R FRR T T R 2 4 R T G B HE RO B B 5

Ly NE 2 —975—

& %
BB H AR T o e R Y TH 9 A5 A T 9 Sk HE TR A T 5

LR ,RIAE,FE,XART
(Bxp&Ze2NBFEFC  BXTLERRERCEBZ2ARTFFEALELZE, X 100021)

[

@ E:EHE 5 20142020 F A B ER A E RS M AKX T, m%%/%&m%ﬁ:fﬁ%ﬁ;&,Mvu
BB AR X, FiE m@%i‘#]’ﬁ:‘@ﬂa‘% it —F AN E R MR, EEERNRHEIR R AL
R E AAERRAEAANA T BN REEREY R RGRIERXSTHITLTY ﬁhlfér WREMYHRHHIRTA
#Ho R TEHERAYDLEHAMIDBRDERERFEN BEAKRSFRAZTLARKRBAR K, 53 HRE
2030.2040.2050 2 # A E L R D HF LM ERL R H DT, B L AR EFT 5 5 E 2030.2040.2049 534 3]
AL R E AR FRILKKFH A — L, Fit PERMH R SR RGBREEE KK, I
ZAHERERE L, LB AK BT,

KRR A B BB AR REAR

PE S ES:R155 X HERARIRAG : A X E S :1004-8456(2023)07-0975-06

DOI:10. 13590/j. cjth. 2023. 07. 001

Upgrading food consumption structure and carbon emissions analysis under goals of carbon peak
and carbon neutrality
MA Dayan, ZHANG Chaozheng, PAN Deng, WU Yongning
(National Center for Food Safety Risk Assessment, Key Laboratory of Food Safety Risk Assessment,
Ministry of Health, Beijing 100021, China)

Abstract: Objective By analyzing the food consumption structure and carbon emissions among Chinese residents from
2014 to 2020, this study aims to provide scientific support for guiding residents towards adopting sustainable consumption
patterns and achieving the dual carbon goals of carbon peak and carbon neutrality. Methods The study focuses on food
consumption and extends to food-related carbon emissions. By using comprehensive food carbon emission coefficients and
the life cycle assessment method, both direct and indirect carbon emissions caused by food consumption among Chinese
residents were calculated, and the evolving trend of food-related carbon emissions is explored. Results The food
structure of Chinese residents increases year by year with the animal food consumption, and the greenhouse gas emissions
also increase significantly. Under the hypothetical scenarios assuming gradual adjustments of food consumption structure
to meet dietary guidelines by 2030, 2040 and 2050, the total greenhouse gas emissions are projected to peak in 2030,
2040 and 2049, respectively, with certain increases compared to the current level. Conclusion The adjustment of food
consumption structure in China has brought great pressure on carbon emission reduction. Based on the above results and

conclusions, reasonable policy implications are proposed.
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Table 1  Changes in the dietary structure of Chinese residents from 2014 to 2020/kg

S [] /4F MR Bi K KR BN KT it P S LAES HyEY ey &t

2014 141.0(41.2) 96.9(28.3) 42.2(12.3) 30.5(8.9) 10.8(3.2)  8.6(2.5) 12.6(3.7) 280.1(81.8)  62.5(18.2) 342.6(100)
2015 134.5(39.5) 97.8(28.7) 44.5(13.1) 31.3(9.2) 11.2(3.3) 9.5(2.8) 12.1(3.5) 276.8(81.2)  64.1(18.8) 340.9(100)
2016 132.8(38.3) 100.1(28.9) 48.3(13.9) 32.0(9.2) 11.4(3.3) 9.7(2.8) 12.0(3.5) 281.2(81.2)  65.1(18.8) 346.3(100)
2017 130.1(37.7)  99.2(28.7) 50.1(14.5)  32.2(9.3) 11.5(3.3)  10.0(2.9) 12.1(3.5)  279.4(80.9)  65.8(19.1) 345.2(100)
2018 127.2(37.0)  96.1(28.0)  52.1(15.2) 35.1(10.2) 11.4 9.7(2.8) 12.2(3.5) 275.4(80.1)  68.4(19.9) 343.8(100)
2019 130.1(36.5)  98.6(27.7) 56.4(15.8) 34.5(9.7) 13.6(3.8)  10.7(3.0) 12.5(3.5)  285.1(80.0)  71.3(20.0) 356.4(100)
2020 141.2(37.6) 103.7(27.6) 56.3(15.0) 34.4(9.2) 13.9(3.7) 12.8(3.4) 13.0(3.5) 301.2(80.3)  74.1(19.7) 375.3(100)
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Figure 2 Comparison of per capita consumption volume and structure proportion of meat and poultry for Chinese residents

