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Will agricultural mechanization restrict carbon peaking in China’s agriculture
— An examination of nonlinear relationships

LI Yaling!, LU Shuo?, Y1 Fujin?

(1. College of Economics and Management, Anhui Agricultural University, Hefei 230036, China; 2. China Academy for Rural
Development / School of Public Affairs, Zhejiang University, Hangzhou 310058, China)

Abstract: Agricultural mechanization has led to increased energy consumption in agriculture, becoming a widely discussed factor
restricting China’s agricultural carbon peak. However, what is often overlooked is that agricultural mechanization also results in the
reallocation of agricultural inputs, such as chemicals, and adjustments in crop planting structures, which in turn introduce uncertainties
into the changes in China’s agricultural carbon emissions. This paper provides a detailed analysis of the impact of agricultural
mechanization on China's agricultural carbon peak by clarifying these pathways. Based on county-level data across the country, this
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paper empirically analyzes the impact of agricultural mechanization on agricultural carbon emissions in China using a fixed effects
model. Furthermore, a simultaneous equations model is employed to empirically test the pathways of this impact from the perspectives
of chemical inputs and rice planting. The research findings indicate that 1) with the increase in the intensity of agricultural
mechanization, agricultural carbon emission intensity first increases and then decreases in an inverted U-shape, with the turning point
occurring when the intensity of mechanization reaches 87.50 kW-hm™2, much higher than the current national average level; 2) as the
intensity of agricultural mechanization increases, the intensity of agricultural chemical inputs, such as fertilizers and pesticides, follows
a similar inverted U-shape pattern, becoming the dominant factor driving the inverted U-shape trend in agricultural carbon emission
intensity; 3) as the intensity of agricultural mechanization increases, the proportion of rice planting area initially decreases and then
increases in a U-shape, but this is not sufficient to reverse the inverted U-shape trend of agricultural carbon emission intensity.
Therefore, in the early stages of agricultural mechanization, agricultural carbon emission intensity will increase, becoming a factor
restricting the agricultural carbon peak. However, when agricultural mechanization reaches a certain level, it will contribute to
agricultural carbon reduction. This inverted U-shape trend is mainly due to the similar changes in agricultural chemical input intensity.
Based on these findings, it is crucial to accelerate the process of agricultural mechanization to promote agricultural carbon reduction,
while enhancing environmental management of agricultural chemicals and optimizing agricultural production structures in the early
stages of mechanization to drive further carbon reduction in agriculture.

Keywords: agricultural mechanization; agricultural carbon emissions; agricultural chemical inputs; rice planting
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Fig. 1 Theoretical analysis framework
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Akt e B AL B HE R BE L PRge i . AR R IR Ge it o i IR 1o
£1 REBBEGITHH

Tablel Descriptive statistical analysis of variables

R e FHE A RAME IZON|
Variable category Variable Mean Standard deviation Minimum Maximum
Wb R A B CHE Rl O
SRR . RABHIRE i 1179 0.510 0.167 21.800
Explained variable Agricultural carbon emission intensity /(t-hm=2)

fERA VB AR AL 5

Explanatory variable Agricultural machinery utilization intensity /(<10 0.635 0.689 0.001 17.573
kW-hm)

A JKFEFEFATH AR o5 Lk Proportion of rice sown area 0.276 0.220 0.000 1.000
Path variable FLAESENGRE Fertilizer input intensity /(t-hm™2) 0.383 0.300 0.006 14.410
R EBNTESE Pesticide input intensity /(t-hm™2) 0.017 0.025 0.000 1.461

A & BAEY A
. 6.017 4.775 0.028 50.720

Control variable Total sown area of crops /(x<10* hm?)
52 5T F7 & Lk Proportion of disaster-affected area 0.286 0.226 0.000 0.887
TR REAE X 4% P51 Relative price index of fertilizers 1.018 0.073 0.692 1.261
AR ZGHFH 4% F5 2L Relative price index of pesticides 0.822 0.131 0.562 1.153
HEHL 275 A
Farmland operation scale /(hm?-person™?) Q158 5:283 0.010 3.068
IKAGRE TR EY Rice price index 1.528 0.438 0.870 2.720
3LER5VHE

