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Abstract

With the rapid urbanization and economic development of China, residents’ dietary structures have
undergone significant changes, exerting profound impacts on both public health and the environ-
ment. This study adopts a multi-regional and intertemporal comparative research framework to ex-
amine differences in dietary patterns across Chinese provinces and their dual environmental effects.
The results indicate pronounced spatial and temporal heterogeneity in provincial dietary structures.
High-carbon footprint food consumption patterns characteristics of coastal provinces have gradually
diffused toward inland regions, while the consumption of high-carbon-emission foods in southern
China is significantly higher than that in northern China. In 2023, the highest per capita food-related
carbon footprint was the Xi Zang Autonomous Region (1,235.27 kg per capita), the highest per capita
food-related water footprint was also observed in the Xi Zang Autonomous Region (978.75 kg per cap-
ita), and the highest per capita food-related ecological footprint was recorded in Hainan Province
(0.77 hm2 per capita per year). From 1990 to 2023, total carbon emissions from food consumption
by Chinese residents increased from 26.5 million tons to 66.2 million tons, with the share of animal-
based foods rising from 43.8% to 78.7%. Over the same period, the total water footprint increased
from 4.87 million tons to 10.38 million tons, while the contribution of animal-based foods expanded
from 21.4% to 64.4%. In terms of ecological footprint, the per capita food-related ecological footprint
increased from 0.39 hm? per capita per year in 2015 to 0.53 hm? per capita per year in 2023. Animal-
based foods contributed the most to the ecological footprint, particularly pork and aquatic products.
The study further reveals that provinces within the Yangtze River Delta and the Pearl River Delta eco-
nomic belts constitute high-total food-related carbon emission regions due to their large-scale food
consumption and high intensity of production activities. Pearson correlation analysis based on urban
indicators was employed to examine the relationships among variables, highlighting the associations
between provincial food consumption characteristics and levels of economic development, dietary
habits, and natural resource endowments. Based on these findings, policy implications are proposed
to guide residents toward more sustainable food consumption behaviors and improved dietary struc-
tures. In the future, scientifically sound policy interventions and technological innovations should be
implemented to optimize dietary patterns, promote environmental sustainability, and enhance public
health outcomes.
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PR, WAPR T HEFCHIT 2 AR R ME[13].

Table 1. Data sources of research projects
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Table 2. Accounting of food consumption accounts
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Figure 1. Trends in consumption of major food products by Chinese residents

1 YERREERMmEEELY

31 B BATEUX RSB AE 55 S A . s 2 B, PR X A9 N 32803 iz i 4 1 H At b
X, 2015 A1 sd ik ] T 269.6 kgl N\, MLJEZEHE %, 2023 4y 166 kgl N o ALIHBIX 25909 2K
AE AR, 2023 44 79.2 kg/ N o 3L MAFATHEX EHHMMERBEREEZEF AR, ~fE KT E L
X, 2023 %4 6.8kg/ N . P H G X AE 2023 M R EIAF] 17.10kg/ N\, NEEEE. 31 MERAT
DX (1) NI RIS Bl S IR 35, a4 (1 N3 RIS R IK, 2023 42K 20.2 kg/ N o B R T B RIS
£ T PRAE 2023 AR AR S JATIRX, 1A% T 57.9kg/ N . 2023 FFEFE &4 AT X IS Ar S 2
i 7(20.2 kg/ N) BkP(24.6 kg/ N) HR(25.0kg/ N)~ T 5 (21.4 kg/ N A [ RS £ 46 7 0 I 2
TRAEFE(E(26.07 Kg/ N), HAREFATBUX I E RN R R E . &8 FATBUX B AW 9 =
AN, R IGESE B AE 2023 458 146.4 kgl N\, TH P E NS E . BRI 2023 1%
TP EAR B T fE R £ i R I B S T TR AHERE(E (146 kgl N)o WhE A Y T E S ARG, dERTTITE

DOI: 10.12677/sd.2026.162085

337 CIESRE 9,37


https://doi.org/10.12677/sd.2026.162085

ERE %

2023 ERIYAR AT FIH R EILF] 20.7 kgl N, BARIL T A4 E G i Eem AT TR, (FAE SRR
TRE R HERE 2 (1095 kg/ N)o INAREIER M R ERE, 7251 kg/ Ao o EE R MHITH
oI I B L IR Ay, TR DX K T S i, B X R K T SR R . IR
A [E K Y SRR A 4y, 2023 4EIAF] T 33.5 kgl N . LR TE 2023 4F TR B R E N 83.5 kgl
No EHERIERIE 3L MR PATEIX h B E % 5

100-&2/ ¥ \:/' 4 ¥ \/ AV N—V

50 L s L s L s L s L s L L L s s L s L s L s L s s s L s L s L
AE bR R Wb Wi mEE AT EA BRID R MR WL &R0 Mm@ Tl LR MWW WM Wit TR W e IR I B mF mE B R R TE B

