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KPR (w10) 6.75 474 K= E (p10) 5.97 3.28
B (wil) 17.91 5.10 B (p1) 2.58 0.57
KE (wl2) 10.01 473 KR (p12) 2.04 0.97
HABRE (W1d) 7.76 5.05 JARE (p13) 9.58 5.23
HAhAr &= T MKEERT HHLE (%)

FRENOH (N @D 2.90 0.92 KoK 213
65 % KL EZAN (CB=D (z2) 0.21 0.41 T 11.34
P Ei R Ll R (=D (23) 0.41 0.49 ith i 3.07
JTRA (=D (4 0.26 0.44 i 0.00
P =1 (25 0.19 0.39 A 12.09
FHE =1 (26 0.10 0.30 S| 17.62
mdeE Gg=1 @D 0.21 0.41 an 0.00
WEE (B=D (28 0.16 0.37 e 0.00
AR/ REBX (&= (84D 0.08 0.26 LUES 353



Tyt o) (o 7248 3780 K= i 0.00

YIS ELE (%) (D 20.96 10.88 firbd 0.00
FKEEEZH O (ED 45 764 48 852 KR 0.00
L AE 10343 HARR 0.00

e AR Ch S R A A R R S R R R R B A

LA B AT AR AR R AL, WONERSE 2 B 2 B R BRI s ma R R P, i &
1, FEARIIZREFELI YISy 7248 J0, FEFBETH P 0 S P ELE Dy 20.96%. 5 18 114K
BV S AR A5 52 HE 22 T8 R 5% 2R AT REAMN U 2 MR BE IR AU, BV SR R GERIRK AT RE
?EM,WﬁENﬂﬁﬂﬁﬁ%M@%m%%ﬁE%ﬁﬁ,%%ﬂ%§ﬁ£¢ﬁmmﬁﬁ,
K RS R 2B e N =AY, FERTLodEsd Inx® RN B MRS . [, BT 2R
W NFEAR IS LA, i DASEE— 2D A% I8 = 25 20 1) SR DN 23 7 SONTEAAR, BIDRE A B A4 45 3
R PR . T SEUS N A s N AR T T O R B 0 S 23 39 0
5438 JC. 7066 JCAN 9238 TG, WIS HAR AL i Y B S P L EE 7359 0 26.61%. 20.71%
A 15.56%, FF& R /RER. T B R i, JFUE R i i S8 1 5 B
LIV S AR 2R SR Cunit value) , XFMEGE S MEGMR PO & FRERIER, BRI Cox
1 WohlgenanttIf¥ /5 45 2 7 SR B H R 5 Mk RS . BUE, ZOOEMANT Rk
SR BE N 1 S5 46 (A2 B A X R A A

4 BRI

AHR I e Xt MR B EASI AL THAE R MR SRR SR AN S REAT T
TR, SRJERIIE PR TSNS SN T A AR AR BT S DA ) B SRR HE TR
[l 25 8 1 AT RE A BOR BE D W HE R T AR -

4.1 IRBUEHHER
< 2 MMEL EASI BARIREITER
Al oMM s oMM
Fafi bR 5 FafibrikiR
—Wr Bt Working S'Z.‘jjﬁi':i
i 0.302*" 0.045 P 0.079 ™ 0.004
) -0.019 ™ 0.002 P 0.043 ™" 0.004
3 0.008 ™" 0.001 Ps 0.005 0.004
P 0.034 ™ 0.002 P -0.010 ™ 0.003
fs -0.023 ™ 0.002 S0 -0.017 ™ 0.003
Lo -0.860 ™" 0.238
BB EASI AR Hh 1 S S 4
a 1 -0.377 0.342 70 0.893 ™ 0.311
011 0.150 0.132 on -0.330 ™ 0.136
012 -0.015 0.019 a2 0.046 ™ 0.020
013 0.000 0.001 a73 -0.002™ 0.001
020 -0.556 ™" 0.236 ago -0.539™ 0.270
021 0.231™ 0.101 ag1 0.370 ™" 0.115
022 -0.032™ 0.015 ag -0.062 ™ 0.016
023 0.002 ™ 0.001 og3 0.003 ™ 0.001
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aso 0.850 ™" 0.296 ago 0.580 0.465

