a2 B 11 ¥ R 2 ¥ 2023 4F 11 A

& Bl B2 AR 3 15 1Y B HE R R HAE R AL

—E T P B IR BRSO A A g

xR, FhakE’, Ra 2!

(Ll ZRgelr ke ZFFE AT, IR F% 2710015 2. IARM 2 KER T 2EBE 2it2#0, IR #% 271000)

B E.RABARARTIHGIAE TR LBE RGN S FHR RS NE AR ERNLAETZRZEENEEL, AT
2007—2020F31 4 (T  ABR , AHEHRE, ROLSBRERE ) ERELE, MNEF BT PE TR LBEHRINKE 42, £
s E A ARSI SR AR T S F R LR TR BB, LA, 2B TR LEERE % RA
BEBAGHUBBEREFEF,ERE B H R GH RS AL BARS T 8T F Sk 55 HE 5O JE B R D 6 B AT
AR H) Ll i B2 F R AT A R 6 B A 0 B e AR — 25 R A KR JF R, HOR B 205 AR R F 4k b 3R HE A g HLABE AL
BORTRAERRE”, BmARERNERAEFAEE R, —FHERLLAL, HARET S F R LRI R AT AL
RAKTF R MIGRE, KIS HARE T S FR LB NEAAZFG T M B BEE, RRALS AR EHRE TR —AE
15, AR R F 40 0k 3R HE AU A TR AR 1.666 A~ 8 2 &

KB B AR FARBHN; PR AT AL BB

hESES: F3263 XERAR ARG A X EHES: 1002—980X(2023)11—0062—13

—.5l8

20 40 8O A AR LK, Kl &= AR IRTE HAB W i Hon e, 5 1kE 1 H bRtk 2 i St W 56 . BEE , (il
JE A5 ) AT AR P 5 )AH Ak 2 T R0 S it b 35 o i AT 1 58 340 i R HERH B i R 55 . TR =R AR sk
TR B HE R R, 2 B AT 0 R, o BORE B T 2030 48 S BB 3k 06 T 2060 A 52 B il HP R Y 22 A
H OBk ™ H AR 52300 AR A i AR 7E T CHERE  Frh iR = BE Al o BV & A7 Mk e R il IR R AE 248 A B T
TSR WS A4t o B O AN TR 0l R A 2 ik HE O 32 205 3k B BE A e B 1 495 0 1) ) % K 3 TN ZR )
RIS I, B Wl A J T ke 1) e HE IR 3G A AR /NI . A it ARl AR AT i HE [ Btk S i U 42 ) (2022) 45
A BB T S b, SR R R I A ORI R R R O R B A SR A, S
Jit A A T R, IR PR 3 & 7 i T R B HE BSOS EE o DRI, HE S BOR R 2D 02 B O W HE B I A RUR AR

SRS 28 Ol e HE s 5 0k R R I T e, EE AR AE LU U i

— 2 O B HE R R BRCR S m . F RO Bk HE R 89 A% B 5 7R 32 2 A OECD (organization for
economic co-operation and development)&%ﬁi \IPCC(intergovernmental panel on climate change)%%ﬁfi s
i A G A L AR (U4, 2017) o 8 16) Z R E 5F R (2010) K ofa 18 45 (2014) 33 L IPCC 22 20 A
R R Ak AT o AN () I ] B A 7 O B HE BIOE B, 45 5 e B 25 B M0 TR R I B HETROR B — EAL T
Wedhh o Bk4 A LI (2020) F S50 5 (2022) B IPCC REOGE T H T D5 Lot s 8l JF MR T R+
AIA5 I8, BRI — 42k, v [ 3 B0l Btk HE 508 A 521 I B4 i HL DXl 22 S KA 3, 4 ) R = R b IXC 1 B
M Al HE AN A AE S F UL S . FP I AF (2017) T 1 r [ B 50l e HE 5 09 3 W B[R], 5 DL 2013 4 BRI SE 5
Ja TR 1 0T 4 B Ay B v o [ ANl e HE TR A 5 DA N ] 43 1) Dy 2034 4F R 2043 4F 5K S ANEIE B (2022)
WFFE A B, v [ DY 2 7l v oA S B Bl ik e, A T BE e i A P 3G 1K 5 e i HEBOR AT B B o

