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Estimation of Carbon Emission and Application of LCA (Life Cycle
Assessment) from Rice (Oryza sativa L..) Production System
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LCA (Life Cycle Assessment) carried out to estimate carbon footprint and to establish of LCI (Life Cycle
Inventory) database of rice production system. The results of collecting data for establishing LCI D/B showed
that organic fertilizer and chemical fertilizer input to 4.29E-01 kg kg'1 rice and 2.30E-01 kg kg'1 rice forrice
cultivation. It was the highest value among input for rice cultivation. And direct field emission was 3.23E-02
kg kg'1 during rice cropping. The results of LCI analysis focussed on greenhouse gas (GHG) was showed that
carbon footprint was 8.70E-01 kg CO»-eq. kg'1 rice. Especially for 80% of CO; in the GHG and 7.02E-01 kg
of its CO;z-eq. kg'1 rice. Of the GHG emission CHy4, and N,O were estimated to be 13% and 5%, respectively.
With LCIA (Life Cycle Impact Assessment) for rice cultivation system, it was observed that fertilizer process
might be contributed to approximately 80% of GWP (global warming potential).
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Fig. 2. System boundary, relevant inputs and outputs of a rice production system (Gate to gate).
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Table 1. Impact categories in LCIA (by MKE, Ministry of knowledge Economy methodology).

Impcat categories Abbreviation Unit
Abiotic resource Depletion ADP 1 yr'1
Global Warming Potential GWP kg COreq. kg'
Ozone Depletion potential ODP kg CFC-eq. kg1
Acidification Potential AP kg SOs-eq. kg’
Eutrophication Potential EP kg PO43'-eq. kg']
Photochemical Ozone Creation Potential POCP kg C,Hs-eq. kg'1
Human Toxicity Potential HTP kg 1,4 DCB-eq. kg'1
Freshwater Aquatic Ecotoxicity Potential FAETP kg 14 DCB-eq. kg'
Marine Aquatic Ecotoxicty Potential Terrestrial Ecotoxicity MAETP kg 1,4 DCB-eq. kg‘1
Potential TETP kg 1,4 DCB-eq. kg’
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Table 2. Data of Inputs and outputs for the rice cultivation.
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Input/Output Unit Quantity Data source
kg product
Input
seed, seedling kg 1.54E-02 2007 incomes data (RDA, 2008)
composts kg 4.29E-01 incomes data (RDA, 2008)
N fertilizers kg 1.78E-02 incomes data (RDA, 2008)
P fertilizers kg 2.79E-04 incomes data (RDA, 2008)
K fertilizers kg 2.66E-04 incomes data (RDA, 2008)
compound fertilizers kg 2.30E-01 incomes data (RDA, 2008; KFIA, 2007)
lime g 2.45E-03 incomes data (RDA, 2008)
silicate fertilizer kg 3.74E-02 incomes data (RDA, 2008)
pesticides kg 1.89E-03 Agrochemical year book, Agrochemical use guide book (KCPA, 2007)
electricity kw 5.55E-03 incomes data (RDA, 2008)
fossil feul L 1.08E-02 incomes data (RDA, 2008)
vinyl m 5.63E-05 incomes data (RDA, 2008)
felt m 3.95E-03 incomes data (RDA, 2008)
Output
direct emissions kg 3.23E-02 IPCC 1996
(COs, CHs4, N2O)
vinyl wastes kg 1.44E-05 KWA, 2007
lagging cover wastes kg 7.68E-04 MIFAFF, 2004
product (rice) kg 1.00E+00 incomes data (RDA, 2008)
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Fig. 3. Carbon footprint of rice production system
° calculated by LCL
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