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Environmental Impact and External Cost Analysis by LCA : Conventional
vs. Organic Rice

Lim, Song-Tak - Lee, Choon-Soo - Yang, Seung-Ryong

This paper evaluates potential environmental impacts and external costs on rice
production of Korea. The investigation is based on LCA in agricultural area which
estimates inputs and outputs of rice production system in quantitative way. The
results show that environmental impacts on organic rice(4.49E-08 DALY/kg) is
level on 4.5% out of conventional rice(9.97E-07 DALY/kg). The external costs of
organic and conventional rice are 4.04won/kg and 89.52won/kg respectively. The
balance of both organic and conventional rice which is 85.48won/kg represents
monetary value on improvement of environmental effects as producing organic
rice.
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ZHA) dlolguo] 9] s v AAste] Mg HF(life cycle inventory, LCI)S X—.“és}
ATt

CE 1) & kg MAto] o2 SR HIESE=2(gate-to-gate)
T 7 =4 Y5 F71%
AW E kg 3.12E-02 0.00E+00
olAkH 5 kg 2.02E-02 0.00E+00
H J ZEHE kg 1.97E-02 0.00E+00
Z1EHH = kg 2.48E-02 0.00E+00
2 A kg 9.60E-02 0.00E+00
4 2 F A kg 3.76E-04 0.00E+00
S| kg 4.85E-04 0.00E+00
}6: ok
A % A kg 3.71E-04 0.00E+00
2 A kg 1.23E-03 0.00E+00
a4 =B kg 2.63E-02 3.06E-02
SRER
A 7 kwh 8.23E-03 9.57E-03
v 7 R kg 1.70E-02 0.00E+00
i & oF =2 kg 1.23E-03 0.00E+00
Hj &
A= L7k kg 8.04E-02 9.34E-02
N A kg 9.86E-02 9.34E-02

B A7e =3 A 24 8 7157 vaE fARE Ao wejd 39 EF Rt

(LIMEY’ Ho@%(ﬁ%fﬁ B @, 2005)s 1T o R =& WA 5 ] A&l St =
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A7 Az, BAE & kg Aol ME ANAZ] ha FAH BAFFE 9.97E-07
DALY/kgO-Z UEIRTH<E 2> F=x). FoHAEAIF(DALY)S] ©417F )
year)©| B2, o] At #eE & lkg A4t e & o135 9
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10 Q5 olF5 F&F

vk 297t etk FulEEd nEs Avnd §
ko] 79.8%(7.95E-07 DALY/kg)e] HthZ H|FS
2739 o] 14.8%(1.48E-07 DALY/kg), =714 AHE Al

£ A5 % A714AL 229%(2.18E-08 DALY/Kg), 5-oF A% 219 1.2%(1.18E-08 DALY/
Soz Uehgth Bals & 1kg ALkl AR mE JaEEdas 5572
23.8% > HFOFeI B 7.6% > WA 0.9% > Q== w1 0.0% 20| T

7> TS M kg AHALOY| [}2 S ABH(Q1ZHAZ)

(&) : DALY)

S wg | EE | amas | owas | 5T | wa
AxME | 483E-09 | 501E-08 | LOIE-08 | 184E-10 | LOTE-11 | 7.42E-08
olzbHlE | 104E-09 | 144E-08 | 3.18E-09 | 3.04E-11 | 206E-12 | 187E-08

b g | UEVIE | 279809 | 453E08 | 629E-09 | 104E-10 | 348E-12 | 5.45E-08

JepulE | 595612 | 322E-10 | 6.03E-11 | 5.22E-13 | 4.90E-14 | 3.89E-10

2 7| 866E-09 | L10E-07 | 286E-08 | 3.19E-10 | 163E-11 1(1“?50/2)7

= 2 7 A | 186E-10 | 161E-09 | 5.34E-10 | 225E-11 | 4.11E-13 | 2.35E-09

. & % A | 451E-10 | 449E-09 | 137E-09 | 4.20E-11 | 123E-12 | 6.35E-09

T %4 % 4| 221610 | 2168-09 | 658E-10 | 218E-11 | 620E-13 | 3.06E-09

2 7| 858E-10 | B26E-09 | 256E-00 | 8.72E-11 | 227E-12 1&82'%/0(;8

$ = | 578E-10 | 141E-08 | 286E-09 | 347E-11 | 128E-11 | 1.76E-08

oy | A 71| GATEA0 | 248E-09 | 9.99E-10 | 0.00E+00 | 370E-L3 | 412E-09

2 7| 122E-09 | 166E-08 | 386E-09 | 347E-11 | 131E-11 2(2825)/0‘;8

W & | 2207} | 000E+00 | 0.00E+00 | 356E-09 | 0.00E+00 | 0.00E+00 | 3.56E-09

W | oF | #slE7 | 652508 | 540E-07 | L82E-07 | 827E-09 | LAIE-10 | 7.95E-07

| IdA | 247k~ | 0.00E+00 | 0.00E+00 | 1.69E-08 | 0.00E+00 | 0.00E+00 | 1.69E-08
=

z A 652E-08 | 5.40E-07 | 202E-07 | 8.27E-09 | L41E-10 Eislfg;z;

g o 760E-08 | 6.75E-07 | 237E-07 | 8.71E-09 | 173E-10 | 9.97E-07

7.6%) | (677%) | (238%) | (09%) | (00%) | (100.0%)
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(E 3 Rl & 1kg ditof| o2 stAAsHlZtAY)
(2] : DALY)

