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g EPrid, AW FUAAAELLT 2 T A 2 : O RZHCTRIT L 2 b T HdE 2R
SRR A RE IR, B2 W 78 A ALAR 70 B Bl 2230 AR e HE I R i . @R A B
TEIRTT T B0 M e RS R AMY B HETBCH D HE R, (L 2L 1 it 2 3 A8 v g AL )
5N HET 3, ARSCUAHE 30 ANE 4 2013—2022 SR EURE B FOREA, R A 28
PR 2 [ S AR T 0 A Bcdle R I AL B HE R, DU g N EE RS R R, $h LA
WEFCHEZR, RGeS Bodhs B R PR AR AV BB HE TR M 28 SE A A FIATLAR, g Aol e it A Jié
FSEBL M Hinfe it it 5 a8k 2%

1 AR SR 57k

1.1 BEERE

AT CAECE 1048 R N ET R, Geit T A E 30 N 2013—2022 ETHAR B, b g
P LRI PR A RIS T 2014—2023 F (P [ GE ka2 50 (S B AR S
BHE G & o Ll B HE R R IE T 2014—2023 - B e ih 450, (R E &
R G40 DL IPCCChttps://www.ipce.ch/, B T 3 H #] 2024-09-27) ZH 14 2 A 1)
B o HAR AR AR A T R E G AR SO (R EAR A Gk %" LK EPS
H¥5-F & (https://www.epsnet.com.cn/, 2024-09-27) . o, A5 P A 77 w8 5538 8 50E
HYE SR B B, /D il e B SR R MR A VR AT 40 55 o el T80 T SR EUPE, B R
F 2013—2022 451 [E 30 N4 47 1 T AR B0 2R AT SSE 73 A, e rp 7 e S HE IR & H i Bk 2k
BZ, AT
1.2 BERR
1.2.1 BIEERTFM IR R

ARSCALJEHHEEE R R, TR R R0 WY BB TR R, 27510 AHIEFL, B
PRI =L B B IR B R B S HAR T R N 4 AN Z TR E 24 AN FR B, 1)
&7 RN EBEEERIFM IR A R R D,
122 RBRHEBON

BNV AEHE BN B 2 2% Zhu 552 BT, AR FRRCHE K FERE B B HEsG Ak H 4%
BRHER 5 & IR FERRCHE ORI RS AT 55 BERR AR 5 N5 AT I 5 . BARII S an R : O H A
FARHERCE,,) o G5E AN AE = SERR, MARRE I AR B A FH . S8 T #E FEE AUBRAE Mk 2
AR FH B A5 A BEAE 2 L LK @K FE R B iR CE,,,) - Giit ARG 0 K FE AR
e HE IR 30, I DLtk Dy BE I R % 28 K 8 B R 1) ik HE JROK T2 AR B = 338 e HF ik
CE o) o MR TRAIF I8 28 K03k 20 B b oo 8L T AR B2 25 28 A% ) 3R I AU @O F &
FEHEBRAR CE,) o W K BE PR IR RE P I & & G B, B BOE . 45 . IR 3R, 1=
453 DA S K8 (DAY S5 /N S 2 3 ) ARED 8 Ml LK & @ 1EAT B HE s 5™ ©F%
FEHERERRAE I CE,,,,) » KRG /NFE . TR MBAE. B RFR S R EY P B o ik s, @
R L R B SORE AT AR &, T SRR AT A BRI A B IR s 5 B TIR, bk
K- R R 9
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X, Agr NEE I RNRAEBOK T, GDP,,,, &AW A A 7= S AH
123 Wi AR & SR AR Sk HY
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Table | Data element evaluation index system
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HALTT H 3 SRR HAT HEEAE N DB SR + 0.221
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EEARF I H N BEARF= I H % + 4.987