3.1 RMVHUBRASE F 58 BE AR HE TSR BE AR 1L
HH ] 2 W LA, A B AR AU A FH i B2 B Ak B 2 0 BT HiE 3, 2002 4R AV LR AE FH 5 B2 4.40

kW-hm2, 2017 4E3 4 6.63 kW-hm 2, BT 50%. 2016 4, H AV ALBRAE A 58 8L 7 6 21 1 B, R IR 2
INRURHUEGRA 2 R, Bl G gkak BIGKEE . [Fn, d EROV B8R Sk b 2330 B AR,
M 2002 FEARE A BT 1.16 tBRS EIE S 2017 S50 1.24 tHR 2. MWAOBRHER SRIESE MR, LIBBRN A iR
KIBHEEORIR, 2017 SEAL BT K FIBRHEEGE 1.13 12 t 24 &, 76 A IR HI0H & Emik 59%, &
BN A BRAFTL) B ANV BUS B ) 12%. JKAERIE ™ A2 R CHa HETBON S — R HRRUE, & Bk
20%. JE S HUMS F S I BRI o s B HETBOR Y B BN K, (EARME U A Ry R A A S i AN
HI7K FE 4R A AR B0 (R 22 AR Ak, AT 25 A P B HR T AR SR AR SRAN E 1

Al R YRR HE 8 5 B2 Carbon emission intensity from other sources

& 2B/ Carbon emission intensity of pesticides

Erm=== i [H F e iR E Carbon emission intensity of methane from paddy fields

FZZ3 1k AR HE B3 5 Carbon emission intensity of fertilizers

417 75 1 7 FE Carbon emission intensity of machinery
MU A ] 55 £ Machinery utilization intensity
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Fig. 2 The trend of changes in agricultural machinery utilization intensity and agricultural carbon emission intensity in China from
2002 to 2017



3.2 B HLER 5 R

24 T ARV AE A 2 M AR MV BRHE R P R R A [ 25 2R . B 1 AE & RO LR A F R
ARIMAFERIAE & A 2 FERARL 1 A EINN 7 ARV A U A FH 5 B2 1R~ 7 T, 465 SR B AR AT LA ASE F
JEE o A MV AR HE TR 5 B 3 plcefB) U B AR 2 i . AL 3 FIASAY 4 3 I AE RS 1 RS TR 2 kAt B inAN 1
P AR, 45 0L R AV AU AE FH 5 B ) — ORIUE 2 N IE, ~FJ5 TS 2 9 A, AT AR A i 5 Ak ik
TR FEE A8 U B JRZ N OC RAF BII0AIE . B AV ATURASE F 53 2 6 v, ARV RRHF LR S <f5] U B AR 4y,
sk, <) U B9 2 18 U BLE AL FI 58 87.50 kW hm 2 &b VAR FH 5 B /N T35 R
i, B A AURAL B ER T, AR FF R S 3G I %5 A VAU ASE FH i B2 8 49 ki, T A L AL AL
Ak — 0 R, A BR R S B 3

MIRSAB B, A8 o R 38 4 X ) AR AT Uk A5 P 5 2 B 993 4, 4o 7 48 K it (127,64 kW-hm %)
S, B e B (L DO RPRMEBUAL K P AR B4 SR, W) R4 Bk E(0.12 kWhm™). 2017 A
2021 4, B G R T A AU AE F 9 B2 (~F244E 23 73 5.94 F16.39 kW-hm™2, 58 sUAH LLATIAAAE IR OR 22
PR PR, SRS OORE, EE 7 s DX AU A FH 56 B2 2R B15A <31 U Y i 245 5, ANV ATUBRASE FH 56 5 1)
B vk iy R AR B HE TR BE 3G N, ARV ATUA IR R 1 SR AR MV B IR U () 29 R 3R o R, AR AL
FH R Rk 1 <f8] U B9 245 5, ARV AL IR ik — 2 i JR RE A8 (i ik A L B el o

