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Estimation of Carbon Emission and Application of LCA (Life Cycle
Assessment) from Potato (Solanum tuberosum L.) Production System

Kyu-Ho So*, Jong-Hee Ryu, Kyo-Moon Shim, Gil-Zae Leel, Kee-An Roh,
Deog-Bae Lee and Jung-Ah Park’

National Academy of Agricultural Science, Suwon, 441-707, Korea
! Econetwork Co., Ltd. Seoul, 137-888, Korea
’Foundation of Agri. Tech. Commercialization & Transfer Suwon, 441-857, Korea

This study was carried out to estimate carbon emission using LCA and to establish LCI database of potato
production system. Potato production system was categorized into the fall season potato and the spring season
potato according to potato cropping type. The results of collecting data for establishing L.CI D/B showed that
input of fertilizer for fall season potato production was more than that for spring season potato production.
Input of pesticide for spring season potato production was much more than that for fall season potato
production. The value of field direct emission (CO,, CHs, N,O) were 2.17E-02 kg kg'1 for spring season potato
and 2.47E-02 kg kg'1 for fall season potato, respectively. The result of LCI analysis focussed on the
greenhouse gas (GHG), it was observed that carbon footprint values were 8.38E-01 kg COx-eq. kg™ for spring
season potato and 8.10E-01 kg CO»-eq. kg'1 for fall season potato; especially for 90% and 6% of CO; emission
from fertilizer and potato production, respectively. N>O was emitted from the process of N fertilizer
production (76%) and potato production (23%). It was observed that characterization of values of GWP were
8.38E-01 kg CO»-eq. kg'1 for spring season potato and 8.10E-01 kg CO»-eq. kg'1 for fall season potato.

Key words: LCI, Carbon footprint, LCIA, LCA, Potato production system, Spring season potato, Fall

season potato
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Fig. 1. System boundary (cradle to gate) for production of potato.
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Table 1. Impact categories in LCIA (by MKE, Ministry of knowledge Economy methodology).

Impcat categories

Abiotic resource Depletion

Global Warming Potential

Ozone Depletion potential

Acidification Potential

Eutrophication Potential

Photochemical Ozone Creation Potential

Human Toxicity Potential

Abbreviation Unit
-1
1 yr

GWP kg CO»-eq. kg’

kg CFC-eq. kg

kg SO;-eq. kg']

kg POs--eq. kg’

POCP kg CoHs-eq. kg']

kg 1,4 DCB-eq. kg’

Freshwater Aquatic Ecotoxicity Potential FAETP kg 14 DCB-eq. kg'

Marine Aquatic Ecotoxicty Potential MAETP kg 1,4 DCB-eq. kg’

Terrestrial Ecotoxicity Potential TETP kg 1,4 DCB-eq. kg’
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Table 2. Data of Inputs and outputs for the potato cultivation.

APy mrte) Ag 731

) Quantity
Input/Output Unit - Data source
Spring season potato Fall season potato
Impnt e kg product (potato) -------------
seed kg 5.86E-02 1.25E-01 2007 incomes data (RDA, 2008)
composts kg 8.29E-01 7.19E-01 2007 incomes data (RDA, 2008)
N fertilizers kg 4.76E-04 5.33E-04 2007 incomes data (RDA, 2008)
P fertilizers kg 1.19E-04 - 2007 incomes data (RDA, 2008)
k fertilizers kg 2.77E-04 1.95E-03 2007 incomes data (RDA, 2008)
compound fertilizers kg 7.76E-02 1.35E-01 incomes data (RDA, 2008; KFIA, 2007)
lime kg 5.91E-03 3.32E-03 2007 incomes data (RDA, 2008)
Boron kg 1.19E-04 3.55E-04 2007 incomes data (RDA, 2008)
silicate fertilizer kg 2.34E-03 1.95E-03 2007 incomes data (RDA, 2008)
pesticides kg 7.66E-04 3.67E-04 Agrochemical year book, Agrochemical use
guide book (KCPA, 2007)
electricity kw 1.03E-03 2.84E-03 2007 incomes data (RDA, 2008)
fossil feul L 7.15E-03 8.15E-03 2007 incomes data (RDA, 2008)
vinyl m 3.01E-03 3.24E-03 2007 incomes data (RDA, 2008)
string(HPP) kg 5.95E-05 - 2007 incomes data (RDA, 2008)
Output
direct emissions kg 2.17E-02 2.47E-02 IPCC 1996
(COs, CH4, N;O)
waste treatment kg 7.84E-04 8.27E-04 KWA, 2007; MIFAFF, 2004
product (potato) kg 1.00E+00 1.00E+00 2007 incomes data (RDA, 2008)
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Fig. 2. Carbon footprint calculated by LCI of potato production system.
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Fig. 3. Comparison of Characterization value between fall season potato and spring season potato production system.
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Fig. 4. Comparison of GHG emission (CO, and N,O) between fall season potato and spring season potato production system.
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