031 -0.397 0.130 a9y -0.224 0.203
032 0.065 ™" 0.019 092 0.030 0.030
033 -0.003 ™" 0.001 093 -0.001 0.001
a0 0.841" 0.509 0100 2.015™ 0.366
a1 -0.375" 0.222 a101 -0.894 ™ 0.159
o 0.057" 0.033 0102 0.129™ 0.023
o3 -0.003* 0.002 0103 -0.006 ™ 0.001
aso 1.916 ™ 0.359 a110 -1.997 7 0.440
as1 -0.807 ™ 0.161 a111 0.960 ™ 0.187
asp 0.113™" 0.023 0112 -0.139 ™" 0.027
as3 -0.005 " 0.001 0113 0.007 ™" 0.001
a6 0.277 0.300 0120 -2.028 ™" 0.459
a1 -0.156 0.131 0121 0.982™" 0.201
a6 0.028 0.019 0122 -0.146 ™ 0.029
63 -0.001 0.001 0123 0.007 ™ 0.001
04 0.052 0.044 05 -0.056 ™ 0.007
7, 0.050 ™" 0.008 Og -0.009 " 0.005
03 0.074™ 0.030 fq -0.077 ™" 0.013

VE: wex, ek 2 RRIKROR 1%, 5% 10% M0 G B 2 KT .

WP (5) X (9 . X 1) f (1D , EH GMM it T B B EASI 7R
RGEA, fhitai RBIAAR 2 . BTt 10 M50 hf 9 MEREE 1% 4t
TR EMEACTE R, E5E B, BT EASI BRI E 12 N RE, BT REEHIN T
FRRMERIRE AR L R 261, RS R KEFHEARR M BT, Heb 6 M JrfEd b
TAAEZFENE, SRR RN S5, Mt EEER ER  EEE R,
A6 RS HOREAR 1) R GEAT T (R 2) .

RIEER 2, 48 NLHITKISEFA 36 NME 10% WS THEE KT FEE, Hd 124
THZWIA An®) IS HRA 9 ANME 10% 40 B # MK ERZ, B T 4K5 02
TR ARG E T =B, FTIIERE EASI SR IEMI. X THASEWGTER, 12
ANEMERENSHRE 9 ME 5%F T KT FRE, 96 AN S EEFFIEAR &AL X R4
A B 69 NME 10%4 i MK ERE. B4, RIS Dubin-Wu-Hausman P4 2E P46 56
MEER, 7E 1% B MK B4 T EERS, R T ASCRA GMM {5 H R f .
Bz T oRoKe 50 A T fR s £ SR AT A0 AT
4.2 A RN BRI R

igH (6) M (13) ~K (15) THEH T AMEEA RINEER . PN B4
ENBEAR I Y T R o BSOSO AT PRI, A SR AR = AN TR AR IS
PP ERAER 3

* 3 CHMME EASI REUEITHHAMINEMY (TEHFEMAHEM)

LA (NN LRGN TN LN TS
KA 0.461 0.656™" 0.454 0.166™"
Tk 0.476™" 0.632™ 0.481"" 0.189™"
il 0.519™ 0.724™ 0.514™ 0.187"
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A 0.501™ 0.692™ 0.496™ 0.185™"

A 0.740™ 1.024™ 0.737" 0.261
R 0.633™ 0.917™ 0.614™" 0.222""
B 0.511™ 0.712™ 0.507" 0.187""
RE 0.402" 0.548™ 0.403™ 0.155™"
B 0.535"" 0.727™* 0.526™ 0.202™*
KT 0.598™* 0.826™" 0.596™" 0.216™"
i 0.474™ 0.649™ 0.471 0.180""
IKH 0.484™ 0.658™ 0.480"" 0.186™"
HAtRE 0.396™" 0.534™ 0.387™ 0.156™*

T IR 1% 48R FE K.

