EVINEE ESE S N S10 BIBIER T 7 23

KAl =1 AR S & e 5 R Ml RcHE -
R R R B TR

BEEIE MEN
R MK Y: G5 5E ARG, 488 481 350000)

B [HY SHES B AR = IR 5 bk ek A e R s s« [ 1 £ 2010-2022 4F
HE 31 A (XL T FTHAREE , 35 3 DX O BHEBCR AT, 1) P O] ] 5 RO A L | TR
AL, 2SR FEARAY (SLMD A3 R b A 7= M A 45 b R JE R A B HE RS 2 TR AR P DG R 5 T TR RN . 45
w) GREW: LA RS R S ROV BHE S 2 MAAE S TS TR AR e R, RIAEI“U”
BTG IARRE s AR AR PP IR 25 Ml R R o A VB HE T ID 5 M A7 2 A b 2275 S (1) O R | TR R, Aol
Az P TR 45 b R ot AR W BBHE TS B ) 1 R A AR b A B i B — AN T T IS B 5 1o, R 2 i RS
PE I B AN I R SR E RS N IE ) JETTHb X BT F AR S AFRUR MR BE L3S, LA AR 7= 1 R 4%
b RS AV BRHEBCR) G A K TR 7 X s AR AR o e IR 5L i Fe ik A L e e T P S M A A7 1) 25 )
T HHASONE, AT DX R AR P 1 IR S5 b R K ST T g i 35 (R AR T XAV BRHE U b . # i, RN
I HES AN AE P RS BTG SRR A PP VIR S5 AR L A RIS A AR BE L St 22 e A Al
WA SR . A AR = RS AE B G55 77 3, Rk & R 2 O AR 7= 1t IR 55 1 i85 X 33, T X
0 F R JRHE ) RIS

R R ATMEIRS s AOWBHERG BIURISER: TR

HHE43265 Q958.15; S154.5 XERFRIREG: A XEHS: 1001-7488 (O -0000-00

Development of agricultural producer services and
agricultural carbon emission;
Nonlinear relationship and threshold effect

Zhang Yuyan Yang Jianzhou
(School of economics and management, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350000)

Abstract: [ Objective] The objective was to empirically analyze the impact of the development of
agricultural producer services on agricultural carbon emissions. [Method] Based on the panel data of 31 provinces
(autonomous regions and municipalities) in China from 2010 to 2022, the agricultural carbon emissions in each
region were calculated, and the nonlinear relationship and threshold effect between the development of agricultural
producer services and agricultural carbon emissions were tested by using two-way fixed effect model, threshold
model and spatial lag model (SLM). [Conclusion] The results show that there is a nonlinear relationship between
the development of agricultural producer services and agricultural carbon emissions, which shows an inverted "U"
trend. The impact of the development of agricultural producer services on agricultural carbon emissions has a double
threshold effect based on the scale of agricultural land management. The negative effect of the development of

agricultural producer services on agricultural carbon emissions is significantly enhanced after the scale of
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agricultural land management crosses the first threshold, and the negative effect becomes positive after the scale of
agricultural land management crosses the second threshold. Based on the advantages of natural conditions and
agricultural mechanization, the negative effect of the development of agricultural producer services on agricultural
carbon emissions in northern China is greater than that in southern China. The development of agricultural producer
services has a negative spatial spillover effect on agricultural carbon emissions, and the improvement of the
development level of agricultural producer services in neighboring areas can significantly promote the reduction of
agricultural carbon emissions in this region. Accordingly, it is suggested to promote the trans-regional flow of high-
quality agricultural producer services by promoting the transformation and upgrading of agricultural producer
services, enhancing the professionalism and scale of agricultural producer services, implementing differentiated
agricultural carbon emission reduction policies, and building an information platform for agricultural producer
services, so as to form a good trend of regional coordinated carbon emission reduction.

