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Life Cycle Assessment for Open field and Greenhouse Peppers
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Abstract

Demographic and economic growth leads naturally to an increase in demand for resources,
with the extraction, processing, use and disposal of these resources causing a wide variety of
environmental problems such as wastes and emissions in the air and in the water. To analyze
and manage the subsequent impacts on the environment, tools such as life cycle assessment
(LCA) is being widely used. Due to the increasing of interest about food safety and
environmental performance, life cycle assessment for agri-food sector is being essential part.
So this paper carries out life cycle assessment for open field and greenhouse peppers. The
results of assessment, open field peppers are more environmental friendly at four impact
categories; abiotic resource depletion, global warming potential, fresh water aquatic eco toxicity
potential and terrestrial eco toxicity potential. And the other impact categories show reverse
trends. Key issue of environmental burden for open field peppers are production of inorganic
fertilizer and other greenhouse material, and for greenhouse peppers are direct air emission

from energy use and crude that oil extracted for diesel production.
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kel B cHe EMdst 24
EIA, International Ener
T ARD 1/ Annual 2000, U.S G o?j ical
r ua , US Ge
Xtz | (Abiotic Resource Depletion) ¥ N .
survey(USGS) 200172002
ki BlF CO / IPCC 1996(100 )
gCO»-e ear
2:hst (Global Warming Potential) dheend Y
UNEP Ozone Secretarist,
Aprial, 2002~3[Handbook for
REE ODP :
_ ‘ gCFC-11-eq/g | the Montrial Protocol on
oz (Ozone Depletion Potential)
Substances that Deplete the
Ozone Layer]
) ACP 2 CML 1999, Hauschild &
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(Acidification Potential) Wenzel, 1998
3 EUP . Heijungs et al 1992 (with
7 et 04> -e
N (Eutrophication Potential) ® a0 some maodification)
25t 3t POCP CML 1999, Jenkin &
LSS (Photo—-chemical Oxidant Creation gC.Hs-ealg Hayman, 1999; Derwent et
AN Potential) al. 1998; high NOx
HTP CML, 1999, Huijbregts et al.,
olZhE 4 . , 91.4DCB-eq/g Preo
(Human toxicity Potential) 2000a HTP(100yr)
| FAETP _
bl (Fresh Water Aquatic 1.4DCB-eq/ Gulinee at;al, {1352
. _ _
Mef =N . i , ¢ o Eco-indicator
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of == MAELR Guinee et al.,(1992)
oll T .t
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TETP , .
=5 (Terrestrial Eco 1.4DCB-eq/ SRR Al aloe)
r ; -
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Toxicity Potential)
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22.13 718 44 A 83 2 A7 55 A
£2 44 F ABY AY 2 ¥

AE7t A L NFEAE Foo] EEAFL A4 Ag Aestde
o, YR A UL HASAAN A FAE ngez AF UWSFEE FH - L3
£ #AAATA JEAVE 24 L A Y EAE vgor AYEES FHSAG
Table 5. 7|EHsAHR| AFREZF A HE 72
= KHAY EZNE A Ha+d
0.00925kg/m
0.01016kg/m?
Hl'g =2 HDPE o/ . 14
¥ SAXAZIAM SIS sHE H
LDPE, HDPE %A H| 82 Ztzt S A4
i 158 PP "
o i 0.00115kg/m 14
1.97kg/m
Hed) SX|Z 3.154
N 1.09kg/m?
N 0.00101kg/7
xE - ¥ 2R AN =HE HdsXA e 2.374
B SolMe|Mejet s HelMT
FINETREITT PE Zte} 0.112kg/m* 3614
2.2.1.4 AHY 7| EE A4t
AT Aha 2 HE AFEoZ Q3 AHUYI|EE &S IPCC 1996 wEA5+E A 8&3to] A

Abak i ot

Aaz Qg

i

AU 7=

Table 6. izl

g : 2 (kgGHG)
= AgAFE (1 /yr) x AATEFM]/D x

2A7tA HiEAF

S H A 4(10-6) x 8= Al (kgGHG/T))

— ol & Al = (kg/TJ) X 9| ered 2t
SR CO» CH N,O (MJ, NMP)
A5 74,100 39 39 35.4
=5 71,900 3 0.6 35
=5 77.400 3 0.6 39.1
BT ETIES) 69,300 33 32 31
TFA (R EHLPG) 63,100 1 0.1 457
FHoivtA 64,200 3 0.6 40
FoAE 98,300 1 15 19.3
@ Abgo R Qg A7) & F(kgN20) = vl 8 AFE WA (ha) x ¥} E A4 (kgN20/ha)
Table 7. H|& AL2o| W2 N20 Bl Z2H =+
EF1(upland) EF1FR(rice)
1996 0.0125 -




2.2.2 gate to gate 22 Z 4
F3E deolee 4 2 A HAHE T gate to gate H5S A5G} gate to gate £
< 71599 =4 2 A1 lkg 7IEoE FAYHAGD.