TR WOl i HE A 2 R E e Ao BREE A 7S (2014) FI A LMDI(logarithmic mean divisia index ) 5 74
PRIE T & WOl iR ORI DR e 928 B 49 K i G I 4 DG B AU TR, 7 A 7 RO AR T & O ik

I %5 H #A - 2023-06-12

HEETB: LAAHAHFALETFAR BAMEAA T b A4 % A LA L 69 £ IALH B 7 (22DIJI18)

EEBN 2%, FEFHL LARLXFEFEFEFRANT  AAT R RAREF AU, TABEHLALXFFR
MRAEREERRE, LAMEXFAFTFRANF AT O REREFTHE(BRAEL)Fe 2, FEZHL, LA
KRR S 2FERFRAIT, AT 6 R LB B,
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HEAC, IR PR IE 42 T 8 F U0 R S A B TR A S O R AR B R (25 A BREOR R S HETT AR Mk R
WO 28 57 S5 B0 5 it 5 Wk 9 55 (2017) 45 5 KAY A i %5 X0 LMD B R 5% 1 v [ 35 0l B HE 750 52 e [
RS i) 22 57 45 K L AR RN Al A 3ol B RN 3589 AT S S0 A AR A K S e s v L Ak HE T
B B I A A% R o

=B PO R HE S 2 kR SR T . TR AITRAE (2019) 76 M 2000—2014 448 9 & Pl i =
SRHEC IR b A Bl Tapio 48 AL 20 M7 B Ol iR = SR HE L 5 20 LB Z R 56 & 45 R R 0 & ol
T 2 AR HE TR R 555 N Ll s BELARL 5 5 JIE I 55 (2022) 2T 2000—2018 4F B BUHE E— A5 43 M & BR, 4 1 AR X
FEPR S EET DA 55 4 B 5 A 48 7 Ak T AR XN AR S s A DX AT AR Ak T 55 B AR RS

DU S F AR B4 5 Ol B HE L OG R AT . AR SCHIE 5 3R BEHE T B AR I A X o b mk B 0N 5 HE A R
Wi o B AR SE G 2 T Al a HE R (TR R 5, 2019)  {H R T B HE R B (548 ,2013) o = 15
& 5 (2021) 50 B 1 F AR kA X6 4% b B 5 Bk HE 50 B 9 52 ) K g R RO, I 5T ke B R A 6k Ak Ml e TR Rk HE
ik B FE EL A B A B0 A TR] Rt e B S S TR KON o AR TR A (2023) A BT T ORI 48 R E R
P Al S AR B A TR B R L B 9 R OB B B 7 X 1 T AR Ml AR R A RN AR 2 5 DA T S B HE L
N, 5 PR R R SR AL T 08CHERON o X F & Bl 7 L F AR IE 2D A]3E o 58 DR AR A0 E AR K A
REAR B 35 88 7™ i PR 5% 05 G W HE s o B 45 T =58 ) 25 S0l ik HE R B B (R B 5, 2018) o R E A UK X &
WO A HE R A TR W, B SR A A 2 A R R R, R e HE 5 B R G (Sakamoto et al,2020) o #E—2F
H 3 TT AR S (2022) 7 W5 b Bk HE R B LR BB T HE RS 5, 45 R & BLAE AR R R ng ek D 5 b ik
HEHL -