Key words: agricultural productive services; agricultural carbon emissions; inverted "u" relationship;
threshold effect
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Fig. 1 Mechanism of the Impact of Agricultural Producer Services on Agricultural Carbon Emissions
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B ORHUILKF (Machine), HIAVHUE S 715 5 — WA A BT HHE R IR . @Bk
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Table 1 Descriptive Statistical Results of Variables

T8 5 B HE REZE Y E
variable symbol unit avera standar Observation
ge d deviation al measurement
R FRAFNE ACE A 491. 343.40 403
Agricultural carbon emissions Ten thousand tons 92
Rl P MRS R K APS 25 87.8 90.18 403
Development level of agricult hundred million yuan 8
ural producer service industry
LN AL KE Machine AFE/FA 4.86 2.36 403
Agricultural mechanization level Ten thousand kilowatts/ten thou
sand people
B S 7K Support % 114 3.39 403
Level of financial support for ag 9
riculture
R RBIENERE Chemical /A 0.04 0.01 403
Input intensity of agricultural Ten thousand tons/thousand hec
chemicals tares
WEM K Urban — 1.84 1.65 403
Urbanization level
FhiE 25 Plant — 0.65 0.14 403
Planting structure
RIZEE Scale FABUREA 6.78 5.14 403
Farmland management scale Thousand hectares/ten thousand
people

3.3 MALGLFE
3.3.1 FEWVIAREAL UL AE PR RS R A BB B, AR X [
R ¢
ACEy = Bo + P1APS; + PnXie + 14 + Ve + €3¢ (2)
L (2) W ACE RN B e AR A R s APS; o AR A IR SR R X,
FORIEHIAL R, BN MR E RN,y 73 ORI RN T8 RN, 5 NBEHLIRZETT; By NEHI, By B,
NEhTHS
3.3.2 TTAREYIARA it BRI R ML A M RS R R RS A RRHE S T TR AE, A
AR TR AR .
ACE;; = By + B1APS;; X I;:(Scale;; < q) + B,APS;; X I;;(Scale;; > q) + BpXir + 1; + v + &5 (3)
X 3 1 IC) BRI R RS, Scale, NI TS ERIAE B, A THE, HREES R
w5 (2) R,
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X @) e p TR EMKRE, WHTHRERRE, HpZEsSRafoe 50 () RE—5.
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4.1 LN BRHEBCE ALY A PR S5V K S K2

MR HE AT SIS v, THELH 2010-2022 2548 1 AR MV B HE R 5 A0 A P2 PR AR 25k kR /K i3k 2
. FRTRME, TEHANEAE 2010 41 2022 F 1455 .

2 PE 31 NEB R EM RS AR Sl & Rk F

Table 2 Agricultural carbon emissions and development level of agricultural producer services in 31 provinces of Chin

a
Hh ACE APS XL (%) TEEI (%)
province 2010 £F 2022 £ 2010 £F 2022 £ Change rate | Change rate II
In 2010 In 2022 In 2010 In 2022

