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the Greenhouse Gas Emission Amount of Facility House

Life Cycle Assessment (LCA) for Claculation of

-With Cucumber, Tomato, Paprika-

Kim, Tae-Hoon + Yoon, Sung-Yee

Climate change is rapidly getting worse. In Korea, the average temperature has
increased by 1.5C over the last 100 years. In terms of global warming, it causes
regional climate change, extreme weather phenomena and change of cultivated
area. moreover, Global Warming brings both direct and indirect damage to agri-
cultural cultivation. Global warming was accelerated by the greenhouse gas emis-
sions which is by industry. In addition, Greenhouse gas emissions are increasing.
In agriculture Thus we need to figure out how to analyze and to reduce green-
house gas emissions and its cause. This study assumes that it is the introduction of
the bio-energy using compost to facility house and it analyzes that there is the
difference between in the future in utilizing compost due to the introduction of
bio-energy facility houses; Environmental effect and Environmental effect which
are generally used. This research is a previous step for resource-circulating, farm-
ing, utilizing a variety of by-products of the agricultural sector as an environmental
assessment studies for the future completion of resource-circulating agriculture.
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Table 1. Conversion coefficient and Carbon emission coefficient of energy

. Emission coefficient by | Emission coefficient by
. . Conversion . .
Classification coefficient Unit energe production energy use
(kg COykg) (kg COY/L or Nm’ or kg)
Diesel oil 0.860 kg/L 0.068 2.67
Kerosene 0.840 kg/L 0.253 2.52
Heavy oil 0.950 kg/L 0.325 3.04
Volatile oil 0.750 kg/L 0.083 22
Energy
LPG 0.579 kg/L 0.596 3.65
LNG 0.805 kg/m’ 0.595 2.58
Briquette 3.750 kg/ % 0.480 1.91
Electricity - kg/kWh 0.495 -

*IPCC (2006)
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Table 2. The percentage of active ingredient and dry weight in nitrogenous fertilizer

. . Active ingredient Dry weight
Classification Items of nitrogen (%) %)
Organic matter | Organic fertilizer Compost 1.49 56.93
Urea 0.46
Ammonium sulfate 0.20
Single . .
o Potassium nitrate 0.132 . .
fertilizer Dry weight is
Inorganic Calcium nitrate 0.155 treated as 100% at
matter Phosphate of ammonium 0.12 the case of
21-17-17 021 inorganic fertilizer
Composite
. 17-21-17 0.17
fertilizer
Etc 0.177

* RDA reserch results (PJ0072622012)
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Table 3. Input of Facilities crops on 1kg production

Classification Items Cucumber | Tomato Paprika Unit Data source
Nurseries 0.2564 0.4357 0.2941 | number/kg DI
gﬁi‘;:r Compost 0.0533 . . kg DI

Lime 0.0002 0.0091 0.0058 kg DI
Mineral Urea 0.2949 0.0008 0.0005 kg DI
fertilizers | pised superphosphate | 0.0002 | 0.0015 | 0.0046 ke DI
Sulfuric acid Carlin 0.0003 0.0033 0.0021 kg DI
@® 0.0051 0.0059 0.0050 kg RDA
Input @ 0.0051 0.0294 | 0.0250 kg RDA
Pesticide
©) 0.0038 0.0094 0.0080 kg RDA
@ 0.0026 0.0024 0.0020 kg RDA
Electricity 0.4003 1.5445 2.5903 kWh DI
Energy
Diesel 0.3519 0.2643 0.8348 1 DI
Vinyl HDPE 0.0190 0.0291 0.0248 kg DI
Agricultural Vinyl String 0.0029 0.0044 0.0038 kg DI
Carbon Steel 0.0243 0.3718 0.3160 kg DI
Cucumber 1 - - kg DI
Output Crops Tomato - 1 - kg DI
Paprika - - 1 kg DI

* DI (Direct Investigated), RDA (Rural Development Administration)

** Marked as (D, @, @), @ times because of different crops Name of pesticides.
Cucumber D Indoxacarb @ Difenoconazole 3 Fluquinconazole @ Lufenuron
Tomato D Iprovalicarb @ Napropamide (3 Napropamide @ Spinetoram
Paprika (D Tetraconazole @ Tebufenpyrad 3 Fluazinam @ Zoxamide
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4. LCI D/B