E _EAFIE I T & SO AR HEBCR S BUREEAE B e PR 2 I BOULZE T8 38 T H R kA X 28 0 kR
AR b B B A A HE I 5 ) H 56 R A AR R AR 5 L B8 22 B A ARl AT T T B R a2
X} B WO A HE AR5 Wi e AR L A9 S A T B 2 1, B B SR 0 S BT A A 8 Bl = g v A
BlftE . A, EHOWE RIS A E T B RE2E RS FFR 58 2 52 b (945 BB R R 55 £ R E 20, i A
WF X F 3 B H AR IE S (0 i R AR B B —  MELLZE A R & HO BRI R

BT AR SCE e 3 2007—2020 4 AR B R A8 9 E 8w HE R R 00 5 2 O B HE R B AR TS
1z ) T ] O TR G 6 ARt A ok B Al B HE T A R e R A T BIL R, B S 51 A Tl R R B s B AR A Y
25 Bk tH ALY o AT AE B I PR BTk A« ORI (48 R = SR WE g w48 M G A7) ) (2011 4F) B FALBL 22 57
X A7 22 S5 A e HE DR 7, 00 B 45 SR AR 8 T TPC.C R Bk VA 1k O v s @R FH 255 4 B O 2k T B2 B R 3t 4
AKOF- B 5 T PRE AN AR TR 25 X B A 5 SR 8 5 ), BB A8 T 4 T o A M R L R 2B K OF s B3 A
VIR 255 0 A AR | S B A b A o B O B HE TR T B I AE LR B R T AR AR T R L 5 HE TG R
BEAE R 1E— 2 DL IE IR 5 3 Ol B AR K FR AL T 52 B 20 06 5 (D M2 1] A9 J0 £f 78 53 4 AR a0k 25 X6 B 430l 5k HE i
{4 25 [) Y 1 2500, BT A5 45 18 A B X 0] ) B3 18] 17 B AR JE =2

—HEREREHARKIE

B Ol B AR FE A B RN L2253 B B O HOR D IR R 55 AE ok AR i FAR B 2 HOR (B
AVHED 7 S B E AR A T 55 5 R b A BB R IR 55 R (U AR ) 25 (B2 42 sk At Afg
2005 ; JHE S, 1994 ) o A SO % 10 7@ MOl H AR P2 R )7 L ERYHORFE D, 2RI F R R0 By B
SR R AR R BRI A AR T A B DR SR R O (A0 3% B 25 R 1 R ) R R A A R NN R AN R T SRR R .

B2 U HG K IR N O R #E D R HE B & U 1S K 1Y 1 2 & (Romer, 19905 Grossman and Helpman,
1991) , 4 AR HE A AE Ky — Pl 2B 7= 48 A 22 2 A0 AR 0F 28 5 6 o 189 A [) B ke 17 88 205 Y i HE . SR
W BEORHE D I S AR 3 B 8 A 77 R0 5 DR R R RSO AN 4R T R B0l Bk HE 5 7 PR S T R 2P 3%
NP, BT LA B R IE A R R BE 3G 0 ik HE B T RE 8 B HE L (Jaffe et al,2002) o BRI . —J5 i, & Bl
FORHE L (WU K- |t b B3 00 48 BT ) A RUEFE 1 Bl 3G R, PTITR R k1 3 IX AR 7= 288 35
B WOl B R, T | B 2 B MR A T R, BRI B HE R R I 0 s Dy — Oy T BOR BE AP AR T
FRFH AR $ i S B R B 7 o I Ok 14 B A R 1 AT, 3 TS OB HE R B b R R BOR 2D
3 32 5 0 B Ml 28 % RSN 5 | 6 B 0l e HE T3 19 728 AR S RSSO ™, T K Bl R 1 2D 3 Ao B e AR 7 T Bl
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) e HIE 5™ A e B 1T 5 | A HE O™ A i A AR AR O R BN T (R W A L E AF L, 2012) .