JE Beijing 39.08 19.01 2.77 2.81 -51.35 1.21
X i# Tianjin 64.55 41.32 4.77 9.61 -35.99 101.30
;a7 4t Hebei 963.00 761.70 115.67 332.23 -20.90 187.22
17 Shanxi 300.84 297.28 36.33 72.12 -1.18 98.53
R & Inner Mongolia 540.37 708.72 13.82 47.68 31.15 244.98
175 Liaoning 435.62 411.69 44.82 80.30 -5.49 79.18
E#K Jilin 457.44 527.00 27.27 43.01 15.21 57.74
23T Heilongjiang 823.86 992.93 28.07 125.21 20.52 346.04
7 Shanghai 51.69 27.59 4.71 10.04 -46.63 113.38
SI75 Jiangsu 799.63 723.04 116.72 381.61 -9.58 226.94
A1 Zhejiang 373.29 309.66 19.94 62.54 -17.05 213.71
L& Anhui 802.92 784.75 60.62 184.70 -2.26 204.70
182 Fujian 312.77 246.52 36.70 75.08 -21.18 104.57
SI P Jiangxi 434.11 404.12 30.70 110.13 -6.91 258.78
LLIZR Shandong 1255.19 1058.75 150.37 493.06 -15.65 227.90
8% Henan 1369.26 1317.22 124.12 554.86 -3.80 347.06
74t Hubei 764.22 680.57 72.05 338.85 -10.95 370.30
5 F8 Hunan 660.60 645.34 92.23 304.22 -2.31 229.86
I %R Guangdong 521.80 482.61 60.80 221.12 -7.51 263.68
I Guangxi 521.75 543.86 44.36 187.46 4.24 322.61
787 Hainan 118.20 99.86 9.86 59.61 -15.51 504.53
EJX Chongqing 244.48 247.80 8.30 44.34 1.36 434.13
4 )1l Sichuan 701.22 689.17 32.75 150.28 -1.72 358.87
MM Guizhou 289.70 296.47 30.31 157.97 2.34 421.13
¥ Yunnan 514.75 537.11 32.67 110.22 4.34 237.41
i Xizang 20.86 22.88 1.42 3.08 9.67 117.44
B Shanxi 408.24 420.04 53.43 175.31 2.89 228.10
H7# Gansu 338.58 358.85 70.17 117.18 5.99 67.00
%78 Qinghai 37.89 36.42 1.78 3.45 -3.89 93.43
T E Ningxia 105.91 109.30 7.59 17.56 3.20 131.37
58 Xinjiang 532.32 801.44 34.01 222.54 50.56 554.35

E TREN 2022 FRUTHHHES 2010 FARCLAMRATIL, TIHEIH 2022 FERUEF RS L RFAKF S 2010 FARLABE T
HIZ 2 AT, 2022 ARV B R s I AT = A8 /2 g L ZRFIB BT, X AT R R I
SR I BRI /DR TR, BRI A RE 2 S B M Beb il bt SR tr AR ik
BUS EHFA AR, X EERROVET R R R, Hab EE RS @A oy E,  Hixes
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X RSN, ARV R IR, AR AR BARZ B BT o LR EE AR /DN, DR AR B HE UK TR
BAK P, BB EAA N BAL, XEERHTHMEE S, NESEDMIE. w5 Ea R
WAL SR RE, 2022 4 31 DMEG A 19 ANE 0 IRV BRHEBUS B8 2010 FEG BT M. AIREM
R, BEEIRBRETTIAW KR ¢+ =T RS & 7 ) FBORIIMHA G, SEHhFCE
B R i RO R = AR, B AR 250 bR B AR S5y AR AR N
b, DR AE = SR ARBREE B, AL B HERS B T A A

2022 FEJ A A P IR S W R R K B, Tik 554.86 1200; AL AL TG —h, AN 2.81 12
Jh. ML 2010 4F, A4 M b FHE KA H USSR R K, S8 554.35%; mdt sl e FHEE i,
N 1.21%. Hodr, ol AP AR S KR Em T 300% B 0 941, T 100%-300%2 8] A4 1
64, BT 6 BHNMLT 100%. HILAT W, 2010-2022 ERN AP PERR WSS T Pk k8, (HARE
JET A ROR R . WREMIMRRE AL, BB ARML 2278 A R R A/INAR P %o BRAR A ML 75 SRR B
BN, HARPEEAF A (e T A AR = PEAR S b i) 78 5 PR P, BT A7 M5 2 SO A W
Bl, AN E RS, EIEAFA IR BEROEREER. Iz 2015 FESRBAATHE
f) TR M — == ah & R B HIFE SR L) B R R A AE = RSk, ST R ARHHR
FARYL. KHFTE . S8 BT iin b R L AL IRy 2017 SEAM AT B KR i
Z. WBGRECEEIR TR AN A =R e SR L) 25, RS A0nE S a0k
A FEERR S 1, AR R K S A RMIF, EIRIE TR R ErSH.