R 2 ARNATUAE 58 BEX AR ML BRI BE R T B A T 45 R
Table 2 Estimated results of the impact of agricultural machinery utilization intensity on agricultural carbon emission intensity

Al B HEGR  Agricultural carbon emission intensity
7! 1 Model 1 ! 2 Model 2 A 3 Model 3

A5 & Variable

AR A U FH 9 5

7 4 Model 4

. X A . 0.139" (0.039) 0.252""" (0.047) 0.095™ (0.026) 0.175™" (0.027)
Agricultural machinery utilization intensity
Z?ikf.f)lffﬁjzﬁﬁ% ﬁﬁ{.lﬁqzb.lﬁ _ . -0.009"" (0.002) -0.010"" (0.001)
Squared term of agricultural machinery utilization intensity
AAEY) S FEFPTH AN Total sown area of crops -0.020™" (0.003) -0.018™" (0.002)
2 9T AR 15 B Proportion of disaster-affected area -0.008 (0.009) -0.009 (0.008)
AR JEAH X0 % 45 %% Relative price index of fertilizers -0.090™ (0.041) -0.087" (0.041)
R LHIKH % FE %L Relative price index of pesticides ~0.249™ (0.032) -0.233"* (0.032)
£ 5 AR Farmland operating scale -0.016 (0.018) -0.016 (0.018)
JKFE B 5 L Rice price index -0.003 (0.010) -0.013 (0.010)
R Constant term 1.074" (0.022) 1.023" (0.025) 1.545" (0.067) 1.492"** (0.066)
B R AUl & Policy dummy variable Yes Yes Yes Yes
i [X [ 5 %% B Region fixed effect Yes Yes Yes Yes
ML {E % Number of observations 19 302 19 302 18 649 18 649
R? 0.086 0.100 0.049 0.050

***: P<0.01; **: P<0.05.

3.3 Rl e
3.3.1 BiE“fs U BI»c R

PSP TR BOR TS B3 ME AU B e U B0k R AR BAALE b T #5512, Kt ot —
ARG BT ST S 23 BT 75 21 10 AV ATURR A P 55 5 AR M B HE S i P32 2 TR )£ U B9 50 &R o ARSCR A Utest (U
H636) 5 72 A AR M WG f5 ) 56 P8 5 i L AR M B HE TS5 B 2 T (<1 U B9 R EAT0AE, 45 R 3 fim o
56 45 TR 0, AR AL AL 50 5 (A8 B X 18] 0.01~175.73 kW-hm 2, SZAIE 49 #7 45 5 w16 45 #4(87.50
KW-hm 2) Y& CEZ B VG L, 2200 X 1A RER A 0.175 HAE 1%F97K 7 F 53, 40X a8 8-0.188 HAIE 1%
IR F 3 o PR, AU AT A [ e bR HE e ) s i 2 e+f8) U 2R g 8 RAS 3 1 gk — D UGAIE, it
SE R B AR R

3 RNVHUARAE SR B S5 AR BHEBGRE R /8] U B RENEE R

Table 3 Results of the test for an “inverted U-shaped” relationship between agricultural machinery utilization intensity and agricultural
carbon emission intensity
RNV BHE AR
Agricultural carbon
emission intensity

