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A Study on Carbon Footprint and Mitigation for Low Carbon
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ABSTRACT

Carbon footprint of apple was a sum of CO, emission in the step of manufacturing waste of agri-

materials, and greenhouse gas emission during apple cultivation. Input amount of agri-materials was

calculated on 2007 Income reference of Apple by Rural Development Administration. Emission factor of

each agri- materials was based on domestic data and Ecoinvent data. N,O emission factor was based on
1996 IPCC guideline. Carbon dioxide was emitted 0.64 kg CO, to produce 1 kg apple fruit, and
carbon dioxide was emitted 43.6% in the step of the manufacturing byproduct fertilizer, 1.3% in the

step of the manufacturing single fertilizer, 4.7% in the step of the manufacturing composite fertilizer,

6.3% in the step of the manufacturing agri-chemicals, 14.6% in the step of the manufacturing fuel,

11.5% in the step of the fuel combustion, 17.7% of N,O emission by nitrogen application and 0.18%

of disposal of agri-materials. It is needed for farmers to use fertilization recommendation based on soil

testing (soil. rda.go.kr) because scientific fertilization is a major tools to reduce carbon dioxide of apple

production. The fertilization recommendation could be also basic data in Measurable-ReporTablele-Ve-

rifiable (MRV) system for carbon footprint.

Key words : Apple, Life Cycle Assessment, Global Warming Potential, Fertilization Recommendation
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Fig. 1. Framework for life cycle assessment in apple production.
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Table 1. Emission factors and low-heating value of agricultural energy
Fuel Emission factor (kg TJ ™) Low-heating value
CO, CH, N,O (MI/L, NMY)

Light oil 74,100 39 39 354
Kerosene 71,900 3 0.6 35
Heavy oil 77,400 3 0.6 39.1
Gasoline(Transfer) 69,300 33 32 31
Gas(Butane/LPG) 63,100 1 0.1 45.7
Natural gas 64,200 3 0.6 40
Anthracite 98,300 1 1.5 19.3

Intergovernmental panel on climate change. 1996. The revised 1996 IPCC guideline for national greenhouse gas inven-

tories.
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Table 2. Data source for calculating CO, emission from agro-materials

Agro-materials Size Weight Lifespan(Year)2)
Vinyl(HDPE/LDPE) W90 cm) x D(0.0012 mm) 0.01016 kg m > 3 1
Lagging cover W(180 cm) x L(12 m) 1.09 kg m™> 3.15
Black PS Tray pot ea 0.00101 kg 2.37
PE cover - 0.112kg m> 3.61

1) N>O9] Global warming potentiality (1996 IPCC Guideline)
2) Ministry of Agriculture and Forestry(2001)
3) Korean Environment and Resource Corporation(2007)
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Table 3. CO, emission from the steps of apple production

L Input or output Nitrogen CO, emission CO, emission rate
CO2 emission step Items . . .

(kg, kWH ha ) | (kg, ha ") | (kg CO; eq. kg ) (%)

Byproduct fertilizer 1.75E+04 1.49E+02 2.79E-01 43.6

Single fertilizer 7.88E+02 2.13E+01 8.31E-03 1.30

Manufacturing Composite fertilizer 5.01E+02 8.87E+01 3.02E-02 471

agro-materials | Agricultural chemicals 1.09E+02 - 4.06E-02 6.34

Fuel 4.30E+03 - 9.32E-02 14.6

Other agro-materials 6.00E+0 - 4.28E-04 0.07

Apple Fuel combustion 1.52E+03 - 7.39E-02 11.5

cultivation N0 emission 1.88E+04 - 1.13E-01 17.7
Disposal of .

. Vinyl, PVC et al. 1.90E+02 - 1.23E-03 0.18

agro-materials
CO, emission (kg CO»eq. kg ) 2.06E+04 - 6.40E-01 100
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Table 4. Fertilizer recommendation based on soil testing for apple cultivation

Items

Contents

Apple farm land

Address and area of land
Kinds and age of crop
Texture, category, drainage, characteristics of soil

Soil testing and nutrients criteria

Nutrient content of each farmland
Nutrients managing criteria

Fertilizer recommendation

Recommended fertilization of nitrogen, phosphate, potassium, compost and lime
for each farm address
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