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Abstract: Agricultural greenhouse gas emission caused by diet structure change was researched based on food consumption
in this paper. Research stated that grain consumption was gradually replaced by animal-based food consumption in China,
which was 7times greenhouse gas emission than plant-based food. The greenhouse gas emission related to average food
consumption in 2010 increased 39% compared with that in 1990. Meat consumption has become the major source of
greenhouse gas emission, and will increase constantly in future. Scenarios were set as world average, high, low meat
consumption and balanced diet when income per person in China increased to that of USA in 2010. Greenhouse gas emission
caused by meat consumption per person will increase by 47.8%, 119.9%, 4.8% and —29.6%, respectively. Research suggested
that meat consumption should be decreased under the circumstance that balanced nutrients were guaranteed. At that time,
co—benefit of greenhouse gas emission, resource saving and pollution reduction will be achieved.
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Fig.1 Agricultural greenhouse gas emission sources
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Table 1 Agricultural greenhouse gas emissions from 1990to 2010
U i AR (MECOs-¢)
1990 1995 2000 2005 2010
A A = FR AR AE G CO, 76.7+5.4 80.65.6 87.5+6.1 137.949.7 146.2+10.2
AN A BEIRAH K CO, 169.0+11.8 221.9+15.5 258.8++18.1 294.0+20.1 339.2+23.7
oAb E AR = 150.5+10.5 197.1£13.8 225.0+15.8 251.4+17.6 287.0+20.1
ARk = 5.51+0.4 6.15+0.4 7.44+0.5 9.00+0.6 12.20£0.9
HiAtb 13.0+£0.9 18.6+1.3 26.4+1.8 33.6+2.4 40.0+2.8
JKFERIHE CHy 144.8+57.9 144.8+57.9 156.3+62.5 156.3+62.5 156.3+62.5
] NLO 115.2+57.6 147.6+73.8 168.7+84.4 189.6+94.8 221.3+110.7
FEIH CHy M N0 358.8+171.5 469.6+227.8 480.6+235.0 491.8+243.6 499.1+248.5
o lin K% CH, 165.1+49.5 205.1£61.5 204.3£61.3 193.3+58.0 188.1+£56.4
FEAHEE T CH, 33.8+10.2 47.2+14.2 49.3+14.8 58.4+17.5 64.0£19.2
FAEE T N,O 159.8<111.8 217.3£152.1 227.0£158.9 240.1+168.1 247.0+172.9
ANVl = ARG v 864.4+487.6 1064.6£624.0 1151.8+659.2 1269.5£695.3 1362.0£727.9

E AT BN ORI 35 F T A ULt Y L R ) L3N, O HE i

Fz2 1990~2010 FHERERRELEWTKIER
Table 2 Diet structure change in China from 1990to 2010
Bt . " , , , myrE Stk .

. Feks Fy biEycy fiipd KA BN Ak A KA o o G
1990 1952 1352 15.2 15.9 37 2.0 3.6 345.6 252 370.8
N 1995 179.6  108.1 223 16.5 5.1 1.9 5.1 310.0 28.6 3386

JEREENYI &
- 2000 1628 1096 325 20.9 7.1 4.9 6.8 304.9 39.7 344.6

Yy I (kg/ N)
2005 1323 109.3 34.2 26.9 72 11.0 8.2 275.8 533 329.1
g3t 2010 1164 1047 369 28.4 76 10.8 10.2 258.0 57.0 315.0
G 1990 52.6 36.5 4.1 43 1.0 0.5 1.0 932 6.8 100.0
. 1995 53.0 31.9 6.6 4.9 1.5 0.6 15 91.6 8.4 100.0

BHREY A
s 2000 472 31.8 9.4 6.1 2.1 1.4 2.0 88.5 115 100.0
0

2005 402 33.2 10.4 8.2 2.2 33 2.5 83.8 162 100.0
2010 37.0 33.2 1.7 9.0 2.4 3.4 32 81.9 18.1 100.0
1990 1741 1010 16.7 25.7 6.4 59 113 291.8 493 341.1
o 1995 1699 1512 322 38.7 12.5 7.6 20.8 353.3 79.6 4329

AN¥Ie s
&N 2000 1621 2396 434 48.7 15.5 9.5 243 445.1 98.0 543.1
2005 1537 281.1 57.9 53.4 16.8 233 26.9 492.7 120.4 613.1
FAGES 2010 1514 3215 723 58.2 18.5 29.8 31.0 5452 1375 682.7
1990 51.0 29.6 4.9 75 1.9 1.7 33 85.5 14.5 100.0
. 1995 39.2 34.9 7.4 8.9 2.9 1.8 4.8 81.6 18.4 100.0

HREY N T
) 2000 29.8 44.1 8.0 9.0 2.9 1.7 45 82.0 18.0 100.0
()