=) ulo} 2F7 713 HIAL = EF 3 A
?‘ U = u ;é,!:?j_' T 1_§]' [e} ]’ <) E]—Jl] 1:]— ]
d 8 | 6.72E-10 | 1.65E-08 | 3.33E-09 | 4.03E-11 | 1.48E-11 | 2.05E-08
=3
=
] - - ~ - -
aux | A 71| 752810 | 288E-09 | 116E-09 | 0.00E+00 | 431E-13 | 480E-09
(<)
iz - ) : : ) ) 2.53E-08
2 Al | 142E-09 | 193E-08 | 449E-09 | 4.03E-11 | 153E-11 (56.3%)
vl 2 | 247k~ | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
v | & <F| fr3iE4 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
_ | oldA | 4712~ | 0.00E+00 | 0.00E+00 | 1.96E-08 | 0.00E+00 | 0.00E+00 | 1.96E-08
=
1.96E-08
2 -
2 A 0.00E+00 | 0.00E+00 | 196E-08 | 0.00E+00 | 0.00E+00 | “¢\q 700
o A 1.42E-09 | 1.93E-08 | 241E-08 | 4.03E-11 | 153E-11 | 4.49E-08

(3.2%) | (43.0%) | (53.7%) | (0.1%) (0.0%) | (100.0%)

HP%, #71% 2 1kg *ﬁ“oﬂ UJrE ?_17P7d70“>ﬂ et
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gg} *34011 w}% Jé"é?‘f&((z 05E-08 DALY/kg)JJr A}£Xd7l° A 2tol]
w2 317 9 3(4.80E-08 DALY/Kkg)S &3 =5 253E-08 DALY/KGE, 5717 AHE A &
YEE ollvx]e] iAo WA e= 87 3ol A °ﬂ?‘*fﬂ 56.3%011 Ol%t}. 54 7
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571243 43.0% > 24d e 3.2% > WA 0.1%
o BE 247t Eo] Fad AIdES & F 915}.

<3t v FYWEEEE By Gl A ALt e 39S vkt f7)
& & ko] 3179 8H(4.49E-08 DALY/Kg)S )5 (9.97E-07 DALY/kg) thH] 45% FF2
2 F8hHg g Fofd wE $EFFe] A A A FAEHE qUA|(ds 2 A
71)2] AAats}h Abgol o3k S ako] ARl W), BT FAF ] tirl/A wiE
2 B AF ggFo] AA| Gl 79.8%= HrhE HFS AL AAh
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(F 4) Hls ¥ RIls & kg Mitof| M2 SAASHIZIZAZ) H|W
(&% : DALY)
Y E 715
- =
I ul 58 &7 9 ek LUl
AAHE 7.42E-08 7.4% 0.00E+00 0.0%
QAAH & 1.87E-08 1.9% 0.00E+00 0.0%
H 7 ZEY=R 5.45E-08 5.5% 0.00E+00 0.0%
ZIEM & 3.89E-10 0.0% 0.00E+00 0.0%
2~ A 1.48E-07 14.8% 0.00E+00 0.0%
+ A A 2.35E-09 0.2% 0.00E+00 0.0%
o) A Z A 6.35E-09 0.6% 0.00E+00 0.0%
lw oo
Az A 3.06E-09 0.3% 0.00E+00 0.0%
2 A 1.18E-08 1.2% 0.00E+00 0.0%
a4 =B 1.76E-08 1.8% 2.05E-08 2.1%
SRERS A 7] 4.12E-09 0.4% 4.80E-09 0.5%
2 A 2.18E-08 2.2% 2.53E-08 2.5%
H B LA 3.56E-09 0.4% 0.00E+00 0.0%
o T o FaE4 7.95E-07 79.8% 0.00E+00 0.0%
= SIERY L7 A~ 1.69E-08 1.7% 1.96E-08 2.0%
A 8.15E-07 81.8% 1.96E-08 2.0%
3t Al 9.97E-07 100.0% 4.49E-08 4.5%
2. 9| ¥u] g7 Az
9] 78 F(external effect) g+ BAFA 7} 7HA 75 FA 2 A e ZHE BA
FAHA i 2 A F2] B 2e)F G 713 AolH, BAAF 9JHHE
(external cost)> ti7}E X2 ¢al wiEdE FHLAEZ] AAA, AR, AE A
ol VA= (FE B3 SEIFS AR 8 3hs st R a e Aol
AQu e AFSA FeeA el AN ] DFoln], 53] BARAT ()9 9
Faze] gl dojt(dYd4, 1999).
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< 6> 7% & Ao W2 BAGHANAT) FES e o, & A
T 4.049/kge] RG] BASE Aoz ZAMEHC FEHE B Fof F
-zl G Ru g Oizttl, FA A Al BY AUA(AE 2 7)Y At
of WE )7 EE(c)4tal k)]
2 1.7 1/kg°]i’iq.
<19 5> #YF 2 {715 & A w2 bl et $E9F RS
YR otk @ o] o3n]8(89.529/kg) T 7]% Aol 9 H|£(4.04%/kg)e] 2
AL 85.489/kgolth o= BT HT 7% & Aol wE AU S FAHIY
N BHRE AR £8E Aotk