MATFEAR S R BRSNS (K3, B, FRAERPBASMRK, 559
79 0.740 A1 0.633, BN KRX A4 E W TR hshEH o, EREERR, FER
B e, BT oe AR E I BRHE GBI T 32kg/COg, T HLAT 11 SR E WG
A 0.06~2.92kg/COz. FHIR, 7K™ Hhy WKL MR, & PIAURE PIX L3 it WO
PR T4, JEREITE 0.501~0.598 2 ], 5% =, FEYIZEF= RN TR, KoK
TRy HARK T . BRI R 3 VI I 7E 0.396~0.484 2 A, [Klik, MUON HPE B {8 ]
PATSIN, WSO\ P 30 2 A5 B 30 o S5 A 1) S S B 0 o LU B DR B 2 LL =
I R, T RR 2 R ORIG B HE A -

MBI NSRS (R 3D, —JH, SURNEFR PSR BN #E
KANERWIEIEFERRZ . IR e Em THEDE MR, Hr BB 4= R A
AT RN ANE T LB F T 1.024 1 0.917, SEIAIEK 1 54k L Kok
29115, 7, FEEWAMRR G, SREWIRNFIER LI N EES, BAgK
FIvats R i) B A0 B I B R G R R I, e SN B A PR SOON B DR 24 2 Hh SN
17 1.3~15 1%, RCBNFEART) 3.3~4.1 5. WLL EZERATDUE H, SNSRI A FUSONTE
PR oL A B HE R S AN R, IR RN S USON T A B9 B A i TR 240 TS0 2%
BATRAEAEZE ST, RS FEARATT 2 TR AR SCON B 1 S R P S 7 43 BT WX 389 K (18 B ) 30 I
A RES AR E R R 22
4.3 FREMRIE

T KEge BT Y EASI AL TH HH RSN SR RS AV E AN S B, B TE T N Y
AIDS 1A QUAIDS 18, I 5 A SCERI s Ss kAT THA (R 4) . 1R 4, [
AIDS AT QUAIDS #ERIFIEL, kb, EASI ARG N Sk Z R K,
B 7 ERE AN, HABDE RN FE I 22 BITE 13% A . EARSKE, EASI AL H 42
PR SR RSO BB A B v, B PR S 2RI il AR G A s RIS SRR 2RI B M B A1
1M AIDS 1 QUAIDS B AL v H 1 % R B SN S E BB RO AR b, X KA EASI AR
BRI T =R A R #T 26, A IR T 3 S B (R 22, i v 0 2 B5OR s SE I 445 5 IR
SEB8390, RO A SCER R IO B AR B, 12250 HhaE PR B EAST ARG T HH N it 4k
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TEBEEE (R4 o Hr, JOKC mRr R OB F IR 5 SRYSON S 20 v 1 C A SR,
17 Fe At LS B P IR 5 SRUSON BE A 0 Ak T 32 DU o SR 45 SR 1 e KA A /)M o ) 194045500

*® 4 KRR BB IR

AW [RE=REN
BRI wik B AIDS WiKEX QUAIDS MEX EASI Hovhannisyan Bl #FE#E%  Chenetal. Zheng et al.