2005 25.1 459 9.4 8.7 2.7 3.8 4.4 80.4 19.6 100.0
2010 222 47.1 10.6 8.5 2.7 4.4 45 79.9 20.1 100.0

e FE Gl T ARM X B A A BRI B NS R SR e AR, 20 0k 346.2kg/
—ELEICE R IE Y. 2010 E TR AT 330.3kg/ N (E SRS A 22 R R R R A R
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Fig.2 Urban/rural per capita food purchases and its

structure in 2010
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1.64kg. ¥ 0.37kg. 7K™ it 0.95kg, Fe bk A AL ™
TRHEAE R W B AN 1990 4F 3.5kg ity
TFEF] 2010 4 1.81kg® 27 Ak 42 e 15 Gl AR 6
1990 424 0.76 12 t, AT AR B = 511 20.0%,2010 4
N 2.26 44t TR R 41.3% 402 Tk
R o iy ok 1= SO CHE O 1990 4
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Fig.3 Each kind of food associated greenhouse gas
emissions from 1990to 2010
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Kl 3 57R,1990~2010 ERhtE /e
e = AR HE A 454.8MtCO,-q B K F
738.6MtCO2-¢,2010 4 7 A& Mb i = AR FF TSI
54.2%, 5 PG KR HA XK I A TR AR Y 2
VR R B R BUR A IE BN, A
T334 00 1) A B AR DGR = AR HE TR A A 1 2
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£ 100.6MtCOs-q, Bt 2 7K HE B 7 HE THM

42 8MtCOy-eq HiF: 186.4MCO - M B HE

TR T EOk B R R BRI B3

IR,

2.4 A SR AL EE AR HE IO,
1990~2010 4, Bt 2L ™ 7K~ )4 van, 3 4

Aer kg BRI ESAH R B 2N
A S PE R & SRR B A 1
I 7 5L 3).2010 E S0 A
= SAEHI R IR 1,0 6.41kgCOs-oo/kg, i
Yk PR e B 1.11kgCO; o/kg, B 57
AR 0.17kgCO; o /ke.

Fz 3 1990~2010 EHRERYIHEBRRURESAFHEA
Table 3  Agricultural greenhouse gas emissions of food consumption in China from 1990 to 2010
1 Ad_ S ‘J_

Ei=2a1 HEhy R i 7K AES e LB K7 i i@; L’gﬁ A

1990 1.19 0.25 0.81 10.03 2.96 2.58 0.63 0.84 6.06 1.59

PR EPRES 1995 1.25 0.26 0.73 8.42 2.98 2.63 0.62 0.78 4.97 1.55

PHEBCR S 2000 1.27 0.23 0.65 7.98 291 2.19 0.75 0.65 4.82 1.40

(kgCOx-/kg) 2005 1.22 0.20 0.65 7.29 3.05 1.66 0.88 0.57 4.18 1.28

2010 1.11 0.17 0.49 6.47 2.80 1.75 0.74 0.47 3.66 1.12

1990 206.4 25.1 13.5 257.7 18.9 15.2 7.1 245.0 298.9 544.0

ABIEWHTR 1995 211.6 39.5 23.4 325.7 37.2 20.0 12.9 274.6 395.8 670.4

EAMHEK 2000 205.3 54.3 28.1 388.5 45.1 20.8 18.1 287.7 4725 760.2

(kgCOz-cq/ \) 2005 187.6 54.9 37.4 389.2 51.2 38.7 23.7 279.9 502.8 782.7

2010 167.5 56.0 35.1 376.5 51.7 522 22.8 258.6 503.2 761.8
w500 0 . SARHEBOA 298.9kgCOs-oo/ N1 K F 2010 4

= 450 + : : : Rk B
= o [EE— ) 503.2kgCOs o N K T 68.4%. NI 43 ik

~ 28.0 [EEEEEE 6. . ~
w2 B0r N N 3| FAHC S LN 54.9%HHK 51
IE Ty B Y alz Ry

=l \ e DN izg| 6619 ASIH B LA 47.49% 5 5 49.4%.
KO L B ! N e Y -
E i — 15.9 N \ Sl s -
& ol 197 ol VRO, B b ot B ST Heh R

= 50 + —108.6 : . . s " N N

< 0 . PRHEI T 70% LA LR, AR R H A

Tl A
K4 2010 SFE3/AR N2 B SRR = U HEIR

Fig.4 Urban/rural per capita food purchases associated

greenhouse gas emissions
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1990~2010 4,75 % K ¥l %= I HBR
BRI D0 T, 3 NS5 B i ol e o (1) =
SARHE 1990 4EMF] 544.0kgCO, off NI K F]
2010 4EH 761.8kgCOL-oo/ NI T 39% AHAIE
YN T K T 87%MfE L N, A
HOBOK A A 1 K,2010 4528 258.6kgCOy-eff
N BhPPE W N S50 ol 5 R B G, N 3503 %