MR R

Lower Upper

bound bound

AU AL H 558 52 X 7] 0.001 17573
Interval of agricultural
machinery utilization

intensity /(x<10 kW-hm)
-0.188

A% Slope 0.175



T1{H T value 6.518 —7.096
P 0.000 0.000

3.3.2 HEEr“s Rk &

N T HEBRAME AU FH 58 P 5 AV B HRTS R FE F] 52 S B AR AL ta 35 R AT RE A, A SOt — B AE R i
NVATURASE FH 58 52 (1) = IR AT BB A T, &5 AR 4 FroR. A8 1 FE Y 2 vh, — R IGURISF 5 TR H 5 3R
2 G5 R — B, 1ERERY 3 o, A AU AR I 55 2 (0 =R IUAN S8 25, 3 i WYt o A AT B P s 2 A 5 7, v [ AR
VBRI L A AN 2> B oS B AR 3, T A M) U B AR 3, IXON AT STl T4 SR AR P f 4l 1
i IS

& 4 RIVHUIEAE 33 E SRV BRHTEGR M A RS B R R ZE R
Table 4 Results of the test for the absence of an “S-shaped” relationship between agricultural machinery utilization intensity and

agricultural carbon emission intensity
Ak HERE Agricultural carbon emission intensity

A5 & Variable

74 1 Model 1 74 2 Model 2 1574 3 Model 3
AU A 5% Agricultural machinery utilization intensity 0.095" (0.026) 0.175™ (0.027) 0.191*" (0.026)
KMWWH ﬁﬁ.%%ﬁl iﬁ Lo . -0.010™" (0.001) —0.016" (0.009)
Squared term of agricultural machinery utilization intensity
. Mk.m*}&ﬁﬁﬁ %ﬁﬁﬁ’]i(ﬁ(ﬂﬁ L . 0.000 (0.001)
Cubic term of agricultural machinery utilization intensity
H 5 Constant term 1.545" (0.067) 1.492 (0.066) 1.483" (0.063)
45 & Control variable Yes Yes Yes
UK 2 145 & Policy dummy variable Yes Yes Yes
i [X [ 5 2% M Region fixed effect Yes Yes Yes
MLIIE % Number of observations 18 649 18 649 18 649
R? 0.044 0.049 0.050

***: P<0.01; *: P<0.1.

4 RMBAKRKE RS

4.1 AL R

F SAE T ARMATUBR AL FH i B 52 e AR M B HE RS 5 B (A F B AR A B0 45 SR . 7R 1-4 (W [RIE 25 i, R
P AL ASE FH 588 — IR I3 2 3 O IE, IR IIA 2 O B, U RO A FH 5 R o A B AR 24 45 N i P ) 7
Azefg) U B AR 2R PR R, [ 6 AR MV ATUBR A P i B P 2 v, A BERIT A 24 480 N i B8 2 20 386 i k2 fy <43 U 2>
AR, <5 U B0 #2810 5 0 EAE AV ATUBR A3 FH 55 2 v 91.04 AT 69.31 kW-hm 2 4k 3X i B AL AL
WAL A 2 51 AR ML A2 A5 N 50 BE 3G 0, anE e AR o0 i, 32 B2 R DRIE T UMK 55 30 0 1 8 AR gk
T 3B SR B KA T e B A A AR Ak 2 S AT S, 4 T RN HLIE A A AR AN A 4 B 76 S PR B A i Y
AFE BT A SR, AU AT G T /8] U B9 il 2R 1930 s )5, RN URAL G — 25 Kk A F)
FHRTF A AR 2 b B FH 2505, 7= Az Al A 25 b A8 FH R RO, 3k 1 B A b Ak 2% S BN B o A7 B-
6 25 H TR, AMAUAAE FH 50 B — IR IR 3 A7, P05 LR 25 R 0E, 0 B AV ATUAR A5 FH 568 B XS 7K R 5 o T A
i o= AR U B9 AR LR PR A, U B2 2R 155 A BLLE RO WU F 55 5 A 63.33 kW -hm 24k, 4nEie 4
BB o BT, FIH KRB 2 BR T R FIHAR, B AA I &, #E A s> . S N R LR R
FEAERIHE, HUBRALACEER T, 2B 7= ROR$ET, T FEUKFEIBF A . 25 LRk, AR 2 158
FII6AIF