TR R s Gould (2011) (2015) (2016) (2019)
KA 0.492" 0.488™ 0.461" 0.112 0.3222 0.332 0.366°

[iiigys 0.496" 0.491™ 0.476™ — — 0.316 —
il fig 0.522™ 0.520"* 0.519"" 0.044 0.277 0.287 0.311
| 0.501"* 0.504"* 0.501"*" 0.314 0.448" 0.606 0.547"

A 0.585™ 0.594™ 0.740™ 0.229 — 0.636 —

R 0.565™ 0.568™ 0.633™ — — 0.615 —
' 0.496™" 0.493™ 0.511™ 0.444 0.494 0.846 0.654
e S 0.449™ 0.443™ 0.402™ 0.081 0.487 0.508 0.530
UES 0.501™ 0.500™ 0.535™ 0.481 0.908 0.622 1.004
KT 0.551™ 0.556™" 0.598™ 0.406 0.784 0.887 1.109
i 0.489™ 0.489™ 0.474™ 0.166 0.408 0.486 0.578
KR 0.498™* 0.498™ 0.484™ 0.373 0.474 0.681 0.619
HAt R 0.456™ 0.452"* 0.396™ — 0.313¢ 0.228 0.410¢

VE: L3RR 1% ST RE ST EK T 2. AW 50T B =AM R W BE W 732, 7628 — M BER A Working 2 HIBR,
TESE M B HISR A AIDS 5251, QUAIDS FEAURT EASI 18EAY; 3. 28R A, PHR&E A, 48525, 4. Hovhannisyan 1 Gould
(2011) USUEFIFZ 2003 ERNILARAE . LA KA FIREE P AR E SR GQAIDS BiRl; ik (2015) [
Fl Zheng et al. (2019) [MOMi F (#1802 [ K Gi vl =) ) 48 SR ARCEUE AN B BX QUAIDS %Y, Chen et al. (2016) BUE%:T 85
TR SCHRI Meta 28T FIGE T AT L, 3 b B 51 .
BHERIR: EEIHEMEE k.
4.4 IBHIER S
FR A [ Br B 2R 4023 AMP) BT, A E 1) N3 GDP ¥4 T 2024 41k %) 8.4 J5 76 (4%
2015 FEABMIHED , Lk 2019 FFERIKTIEK 30%, KRk, #E TIRAIEK 30% LT &
ERNEENG 5, BRI RS K T Re g 5, SN 7 10%F1 50% A7 Al s
PG T [FIRY, BT 5 FAFRIONEAAR NG K R PE 7 %6, B4 RN
LT WA AL TR WNZEIEGE /N TR PEWRANTERT KL N ZEFERLK
HE, Hrp, AEEWNFAZE R T7 1818 H AR AR FPP I SPE R AT B2 B HLRN
SIAANAR T JE PUAS 5 G2 FEAS RJUSCON B 1) 22 30l Ak R U N st R SR AT B 0 T o B, 3
B Ie 55 R AR MR HER AR HE D I N 7 58, CAHOSRER BT AT BEIRHE R . 28 LRk, B
T 30 B (3x5x2) fh AT &,
4. 4.1 YNBE K 7 9 152
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0 1260
133-202

200 ¢

150
100
0 390
42-63
50 | 0 210 0 220
0 150 2334 Al
15-25
ulluﬂ 0120 pqp 0110
13-18 12-17 12-17
0 3u I

Rk b iR R R R B\R EFE BE KR R KR HbRe
B4E] OREEBRARGER DAL @it NER4E N e SRGERY R BYNERRRIR

2 WIAEK S0%ERTEREXRYAIHEE (FT/A)

B L MR AR KA I ST AIGR REOB R S RIS AR OB G IO 57,
I P HRE AR IR SO SR AT SO LA R s B o OISR« b SO it
NEBERK” M50 T RGBSR ZE 52, T2 A2 BUC MBS B, CFRD .« 2. 565 ISR 4
PO B, ALV LA AR TR0 5 09 2