AP R&DE % AN EHA T R&DZ 2 37 H + 5.884

AR LR i NI EEAT L& B 55 + 4.996

FEHARR&DA 7 EEAR A R&D A A 4 2 B + 8.794

IR 44 N 350 ELIR P 5 42 4 + 7.710

R AC b G YN | N LI 5 4 N g 14 + 1.403

IABURL = HAR 53#E X BREFHARSHE X HWBCCH L E + 1.979
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BLZBHIRHE N R, HE B AR ARBR S B 5 m] R Rk B ASHIE T I AR 25087 A5 FH AR AR 7K
SO o5 — TR S () b EE R
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(Eco): FH#48 N3 IE N A 7= BAE X BB R RS @ N A K- CHum) « VA5 13 73 55
SRAERAE NH SN O L ERAE; ©F AT K K- (Tee) : B AR T3 BAZ 5 Hy
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Agr, =a,+ a,Data, + B,Inf, +B,Med, + B:Eco, + B,Hum, + BsTec;, + B Pop;, + u; + o, + &, 2
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M, =a, + a,Data, + B, Inf, + B,Med, + B;Eco,, + B.Hum;, + BsTec;, + B Pop; + u; + o, + &, (3)

Agr, =a, + a,Data;, + nM, + B, Inf, + B, Med, + B;Eco, + B,Hum, + BsTec; + B Pop, + u;+ o, + &,
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Inf,~ Med,~ Eco,~ Hum,~ Tec, 1 Pop, 53337 L1X i 75 ¢ B 18] P FR) A A it 15 e 78 152 7K~
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2,11 AR A S R
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TN 148 e B AT [R5 2 A R CD B, 0145 51 8-0.574, [AIRELE 1% KT
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Agr, = —1.719 x Data, +1.058 (6

Agr, =—0.574 X Data;, + 0.079 x In f,—0.025 X Med;,—0.351 X Eco,;,—
22.521 x Hum,, +2.208 X Tec;, + 0.246 X Pop, + 2.881
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Table 2 Benchmark regression robustness test
A BALCD BEAL(2) HAL(3) BAL(4) BAL(S)
HEE —1.01077(-4.82) -0.567 (=3.67) -1.525 (-4.97) -0.385 (-2.92) -1338" (-5.75)

R IERE AR KT 0.134 (3.53) 0.053(1.52)
RMEFEEATE 0023 (-3.12) -0.027 (-3.84) -0.025 (-3.63) -0.027  (-3.84)

0.085 (2.58)  0.070 (2.06)

-0.146 " (-3.58)
-0.006 (~1.67)

NS AT —19.254"7(=6.45) —23.458  (-8.45) —22.350  (-8.42) —24.045  (-8.94) -10.132" (-3.77)

G R IEAKE 0415 (-723) -0298  (-5.56) -0.353 (=6.78) 0354 (-6.49)
0322774200 0276 (3.6D

HARTHREAT 1673 301 2001 (3.97)
JNEESTs 0.206 (2.48) 0.123(1.53)
KA BT
BRI 3749 (445 3382 (4.16)
BEARY 270 270
R-squared 0.781 0.767
TR AR S 27 30

1.99777(3.95) 2123 (3.94)

0.161" (3.49)

223477(286)  2.663 (3.40)
300 300
0.779 0.762
30 30

1.2227(2.03)
-0.286  (-6.73)
-0326  (-6.63)

6.510 (9.96)

300
0.521
30

T FEE P RHE, T P<0.01, THP<0.05, THP<0.10: 7 N TCIGTR: A TG R S HE IR S B o

2,13 R

N RO B RO R HERU
M) 2 75 A7 7E X 38 57 0 1, AR SR 9 IX 35
RI93 MR B 5 vE X, 6 AN ]
X H0E B 2 5 RO HE U % RIEAT R 56,
BRNEEA(6)~(8) (3£ 3). Hiim Bon, Hiis
BLZ AR AR I8 REAE R B TP S
PO 43 ) 9-0.443 -2.338 5-2.407, ¥4E
1% KT 53, RIFHHEERE 3 K
X 455 1) B 0 it 4 Ml B HE TG, AE 0 7 FH 2
T TG 5B > Fp 5 > 218 B S AL
S E BRI G SR DR« 2R Hh X1 KR
FhAEL A2 2 IR, FLHECR o5 4 B Al ik
HEE b B Ak, BB A AR A B A=
FEEE R RE e, e DL I 0k g5 R iR A P
BHETBG OB 2% 30 ) 28R 8 555 7h
A2 4T 5 S A AT PR, AL B HE TR
JEAR, 76 AL Go AR B i DAL 54 B b, 4
P BRI B HE BB 7 A i ik,
1525 7= 3 WO BR 2 IR A5 DARR B3R T, X
BRI HE RIS I 3 3