NI i ARk

2015
2017
20 —=—2019
—=—2021
sl —=—2023 |

-ene

NI % kg

L L L L L L L L L N L L L L L L L L L L L L " L L L
AE dew KR L E AR LT WA BRI R WO BND st MR W R mE Mé et TR T e K I sz EER it

N\ Ey e P B s ARk

150

2
8

AR FH kg

w
2

0 L s L s L s L s L s L L L s L L L L L L L L s L s L s L s L
AE O JeR G b LB REE 0T WA BT Rl OTDOR ERT SR R e ok @R WiE Wil SR W R R D0 SN ZE s B IR W TE

BB I AR

60 |

o
3
T

ABJWZEN Slitkg
S
5

]
T

10 L L L L L L L L L L L L L L L L L L L 1 L L L L L L L 1 L L
AE dbst RE @b Wl OWRE IT WK BRI Ll ipF WL Rl AR W@ LR FW #e ik SR Sl dwl mR I S =M mE BRE IR e FE H#

NI e = Al

DOI: 10.12677/sd.2026.162085 338 CIERE59/°4 2


https://doi.org/10.12677/sd.2026.162085

120
115
—=—2015
—a—2017
—a—2019
—a—2021
=0 —a—2023 1
P o=
o]
8
4
-
8
<
— i,
e

0 L s L s L L L s L s L L L N L L " L L L L L s L s L s L s n
AE R R mHb WE RS I WA BRI Bl WO AR W W @ R W wim Wik R SR dem @k W) S mE @R B Wil Wil TE

TG SR A8k

30

e - )

17 BNTA D AVANY
I e SAVN

L L 1 1 L L

0 1 L L L L L L L L L 1 1 1 1 L L L L 1 1
£E e R ik WE ARE IF W BRI L W WRD %l ER Wl ok Wd o Wi Wk R B dwd o B DI s mW R B N Wi FE M

NI S B R AR AL

10
ol
—=—2015
—=—2017
—a—2019
—n—2021
—a—2023
z st
o
H
Z e
&
2
2.0
2

» E;ZSSH U S
§§;42§%4§§¥4ﬂ;§¢2f S§$§2§§\ZZE§§$5$§,k§§;g;_=r——
ol e
AR dbnt Kk Wb WL AEE LT &K BRIL Rl M WL &@ W Wl LR MW Wie #bE SR S M EK IO s =W o0 B Hl we TE Wl

NET TR BRI 2 2Rk

110
100
2015
—=—2017
—=—2019
—a—2021

—=—2023
........ W

NE R B kg

L s L s L s L s L s L L L s L L L L L L s L s L s L s L s L
£ A KE ol WE OARY IT WA BT Bl YTH OWRT Rl W R R AW M #e R SE W K 1 Sl mE BRL BE W e TE F

NE RS P B 244k

Figure 2. Temporal and spatial changes in major food consumption in 31 provincial-level administrative regions
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Figure 3. Changes in total carbon emissions from major food consumption of
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Figure 5. Geographical distribution of per capita carbon emissions from major food consumption of Chinese residents
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T RE S S (R AL PR AR 8 1 BRI, R AR BRHE O Ak - A [ 2K

MR I X B B T UL AP r . T BVRIX, 2023 5 NS5 6 i 9 i 2 125 5 i (T 600
kg/ N\, Wi (442.96 kg/ \). = Fd(567.35 kg/ N\). Hil(475.03 kg/ \). Bkt (478.09 kg/ \) A1) 1t (595.89
kg/N)o IXEEHN X B WD B i, J0 I A= = AT ZL I G 2 AP AR A, AR AR fr e G B 251
A S RORELE,  ANITFE — e R B T S SR 2 187K ~F .

4.3. EBRRMHBX G AKFIRRM
1990 44 2023 4[], o [ & R TP iH Bons 7K BEUE KD S it 7E AN T3 e (B 151 6). 1990 /K b i B
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Figure 6. Changes in the total water footprint of major food consumption by
Chinese residents

6. PFERREERMHBKELESEETL

2023 - ]
2022 - i
2021 - |
2020 o -
& 2015 | -
g I Sugar ]
[ Melons and fruits |
> 2010 I Dairy products
Egg products
2005 Aquatic products-|
Poultry
Mutton ]
2000 B Beet
I Pork
1995 I I Vegetables .
I Edible oil
1990 I I Graoin -
o ——————————— i R PP A PP
0 100 200 300 400 500 600 700 800

Per capita water footprint of food consumption./m>

Figure 7. Changes in per capita water footprint of food consumption among
Chinese residents

7. PERREMIHEEALIKETEN

& Lt 35.5%.