el & 89 528
90.00 o[ LA 3473

80.00

7000 |

60.00

50.00 S 72.46¢

40.00

30.00

2000

1000 42 13598 R & 4.048

X 2]

0.00 [ OILX4.049 ]

(etel:el) s 5
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AT B.I%)S A= e, 715 duiR|e] ot 9RnH]E 40447
E Uk g4, oy Al o5 SAFEF o788 Ag, F715(4.044
3479/kg) T} 057 /kg 7+ =A Yetu=t), o= #3E dHl 7759
T7} 86.0% o2 7] wjEo|thd)

$HA, AF7kA1 9] & 1kg 71E0] obd =] & FA e mE A 373 F (A1)

4) B ATOINE 4 lkg A4kl WRF AW o] B 21w M) H71EL Beh HE
mol 2adE Aoz 2AHH, 2t Y 7 HANA F 54 TN ARAEFE T

Qahrha THgsteS

~



11

2 QRHES A REE §1x. 20060 %E 7)F, B FAFL 4,679,991 /30| 1
BT B os ANEAT HAsta, oo #ds & A deFEe S I T/
(9.97E-07 DALY/kg)S F3bd, & Axke] wE Q77 st A7F 4933k 4,666

>

DALY/AS T8 & Utk ©] kS 20069 % =3 A1Q171(48,297,184%) 2 ril @&
SHAksHA, & Akl e S FEFo R Qs Hl 190" ATF 0.85A17H(SF 51iE)ol Gt
FAAA A73EACTNRAGEA) 0] BT AHRFS =5 5 AT
V. 2ot 9 HE
2 dAFolde FAZES7IF1S0)ol s AstE A 4EIE =9 AAF T}
(Life Cycle Assessment)dHES s HEokd A&3te], S-2uhete] tiF Q] FLHEQ] &9
Aol W EJET HiEEES HPHo T BNty I G dg o Rnge

7}ttt
AT Ay, F7)% 2o 3739 3H(4.49E-08 DALY/KG)-S 35 (9.97E-07 DALY/kg)S] 4.5
% FEo® Uegon, #5Y A9 FAsF ME dFe] HA dFY 79.8%=E A
A HFS ARG 71 2] SF ST o FH 82 4.04U/kgo 2 A3 F L FHE
(89.52%)/kg) Hlnl A] & 1kgd 85.48%U/kge] 2pHo] WA, o]= F7]% & A4k u}
ANNAZ = AAGEE AN G X2 JeEhd Aotk B At 2 84H
I AS 2 Agde @ A b s AR ES AREte olFolH oy, d¥FH e}

o

#Ag A7 FAS A5} AT FAEA B Y ARE ol &St TS 2
ATE AP, AR AE T8 2 AR R disiE e $E P e
7HA R3od T AAANEs aEste] AAlggong, S ALHE Fujste 474
A Bede BF Iete 89T 9 R HIERIHE £33 Af, AR o5 A
a4 AR dq5Hn
@A A (lha) 71 Al, B FS 4,781.4kge] Aol AAtE Il ofof] mE S G F(QIZT
717) ©)FH]8-2 428,019¢/Mhadl WHA, 7152 4,111.4kge] Fro] AitEI FHFEF
(R12F17d) 978182 16,593¢/hadll B3ttt F FHIF FH P FHE RS
SR ZF 392,0009/hao] =F
4

411,4269/Mao 2, AA AFF2 F71% A IS AFE5LL
ko) A B A7 349k wE 471A] REtd F A4S 188t )¢l

5) ABAFYARARAL VB FPL AAFn Yt FAANA 27] 25 Fars gl 2
e nasEozA ABFEe) S Tustud 19000 £YHUCY, Ak FS 2010
9 A f71502 A8 A FTYFVEEAVIPoN} WS 1% ABFASS we 57}
= gjatoZ 392,0009/ha0] I AERAER 2Z0] AT YL
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