ARAGH7ME 2AYstr] Yale FULAES LCI DB A1 a7 ok AEEE
D/B3} AlZ1 LCI DBEES £& RHEoA A 2|3t tH(Table 4). Tabel 39141 Inputd-=-oil
ZHE ¥ FHol| #3 LCI D/B7} oF4] 550 A gobAl LCI D/BolA A &f8tidtt. =
A F&EFRF7= TA 3R Q] A4 BF/3Kclassification), S SK(characterization), “d TF3H(nor-
malization), 753K weighting)2 T4 = o] Ut BEF3lel EASE 1SO 14040 Ao 23k
g RdY ER3e AR HEEA A F5E JIHES HolHE JFFETol v
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Table 4. LCI D/B of Facilities Crops
Classification Items Available component| System | The application of D/B| Source | Year
Organic .
. Compost Compost, at plant Ecoinvent | 2003
fertilizer
. Lime from carbonation, .
Lime . Ecoinvent | 2003
at regional storehouse
<Solfony>
Urea Urea-compounds, Ecoinvent | 2010
Mineral atregional storehouse
fertilizers
Fused Phosphate 20% Ecoinvent | 2003
. Thomas meal, as P,Os .
superphosphate Lime 275 Ecoinvent | 2003
Sulfuric acid .
. Ecoinvent | 2003
carlin
Deltamethrin | Deltamethrin 3.7% Ecoinvent | 2010
Dinotefuran - Dinotefuran 8% .
. . Ecoinvent | 2010
Spinetoram Spinetoram 2%
Pesticide
Kasugamycin- | Kasugamycin 9%
& .y & .y ° Ecoinvent | 2010
Polyoxin D Polyoxin D 4%
Difenoconazole | Difenoconazole 10% | Triazol Ecoinvent | 2010
Electricity Electricity MKU 1998
Energy
Diesel Diesel MKU 2000
. Polyethylene resin
Vinyl HDPE . APME | 1989
. (low Density)(LDPE)
Agricultural
materials Vinyl string Nylon66 APME | 1995
Carbon steel Carbon steel ME 2003

* Cucumber D/B
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Classification Items Available component| System | The application of D/B| Source | Year
Organic .
i Compost Compost, at plant Ecoinvent | 2003
fertilizer
Lime Lime from carbonation, Ecoinvent | 2003
at regional storehouse
<solfony>
] Urea Urea-compounds, Ecoinvent | 2010
Mineral atregional storehouse
fertilizers
Fused Phosphate 20% Thomas meal. as P-O Ecoinvent | 2003
superphosphate Lime 275 ’ > | Ecoinvent | 2003
Sulfurlc' acid Ecoinvent | 2003
carlin
Dazome Dazome 98% Ecoinvent | 2010
Kasugamycin - | Kasugamycin 4.35%
Thiophanate- | Thiophanate-methy Ecoinvent | 2010
Pesticide methy 45%
Spinetoram Spinetoram 5% Ecoinvent | 2010
Napropamide Napropamide 5% | Amaid Ecoinvent | 2010
Electricity Electricity MKU 1998
Energy
Diesel Diesel MKU | 2000
. Polyethyl i
Vinyl HDPE (lojvygegsf“;{e];}'% APME | 1989
Agricultural v
materials Vinyl string nylon66 APME | 1995
Carbon steel Carbon steel ME 2003
* Tomato D/B
Classification Items Available component| System | The application of D/B | Source | Year
Organic .
- Compost Compost, at plant Ecoinvent | 2003
fertilizer
Lime Lime from carbonation, Ecoinvent | 2003
at regional storehouse
<Solfony>
) Urea Urea-compounds, Ecoinvent | 2010
Mineral atregional storehouse
fertilizers
Fused Phosphate 20% Thomas meal. as P-O Ecoinvent | 2003
superphosphate Lime 275 ’ >3 | Ecoinvent | 2003
Sulfuric acid Ecoinvent | 2003