FEANYAUAE FI 58 ik 87.50 kW-hm 2 R, i AL AT 3R R, AV RRHERGR BB . 78
X B, MU F 58 /N T 63.33 kW-hm 21, BEE AU AT T, (b SN GR B T, 7K
FEABFPTRIAR 7 LR B, AR MR HIE 550 i = T2 52 A 2 i B N 3 B5E ) S T R 38 22 R W A LA A3 P 53 KT
63.33 kW-hm 2{H/F 69.31 kW-hm 2 if, [ifi 5 AR AUMRAC K P30, 4b 25 b PN i B RN K R 4 A TR A 5 Bl 3
0, AV BEHE R RSN AR IS B 5 KT 69.31 kW hm 2 1, [l ROV K T 5,
A B3 N 558 5 R 7K R b TR o7 BL T, AR 24 B N5 T B, AR W B SO0 = B A2 AL IR 80 N 53 R K R 4%
R AR 5 L SEMB N . 72 AL UGS T SR FE ik 87.50 kW-hm 2 )&, BE& AR HIAL ACTER T, Ak
HEBGR D o LB — B B, b U S B 550 /T 91.04 kW-hm 2 i, B8 AV UL AT 3R TE, A 25 4%
NGB JE R [, KRR AT AR o LA AL R N i B T v, AR Bl st 5t P 3 B A2 AR 24 45 N i BE TR 5 M 40T S oA
2R HUBAE FH 55 5 KT 91.04 kW-hm 2 i, B RHUBAL AT BT, 102 i H N SR FE 2R B a3, KR %
FHIOAR  LE 2 BT, Lol bR HERCR B A T B 2 R 22 BN R 1 R e 5

SE B, AR AR A AR R HE G I T AR CHa B, EAL BN AW B HE R ) e KR8, TRt



AP AU X A B HE T 2 7 2R (8] U AL B AR L Ak 52 i 32 R DR T A AT AR S A A 27 it PN B 1
“ff] U BRe, AL IEBON SR AR S . BARAMVAUAAL S KRS 4R A i AN o LAl 1 R ARl
HUBRAL XA AL 22 S BN SR EAH S U R AR AR AR, (B AN BEHH e AR D AU X0 A b e HE TS 2 3 B
ry<fs] U B AR RE o

F 5 AR IRBEXT R LB BRI B R I 25 R

Table 5 Results of the test for the impact pathways of agricultural machinery utilization intensity on agricultural carbon emission

intensity
BTN R B RAINGESE KFEFERE A 5 HE
- . Fertilizer input intensity Pesticide input intensity Proportion of rice sown area
A5 Variable - —
MR 1 MR 2 A3 A 4 MR 5 A 6
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
MU A FH 9 2 0.277" 0.437"" 0.179"" 0.402"* -0.045™ -0.152""
Agricultural machinery utilization intensity (0.040) (0.030) (0.057) (0.045) (0.020) (0.037)
ARV ATURAL FH 38 5 17 75 330 -0.024™ -0.029™" 0.012""
Squared term of agricultural machinery utilization intensity (0.002) (0.004) (0.003)
2375 Constant term -1.070 -1.172 —4.562 -4.814 -2.784 -2.683
(0.080) (0.071) (0.104) (0.085) (0.576) (0.577)
il 45 & Control variable Yes Yes Yes Yes Yes Yes
B RE AL A8 & Policy dummy variable Yes Yes Yes Yes Yes Yes
Hi X [5 52 % W Region fixed effect Yes Yes Yes Yes Yes Yes
ML {E %05 Number of observations 18 649 18 649 18 649 18 649 12078 12078
R? 0.076 0.093 0.047 0.061 0.529 0.529
*x%: P<0.01; **: P<0.05.
4.2 Rt