4.2 FEUERIH M

ARICHAT T F AT AN Hausman A 56, AR R0 45 5 e 28 106 48 ] e OSB3R AT [, AHOGEE SRk
3N, (AR T ARUEZE SR AR, o B ALK RS T (1 [m] U 25 SRR AT T 4Ry . U RIAZE RnT s, 1
INIERIAR R Z 5, A P2 PR S R e i Aol e HE R AR A s ah 2R i . Forp — IR R BCH
1E, ZIRIRBCN, YDA A PRSI & R S5 AR HECZ RAFTE R U B G R, R U-test
KISt A . W 4 PR, 5AMEN 114.787, FEARMVAE P B Sk % R /KT it Bt T
W, 7E 1%08E KT B g R s, oA Slope X B Je N IEME G N OE, RN AEF= MRS R J&
RNV R 18] I FAEAE R E R U R R, HI BUIRUE. FAI S 200, Rl A= iR 55 i &
JEA AN R HEBCR,  RINAOAE F= R R 5 bk R /KPR 8 1%, AV BRHEBCE R 3G K 0.198%:;
B2 RV AR P2 1 R 55 S 7K TR B4 r iy, I SEBR B b Aol A &, R LA = 14 ik
SV R JEACF AR 1%, AR BRHEBCE 208> 0.001%. 0 Hr LR, b AE 77 P AR 55 A i A& DLEIAR
PNV 5 s N P AL G ML T RIS, 2 — DRI FE), ol AR 7= M AR 55 b & JRAE 45 s Rl Ak
THACAKEES, ZHAN RS FAAREET /DN, RS2 REAG. AR R, KT H BRI SN
LRI G, kg N, TR AR 7 B AR SETS et N A, S8R E R e & Rl
AR S R R BIE — B R IG, AR PR IR SS R AR 51 N Al ) EE A ™ R4, AR R 5%
Y 2 SRR BRI AR P T Mt 24 e B S AR A PR A B R ER S ), fERRRI RO KA R, Wb
BB RZ(EFHE, SCILESIE. R, R RELR SRR, ek 2E 7= R 55 Bh
FARANGEAEFHARGE TR, A= BERBAGW, DL AR

2 3 %) (2) wlan, fhlEgd, RAHRAAKT . IBECR KRB S5 938 T 1% 2.2
PEREEG . b, AU K A SR AP N TE FEEI, BAEE) 1%, A BRHEC 3T 10.754%
1 8.868%; FEHLEHI NN, FFAEE 1%, LVBRHERC T 133.081%. FCHJRE, R AUA
ML TFBERER, EFEEEZEATN, WA &4 SE, —EfEE Eahnfol A 7
A, AT EA LN R, HUBRAG R AR = R s B — e BRI, FESRE LR, AL K1)
NV L e R TR AT R 2 B N 4R AR AR, AR S Ao B . FRIE I B A BE
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SECESMAS G, KT 3R 2 HHRARMN AT, W TR SR B T MG IE. &
2y, RO B . AR T ABRHE D« MR E AT 2GR YIRS etk ZR RN E R F R
SEAG, By MR B MR L B4 A B T BRI ML BT

3 HEEEEFER
Table 3 Benchmark Regression Results

TE FE RE
variable Q)] () (3)
APS 0.278** 0.198%** 0.2827%3%*
(2.43) (1.97) (2.73)
APS? -0.001**%* -0.001%** -0.001*%*
(-5.63) (-5.11) (-5.66)
Machine 10.754% %% 8.709%**
(6.73) (5.10)
Support 8.868*** 7.158%%*
(7.63) (5.76)
Chemical 316.109 1334.633***
(0.75) (3.13)
Urban 2.121 -39.082%**
(0.24) (-5.63)
Plant -133.081%** -54.236
(-3.46) (-1.27)
_cons 484.654%** 405.622%** 418.782%**
(65.21) (9.66) (7.87)
ME. BHEEE yes yes yes
Individual, fixed time
N 403 403 403
R? 0.994 0.996 0.146