carlin
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Classification Items Available component| System | The application of D/B| Source | Year
Tetraconazole | Tetraconazole 3.7% Ecoinvent | 2010
Tebufenpyrad | Tebufenpyrad 4.5% Ecoinvent | 2010
Pesticide
Fluazinam Fluazinam 14% Ecoinvent | 2010
Zoxamide Zoxamide 8% Ecoinvent | 2010
Electricity Electricity MKU 1998
Energy
Diesel Diesel MKU 2000
. Polyethylene resin
Vinyl HDPE . APME | 1989
Agricultural (low Density)(LDPE)
materials Vinyl string Nylon66 APME | 1995
Carbon steel Carbon steel ME 2003

* Paprika D/B

4 247 2~ i E %L Table 50014 A28 R8-S B & F Utk 20]9 A
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Table 5. Global warming point and proportion of the greenhouse gas

Global warming Carbon dioxide Methane Nitrous dioxide
(kg Co2 eq.) (COy) (CHs) MN20)
Cucumber 6.98 19.40% 3.00% 77.60%
Tomato 9.07 60.70% 1.30% 38.00%
Paprika 13.908 76.80% 1.50% 21.70%
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A7) Wl A A A BT g AT viEE Zlolgta oSt AAE A
T3] ARIF sl 24729 RS EAS R Qo] kg A4 & o WS
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Table 6. Emission of geenhouse gases and Proportion of agriculture materials
(Unit : Kg CO»/Kg or KWh)

Classification Items Cucumber | Ratio Tomato Ratio Paprika Ratio
Diesel 0.024 0.00 0.018 0.00 0.05693 | 0.00
Electricity 0.1982 0.03 0.2125 0.02 0.3562 0.03
Pesticide 0.1053 0.02 0.3284 0.04 2.836 0.20
Herbicide 0.01821 0.00 0.0142 0.00 0.00142 | 0.00
21-17-17 0.001121 0.00 0.01428 0.00 0.01365 | 0.00
Production

Fetilizer etc. 0.00025 0.00 0.00319 0.00 0.00403 | 0.00

Nylon 66 0.02192 0.00 0.03039 0.00 0.02887 | 0.00

HDPE 0.03923 0.01 0.05975 0.01 0.0511 0.00

Carbon steel 0.05689 0.01 0.8705 0.10 0.7395 0.05

Organic fetilizer | 0.00179 0.00 - - - -

Energy use Diesel 1.112 0.16 4.122 0.45 6.802 0.49
Soil emissionof N,O - 5.4 0.77 34 0.37 3.008 0.22
Emission of crops 6.979 9.07 13.908

EYgasd 247k HH%H]%—% Lo F7ke] A Bl Bl o 247t
2 W& o] 77%E 7P B HIES AAEAIL FHAR 16%, A7) 2.8%, FF 1.8%, Al
et A 1.7% wo 2 ‘/]'E]"’LE]' EvtE] A AT o7 247k wE
Fol 45.6%2 7P E& HlTS AASAL, BB BFAE 37.7%, AAEHe-2 Al
10.6%, &°F 3.8%, A7) 2.3% o= UrEP)fE} 7t 7] A5 AR ARl <
3 27k Wl E ol 493%E 7HE w2 BT ARSI, HlEAAT ARl o3
ST 2 W E 7] 21.8%, FF 20.4%, A2 AFF 5.9%, A7) 2.6% =& UEFSRT
Qole] 7 HIAAT BEFAE o ARSFO] 77.4%E 7HE =3kaL, EvkES) sxe]vt
o] A& 45.6%, 493% = 217 UEPSTE 338 FollA] 2ol2E vl Fol| 9% 247t
HjEwFe] 7P Bkt ol AllEANE & AAEHA SOl FAsHAl L0 It £
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Table 7. Greenhouse gas emissions by three criteria (Weight, Area, Income)