4.2.1 BE“U B a ] U BI7 R R
AR A Utest J5 9258 A A UBSAE FH 555 15w A D RS HE O FE S M B A2 U B alieefd] U B AR 4 o6
RATIE, 450 13K 6 oo AV HUBRAE FH 58 5 128 30 [X (8] 4 0.010~175.73 kW-hm 2, 2= [X 1] 5 45 ] [X
)38 22, <U R alefs] U BB L 56 RS R0 SC— 8. BRIk, Al AU s i 98 1 ot r A b B TR0 B 1) S i
PR U B EfE] U B AR b A I 45 SR B — 2D IOAE, At R A R g .
R 6 RN EE SR BHBEE R AR A R U 275« U B X RRRER

Table 6 Results of the test for an “U-shaped” or “inverted U-shaped” relationship in the impact pathways between agricultural
machinery utilization intensity and agricultural carbon emission intensity

LAk PN )3 RN TRE IKFESRFNHA (5 L
Fertilizer input intensity Pesticide input intensity Proportion of rice sown area
I FR R PR BR R FBR
Lower bound Upper bound Lower bound Upper bound Lower bound Upper bound

AR AU A2 FH 5 [X 1)

Interval of agricultural 0.001 17.573 0.001 17573 0.001 17.573

machinery utilization

intensity /(=10 kW-hm2)

## Slope 0.437 -0.391 0.402 -0.629 -0.152 0.264

T 14.740 -5.875 8.933 —-6.035 -4.127 2.872

P 0.000 0.000 0.000 0.000 0.000 0.002

4.2.2 AR AL

AV HUAL AT R A A 22 BN 55 B R K RE 8 A T AR o BE RS2 I AR AL 1), I HAOA UL 57K
Al ol AR k7 b2 ) AT B A AE LY AR A P A PO 2R, D gt pRAS AR 9 A A A Il 3 SR 2 M ik, A
S HUA MY AU A PR J5 — 3132 B A Dy A AT A B T B AR B, 0 TR SR 5 70 91 H FA) S ML A A0 A Y
BEATEH . IR, BT FERRY(SEM) RS T & 7R B B R, AN T B — 5 R Al T 7 iR
PRk, ABETEAE SN N T HRAR R G, R =Hr Bufs/h 3k (BSLS) AT fliih. & 7 kil 13T THARLN
3SLS Tt &R, AT 1-4 [ [RlA 45 R b, AU FH 95 5 — U8 2 N 0k, P05 T i 28 O 0, i
ARV AU ASE FH i 2 o P BRI AR 245N R JEE 1577 A <A U 2R PR AR S P B2, B A AR L LA Y iR P P 4 e, AL
JEANR 245 NS EE 2 f8] U B A S35 B30 E . A 5-6 o, AROVLIRAE F 58— IR 3 A 17
P52 DR I, ARV ATUHASE P 5 S Xt R R R R T A 7 B A U B R R R i 43 B SR IE
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Table 7 Results of the test for the impact pathways of agricultural machinery utilization intensity on agricultural carbon emission
intensity (SEM-3SLS)

e GREE RHRN GRS IKFERERH IR (5 L
Fertilizer input intensity Pesticide input intensity Proportion of rice sown area
22 & Variable B 1 R 2 R 3 BiRL 4 KR 5 1AL 6
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
AMVA LA FH i 0.132" 0.322" 0.178™" 0.433™" -0.047™ -0.152""
Agricultural machinery utilization intensity (0.008) (0.014) (0.012) (0.021) (0.021) (0.037)
A VAT A FH i B PP 7 T3 -0.022"" -0.030™" 0.012™
Squared term of agricultural machinery utilization intensity (0.001) (0.002) (0.004)
209 Constant term -1.227™ -1.469™" -5.001™" -5.358™" -2.788™" -2.689™"
A (0.236) (0.233) (0.342) (0.340) (0.576) (0.577)
¥ 4% & Control variable Yes Yes Yes Yes Yes Yes
BUK 2 4% & Policy dummy variable Yes Yes Yes Yes Yes Yes
i X[ 2 55082 Region fixed effect Yes Yes Yes Yes Yes Yes
W& %5 Number of observations 12 078 12078 12078 12 078 12078 12078
R? 0.280 0.296 0.373 0.384 0.529 0.529