T BT A (0 RE R AT 0, 1kg DA 2R R 1 AR
3914kcal, 2 A it 99.5g,1kg AR £ #& 4t it &
3552keal, 8 it 93g, A 1. 22 [a) (1) 8 A A T W
.1990~2010 4, N MRy o f kb T 22.7kg/
N AR KT 32.5kg/ A\, Tk £ A
PIZEA THIRIR 2 A HEBON 464.1kgCO,-oo/ NI
% 544.0kgCOy-eo/ N\, BIFE N ISR B PR 289 2l
B 4.9% LT = SARHEBOE K T 17.2%.

IIRSF Y RN E /g (AR N TR R IE S R N 74
DMK 22 5 I N R = AR R
411.4kgCOxe¢/ N , i 5 T K K N 3 I J%
270.0kgCOse/ N (B 4). 35T N84 1 ik
FARHBCE N 285.4kgCOL o/ N, i HLIA 69.4%;
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R 5] e 26562, N 347 PR RS 97 28 it Bt SO N 7K
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b 7)), Al AN [R5 3 N B 2R 9K T X A
FAH IR B AR HE B DL, & 1 55 T 2R 45 4
£ 2010 FFILAR.
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Fig.5
national income per capita in 2007
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AP S S R 166 AN EI R AL
NG SINE MR 6 Pl NP I A PN SIS
R ERGIE 86kg/ N, BRI NI A 2RV il A
HeUE F) 556.2kgCO, o/ .

T s S NSRRI SRR VG By
2ELVEHES . KA. EEL SR EE R
T o B K gk, RN 38 PR SR o Rk
128kg/ N, BN 34 A 2 v 2 il = AR HE ik
827.9kgCO5-¢¢/ .

I 2t S NI 2R PG e R L 2R
SR EAS S IR S PR A 2 [ S R,
290 61kg/ N, BRI 35 A S8V 2 il = AR HEIB0L

# 394.5kgCOs-¢¢/ .

BRI AT SR b e R e
(2007) Y51 £ PRS- 85 R I A e s, N BT 2K
M ERRIE 27kg/ N F EEAN RO HE T 9t Ok
P, R I S RN 38 PRI SIS VY ol o 240 L o DRI o
i 50%, 1 E s 5 N ARSI O 41kg/
/NN IS B S e M A N B G e
265.2kgCOs-e/ A.

1 5o A 45 R Wos FE S 166 AN E KA
R o 5 NSN3 NI 2RI o S
TR ARHE O B K 47.8%.111 2010 EFE A
BRFH T EOABELS THA PSSR
(1) 50.3kg/ N, 7 RIS e v 2 1B K B AR 3G K 4
v U S PR N PSS B )i A
K EE 2010 4EHEK: 119.9%.47 B [E A XY P2
DU 2 B K A DR R AR A G K P 2R AN
FUR FTAEHR L 2010 AN K 4.8%. 44
B IR S, NIRRT O 41kg/ N\ A2 LG 2
H #5897 75 =K, R A DG 2= ARk B 2010 45
P8P 29.6%. B ] W, NATTRE PRI 2RI 9 75 R AR
Aot il = S AARHETBOR) 5 i) . 2

3 &l
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JEH B AT LA /DA PRl = AR HE 3 7T
DAk 31 kD> 78 Al A ek 1988 B U R0 8, D D
IG5 G W [R5 2, I B P i e 1 P 2K e v
B 3 SRR o 0 i e A5 AR W 1) 2 B A ik
DRI O BR T s AR AR IEA S| AT
AN F UL TR T BOR A 2,K 18 5K e
7R H AR (AR A AR PR RS
TR R RE.

4 ZHg

4.1 BB AR AR BOS B 1990 4
864.4MtCO; ¢ #1242 2010 4F 1362.0MtCO; g, I
PR AE AR M 2R 7= R R REUSAH G COL IR
AN E P R REITAI G CO, HEBCR AR
HLHE TR R B B FRIE AR % CH, AN, R AR
b AT EG s A REAH Sl & A I
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SARHEBUR 21 DL R B i K 3
KB MR WRMEL TR RIG . KR,
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4.3 FREEAE kg SR YR E AR
B 5T BRI R E SRR
HOSHEDIE IR 7 5L A Yh R
HE N LET 50%. 43 AN IAF] 2010 4F
L AP AP w2, AR 2 3 R
SN IRE I R SR 2 1 = SRR il
EL 2010 419K 47.8%. 119.9%. 4.8%, 111 751
r G S T SEILHECEE 2010 4R 29.6%.
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