71 FE. RE D RIRFE BN AR FBEN I RAREL, * ** D FIRRTE 10%. 5%, 1%HKFELRE, FSHAtESR2E TH
F4 BUBXRRBER
Table 4 Test results of inverted "U" relationship

TE Lower bound Upper bound
variable
Interval 1.297 554.864
Slope 0.195 -0.758
t-value 1.955 -7.464
P>t 0.025 0.000

NTRIRIBIASE R PTEENE, RICR SIS AT R LR. 25F—, B#oCiAcE. YihEIah 5
TR SCAY RV D BRI 55 b B A A A P 1k AR 55k A KT, AR R TV Rl BB SO
M AR S AE A, BUARMRPGH AR S5l E (I2e) AF DR A E M AR . 5, 1% AL HE.
SHEARAEIEAT 1% X048 R ACER, 383 FEAR AT REA7AE IO S T30, PGSR SRS R AR @ k. 27 =,
PSRRI . MHIBR 2011 SEAN 2021 4 AUREASEHE DAL HE I 18]k D Bt &, BFTatAT (B3 0 A . = Fis e
THRERIENAZE R IR 5 o, AP AR P R 55 b A Fi 7K 1 — DR IR — IR T o 8 B8 /N g 1] 5 ke
SR LT — S H AR RS, RYIAO A PR R 55k ke 5 AL B HE U R A7 A (B U” LR &R

=5 REMMEITER

Table 5 Robustness estimation results

(1) (2) (3)
5 & variable B XETE Replace key v 1%4a 2 4bT8 1% tail reduc K FEZARHA Change the sa
ariables tion treatment mple period
APS 0.106* 0.455%** 0.196*
(1.92) (4.00) 1.77)
APS? -0.0003%** -0.002%** -0.001%**
(-5.76) (-6.89) (-4.60)
$5#) 48 Control variable yes yes yes
ME . BF[EEE Individual, yes yes yes

fixed time
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N 203 203 341
R 0.996 0.996 0.996

43 HE—Doth

431 TR B RAMY AR MR S5 b A e xof AR MU Bk 30K 5 M R e R AR s 2 7 B AN
A T B T IR AR, SRR IR R AT A 50 . SR SR [ IR A7 #E 1%, 12 ] Bootstrap 75
1%E S H 25 300 RN E R Se it R, 4 RWER 6 Fon, ARIBAEEAE 1%K
R TR T IS, £E 5%/KP BRI 7O [T A, T = IR RS
.
® 6 I IR AR
Table 6 Threshold Effect Test

TR WLy Fi& PE 10%IifE 5HE 5%l 51E 1%l 5HE
Threshold va Threshold property F value P value 10% critical 5% critical 1% critical
riable value value value
Scale B 218.61* 0.0000 39.6041 51.4310 76.0467