e, WA KN S AR N R B ARSI T . ARIEE 2, AR K

50%ITE SN, —J7 i, ARWA AR AR, A BEERESIEK 18%~31%, i

SR A T 24 A 2 A s, WO KR A 2 70 I KR 249 26 T3 A 115

UNRASE FEWNAE AT SN S EZE 00, 2 (i A 2R W B AR R L) 1~6 4

o si, Hod, BRL KPR RTE R 2 Ok, BAE T 5 AT s AR, A

. BERAIMZE RN, £ 2 DH TR L, ARSI B iE 9 E

AFAERIS B B 22000, T AR B SESERIE F R M b 2= 5 A K. et al

CLHEWT, A5 REWONTRE A ] (0 57 BT 1 th P RE 2 i i HE IR R A2 30

Fy— I, AR RSN RS U R A, WSRO A A AR AR T B S

g R B A (B 2) o e AZ IS/ AR KAR AL R B i B KR Y

51%~87%, B /K R MR R LA K&, 7R 76 T30 29 T3¢, MLLT

WA AT AL B 5, AR AR A S BT P IR S = £ 33~55 N 70 e AR

ANFEAOHE RSN E KAR 2t BE A A S il P BRI IR s A 1 I, RY) 6~12 Doy

s TSN ZE B R BN I A 2 2 i 2% SR e i 2 B i ok D £ 12~22 AN F 9y a3

TELRRER 2217 R 5%~ 9% FYY 31 25 1A o L v S i AR fe K B B 2 T = UM R T ) 2

P, RTINS A ) A 2t 2D IOR O B RO B HR A A B2
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4.4.2 W NSEKT W) 2R Gl I 52

B2 R ORE ST S ARG KAG N B R G WH N AR S RRAE , g SRR AR SR
5. Sk EE, ERAMK 10%~50%F TG s 5 R, R FER AR E LR AR,
B R GH AR B 7E-8.01% ~47.23% 2 18] o WIRASE FEAMIRHEH AR D, XA X 1] £
K #) 1.32%~62.09%.

BART S, ERAIEK 10%~50%11% 5t T, —J7 1, W IR 25 &AMV s AR 3k
X — RO BRSO K R, B RGNS T Re b T ge RS K, HURN A A8k,
(RS2 B0 R AR A 2 5 IS 45 L, 2E A5 FRWSON AR (] (R SO\ SR 22 Sl ), R NS K 10% ~
50% %} £ 4 R Gt HEBCR: I3 5h 78 -4.57%~13.99%, AHELT-2% FR I N AR 2 53 LN %)
A WE BT RL) 1~4 N E o, WIGIE T AT SCRAIT . ZEUON 2 A AR RN 4y
ARABRIVIFE T, K 1000, RAURNZRESR/IME 50T BV RGRHEK
WK 2.08%, HAMYSONIE KA T B HERCER o] DA RO B T e . FEURNIE K 30001
50%I0f, AU ZEER R KIS KAE A T I 1R, A IS KA TR AR G &
VIR GHETL 2.74%~47.23%. 55— 77T, WERAFH EAMRHE AL, TR Fmi N34
KAR A BN BRI, W6 7 AP IR A A 1) 520

R5 WNBKITSIHMRMAGHRHMEIER (%)

BNHEK: 10% BN K 30% BNHEK: 50%
AN RN B 2 5.10 15.30 25.50
BN AL 4.38 13.13 21.88
A IEAALIE PN ZE R /N 1242 37.25 62.09
AR
LA PN ETINTAUN 5.88 17.63 29.38
'O EETWN 1.32 3.95 6.58
R AStON -457 471 13.99
BN AL -5.23 2.74 10.70
5 AR N 22 BE 45 /)N 2.08 24.66 47.23
L PN RN -3.86 6.84 17.54
W N ZE B R K -8.01 -5.61 -3.22

. BV RGRHECEE) S &) RGN E S T R ER KB AR (4, BIAFGHG / FGHG *100%;
MR NI SATRHER TGHG A AR I AR AT ¥ 2 2009 4 (UBSHERLA R A UG8 iR 20 A BRI
HIFEA BT