from 2014 to 2020
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Table 2 Analysis of agricultural greenhouse gas emissions from different food production based on carbon emission intensity/ (kg C0,_, /kg)
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#3 2014—2020 4[] 7 [ J3 NI4T 9 B Wi = AR HERU (kg COLN)
Table 3 Per capita annual greenhouse gas emissions from food consumption by Chinese residents between 2014 and 2020/(kg CO,/ \)

I [61/H A i % KA BEN K i HAE LLES HYEY  SiYtkeY it
2014 1943 12.4 10.2 148.4 325 32.0 222 216.9 235.1 452.0
2015 185.4 12.5 10.7 152.1 33.7 354 21.3 208.6 242.4 451.1
2016 183.0 12.8 11.7 154.9 34.3 36.1 21.1 207.5 246.5 454.0
2017 1793 12.7 12.1 156.2 34.6 37.2 21.3 204.1 2493 453.4
2018 175.3 12.3 12.6 171.0 34.3 36.1 215 200.2 262.8 463.0
2019 1793 12.6 13.6 166.0 40.9 39.8 22.0 205.6 268.8 4743
2020 194.6 133 13.6 163.5 418 477 22.9 221.5 275.9 497.4
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Figure 3  Per capita annual greenhouse gas emissions from

main food items for Chinese residents from 2014 to 2020
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Table 4 Recommended per capita consumption of key foods in the Chinese dietary guidelines (2022 Edition)
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Figure 5 Greenhouse gas emissions from foods in different dietary guidelines scenarios under the medium population projection in China



B AR R
CHINESE JOURNAL OF FOOD HYGIENE

—980—

2023 4E%0 35 55 7 W

3 BERITiE

A T T AR TR RS A I T Ak K 1 R
BT TR EWIHERWE KL, B9 d
AN EY R O S R
VGRS AR T 2 RGN R 2R 25 A
miR RS EY K HES T Bk
HEC R 3 o ARBIEIE LA B IS B X 5 O AE i &
1 W HE R, A — A E W T A R A A 2
D T ERAACG B 3h M B W0 o R A
T & A HE R AT A BRI B A a4y iR
B 2030.,2040.2050 4F 2 ¥ 4 5 o W T A &
TR B 46 e 5, BRIV B 2 A W O B A O OR R I Btk
A E AR HE R 543 0 AE 2030,2040,2049 4F
ik B AR, TR = SR HE R B R IK O A — 2
BB, vh B WO o 45 R R R Y B 0 HE e ) 3
Ko BT LRTFFREE S, BT BORE R .

(DB YR, s Rl 24 2 g 5] &

Ul /L E R B T LA L R AR A e HE R
L HBT SRR E R G R T EM
LR IS0 o A 2E T R B 5] R FE vk &8
WY O] IR W AT LT AU R T
SREWIESE S HEAT A > B IR 2R

()T B S bR 28, 1 1 AR B £ b AR &

AR HERCE A, T DA 7= e A 7l AR
ST HE T I AR HE R AR AR A AR Y
T BbR R Ok, DL AR 25 09 T8 =X 1) 9 9% o B B T
BT 1 2 Ak F8 b, B T 2 A R R R A bk
PO HE A B