Table 8. =X| Y A|MTF9| gate to gate 5

1. =X F 2. Al F
INPUT INPUT
= = Amount 5 = Amount
E Xt I 1.76E-04 Z Xt L 3.98E-05
=g F 1.01E+00 R F 3.85E-01
E| | kg 1.75E+00 E| 7| kg 7.81E-02
A kg 2.15E-02 ek kg 6.82E-02
ot kg 1.24E-04 T2y (A =) kg 2.70E-03
24 ely| kg 9.69E-06 2% kg 4 45E-03
21zl kg 3.23E-05 ot kg 1.33E-04
stz kg 1.36E-03 4 old| kg 4 47E-03
EHAZE| kg 6.04E-04 o sl Zte| kg 1.40E-03
=g 221-17-17 kg 9.98E-02 =4 kg 7.58E-05
=& 217-21-17 kg 2.23E-03 SE2M3 kg 8.36E-03
=2 stH| ®215-15-15 kg 7.02E-04 S| 2 kg 2.39E-02
=gd| 2 7| E} kg 2.67E-01 AR kg 3.03E-03
=843 kg 1.08E-01 =2 kg 2.98E-04
oA kg 1.10E-02 M7| kW 6.68E-01
Eof kg 5.38E-03 a7 kg 7.31E-01
7| kW 2.21E-01 =R s kg 5.70E-03
a7 kg 4.25E-02 Fee kg 1.61E-03
ST kg 1.45E-01 ) kg 3.29E-05
2| 27 kg 6.30E-03 oA El kg 1.83E-01
H| = (HDPE) kg 9.47E-03 H| 2 (HDPE) ka 1.00E-03
H| < (LDPE) kg 1.17E-02 H| 2 (LDPE) kg 1.24E-03
23z kg 213E-02 B B2 (HPP) kg 2.39E-03
2% kg 2.98E-02
EE(GPPS) kg 1.27E-03
OUTPUT ] OUTPUT
35 = Amount = che Amount
EXDF kg 1.00E+00 Al kg 1.00E+00
CO» kg 5.83E-01 CQO» kg 2.81E+00
CHa kg 3.36E-05 CHq kg 1.32E-04
N2O kg 1.05E-03 N2O kg 1.86E-04
HDPEAZtH| 7| & kg 1.21E-03 HDPEAZtH| 2| & kg 1.28E-04
LDPEAZIH 7| & kg 1.49E-03 LDPE2ZtH 7| 2 kg 1.58E-04
ZelAgof 3|2 kg 2.70E-03 PPAZIH 7| E kg 3.05E-04
QUHbAZIE 7| & kg 4 15E-03 pPSaZtd 7| 2 kg 5.31E-04
ZetAENEH 2| & kg 1.13E-03
YutAZtH 7| 2 kg 5.79E-03
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2.2.3 4%1/3t%] dolguo]2~ AAE T WA EEZ(Life Cycle Inventory) 73

AFAA A7 LZEH o PASSE #8353l 491/39 dlolewe] 2§ AAA 7|z, And F=2&
TEetich $AFe} N2 AA ] F7F dlojE Mo A8 M AZAsE, Brbed 5o disA
£ 39 diojgue]2E AAd A

224 8 EE £4
39 A% 252 o2 REYGAA FA4E 6] L47kx WE el st BAaAT

Table 9. ‘=X ¥ Al FE ML A[2HOML F2 24TtA i ZZHUnit: ko)

EX| 0 A%

Carbon dioxide 3.12E+00 4.29E+00
Methane 2.28E-02 1.09e-02
Nitrous oxide 1.71E-03 5.66E-04
HFC-134a 4.34E-09 2.58E-10
HFC-152a 1.42E-10 6.82E-11
HFC-23 5.83E-11 6.48E-12
Sulfur  Hexafluoride 1.04E-07 1.23E-07
CFC-14 1.21E-07 2.84E-08

7 2 HiEZFE Bole oidstgaE AMdnF A A2gA g uEee] A nF AL A
28 wiEFe] oF 138%2 uetwth olitstetiet $E33S AT 67 2472 AE kA
5 A A age o] sjE o] B2 Aer EAHAG