AW A, Springmann et al. P2 [ 5% 2 22 00 B Tl N3 K 3 {3 AR E AR
WARHFR AR DB, AR R GcHE O IEKRL) 70%, G SR 42 P L4 2 e N 38
K 50%IE 5, AEREYRGBHTIE KLY 11.6%, XEL T ZCHIIE K 50%
BAHERNTAZ R LR (13.99%) , X A[AERZK N Springmann et al. P2 7 AE
& CO e, HAERIA = NO M CHa HE, A X R B8 M AE = 217 2 i) 8
AP BE B HERCGHEATIN G, X AESE T 7Rk b e . [, Springmann et al.[?2lfg)
M58 R BR 51250 2 BRI 22 573 HRN 20 A A 16 5 T 1 8 ) R Sl HE s s
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(10.70%) FEAAML, HZEAR TP R mfE, BRI Z IR K 5 NI 47.23%, X
WL B T 2 SN I AR X o e )

gx BRI DUE H HES AN IR AR AR P AR B, ROV AR 2 X &) RS HEL
IR RCR R LIAE 9~15 AN 43 1o SR, FEWANIG KM FE UK B AP SR ILLE B AT,
ANV IRHEB AT D 7] LLA A0 Hi &P R GBI K, (R IERIE KL 30008 U 1
ATV BRFEHR I VE R, T BN Z BR8N R R SN RIS S, Aok
R TR TCE R HE R B RCR -

AR DA A5 IR, Aok ) KRG BUK IR 2 R IUEKE S, T 4w E s
TEBAE SR TIZ SO R B2, 2020 FEFRIE TSI T 1 5 57 0 % 5 RN 4 T 422 1l /N
I B bR, R R FENER AR, JEEE A H AR TR fE RO BUR BUR
TER Rz —, AR EERIAKIA SRR 5=, R E ER AW SRS
AW RBARELE 046 fidy, WWANZEIEARIREUR, BUMBIREHERRTE . 9 KR SR INEE
RS BRI AR NI ZERE  35 =, 12O HTHIR AN B Y R GRS, W
REEERAK 10 FAME “ =727 BORISHEHT R M T E N DRI KA B TR0 ) 3
K, BRHEBUSIBLGHE— By 5K . R, 158 SRR HE R G RO i 2 AR R, SRR
SR A MY AHE A A B RHE RCRAS B 8 SCPE A H bR 1) S B , TR SR TFHR 50 rT e
PR HE R AR 7R 22 5 L E A
4.4.3 ¥ B v lCHF A I ) 1 — AR

TE T RMFRHET- B, 51 598 e R & S M A R AR A S 27, gk — 20l
NIEK B R B RGBT 2, RV S R TTR, DUIIR B 5] S oh 5 %
AHIEHFFMITE . B 3 B TG K 5006 A e g HE R R 7 2R &KW
X i HE O DTk E 4 L.

WRAEE 3, BV RGHABOGK IR EEHE I RIE T M A A AFIENIXSE R, HE
PRIV BRSBTSk O BRHEIS S B B RGOS K1) 28% ity &, &, Wi K7 h
BRI DT EE I BART &N, IR ERITTERAE 50% L b TRy o
B FTOR FIRRHERR AR, AR 21% 7847, HarRER A H O A S, & R
BRI S I S T oT R . R AT, WSS LA A B DU B &R
GURBHETSCR 35 I B 1R B B0 1, 2 R ISON 3 KA 35 N AR PR 8 2 2 I S s 0 25 W
PG, HIXUE & P BRHEBOR EAER ZE RG22 .