***: P<0.01; **: P<0.05.

5 R BT

T AU A ARV R X B2 AN R 3R ST ARG, A0k — P B R A 42 R 43 9P J5 L 1l X (L
R LR JE) AN 25 1 (hittps://www.gov.cn/guoging/2005-06/24/content_2582624_2.htm), 43 #1 A~ [F] Hu
SAE T AN AU AL FH 58 B2 6 AV B AR TBCR L ) S B PR . fa 8 sy 1 RS 2 [ 5 SR T Hn, ) T
JR AL X b DT 5, B AP ATUAMAS FH 98 BE B2 ey, A B HE IS o B2 5208 U B AR fh iy . 1A 3 45 SRR A,
i b DX AR ML A FH 98 B2 A2 e e R S HE S A B HE TSGR FE I N . A2~ JELHB X, AU W, A&
MU AL X 57 50 70 B B ARHESD A BRI AR 25 5 B NBRFE BT, S BURAFBGREEIE N, BT3P0, BEE DL
WAREFERIFRTE, ~F IR DA AL 2 i R FH R iR, AN B R e s, DR AR B 2 e<f8) U Y
Ao AR XX, BT I% 5%, HURAG AT RCERAR, A2 BN I ER ) 1 AR BGR L, 5 SR & /N Y
BUB ST NI AR S, A7 P NI, BRAETACR BEZ T [, TR S2e<f8] U A%y AR Bt X, S i
PR T 2 AR 1K, o BE AR ALARACIE I 7 R A 25 i B ARG, R ATUBR A £ v SR AT IS AT NI T REVRTH #E,
AT SRR TR P2 AT LA A58 P P8 Y 8 v T e 2 14

AL — PR FEARR AR E EEX O Wdb. iR, HAR. WS L. iR, VOISR,
WG L5 BB R SR E F 7 X OERA M) #ATHIX BBt . sk 8 B8 4 A0, A E
72 DA MY AU ASE FH 5 B0 RV B HE R FE B RS At 52, Bt AR A U A FH 5 B PR i v, AL B HE TS o
e U B R AERRE 7 X, WA ARATUA T R AR A 2 it (AR TSR 3G KA R 55 3l T AR,
e TACHE . REGEEAN AL S A T 2R, 5 BRI R B b T A e RSO LA 2 ARG 4 T T 5545
ARIHES, A2 R RCR B 4R v, A 9B 8 T B, DR UGB HE SO SR 3eq8) U B3 ql . #5RL 5 BUR,
FEARAR A 3277 X, AR ASE FH 8 P (R 32 a2 i 25 R e A MV R R B B3 n . AHEL 2T, IR 77 X
HUBE A 4 R ik = 8 B AR B SCRE, X AR RE AR 24 Ao, R v A M A AR B FH A B, BiHETi
5 JE BRI AP B3R m R BT RIS, 3 327 X AR 45 44 W] R B 22 45 b T2 BEAEA, TRk 6 X
— AN E AR, 2E— 2w fl 7 B s R B g .