Single threshold o

WE| A 64.54%* 0.0000 27.7069 34.2564 42.2211
Double threshold *

=E |1tk 17.83 0.9267 56.8065 63.9434 88.4413

Triple threshold

FEBEFEA EBOE XU IRE [, 3E— DA R THTTHIE g DAURE 388 APS I RH, R 7 21 THE
FUHZER . ARG E BN T5T 7.027 B, RV A =R SR s A BRHE UL fum /e, Homl
HAHCN-0.301; HASMAEE MBI T 7.027 H/ANTEET 10,960 I, AW A il 55 Mk & R AR L i HETL
TR BA AR, A R H0N-0.570; T, AR E MRS 55 — AT TR E R, AR PR AR 55
M R A BRHE U S R AF LA AR TSN B2 . R M E AR T 10.960 I, Alk A PR AR S5l K
XA BRHTI S AAE 1% K- E B2 E, R PR 55 S MBI 1 AR ML BRHEIR . 7T BE A il ke
T, AT B UL B IR AN 0 O R RIS X 8] Py B B B AR P RS E IR ST AE, MAE R A T
G AR PV T SR I, A SRR ) T F MR 55 T AT A 7, I RS AR ™ m] i BE AT 17 T
e H AR B A0, PR AR 5K, ARl 07 sUE I ST 3l B 47 B R FE R 55 4
PR RIARNLE BT R ISR, BAOIRSS AR R A (A JR A ) S I e 1 e 1 U A
FHUTIIR, AR P AR B AR B IR IR T SEARME A P AR 55 (R AN 55 Bt (R A RO L%
Bt, HARE B EESARRIE# R, R ARG ENET KA EL M3/ K, 5780 AR X S
FE TS EARN BB R AR, R A T A A P BT e, Al AT e B AR
AR S5 A B D) o A T A A b T IR Rt S B 336 18 S R 8] < U RGEE 34000, Oy 1 Ak ik all ™
H, 57 I SUIEERNER TR SR ASHENE R R, FETH RN DL, KL
BB Z RO, XAAE B E AN BB AT RE 2 B AL BR AR, R, kA 1k ARk 55
MM TE S R A 3 b AL AR BT AT 22 2], BRI FEELR H 2/ E B2, AR TP BoR
few, WATRESUEIAE ™ A, AV ETh. 47 B, (R 2 15 215000E.

&7 NHEEIVFER
Table 7 Threshold Regression Results

35 & variable (1)
APS(Scale=7.027) -0.301%%*
APS(7.027<Scale =10.960) -0.570%**
APS(Scale>10.960) 1.206%%+

12#45 8 Control variable yes

NME. BfEEE Individual, fixed time yes

N 403

R2 0.759
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432 REFMESAT NP TRAEIX S5 R A SR B RAAAEZ R IE LR, ARl
A M IR S5 b R SR AP BRHE IR S e 1 S I v, AR SC ARG -MEI O S, K 3L
A (XL T R ouE. ALK EET 4L mH . S5 R 158 8 o, Rt DAl A=k
R S5 I AR M P AE 1%7K 7 835 i, HARD 3 DX RO, B 6 9 T g 3
Xo PR SR ATREM IR RE T, RER PR Z R REIMIE, PUMACHHEERR, K
A PR IR S5 T SRS AN 2, BRI 5 ARl AR P PR IR 55 Bl R R A 4% s T B J7 3 DX 17
AL SR iR TR X, RS E R AL X AR A RN SN &, AR
PR IR 55 e A i XA L s HIE TSR 4 )7 P e B RS,

#* 8 R MRS RN R A BRHEREY = BRI 4238

Table 8 Heterogeneity Test of Agricultural Productive Services Affecting Agricultural Carbon Emissions
) (2)

252 variable B/ X Southern regio JEF#hX Northern region
n
APS -0.137%%* -0.290%**
(-:3.53) (-4.49)
#2425 8 Control variable yes yes
AME. BEEE Individual, fixed time yes yes
N 221 182
R? 0.998 0.995
APS Z#i4H 8] = F48 50 P{E P value of difference test 0.096*

between APS coefficient groups

E RREESITHRRAE ZFREHN PEXARSRASRKE (HH 1000 %) HHESE

433 EREHBESA (D) RMBRHEBCS AR PR S5 bk 42 R 22 18] B AR SRR
K. AW IRBBIFREMRA R, HEABEIREAAS M BEMRME. ACME TR
bR 55 b A FE X AR BRHE IR 52, Ho A R AR e ou f il AR, DRI A/ 2 At
ITa R AR RS, S5 R 9 FiuR. WTLAEH, ARMVBRHARBORAME A = PRk 55l K
JEH)SE AR R ZHUFE Ay KT 0 Halnd B Ve, R U5 Sl A b R HEm 5 Aol A=k
R S5 A e e 2 B) B AT IEAR SGE,  BIVAR MV BRHE TSR A AR Y 2R 7 P R 55 b A e KT 85 s (48 4o
WELE— N ERE A E A, ARUME A O B AT AR A . MBI RAE , AR
I3 AR BUE Rl S N (R HERS RSP EL RS, MR A P PR 55 A e 22 173 1 e b Jm 71
BT RIS