AL, AAYH 2l i A\ T8 B B SRR B R HE RS Tt 2 D SERTAT I I — o RRAE Ik
B K &0 i A, IS K T EUR RIK & 450 M sh 2R B G R AR AR, st
IS R B (P BRI PR B i R 3G AU B o0 B . N B FRIG M M B, TEORIE &8 F 4
NIRRT, 51 FE RECRESHEYE Y, LHZ 5 SR EDHEREM I “KEN,
EE L L W KRR BT IR AR T e PR B ) R G ) E A I
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&l 3 WIAHEK 50%75 R T & LK RVISTHRHAHE B KA (%)
VE: FRREA LR, Rk, SRR B R AL R JOh, R @ EOok, . AR e
i EEIUKERAFER. REL MBAKP G R QEHERKR.
BRI (AR 5 RIS

0.0

5 LILFBIRE X

ST RO BRI AT, ISR T R RO RS B 03 2 S L 51 B & R Gl
sz, B8 T BV ARG AT RER K AR, B EEHRIR

(1) AFEEYSEB A FN A8 RSN VA B E 2R — 7, A F AR
NSRRI, TR W53 i & ARSI LS WIS ah N s PRIk, RS
A SN SRR /N o o5 — D5 T, BEE RN . S SRR ST S B R Rt s

(2) AR 2R = A SRR R 3 W S Sh VIS B VIO S IR RO, (85
TR AR P B A A XHE 5 K o A5 RSN A ] BRSO N 3 22 01 2 i il A5 SR R DT 2
MRS RE , A2 FE N SRR B2 E T N ZZ B A/ AT R SN AOH KRN 3
KA SRR P BRI IRAK, N ZEFEZE /N 2 (G i D

(3) A K2 BEWINEN ARG, HRA SRR E K. iR R
M HE S AR BE I — RO BRHE G B i, RSN IE KR BEAC T 30%I0 il DA b Al &
0 2 GERRHE UG, TR WO Z2 B 45 /N0 SISO N PACH: R RS N S R s A At —
DI WRANE AT RE M AR S ARG, TR TR NS AR ZCHR 2 G B HE L

TP R T R, MRRIESHNRE, hEH BV RS HRA = 2GR &S
IRFEHE LR, FEYANZ AR/ DS 5T, 50% FIAN S KAEAOD I ROR 22
RISEAT TARIRRE RS T K 47 2% BV R GEiAE UG . Rk, A8 RO RO K S B
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BV ARG I RRHE A B, AT BT ARSI B BT A% O 45 S
JEHAZA W EHE 5 TR RV B A REFEYERY L “RERN, m&. &, 95, K
PR RIBN DR B AR B AL I B A TR0 6 Tt AR R FU AT A B BAR TS AN 55| 3 Jiy RO A%
AR LRI IIRHERCR [ RE i R R B TR I BRI B REAE Y, BB R T B R Y
R, FIRFSAR AR, S RO BN A5 P [R] 19 2
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Income growth, dietary transition and carbon emissions in the food
system: Evidence from household survey data in six provinces in
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Abstract The share of food system carbon emissions in global carbon emissions has reached 30%. Under the
background of carbon peak and carbon neutrality goals, it is becoming increasingly important to examine changes
in carbon emissions in food systems caused by the growth of residents' incomes. This research focuses on the
impact of Chinese residents' income growth on the changes in food consumption structure and its carbon emissions
effects, and analyzes the possible growth paths of food system carbon emissions under different income growth
scenarios from a micro perspective. The results show that income growth will rapidly increase the consumption of
carbon-intensive beef and mutton and other animal foods; under the scenario of income growth of 10%-50% that
does not consider changes in income distribution, changes in per capita carbon emissions from the food system are
between -5.23% and 13.99%. In addition, the income growth pattern of narrowing the income gap and expanding
middle-income groups will further increase emissions; when the income growth rate is less than 30%,
technological progress in agricultural emission reduction can effectively neutralize the carbon emissions, which
shows the importance and limitation of agricultural emission reduction technology in mitigating the carbon
emissions of the food system. It is necessary to formulate a comprehensive emission reduction strategy that relies
on agricultural emission reduction technology innovation as the core. It is essential to promote a healthy diet and
environmental synergy. It can guide the residents' dietary structure to change to plant foods such as fruits and
vegetables and animal foods that are "low in livestock meat, high in poultry, eggs, milk, and aquatic products".
Key words income growth; dietary change; carbon emissions; food system; EASI model
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