Table 10. O| &t=tEt H§E Z|0i 24 (Unit: kg)

kS I
. F712H|R | 7|2 B st ol LA x| Al A = XpRY
&2 _ -
("l7] =gh
XD FE 5.83E-01 9.56E-01 8.58E-01 4.20E-02 1.74E-01 5.08E-01
2|04 £ (%) 19 31 28 1 6 16
AldTF 2.81E+00 3.52E-01 597E-02 2.33E-03 4 10E-01 6.59E-01
2|04 £(%) 65 8 1 0 10 15
LA RFE f 7IQHIEE Q13 olitsletA vjE o] 3I%E M 2 7|9 EE Bl whE AAd 3
FE AH grEER A3 olitdetA vlE o] 65%E 7MY 2 79 EE HAY. =X aFe
3% E T A4t 424011*1 B &5 = o]AtstebAo] ko] A|MHuFe] AL F7A € AH L
Al ARRBHE ol A AFEE 6] 2 FAHY IS ER Q% g3to] TR BEAEHAG

2.3 A ¥Rt
F¥UFE 543 2= Table 113 2o AFds), Aduz, 954854, ESAHSA
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Fol 9 2 Aoz EMHA

4

98




Table 11. Y&HFH 435 23
Fey s LA AF AldF
Xz 1.70E-02 2.25E-02
x| #+2chst 4.13E+00 4.70E+00
LEZS I 1.43E-06 2.44E-07
Lhd 3t 1.32E-02 8.10E-03
T &=t 1.36E-03 9.48E-04
atetitetE 6.01E-04 3.84E-04
ol A 54 4.76E-01 2.59E-01
e del 54 2.70E-01 3.57E-01
ol T M Ef 54 4,03E-01 1.13E-01
ESYE =4 2.71E-02 3.00E-02
2.4. A4 4
FFEFE MY 5] 839F 7I9EE Y. =AnFe BF dFE IFEHFAA
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NARRe A% wAnFohE gal, U A % AFOR A% BRYFo] AAnY WF
ATEus HEAA A etk ATEWS BFAAE oHRs wATel AA &4
b wbaere] GRS FAen don, Ay WFoME crude oilel o 87%, Coalol %

8%, LNG7} ¢ 5%=2 A=A 4 TEL 372 4% AaAs9] TAYES FHAZAE 90%
7hA BN E dde dsd 2o

Table 12. O|&tstEts FQ 2l

sy 2 2kg CO-eq) 7104 =(%)
Y7 B(OIHX] AL X B H|Z Al E) 2.81E+00 65
AL Y 6.45E-01 15
e R 3.50E-01 8
BT 3.26E-01 8

Table 13. Crude oil 1% F2 24 H

Efe i gl (/yr) 7104 =(%)
Cld Lt 1.86E-02 85
7 4 1.67E-03 8
S xE Ya 4.79E-04 2
Ho| 4Lt 3.61E-04 2
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Z o|Alstels WAl 65%% F7IA AME R AH 4 FYE
2 WE EY Algoz Qg di7] F opibstAL wjEe 7]As
oA WAEE SATA G Fol7] YA e AHEEHE dRY .
ol wrolg}t AlgEc) w3 13 1kgs A7) 918 RH-r}EL_ crude 01]—4 8% ©l A At
wE Zolth 2B AYud W #ARLS A7AEY] AdAE dA AAEFS ARA
Aol 7H4 EFAY Ao, A "P%%}‘ Azkol wel Y7 EE 3 FojEo A2}
HEARA] FAAY d8E 7MAE AL2 7lgE

3 ARG A ook @ AMERE} =4 ZE] dFAAHG7E v @A

S U AMAE] ATeus Wi #FIPl 2 A0 Yehin

de 5 ded, o

gtk 2eu AH F4e wWAG A AME AR dF 2R TR EA FE F
A% A v 9 BAAY FA 5 g W A FAEN AE FAE #7484 % AA
Aol dig vam AFE F o AFSA PESoF & Aojth

3. 28
Fule) AR ARAA/NE obd EQFFl 1A T Ak HAYAEAAES HEFRF A
ol A el Aol G} HFLY o 2 0ol AT TEEVE AAYRF A7
4 3 A 4e % A 2%, & wA

?:S_I: [
HEY, ESAUEAE HFdAE A4
E =AnFe $73F

2 Aatal 7]e Al FARA AdeR EAEHALH AJduF e F 73“‘%* t“'*é 012}" °1|L1
»‘<1 *}%Ox o1k AP & &3 oA ik Al AFHEE crude oile] FFoR A EHUAG 1
AR @284 w37 413kg, A ILF7F 470kg S 2 e &

=
9 B7QF WA AAE AojTozM Avs AR FAE AN A2US THIE o Az
B, =
[&]

& 4 3l Aolth ¥ ATE T HAE AnAYl 27 WAL ATolnE A& e
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