FiEsF7E:o i E Be ke
ZBITAYFI)ADENIZEINZETOLRAIIBIT HES
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Table 8 Waste and recycle ratios of plastic and cardboard

BEHN 3T DR %
TIAF v 7 (—HBEHEY) 14% 5% 81%
TIAF v 7 (EHBEI) 5% 8% 87 %
BAR— IV 0.33% 0.0% 96.7 %
£ 9 HEEE
Table 9 Impact categories
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Table 10 Single score results of packaging scenario on each transportation distance
per 1kg of no damage strawberry

B Okm  50km  100km  500km  1000km  2000km

M ERIREEAL x 10 1.30 1.32 1.34 1.41 1.48 1.62
JfeEFFTFy o x1002 0 1.25 1.26 1.28 1.31 1.34 1.38
ORI R x10° 6.67  6.75 6.85 7.18 7.48 8.05
ERtEAL x107!  5.40  5.48 5.59 6.10 6.62 7.68
BESiEN x10° 1.97  2.04 2.16 2.43 2.54 2.82
=53 314 x107%  6.27  6.32 6.44 6.66 6.76 6.98
A RE#EN (KK X107t 2.02  2.03 2.06 2.12 2.16 2.22
AfigdtE OKE) x107%  1.65  1.66 1.68 1.73 1.76 1.81
i w2 x10° 6.11  6.18 6.28 6.62 6.93 7.54
AH#ESE (K&K x107%  1.53  1.54 1.56 1.61 1.64 1.69
AH#EHE GkE) x107%  6.64  6.70 6.77 6.98 7.11 7.31

&5t x 10! 2.85  2.89 2.94 3.12 3.27 3.57
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Fig. 3 Characterized results of packaging scenario for each transportation distance
1), 2), 3), 4), 5), 6) show the results for transportation distance of 0, 50, 100, 500, 1000, 2000 km, respectively.
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Fig. 4 Characterized results of strawberry cultivation process (greenhouse)
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Fig. 5 Characterized results of package production process (transportation distance: 0 km)

* 11 FBEBEEBICBILEED ) ORELE LI 28 LS REORIREE
Table 11 Reduction ratios for packaging scenario compared with non-
packaging scenario in each impact category

BIBE (%) Okm 50km  100km  500km  1000km  2000km
HERIEEL —2.6 2.4 3.9 18.3 30.3 46.5
BRI —1.0 4.5 6.1 20.3 31.7 47.3
AR ARRGR -2.8 1.9 3.5 18.2 30.0 46.1
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