BEAI BRI 9% 845 A6, AR P2 IR U E 2R RE
43 SR AR N Sl NI A8 Y 3 N K () R A
2 AR HE 7 AR 3 B AR PR L A0 7R B 1) P
I i 45 5 B 0 30 S Y ek R 3 e SR B VR
R N A — RN i

S % Uk

[ 1] rp Rl 2 B T HRp 2L & R SR 95 41 . {2009 Ho [ 7T RE4k &
R DR . db g Bl AL, 2009,
Chinese Academy of Sciences Sustainable Development Strategy
Research Group. 2009 China Sustainable Development Strategy
Reporl[ R]. Beijing: Science Press, 2009.

[ 2] Ao RS [ 55 e B I 0 28 % o Ak B X e 28 Ak 47

3l [EB/OL]. (2015-11-18) [2023-07-01]. http: //www.scio. gov.
cn/xwib/gwyxwbgsxwibh/wqfbh_2284/2015n_9477/2015n11y19
r/xghd_10116/202207/t20220715_190088.html.

State Council Information Office of the People’ s Republic of
China. Strengthening Actions to Address Climate Change [EB/
OL]. (2015-11-18) [2023-07-01]. http://www.scio.gov.cn/xwfb/
gwyxwbgsxwibh/wqfbh_2284/2015n_9477/2015n11y19r/xghd_
10116/202207/120220715_190088.html.

WILLETT W, ROCKSTROM J, LOKEN B, et al. Food in the
Anthropocene: the EAT-Lancet Commission on healthy diets
from sustainable food syslems[”. Lancet, 2019, 393: 447-492.
POORE J, NEMECEK T. Reducing food’s environmental
impacts through producers and consumers [J]. Science, 2018,
360(6392), 987-992.

BEJEAR . TR BR LS A o [ Al 28 BT ST . Al 28 3 1) A
2020(10): 4-8.

FAN S G. China’s Agricultural Economic Research from an
International Perspective [J]. Agricultural Economic Issues, 2020
(10): 4-8.

WANG X, BODIRSKY B L, MULLER C, et al. The triple
benefits of slimming and greening the Chinese food system [J].
Nature Food, 2018, 3: 686-693.

JAREE, E %, RS AR RGER A S R
[J]. 4olk 22 Il A, 2022, 1: 100-113.

ZHOU Y H, WANG S G, YAN B J. Structure, Evolution, and
Prospects of China’s Food System [J]. Agricultural Economic
Issues, 2022, 1: 100-113.

HZ iR . hE SR 4 [ EB/OL]. (2023-01-01) [2023-07-
01]. http: //www.stats.gov.cn/sj/ndsj/2022/indexch.htm.

National Bureau of Statistics. China Statistical Yearbook [EB/
OLJ. (2023-01-01) [2023-07-01]. http://www. stats. gov. cn/sj/
ndsj/2022/indexch.htm.

B, BRI 2, R, % AL mt kT b ik AR b R E '
WrasiE S sl A (1], Al 2005(12) : 3252-3258.

LUO T W, OUYANG Z Y, WANG X K, et al. Dynamics of
Household Food Carbon Consumption in the Urbanization Process
of Beijing[ J]. Acta Ecologica Sinica, 2005(12): 3252-3258.
GRS, SR, IR TR R 2l Ak HR R 5 B TR 2R )
fir eI ] Al FR 25, 2014(3) :74-82.

AN Y F, PENG K, BAO J. Calculation of Carbon Emissions
from Resident’s Food Consumption and its Factor Decomposition
[J]. Agricultural Technology & Economy, 2014(3), 74-82.
L, RN, AR P E R S R 2 Bk HE A X L
SrprlI]. B R, 2018, 35(8): 2022-2030.

GAO J, TANG Z, LI C Y. Comparative Analysis of Carbon
Emissions from Food Consumption among Urban and Rural
Residents in China[J]. Pratacultural Science, 2018, 35(8) :
2022-2030.