®3 EAEEHRRERHER

Table 3 Results of benchmark regression heterogeneity test

B BiRl(6)  RBMI(T) AL’

e T 04437 2338 2407
(-282)  (-2.83)  (-5.90)
BRI R ACE -0.030 0168 0.291
(-092)  (-1.53)  (4.58)

RAEFRSAE 0008 0037 0.004
(-1.000  (-1.80) (€0.35

DhAKE 120207 -10052 -14548"
- (=3.98)  (-1.1D  (-2.95)
HARMHEREATE 0898 1759 1212
(147)  (1.60) (135

AR AT -0.073  -0258 0560
(-1200  (2.23)  (-5.09)

INEL 0.092  -0.787 0296
(144) (234 (2.6

T 0947 10535 4.088
(132> (392 (30D
R 110 80 110
R-squared 0.767 0.750 0.892
Wt LA AL 11 8 11

TE: A5 P AE, T P<0.01, T P<0.05, THP<0.10;

R PO HE IR 6 Bl o

O ARYEC e gy [ 5 5 5 T (2t i e I W o 10 4 5 T VAT 95 58 6 A1 9% T 18 B8 KO R A T BUSR A T 1)
S R KT 9T X 38 3 R AR X b s R b, R YEZ5R, WL AR R WZR AR R AL T A
BXCCHI P 2280 TG TR 1G-S R 3 MO BRI S X CA 52k 7L RS DI B e B |

s Fig T ENEED .
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2.2 BIRERSTR BRI HEBUR RS A R4 BEBPHHRRLER
Fﬁﬂ[,fﬁlﬁﬁ% Table 4 Cost-effectiveness mechanism test
22.1 AN Ay BII(9)  MITI(10) HTI(1D)
) FH HR A 250 A TR G B S AR 28 S AE K LSRN 05747 21117 0407
S BB A BTG R R AR A A " oD e,
(% 4. B~ DT 1% AT T PR o
EI e %ﬂ:u M2 S ; N " . -
e *%f(g)qj’ éﬁ?&%%ﬁii@kﬁ?ﬁﬂkﬁ% LR HER BT 0.079 0070  0.084
FIR 56 R B2 -0.574, 530 2 4MH /s B (235) (0D (254
TLC10) H, B B 280 RAS RN [ A6 36 &R RMETFRS KT -0025 -0033" -0.028""
oz 2,111, 2REFRHBERH; A DE (-3.67) (2227 (-4.05)
) B AS RGN i, B 25 5 Rl A N o AR AABEAKE 225217 1280 22419
BRI R 93 90,407, ~0.079, o (831 (023) (83D
A £ SR B R (R PORWARIRAT 2208 s s
F BN B E R BN SR K e 703'51*** 70'121 703'60***
HE LW E, HEER BT R A (<660  (-1.09)  (-6.85)
BN TR 3 e 77 2 B T B & JNEE; 0246 <1050 0163
U RAS, BT PR AL A= F= BEFE DIFES (27 (=673 (2.00)
BRI B, e ST . M 28817 15617 4115
222 WIEN 370 97D (462)
o o R-squared 0.768 0.654 0.775