R 8 RMVHURRAE A 38 B X AR b Bk HE TEC5R E R0 e 3t [X 7 R Atk 43 A

Table 8 Analysis of regional heterogeneity of the impacts of agricultural machinery utilization on agricultural carbon emission intensity

T X i *FM%IF_I& 1?5*&3_1/**%
s Plain Mountainous Basin Major grain- Non-major grain-
A7 & Variable producing area producing area
A 1 AL 2 A 3 , o
Model 1 Model 2 Model 3 %4 4 Model 4 1% 5 Model 5
RV AU FH 2 0.220™ 0.183™ 0.214™ 0.105™ 0.190
Agricultural machinery utilization intensity (0.053) (0.033) (0.075) (0.023) (0.056)
ARV AU ASE FF 58 B2 (19~ 77 ~0.050™ -0.011™" -0.006™
Squared term of agricultural machinery utilization intensity (0.011) (0.002) (0.001)
g 1.504™ 1.556™" 0.995™" 1.338™ 1.847
BT Constant term (0.112) (0.083) (0.156) (0.058) (0.152)
¥ 45 5 Control variable Yes Yes Yes Yes Yes
B 125 2 Policy dummy variable Yes Yes Yes Yes Yes
b [X [ 5 %% Region fixed effect Yes Yes Yes Yes Yes
W& %5 Number of observations 4,284 11,743 2,622 10,873 7,776
R? 0.084 0.055 0.115 0.049 0.084

***. P<0.01.
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T, A E AW B HE S B 3T, S I ] S RS IR SIZAIE 43 M A AT A X F R L B R TS FEE
PRI, T A A 2 ft $ N 5 5 AR 7ACRes 47 A T AR 79 > 4 5 %o L rp s i B AR E AT AR 06 . R LRI A 4 v
T

1)BE AN UAL KT I TF, AD BRHER B 5 3800 5 b (8] U B ARk sl 45 55 R BIE Al
HUBAE FH 58 75 4 87.50 kW-hm 2 4k, 2t T rf [ H Al AP S UBAE P 98 o X 80, ARV 22 4] 30
2 SEURNVRRHEGR 380, SO LR A R . B2, LAMHULREEEE — AP E, &
MU 1 4k 5 A AT Bl T HE sh A b HE TSGR FE 1R % 31X — 2598 AR MV BURE ] 5 3 78 HE B A LR
AR, ] P S S RN K B A B HE AR SR T RS

2)BE A AU KT 2 s, A EFIAR 2545 N o g 5 S 38 o 5 /b (£ U B AR fh a3, ool
He s e U B 0 IR R . IR RIAR 24555\ A2 A [ AR b B HE TR 5 SRR, AR AR Al
R HETRC R B R ST, A M ATUAM A ol e HE Tk e << U B, 5 YR T HURALAE I B S B AL 2 5,
R, e RALRERIE A . BN KTt — D4, Al Ak 5 R R A3 20 T, 0
b T BT BEAR AR b B HE R

B)TELNAUMALHESS T, AKFEFEFA TR 7 b 250080 Ja BN i <U B AR 4k, (B A2 AL A VR HE
FERI“E U B3 fbitadh . ERNAUBAL WI IR B, BT /KRB LIAL 32 BR T s B A R 2051, A 34K 1
B, SRR B TN U RS AL B A HET, HUBAL AR T, KR AR = 0 B A R %,
MG B FH AR I . T8 CHa RO N AR HE UK T - AR A Ak 2 S BN 2B iR HET,
WK FERRANTHAR (&5 L AU 2938 (b TE VR L A AL 24 S PN SR (8] U 238 1k, ARl B HE TS5 2 088 &2
“fF] U AR,
6.2 BURE W

1) IR A AU HERE DL RO B HE . AR AOVAT UL AT T AT i S SO b RS HE AR FE A 38
BB WAL ACT B3R T, AU G B T8> ANV BRHEC R, BURF LI K 1 FE s AL H LI Ak 32t
T2, FEMCUR JUAN 7 TN T 3R AL B AN, S5 I ORI 25 T B R AR A B B AL LB BRAR, ST
FUIHU AL AT, s AL X %, SR AR I T 5, # R RERE R R R
WA EE AR HESHA MM LI P BER BRI K, A P ARBRHE AR AR A UBR, sk B U A P aok i o vl 7= 26 1)
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