3R 9 2010-2022 FE R ERHAANR A 14 AR 55l % FREY Moran's 1 ZtiHE
Table 9 Moran's I Statistics of Agricultural Carbon Emissions and Development of Agricultural Producer Services fro
m 2010 to 2022

FH ACE APS Fh ACE APS
Year Year
2010 0.242%* 0.254%** 2017 0.175* 0.208**
(2.565) (2.690) (1.931) (2.233)
2011 0.230%** 0.176* 2018 0.172* 0.238**
(2.460) (1.945) (1.906) (2.525)
2012 0.219** 0.151* 2019 0.164* 0.253%**
(2.350) (1.708) (1.831) (2.676)
2013 0.213** 0.144 2020 0.163* 0.259%**
(2.295) (1.637) (1.824) (2.741)
2014 0.195%* 0.147* 2021 0.159* 0.272%**
(2.121) (1.666) (1.778) (2.865)
2015 0.185%* 0.140 2022 0.142 0.270%***
(2.030) (1.599) (1.625) (2.861)
2016 0.179** 0.194**
(1.977) (2.113)

(2> LM K5 f2 Robust-LM 55 FeT-F ST AT A0, ARV BRHAETBONIA O A 7 I 55 M A Je 3474
I H AL, % N okiE LM A3 A Robust-LM A3 #E47 25 () T E R e £, 45 5R a0 10 s
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A PLEH, LM-Lag fil LM-Error 431t &¥7E 1% # MK N 23, Robust-LM-Error 4i 11 & . #{H Robus
t-LM-Lag Gitt @A RE, KGR EHEE (SLM) {Ed—P 0.
%< 10 LM #8358 % Robust-LM #ITLHER
Table 10 LM test and Robust-LM test results

188 test St & Statistic IS test ZiT & Statistic
LM-Lag 9.951*** Robust-LM-Lag 2.535
LM-Error 10.999*** Robust-LM-Error 3.582%*

(30 AP AP R 55 b A RS A M B HE TR M0 ) 25 TR SN . 3R 11 (D) (2)s (3)F 73 73R FH XL
T [ 2 20 20 ) Je AT (SLMD A B 1 AN[R] 28 (B RE R AR b A= 7 4 I 55 b A R g AR VB FIFTBCER) SE M
DA () B HE R, AR A= 7 R 55 MU 8 A Jre o AR L BHRTBCEL A 25 1) 7 ) 22 TR IS SRR . Fer p (2
FHAN O, KW E I IEE 73 FRAE A P R 55 b A F o A B HE I B B0 E, - DA RSB 520
IIREE RN 12 Fron. ATRAE AR P IR S R ot A i HE s i B RN y-0.256, HiEd 1
1% 2RI, YT AME AR PR IR 55 b A e RE A% S 25 (e E A X B AL B HE, X 5 BB 7 i 45 18 AH
R o A A P AR 55 b e PR TR S8 S 25 D 81, 3 B A A B 1) v 22 (R LR AR . BT, A
Hi PR A A P R R T KA T 1%, AT A A 220 A b [X ) A M B HE R PR 3.1%, A A X
ANV AP S A FE AT IS i, T S o A DR 8 5 1) FLA s X9 8, SR B AT AR 2SR I R
S, IKIERA A PR R S50 SO R T . BRI, AR DAY AR 7 R 55 b A FR K A B
SR AT 3 B i, FE ORI 7R YO RO A A5 A 1 17 37 R A SRR A 7 1 il 55 5 SR IZ B 18 0
AL AE PR B AR AP sR . EEIERIRE R, A5 RBAL B IR S BE &2, DUBUIR AR AR
ARSCHES I B ALAE, TR R (bl e, ] DAORAIELE i FEARPEAL i) 3 B 22 HE T, A IX
S PR B AR B A, SBT3 DAV A P PR AR S5 AT B4R T, AT i) = 3t R A B RS R
Rt DAY A PR IR 55V 7 B 7K T R i v B SE AR IE A A ML iR (1 52T