P e, $ R 1~ 3

Fe AR A S 38 0 & POl 28 5 BARE S S0 HE A B 3 (HT) 5

AR A 25 AR A HE o B, £ 4 B 0ol e HE ik 2t (9 9k 20 (H2)

F AR5 X5F 7 B0 A5 HE B 1R AT B R HE e AT BB S A 3 B BB ASOR R ¢ i R ARON T R K
/N(H3),

KR F & Bl el HE i E AR R AR B O T HOR M AT RE P 1 5 (Se0,2013) . FRFH G 9 IR AKE |
EHLRE ) M2 U S A AE 22 5, DR X Sle 2R3 R B SR N RE 1 2 25 855, BT LAAIE 28 52 2 5 R 78 DX 3 P9 i s I v
WX TR ST EE . BOR U R EHO™ LR 3 Ty R 7l 5 3R SORT B AR R
KN A (L A5 B A RURSE 5 2 ) 01 0 4 AR s 1, PRI okl 7= b 4 3R 5 4 R i 1 2 () A7 6 AH B4R 0 19 O 3R (2
B ,2009) , 7=k 45 R OK V- i Hb X 51 AHT R DL, BB 98 i 5 57 58 37 7 22 8] (9 3E 1E X380, DA #4740 R fi
270 IE AR B R 3R S BUAE , 2015) , BRI 7 lk 4 R 5 R W AR B s AL B T T H R E 2D 9 D HE
BN o

P, 2 R 4.

7l B BT 4 R 2D 0 i HE R R, A B AR AE FH B b B 5 KT v 1 Ml DX, B R 2 2B A R 1R F ol
IHERCR B 2 (H4) .

BEA , H AR E 2B 30 25 38 ok DXl ) 199 3 1 28007 36 2008 HE B 09 (I = FF 26 52,2021 s fa #EBK S5, 2022) o X &
— PR X4 17 I HORR A S DX e R R B Sl A e HE T X, 4% DX A o3 BT 408 DX A A HE T AR 1R Y
J AT Bk i B B A 7R AT R o T R KT TR B R B R A R [ R B AR K T S Y 3R A X BGE i 3
897 JANFE AR RS R Rl A R B 00 A R RE R R B 2E 2] 5 B, S R B A A B T A HE
H bR, 72 s 72 v, 2 X 2 Bl R 48 X2 ) 1) SR B ) 5 2 H A, B0 L R K R SRR Bl e T, i L IX
HE A0 R TR A AR 28 6 1] 408 DX a6, DT 7 AR TR T AN o PRI, A Ml X 4R X o B Sl AR A
2RSS 38 4, AT DA £ 4B 30T b X 7 0Ll 5k HE e [R) 25 PR A

Pt 3 R S

F AR A %) F B A HE R AT BRI 9 23 8] 36 R0, B2 R 1 25 A B I A b X35 O e HE ) R B, 2
A et 8 DX Al HE 5 1 B I (HIS) o

Fe AR AL % B B i HE A VR F B AR AN & 1 TR .

AN /rwsa\

RS ] AT T R, =73 R A8 i ) AT B B
Bl R 5T F Ak s He Ak 0y 1 R 9442

EMHRAFETEERREEEFRIE

(—) BRI HE RN E 7 &

FHOV B ZE SR FE IR T sh W s B & 2575 4 B AT 7= A2 9 CH, AN, , [R1ij A SCHE 4 [ 48 3 9 7 If
I35 25 A0l B HE ke (AR B R0 G 78S, 2014) o AR HE B HE TS DX 3 AR SO I B 05 28 AR5 28 (5 BB TP B SR BE
I A RMEEEEGMNCOHM Y&, MAEAXN

CP = Cyy + Cyy = ey X YN, + ey X YN, B, (1)
Hrr.cply COHFBUER ; Coy N CHFE AL 1Y CO, YN 55 Cy I N,O R LG 1Y CO, M 5 e, Ml ey . N2 BRTHR
R AR HE U AR BLE 15 ), LA CO, 19 100 4F 4 3K AE B V8 J11H (GWP) oy FE ot 45 e W e ALk 7 28019 4 BR TR
TWEHREAE, 73 5 21 A 3105 N, 056 i Fh & & 1Y 7 X1 57 8 5 o, BB, 43900 24 CHL, A N,O HE A+, el B R I8 T
(BHEESRE R gmE ™ G17) Y(2011), IR 1 2,

