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Figure 3 Boundary of rice life cycle system

CH,-N,0 . .
4 1
CFagrivultural =2 CFavrioullural “n . . .. . .
i n=1 Table 1 Carbon emission coefficient at each rice production stage
C Fagri cultural
CFagriculmml . ( ) 1.66 kgCO,eq/tkm SimaPro
. CH4 . ( ) 3.15 kgCO,eq/L SimaPro
NZO () 9.18 kgCO,eq/kg SimaPro
() 1.18 kgCO,eq/kg SimaPro
° ( 1) ° () 0.666 kgCO,eq/kg SimaPro
1.4.2 1.53 kgCO,eq/kg CLCDO. 7
1.63 kgCO,eq/kg CLCDO.7
0.65 kgCO,eq/kg CLCDO. 7
N A A A A T . 10. 15 kgCO,eq/kg CLCDO.7
° ' 16.61 kgCO,eq/kg CLCDO.7
CF peesing = 2R xEne . xEF, . 10.57 kgCO,eq/kg CLCDO. 7
CFI¥ 0. 1038 kgCO,eq/m? SimaPro
Ene, ... m EF, . o 0.082 kgCO,eq/m? SimaPro
n o 2
( 2). Table 2 Carbon emission coefficient at processing stage
1.4.3
0.532 kgCO,eq/KWh SimaPro
0.244 kgCO,eq/m’ SimaPro
198km 3.15 kgCO,eq/L SimaPro
455km o 2.568 kgCO,eq/L SimaPro
CF jivibuion = X R x D; x Ene , x0.372
. CF R D. : Ene

distribution i
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0.372 kgCO,eq o 3
( 3) . Table 3 Carbon emission coefficient at transport stage
1.4.4
0.372 kgCO,eq/tk SimaP:
0. 8kw 5 450g e e
0-45L 2 135 Table 4 Carb i ffici dibl
able arbon emission coetficient at edible stage
Lo 0.8kw 20 2. i
27kW « ho lkg 0.59 0.532 kgCO,eq/KWh  SimaPro
kW« h 3L, 0.244 kgCO%eq/m’  SimaPro
: 5
CF(‘,nnhumplinn = 2R xEne_. per X EFy * energy Table 5 Carbon footprint emission coefficient at waste stage
consumption Enex * per
x EF y 0.887 kgCO,eq/kg SimaPro
y * energy
(4 0.014 kgCO,eq/kg Eriksson et al. 2015
1.4.5
35 .
CFmangement = z R X Enem * per X EFn * energy
CFmangemenl R Enem * per m
EFn * energy n ° ( 5) °
5
CF= ¥ CF,
p=1
2
2.1
1 kg N
. . 1. 1492 kgCO,eq
1.4042 kgCO,eqo ( 6. 4),
6 1 kgCO,eq/kg
Table 6 Comparison of carbon emissions between two different rice products at different stages in China
1.1492 0.5454 0.2101 0.07 0.3207 0.003
(47.46%) (18.28%)  (6.10%)  (27.91%)  (0.26%)
1.4042 0.6954 0.2101 0.17 0.3207 0.008
(49.52%)  (14.96%) (12.11%) (22.84%)  (0.57%)
2.2

6. 4
0.3207 kgCO,eq
0.003 kgCO,eq
0.6954 kgCO,eq

1.1492 kgCO,eq.

0.2101 kgCO,eq

0. 3207 kgCO,eq

0. 5454 kgCO,eq
0.07 kgCO,eq

0.2101 kgCO,eq 0.17

kgCO,eq 0.008 kgCO,eq 1. 4042 kgCO,eq.
N N N o 6
47.46% 27.91% 18.28% 6.10%
0.26% 6 49.52%
22.84% 14.96% 12.11% 0.57% -
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4

Figure 4 Carbon emissions of normal and organic rice at different stages of the life cycle

5 6
Figure 5 Carbon emission ratio at each Figure 6 Carbon emission ratio at each
stage of the life cycle of normal rice stage of the life cycle of organic rice
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Figure 7 Carbon emission sensitivity of normal rice

Figure 8 Carbon emission sensitivity of organic rice

Table 7 Comparison of rice carbon emissions between

countries and regions in the world 1 kgCO,eq/kg

1.1492

1.4042

1.46 Hokazono and Hayashi 2012 *
1.2-1.5 Pathak et al. (2010) *

1.18 (2013)

0. 17 kgCO,eq(12. 11%)

49.52%
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Accounting carbon footprint of rice in China based on life cycle evaluation

. 1 . 2
MA Haibo' ZHU Qiang
(1. College of Food and Material Science Nanjing University of Finance and Economics Nanjing 222000; 2. School of Economics and Management

Huzhou University Huzhou 313000 China)

Abstract: The report of the 20th National Congress of the Communist Party of China emphasizes that we should
actively and steadily promote carbon peaking and carbon neutrality. Food is the most important thing for the
people and grain is the basic requirement for maintaining human life. The energy consumption and environmental
impact of grain at various stages of production processing transportation comsumption and waste disposal have
attracted widespread attention at home and abroad in recent years. Based on the life cycle theory we analyze and
calculate the carbon emissions of rice at each stage of its life cycle by using field survey data and relevant
literature. The results show that the carbon emission of each kilogram of ordinary rice is 1. 1492kg and the
agricultural production stage is the main stage for carbon emissions of rice accounting for 47.46% of the total
carbon emission followed by the consumption stage accounting for 27. 91% the processing stage and the
transportation stage account for 18.28% and 6.10% respectively and the waste disposal stage is the least less
than 0.26% . The carbon emission of each kilogram of organic rice is 1.4042kg and the agricultural production
stage is also the main stage for carbon emission consumption accounting for 49. 52% of the total carbon
emission followed by the consumption stage accounting for 22.84% the processing stage and the transportation
stage account for 14.96% and 12. 11% respectively and the waste disposal stage is only 0. 57% . This study
indicates that the carbon emission of each kilogram of organic rice is significantly higher than that of ordinary
rice which is related to the lower yield of organic rice. This study suggests that the carbon emission of rice can
be reduced by improving the growth technology of rice raw material stage vigorously promoting the local
production and consumption of agricultural products and other ways.

Key words: rice; the life cycle; carbon footprint; 20th National Congress Report