WK 7 fias, #E 1990 4E, " E ALK N 425.87 kg/ N\, shtt i Ak 22y 90.53 kgl A\,
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37K 228k 31 736.30 kg/ N\, AHAELT 1990 4F, T2 73%. HrhzhWPh & d i NI7K 22t 474.52
kg/ N, 5 BTSRRI 64.44% . FHELECT 1990 4F, Btk il AX/K R HE ) 4.2 fis.
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Figure 8. Geographical distribution of per capita water discharge from major food consumption of Chinese residents
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4.4. BRMEBESEIR

EREEHHERSENT, FEREMHERAES ST AR LTS K, s & ihE s
A R I TTER A B e, BRI TR, XML RA S R S, 2023 AR NI AR A R SR
B> B FEH(32.69%). 7K1~ ih(32.32%) . HFr(11.26%). 4-1A1(7.85%). F1A(4.31%). FE5(3.13%).
B2(2.27%) W525(2.19%). B HIIM(L1.76%). #537(1.54%). JINH(0.59%). FXH#(0.09%). shH: & &2
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Table 4. Ecological footprint of Chinese residents’ food consumption (hm?)

4. PEREREMIHEERESEE(hm?)

EC 2015 2016 2017 2018 2019 2020 2021 2022 2023
R 0.38 0.39 0.39 0.41 0.41 0.42 0.47 0.47 0.51
AR 0.57 0.56 0.55 0.55 0.56 0.56 0.57 0.57 0.57
HEET 0.19 0.17 0.17 0.14 0.15 0.14 0.10 0.10 0.06

B BN B R 2R BT, PR et SR A M ) R R H S RN, X AT i B
W SE KA E 7o SR I A RS RN 4 BYIE SRS R (hmd) . A3 I RENS A RBUR &
FEL T B (T 5 SR DL SRS IR M T R . &) 9 i, AN 2015 4EF) 2023 4F, At i A2 2 ikt
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Figure 9. Structure of ecological footprint of major food consumption by Chi-
nese residents

9. PEERERRMHBESELLESH

Table 5. Ecological profit and loss of various types of land (hm?)
5 BEATHESES (M)

F4 Bt i -Lve:] il
2015 4 0.20 —-0.15 0.22 —-0.07
2016 4 0.19 —-0.16 0.21 —0.008
2017 4 0.19 —-0.17 0.21 —0.008
2018 4 0.20 —-0.19 0.21 —0.008
2019 0.18 —0.17 0.24 —0.010
2020 4 0.117 -0.17 0.24 —0.010
2021 4 0.17 -0.17 0.24 —0.011
2022 4 0.068 —0.029 0.20 —0.16
2023 4 0.052 —0.044 0.20 —0.17

EARPE B TASEAORE, HSM MRS T R A R (04 5). simrt g
P A RS /e e, S AL A 2015 4EHEL T AR FOIROL,  HRBU ARS8 AR 2 LB T M
Ho YIRS R, ISR 2R ARG, (HABAMAESBREAWLLD, IEE
N—ERBERE, B AESAB AN N, PHbCRE R 70, UKL R ARSE R H 5K
(I TR oK, BB RHRE TR I A5 2 AU o

MONIE Br ity A2 25 AL (R X AR (U 10),  Fh e i 2 2R 2 2 I b T AT DL EL U 52 3 253t [X
(K2R3 R 22 5 2023 £ NI i 9 2R A R B B 48 119 23 A2 i 9 4 (0.77 hmPpertyr ) 4R 7244 (0.75
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Figure 10. Geographical distribution of per capita ecological footprint of major food consumption among Chinese residents

10. FEEREEAREBEANES BT MDA
5. ¥+ig
PRI R, 8 B BTV S AT 0 — D R T BRI . KT e RS RN L. W% 6

N AWHFCRB AR KR EA R L YL bR, Sia N0, Il RS2 fIF R
T BEAT Be SR VAR O 3 4% A8 T FR) e B i B A B RN [31] [32]

Table 6. Correlation coefficients between urban indicators and various footprints

6. WiiEtr S R KB THBEXRH

fatn Tk RITAE R R KRR K R E BRTAHXRE AR RIAR
B K 0.05 0.17 0.37 0.12
RS -0.22 -0.21 -0.26 -0.30
NI SZHERAN 0.25 0.27 0.35 0.28
UNEE:i§-s 0.06 0.04 0.46 0.19
Table 7. Correlation between urban indicators and various types of food
F= 7. WhiERS & X /YBIEXM
Py iﬁiﬁ%@ﬂ“—%ﬂﬁﬂ HRBAEHRREE  AHXEBEASHERE AOBESHRERDT
Ui P S FHR A AR UiEFS a3
A -0.54 0.09 -0.49 0.06
HliES -0.34 0.05 -0.32 -0.16
i 0.43 0.05 0.22 0.36
KR 0.52 0.02 0.26 0.22
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i 0.17 -0.18 0.16 0.41
4R -0.40 -0.06 -0.10 -0.40
eS| -0.14 0.05 -0.14 -0.42
B 0.16 -0.17 0.18 0.39
K= 0.54 -0.31 0.55 0.29
e S 0.50 -0.01 0.29 0.31
LUES 0.54 0.31 0.48 -0.19
JRAR 0.52 0.02 0.26 0.22
(BN -0.40 0.08 -0.18 -0.32
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N EVECE A A ST R] SRR S B R % O LEAH R [34] o IX RGP s AL T ik £ g
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