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ABSTRACT

Crop production in a country is very crucial not only in a country’s crop self-sufficiency, but also in
carbon recycle. Crop can capture and store the emitted CO, by cereal food consumption. However,
imported cereal food is not concerned in carbon recycle and this hinders the accurate estimation of
carbon recycle. Korea imports major grain products including wheat, corn, soybean, and rice and
about 90% of the grain composition consists of carbohydrate, protein and lipid. Carbon portions in
carbohydrate, protein and lipid are 45, 53, and 77%, respectively. When the carbon portions are
digested and converted into CO, completely, one ton of rice, wheat, corn, and soybean can release
1.51, 1.63, 1.56, and 1.56 tons of CO, to the atmopshere, respectively. Based on this premise, the
evolved CO; calculated from imported grains for the last 4 years in Korea was over 21 MT of CO,.
This amount is equivalent to 4.8 billion US dollars in the conception of carbon tax. These results
suggest that a decrease in a cereal import (i.e, an increase in a country’s crop self-sufficiency) can
lower CO; release to the atmosphere.

Key words : Carbon dioxide, Climate change, Green house gas, Imported grain
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Table 1. Chemical composition (%) of major grains

Component Milled Rice Wheat Corn  Soybean
Carbohydrate 83 76 75 54
Protein 7 12 9 33
Lipid 0 2 5 1

(adapted from Juliano, 2003; Penning de Vries et al., 1999)
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Table 2. Carbon contents per 1g of grains (Unit: g)
Component Milled Rice Wheat Corn  Soybean
Carbohydrate ~ 0.374 0.342 0.337 0.243
Protein 0.035 0.064 0.049 0.176
Lipid 0.003 0.015 0.038 0.008
Total 0.412 0421 0.424 0.427

Table 3. CO, emission per 1g of grains: if carbon in grain

converted into carbon dioxide completely (Unit: g)
Component Milled Rice Wheat Corn  Soybean
Carbohydrate 1.37 1.25 1.24 0.89
Protein 0.13 0.24 0.18 0.64
Lipid 0.01 0.14 0.14 0.03
Total 1.51 1.63 1.56 1.56
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Table 4. The amount of imported grains during the last 4

years in South Korea (Unit: KT)
Year  Milled Rice Wheat Corn Soybean
2003 180 3,858 8,840 1,492
2004 205 3,269 8,671 1,373
2005 204 3,645 8,533 1,330
2006 211 3,524 8,670 1,127
Average 200 3,574 8,678 1,330

Table 5. CO, emission from imported grains
(Unit: KT of CO,)

Corn Soybean Total

Year Milled Rice Wheat

2003 272 6,281 13,746 2333 22,632
2004 310 5322 13,483 2,147 21262
2005 308 5934 13,269 2,080 21,591
2006 318 5,737 13,482 1,763 21,300

Average 302 5,819 13,495 2,080 21,696
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