*® 11 ZEERMGEITER
Table 11 Estimation Results of Space Panel

) B) 3)

25 & variable == [B)4RHEFERE Spatial adjace =B &5 AN EHEFE Spat == B IR EE B 4P Spatial g
ncy matrix ial economic geographic weight eographic distance matrix
matrix
APS -0.257 k% -0.25] *kk -0.278%k*
(0.038) (0.038) (0.037)
p 0.110%* -0.172%%* -0.073
(0.060) (0.082) (0.186)
2% 25 & Control yes yes yes
variable
ME. HEEE In yes yes yes
dividual, fixed time
N 403 403 403
R? 0.250 0.261 0.251

® 12 HIENE. BRSNS
Table 12 Decomposition of Direct Effect, Indirect Effect and Total Effect

2r & variable B IEMN Direct effect (BJ1Z%0 Indirect effect B3R Total effect
APS -0.257%** -0.031* -0.288%**
(0.039) (0.018) (0.042)

5 FELGWRSHFREN

ASCHEET 2010-2022 P E 31 A48 (X ™D BTS2 XA R HEBCRE BEAT A, JF
R Ie) [ 5 O L [ IHEARAY L 3 (B AR (SLMD o AR M AR P i 5% e R AR L sk 7 211
MIARZRMESC R 5 T TR RN BEAT SIE i, EERRILLUIWIFLEE R . 95—, ARMAFTEIR SR 5 A0
BRAECZ AR S BT E N REARLME R R, RIUDVEIU R SBRAE,  HAE— RIIRa MR85 KR
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JRAL o B, AR 55 b R ARV T HE TSR S A7 AE I T AR M2 5 R R U T TR AR, . 4R
e RS 5 N TTHEE 7.027 J&, A AR P 1R AR 55 Mk & e X AL B HETBU 7 T PR 25 1 s 24
A2 E R 1L 55 AN THEAE 10.960 5, AL AP P R 55 b A ek A VR HE TS 87 1 1 e 32 O I
Mo 2=, X35 mPE i, J6J5 3 DR AR PR 55 Ml A R A MV B HE TR S g A PR T R b X
ABT5 s DX i T HAAR I B AR A A R AR N LA R R, AR A 7 P 55 Ml A2 e REAS B A5 00 ) Ak
HEo BRI, A A PR 55 b R R A YRR HE TR 52 WA 7 1) 2 TR R, BRI X Al A=
7 AR 55 M A K ST SR T i i 25 (2 HE AN I X AV BRHE T o AR AR 7 1 Al 55 Ml A F AR R B e
PP R, X P DX A AR S AN A A Y, HES X P A BRHE AR R B

St Ridwreatit, SRHLUNECREN . B, SR AYERR SRR . IR
BN, SRR SRR A A A VE R ST BT S I LE L, et AR U AR . A 25 AL
e % AR, D ek B AN A S5 5 Y ) A TR0 HH RN, SEBLAOD AR 7 MRS B R BN S
MACEE R ER . 5, IneRARM A AR S AT BN 5] 3 RTFARML A P PR AR 55 EAR R
MR, SCRFAI SR 55 AT P /A P SR SE i . SEAR R 103 & S8 RS, 780 A%
MV AE PR IR ST AE /N 5 S R AR ML BOR [ G RO A . 25 =, AR & M X S BRss 1L it 22
SEACIIAVBRIRHEBGA - 787375 18 25 3 DA MV BB HE ) E BERRAGANTT I, ] R 3 G AR ML A M A Y
MBI HEECR, AL Ze—TI0 fa e S0, SRR A A IEIR S A B S M B, etk A
HE RO S BORBETT I EREVEAN LA, (i vy o S A A M R 55 BN IR 5 X Sski 3, T 1l X 3k i I
IR RS9
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