AT
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A1 Wi R BN CH, A ARHEA B F (50K /5F)

T I LLES e[S & 325 i B T ITES 4 2f 7
He i 74 88.1/89.3/99.3 52.9/67.9/85.3 18 10 1 46 8.9/9.4/6.7 8.2/8.7/1.5 0.254

TE W32 AR AR 3 AR A A = HE S 2R B0 ) o R A 3 B TR AR A 3 A SR B R

k2 ERERGERETARIAETF(FE/IKIHF)

X L LR EIS LR o By # Lz kS 43 £ e
1 CH, 7.460 2.820 1.090 0.600 3.120 1.280 0.170 0.150 0.080 0.010
N,O 1.846 0.749 0.330 0.188 0.227 0.330 0.093 0.093 0.020 0.007

5 CH, 8.330 3.310 1.640 0.900 5.080 1.920 0.280 0.260 0.080 0.020
- N,O 2.065 0.846 0.330 0.188 0.175 0.330 0.113 0.113 0.020 0.007
. CH, 8.450 4.720 1.640 0.900 5.850 1.920 0.310 0.340 0.080 0.020
N,O 1.710 0.805 0.330 0.188 0.157 0.330 0.106 0.106 0.020 0.007

i CH, 6.510 3.210 1.640 0.900 4.180 1.920 0.530 0.480 0.080 0.020
N,O 1.884 0.691 0.330 0.188 0.159 0.330 0.064 0.064 0.020 0.007

- CH, 2.230 1.020 1.090 0.600 1.120 1.280 0.160 0.150 0.080 0.010
- N,O 1.096 0913 0.330 0.188 0.266 0.330 0.057 0.057 0.020 0.007
Tk CH, 5.930 1.860 1.090 0.600 1.380 1.280 0.320 0.280 0.080 0.010
N,O 1.447 0.545 0.330 0.188 0.195 0.330 0.074 0.074 0.020 0.007

BE LKW R S BOSAED T & W 5 A i 25 =, O A A R Oy X (2) s . W
VAR B B R R A AR (200 K) A (105 K FIE (55 K) .
Herds,,» Day, = 365
App = Day, X L, Day, < 365 (2)
365
oA App NI SR & Herds,,, MAF R FAS & Day SR A LA FEH A &
(Z)Kernel 2 E it 7%
1 5% BEAG TH IR A 58 AR S48 43 A0 09 5 B ik o BRVAT, AR SCR A 1 3k 2 4 (] 38 O e HE T AR 67 &
TEA HE M R AL #5(Quah , 1993) o MR 1Z £ (x) J2 P B & Ol A HE I« 1 %% B2 o8 2L, TR A 0 h
1 ¢ X, —x
f(x):nh,_]K( b ) (3)
Ferbon REARKE X, O LI 5. S LI A 259 (L 5 K () R B2 eR B b R i o o A SC B 43 o 38 % A2 e it
At R R Ay

1 ¥’
K(x)= exp|—— 4
()mp(z) W

(=) ER E 35 % 77 %
K a6 bR SR UL, B S X AR R AR Xk g MO B HE B4 TR 2 A T AR I B R S8 (2014)
F18) SN B T 01 ] Rl XX ) [ 5 AR

InCP, = a, + B TECH, + v, X, +p, + ¢, + &, (5)
M, =oa, +B,TECH, + y,X, +p, + ¢, + &, (6)
InCP, = a, + B;TECH, + y, M, + v, X, +u, + ¢, + &, (7)