K o A2 B WO BN, B A
BN IR 6 (R 5O KB, A

T FES R, T P<0.01, T P<0.05, REAKH

3005 FFRAMARON30; 22 T S5 PR A K
C12) HR 0 2 36k AR M B HE TS A S22 0
B 5 A5 7S C13) W B0l 3 W IR N A B 2 I 3R 5 AL (14D i N SR IR A8 S %
P Z XA BT 1% 7K 28 MEER, (HEE B (12)F BB, 1%
T RGN X6 A MV B HE U R BUN-0.701, JRAE 1% KT T 2B EHER . &4 Bk, &
TR AE B0 B 20 AW B HE T H A F A AR A A 3O X2 R R B R B R
TET A A P25 BB, REE 5 N TR 88 S HOR RS Il B 33808 B (R AR KR D
RMUAHCR LG, N SEBUAC AL B IR &, J b IR B YR A T 7 AR A A0 4 M HE T
223 WBHN

6 R B RUONAE Sy H AR B ML AR 50 45 S B (15~ D IITE 1% BIKFE T
BE . BRAS) EoR, BB L RHER 2 B MSIER; BRI (16 R, HiEE R
Xof W B AR 2 N S AR R s B (17D, B B 3R MR AR R AR B HE TR ZR 53 i)
9-0.703+ 0.033, it B M B 0SB0 2 = A A AR HE B o R . SR B IAR
JiR DR« 35 1 00 BE R I R B 1 &5 B8 =y R 4 A ARl A= 7= 2, Bh A0l B 1] 58
I WS Fa o 5 ARV B HE O o 65 A B0 A L L SRS i a4, NIBOR 3 5 YR L B
PRAE TR, BB GR HEAO BR R HE o
2.3 25 [E) Y H A R B
23.1 FEH#ERIA

I S T A% TR A R TR AR 5 K 2 e A W R T ) 2 T O, & R A (8D
Fiom o 25208 B U 27, B8 B 2 A T AROW B HE TR R BN -0.435, i RN R ECH
-4.444, —FHITE 1% WK R 23, B nr &, F 5 70 00 A s R b mg HE R R R
I 55 25 I A A8 b XAV BB HE S o 5 350 R A 100 1) S IR A, 000 2 22 1) v 5OR e
O R S I RS 7 M e b 1) (7 G i e 2 M T S P R
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Table 5 Test of resource effect mechanism

K6 WEMPHIHRKLR

Table 6 Test of supervision and effect mechanism

AR BERIC12) BERC13) RIC14) A BAIC15) FBER16) #ERIC17)

EC A N -0.5747 0176 -0.697 Ky g 0574 3938 -0.703
(-397) (2900  (-4.96) (-3.97)  (5.08)  (-4.7D)

VRR RN -0.701"" W AR -0.033
(-4.98) (-2.89)

AN R BT 0079 -0.019 0092 RNEREHEAKT 0079 0038 0077
(235)  (-133)  (2.85) (235 (0210 (234

REHEFWEKTE 0025 -0.009 -0.019 RMEFBSKTE  -0025 -0.020 -0.025
(-3.67) (327 (-2.78) (-3.67) (053  (-3.63)
NI A 225217 48817 -19.098" NI A 225217 2178 22449
(-831) (4300 (-7.1D) (-831)  (-0.15)  (-8.40)

HAT SR EAT 2208 0722 1702 HARTHREAT 2208 4257 2.068
(4300 (336) (339 (4300 (1.55) (407

IR KT 03517 0004 0354 GRS 03517 0192 0357
(6610 (0200  (-6.96) (-6.61)  (0.67)  (-6.81)

JN=F3: 3 0246 0123 0159 JNEE-:5 0246 -1.094 0282
(327 (3.92) (215 2D (272 (3ID

H B 2881 -0.748  3.406 HH 2881 9234 2578
(372) (23D (455 (372)  (223) (335

R-squared 0.768 0.448 0.788 R-squared 0.768 0.520 0.776

55 ol T P<0.01, TTP<0.05; FEAEA300;
AR 305 25 (AT A& VU IR 5 2 .

S N ME, T P<0.01, T P<0.05; #E A $ 9300,
WEFRAMAE 305 25 (AT A2 VH S IR 45 2t

T AL EARESH AN RIRY G AR DR 2% >) A )7 Je it (1 Kt N AR 5K, th ey 2%

1% B S F AL BRHEL .