Cucumber
Classification Items Emission rate on weight Emission rate on Emission rate on
(kgCO»/Kg or KWh) area (kgCO»/10a) | income (kgCO,/won)
Diesel 0.0240 3,744 3.94E-05
Electricity 0.1982 30,919 3.25E-04
Pesticide 0.1053 16,427 1.73E-04
Herbicide 0.0182 2,841 2.99E-05
Production 21-17-17 0.0011 175 1.84E-06
Fetilizer etc. 0.0003 40 4.18E-07
Nylon 66 0.0219 3,420 3.60E-05
HDPE 0.0392 6,120 6.44E-05
Carbon steel 0.0569 8,875 9.34E-05
Organic fetilizer 0.0018 279 2.94E-06
Energy use Diesel 1.1120 173,472 1.83E-03
Soil emissionof N,O 5.4000 842,400 8.87E-03
Total 6.9790 1,088,711 1.15E-02
Tomato
Classification Items Emission rate on weight Emission rate on Emission rate on
(kgCO»/Kg or KWh) area (kgCO»/10a) | income (kgCO,/won)
Diesel 0.0180 1,836 6.92E-06
Electricity 0.2125 21,675 8.17E-05
Pesticide 0.3284 33,497 1.26E-04
Herbicide 0.0142 1,448 5.46E-06
Production 21-17-17 0.0143 1,457 5.49E-06
Fetilizer etc. 0.0032 325 1.23E-06
Nylon 66 0.0304 3,100 1.17E-05
HDPE 0.0598 6,095 2.30E-05
Carbon steel 0.8705 88,791 3.35E-04
Organic fetilizer - - -
Energy use Diesel 4.1220 420,444 1.59E-03
Soil emissionof N,O 3.4000 346,800 1.31E-03
Total 9.0700 925,467 3.49E-03
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Paprika
Classification Items Emission rate on weight Emission rate on Emission rate on
(kgCO»/Kg or KWh) area (kgCO»/10a) | income (kgCO,/won)
Diesel 0.0569 6,832 1.14E-05
Electricity 0.3562 42,744 7.12E-05
Pesticide 2.8360 340,320 5.67E-04
Herbicide 0.0014 170 2.84E-07
Production 21-17-17 0.0137 1,638 2.73E-06
Fetilizer etc. 0.0040 483 8.06E-07
Nylon 66 0.0289 3,464 5.77E-06
HDPE 0.0511 6,132 1.02E-05
Carbon steel 0.7395 88,740 1.48E-04
Organic fetilizer - - -
Energy use Diesel 6.8020 816,240 1.36E-03
Soil emissionof N,O 3.0080 360,960 6.02E-04
Total 13.9080 1,667,724 2.78E-03
Table 72 T&E, GAAE, L5 2472~ WiEde UEd Folth. S8 2

o

A7z E e ZIETHE kg2 ST BT AT EEe] S Al
ZAE AY3AE 20|, BErtE, w227} s7ke] WA o] 242} 1,500%, 3,000%, 5,000% 2.
2 g27] wZel 3,0008 =2 sttt dZel 1,500 <1 2°lE7ke] 4 3,000% ©]
g 75 Aatrde] 207 Avke PEE Alsla AzE7t s7ke] A= 3507 doks vt
o 7|FEHAe] Yige st O ANgE 59 AAWE FYSAT

ASTE A7k wERFe] Ay 370 sUF B s WA 100 A7 57k
20129 F 257102 71 20157} 190,000,0007H, ErFEF 7} 265,200,0005H4, 7z
7F57F 600,000,0005H)S 71ET 2 AUt 25T LAV EHS BN
 Qo|zHEo] 1.15E-02Kg CO/Kgl & &A7f2n|Zeo] 7h4 E9kom g7} 2.78E-
03Kg CO/Kg, EVFE 349E-03Kg CO/Kg <02 L2471 ~8 Wo| W&t w71
£ A4 3FAET AdA] 247t EF e 7P BARE &5 =Y Lot 3, B
ntEg7he] 228 F=7t Hol A5HeE AVt E g s 7P AL MiEds UE

J,d ofl

Y= AL & 4 9tk 238 eavt S g Qo2 Eo] spg ealvb ) E o)
oo, ToHAY LAVf ST e BEulE, AT W Al S oM 3}
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[=EH5Y 2013, 5. 18, =EFA4Y @ 2013. 6. 18. HFE=EHFY 2013, 6. 24]
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