Ho:InCP, R i 8 0 48 3 WO HE T X B8 s TECH 2 i 8 0y t AR I E AR K s M, I A B R o oy, R
TR 5~y , S ik T8 722 X 0 A B8 A P9 B W 8 5, A 0 48 000 T M DX 5 0, g o 4 8 ISF ) 28 5 0, g B HIL
DREET 3 X, A A2 4 575 By~ B By A 3 R B, U ARt 25 % & Ll o HE BB AT 10 4 4

SRy 3 — DS B AR IR D X8 B WOl B HE R B4 A TR RSB0, A s ) AR AT AR . 1 e, AL
4 Ja) Moran” s 145 B0k 36 v [ 78 JAOI B HE A 23 1) AR 5 5 &, 315 Xm0 (8) s .

zzwij(xi _E)(x] - %)
_izij=1
WA

i=1j=1

I (8)
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b i R A TR A 3 5 o 0 & 23 S SR AR AR (B AN B AEL 5 87 O 7 22 50, N 25 VA AR o 1 > 0 R BAE AR H 7 45 1)
bR N TE A 6, T K A3 )R G MBS L T < 0 2 B M IR % 2 ) RE 56 M g B, HG AR B )N 2 ) 0
[ = 0OMURA M R FEHLME L = [ -1, 1] %87 Q4 R0 [ J0 12 S e A <08 422 b DX 19 2 [R)AH OGP, l50AR SOk 7 b B B
95 ) AR 5 4728 i Y 45 () AR DG o
F R ) 23 [ Aok e A D R 5 AR 20 X B Al 5k HE T 68 52 W) S HG s ) SN AR A SRk e (9)
Frs o
InCP, = a;, + piWUlnCOZ +BX, + goin,Xj, +u, + 0, + e, (9)

o i B0 AR A 50 AN [RVAFARy 5 W, o 25 TRIASCER R [, 76 [ o 7 v, 410 5 b 3 B 5 s () 4 o g A R 5
RUAE Sy AT | PR FH 2 ) 0 42 260 B R b 38 BE 5 235 () 4 B R A T AR B PE A 59 5 B p v S AR G T U R 45, T 6,
73 5 Ay M DX TSR] [ %2 BN 5 &, R B ML R 22 3005 X, 0 i B AR o, A 436 B R 1 25 0 HL At 42 o) A%

(M) T £ E 5 35%A

(D# R R, FHOVBHE E WX (InCP) . EEIE S FE G LY 8 Kkl 2% 15 4 3y 7= 4=
B CH, AT N,O, 8K Ji AR i i HE il PR 7 Fn 4= BRTH IR REAEL #4545 S COLHEIC Y =

()RR, BRI (TECH) . 52 4 k4t 4 (2005) K F E NI 55 (2018) {9 45 A5 8 B AR
R T T RE AT A R TR M TR 3B RO AR L IR AR . R3PS T HE AR
B Z G AE b S B H e R R AR PR (A R AR R I AR X G A R AT AR R BV AT A5 3 e R g 2P
K-

A3 FALBRHEFIHAFK R

—RAEtR S X B
LA I R fiE MESAER/E AL 0.134

SRS TR WAL S S OF TR 0.221

HAR RGN YA BB BB U BOlk 57 30 1 B 0.167
PN N YN iy KL R UL B2 RN OB WP B BB 0.152

Ol 57 8 R AR O™ (B F Ol 97 3 0 B 0.197

LS R E S 0.129

() As . & Ol & JEAE (DLA) & Ol 3% I {E-5 7 H0l Aol A B0 FAEAUR 5 78 Bl Bk HE ik
SRIEECCD , & POl i i S B 5 B Bolk - M2 lLRoR .