Agr, =—0.435 X Data;,—0.103 X Inf,+0.172 X Med,,+0.150 X Hum,, —3.772 X Tec;,+
0.439 X Eco,—4.444 X W X Data;, +0.192 X W X Inf, + 1.611 X W X Med,+
1.462 X W x Hum,—11.735x W x Tec, —2.523 X W X Eco,+6.910

232 JEHRN

IR 3B 2% IR B 2 Aol i HE AR
AFAE 0 25 25 A0t RN, TR U, AR SCiE i
TRt oy 77 PR Hoor fl o B B (A1 5 A
MR 7). HoAdr, HEERN K RECN-4.417,
2 BB B A AR L R HE S B3 0
HIE R 5 (A0 3808 R HCN-1.692, 3 B LX)
AR A4 1 A M B HE T AE S 35 47 1) B2 T
SRR R BUN-6.108, 3 A EHE R 64
E O B HEBCE S E HIEH . TR Lk
PG ) i R = S i S 2 i e AR e
S EURY HOE S S HE L s B RN
W, PR AT S AR A A b B 5 40 T
vt A s D ik AN, BB R AR HE A
()2 SR T X3 4 b 22 3T, B Aol

(8)

K7 AN R

Table 7 Spatial spillover effect test
AR BN RN B
WARE % 44177 16927 -6.108
(2212 (-107D) (-53.96)
AN R ZE R 0071 -0.085  -0.014
(1.60)  (-1.92)  (~0.45)
AMBESTFREG KT 0172 -0.052" 0224
(29.09) (-11.01) (-68.28)
NI AR -1.5047 -0.5147 2018
(-30.04) (-15.69) (-84.84)
AN HREAT 3206 -1282°  1.924
(1092)  (-4.66) (10.33)
G R SR 02877 05497 0262
(45D (913 (11.13)

TS PR, T RP<0.01, THP<0.105 A T K

TR G B .
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Table 8 Results of robustness test for spatial spillover effect

e Fafd A I8 k(1D Fafd ARG I0 7R (2) R A I8 77k (3)
=R EEY Vil H 2R, ERN T HH RO B Vi HA B8N
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Effects and mechanisms of data elements in agricultural
carbon emission reduction in China

Shao Xiwu', Zhu Xue', Niu Yihan', Gong Ran', Shao Shidi’

(1. College of Economics and Management, Jilin Agricultural University, Changchun 130118, Jilin, China,
2. Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130102, Jilin, China)

Abstract: As a core production factor in the era of digital economy, data elements play an im-
portant driving role in the carbon emission reduction efforts of various industries. This paper se-
lects 30 provinces (autonomous regions and municipalities) in China from 2013 to 2022 as re-
search samples to explore in depth the incentive effect and spillover effect of data elements on
agricultural carbon emission reduction. First, an ordinary panel regression model is used to ana-
lyze the incentive effect of data elements on agricultural carbon emission reduction. Then, a
mediating effect model is employed to test the transmission mechanism between data elements
and agricultural carbon emissions. Finally, a spatial Durbin model is applied to analyzing the
spatial spillover effect of data elements on agricultural carbon emissions. The following conclu-
sions are drawn: 1) Data elements have a significant environmental incentive effect, which can
promote regional agricultural carbon emission reduction. 2) In the inhibitory effect of data ele-
ments on agricultural carbon emissions, there exist mediating roles of supervision effect, re-
source effect, and cost effect. 3) Data elements have a significant spillover effect on agricultur-
al carbon emissions, that is, while inhibiting local agricultural carbon emissions, data elements
can also inhibit agricultural carbon emissions in adjacent regions. Based on the above analysis,
this paper puts forward practical suggestions from three aspects: technological innovation,
policy formulation, and data supervision.

Key words: data element; agricultural carbon emission reduction; incentive effect; green agri-
cultural low-carbon development
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