()P ARR . AR RKF(AGE) o i 4R RV B8 AR 6L 45 E-G #5840 Hoover 15 %1 . Gini R XA
DA AR S5 o AHL D7 AR L 5 S e by BB 2R 0 4 ) A AR R A 22 e 8 00 B8, cmi 5k T (B 1%, 2015) &

XA E (LIA) B R N LA, = 1;,/1:1- JHoA LIA, Ry i b X E WO 5k HE A XL 5, p,p, AT p 4351 S 5 b X

I O A = RN T S At = RN o e = A S [ S R o D S ek (5

(S)FE A 5 . B HOW FE (SAD) |, LAE $olk 7= B 78 Al 7™ {8 v i He 3 AR s SR BT 1 KT (ER) |, 45 b
X V5 YL 3R B W2 15 GDP L EE SR AE 5 Al [ %2 08 (FAD) , FEAR b [ R 3 9% 5 B8 0% e 3 R AiF 5 W0F B S R A
(FIA) , DA B3 A% 0% 4 o5 W0F S0 32 A0 BL B 6 AE 5 A /K S (LR, DAL 11 (5 BN 1 Y LE B R R AiE 5
R IKECINF ), i BAT 32 el AR .

(F)#HEkiE S #ik

KRB SRR S IR B SR R IR T 2008—2021 4E I AE AP E & Mol AR A ) . FBE AL 3R Lk
TR AR 35 1 3 20 b 1 225 b B & O A8 25 ), I KT 45 41 B 5080 Xof AN () ) R A = i 38 & 1 W e HE
R F AT AU 5 o 38 AR K & Bl B 8 & Ol 35 i {8k I8 F 2008—2021 4 7 4F i b [ e 141
Y ) AR BR LA 2007 2 FE IS T AN AS A A B I B0 AR 4R AR IR 2008—2021 4F [y AR B b B I BUAR 2R ) .
AN 181 2 18 5% A0 A AT b A8 B R R T 2008—2021 A R [ [ 5 B R B G AR SE ) o BB S Y IR B
H VR F 2008—2021 4 P AE AT E A BE G AT AR L ) o 85—k Mol A B AR BTS2 B A R R F 2008—2021
AR ER T ST AR SE ) o B VLML 30 01 B OB N BOR TR 2008—2021 45 77 4F i b [ Rl BL
MAFSE ) . FEAR RG34,
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k4 ZELEFNGRTHE

ESER LR va ¥iE b i 22 e /IME PN

& ol (cp) J7 i 0.758 0.444 0.024 2.161
ROl AR L (TECH) 0.265 0.086 0.054 0.518
7 ol f HEGER BE (€D i CO,/J5 It 0.758 0.444 0.024 2.161
Mok 4 B K OF-(AGG) 1.253 0.724 0.032 3.916
= Wolk & J K- (DLA) Jigt/N 0.525 0.271 0.099 2.566
7 ol e E (SAD 0.306 0.096 0.105 0.658
IR K- (ER) 1.356 0.827 0.050 9.362
Al [ 5 #9E (FAD 0.039 0.024 0.000 0.141
W0 B A Fe A (FSA) 0.112 0.034 0.029 0.204
WAL K (LR) 0.554 0.142 0.215 0.896

A Rt A K (INF) JigtIN 1.045 0.580 0.233 3.491

= P EEHW AR = RES T

(— ) & H ol fx HE 58 B 5 AE 0 4

S E 3148 (T AR X, BB SR, oK B 5 IR 5 b X)) & POl i HE RO 525 5 0L 38 5, T A R iR, A SC
HBIH T 2007 4F 12020 4F A9 0 A 8085 . FE S vhon] 1, 25 300 PN 4 [ B B0 a HE S S R S R R A HL
1 2007 4F 1) 31840.19 J7 i [% % 28140.84 J7 Wi, & /b T 3699.35 Ji il . M4 K F , 2020 4 F ool o HE W&
o B A R N SR R ik 2658.73 T I, B R HL S A R O ] e HE i Rk B T 2093.68 J7 M, HETE
3~5 00 A8 AR IR = = B T 3 T R, L E O i HE AR 43 0 4 2054.02 70 1918.82 5 AT 1507.41 J7 i,
T 3 O 5 HE R AR B0 48 0y 2 b 5 ACA 24.93 J7 I, 55 H R b 323 A48 ) 2 LI, LA 27.51 J7 I A e HE ik
R BB L, R IR T VAR U HE A BB 3~5 57, HF M Bk HE 430 A 87.24 J7 I 130.19 J5 I Al
13471 i, ZR6 KA, 45 M DX & B ik HE RS B 22 B3R, I R e e AR Y 106 15, I Ak B . 258 1
B T FE 40 0 B A AE 25 5, AR E PO Al HE R 1% 39 0 AR b A AR v A TR ] . A AT 2007 4F L 214
A0 1Y E PO e HE AR 2 T REAS S B DAL SRR O 5 K, A 75.74% TR TP VB L BRI HETE 2~5
A7, FLRE R 53 590 8 46.97% .46.38% .44.52% F140.13% ;4% T 107148 43 169 & ROl Al HE il 2 0 3R 30 b 35 RS HL
DL B R A K, ik 73.72% , T CHON L= LT 8 3 0 53 81 2~5 40, 43l A 27.09% . 20.33% 1 18.39%
HRT T, 4 PO HE R 48 0k e, PR35 B DX 388 R0 55 5 445 4 1 2, 4548 I B I AR AR AR —

iE—25 AR 4 2020 4F & POl i HE R 19 KNI 2% 5N R i 45 28 W R A ) 40 o A 2
L HARLZEK 6,

S — 2 KA B O A5 HE R A 1344 J7 MR b X LR N SR SR 8 A (T L A X)) o B Ml A HE X ¢
T BTG RN 5 7 A A A A AR . 2B R R, N SR BT RN T 0 O AR, R AR R AR B R A

A5 31A(T . BER)IFSF0F LB (T o) B HE A

K 2007 4F 2020 4F A5 Ak 2R X 2007 4E 2020 4F xS
o8 s HeP =SS HeP (%) =83 HeP 5§ HeF (%)
deaT 101.61 29 24.93 31 -75.47 W 978.81 16 724.49 16 -25.98
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Carbon Emission Reduction Effect and Its Mechanism of Technological Progress in Animal

Husbandry: A Test Based on Mediating Effect, Regulating Effect and Spatial Spillover Effect

Wu Qiang', Sun Jiya®, Chen Jinlan'

(1. College of Economics and Management, Shandong Agriculture University, Taian 271018, Shandong, China;
2. Dongfang College, Shandong University of Finance and Economics, Taian 271000, Shandong, China)

Abstract: It is of great theoretical and practical significance to clarify the mechanism of carbon emission reduction in animal husbandry
promoted by technological progress for low-carbon transformation of animal husbandry and the realization of “double-carbon” target.
Based on the panel data of 31 provinces(cities and autonomous regions, due to the lack of data, the statistical data mentioned here do
not include the Hong Kong Special Administrative Region, the Macao Special Administrative Region and Taiwan Province.)from 2007
to 2020, the present status and characteristics of carbon emissions from animal husbandry in China were estimated and revealed, the
panel regression model was used to analyze the impact of technological progress on carbon emission and spatial spillover effect of
animal husbandry. The results show that the carbon emission of animal husbandry is decreasing in China, and there is a significant
difference among different provinces. The reduction of carbon emissions from technological progress through the improvement of carbon
intensity in animal husbandry can curb the increase of carbon emissions from economic growth, but this result has regional
heterogeneity, the “scale effect” of technological progress on the carbon emissions of animal husbandry in the western region is greater
than the “intensity effect”, so it can’t achieve both economic development and emission reduction, the marginal effect of technological
progress on carbon emission of animal husbandry is enhanced with the increase of industrial agglomeration level. In addition,
technological progress has a significant spatial spillover effect on livestock carbon emissions, as demonstrated by the fact that a unit
increase in technological progress in the region will reduce livestock carbon emissions by 1. 666 percentage points in neighbouring
regions.

Keywords: technological progress; carbon emission from animal husbandry; intermediary effect; regulatory effect; spillover effect
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