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AWML R, Bk F RN & T KRB E B AR, R AR & B
BOWAZ—, REZAVNERYERX ARABE LRBR VLR, &
R xRARE , RACEFWERABREFRLEF K FRIAABRERS,
R T EIFRETLE BB FZE RN EFEESF, R ERKEZ
AN RKUWRRCAEESRE BT R EHRNEE, RLkH
TR A F ZRBRHEHOR, B R A BN R AL E, H ok, (R ROk R AR
BAHEIN BT RN ER (R EAF,2017) , R g8 HE e T3 508
B E AR MBS, AT LR D R BT R R 2R, AU
T, RALEASEFHER, BEREENZ, R E&RIBEFR T, —
FERYAEFESH T EHREREREAARNERTRIE, 7 —F @RLAA R
H O RAEESRRW AR AT ATR AR A" 89 &£ 4 B 3 (Federici
et al. ,2015; 2 TATF ,2022) , P 0 2 A8 (R #E R b ARG L7, 3K A Bk 1k 1 AR
B E AR, R TRE Rk FRILCEE,

FReEMAREELCAEFHHEANTLFTR, PHRKRBEE Kb &
PR AT 30, B AT IF R R W HE A 75 R b 1 BAR BOHL 8 £ 7
AR AN ATTE, MEEFEFERGE] K RIEAKE ATE R
FREEIANEFEELBIELR, EREALHFOBERER L REK” H
FRRATH, HFLELBRBE RSN AR, A RBI R H KK
R7EV (4% ,2021), RERLEFTRRER LMD, R¥#FKREFHHK
BEMR W R ERRBAEE, AERD R KR, AR, HFEEL@EEN
ANBERTHFLELBREARRS T, Al BEAKRE”FTE,
WS LW AR ER T RERRERE R AN LR, T RIEFH KL FKE R
BFFREAR , AR GRRARS GWRARE, FERRITRAFEEF R
D (FRIES,2019), ZM R 004 BhBORRFF Kk, Rk 1R BR &R 2
A RBREFEF S, AFER, RELHEN — RFBCRBIE LT K F £ phxt
R FEREHELN, flin (XTEBBF ZR"KEHNETEL)RHER
o B g 2 AT IR X Bws , AR R LR EAFARE L&, R T(WRZE LR
AN FEN)REERERE S8 & K5 0005, 36 & sl L
Ge i bAmE SR, R T(RAFHR L BA NS ERE mEFTR LK
MEAREFHwmETEL)REERIAR G AR M EFHE, 2T, R/
BF LR RN FHCRENYm, T FEHT2EREKRRAER
W R B R Rt O A A B 5 I LR,

R 7T, B R kB e A IR A 2 AR AE 2 5L IR b (R BR KR By
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FENR, PHHXRETERA LR LB HERNE HEHFAEMYHEE 2N T
W AHAREARER VKA RELREA KL AR FEELEY
(Tian et al. ,2014) , R W ZHF K EZ F BB FERELT N EEZRH, BT/ K
B A AR B R AR A A AR R R T DU SR R R HE A (X 4k
FrdAHE,2012) , AR INE B FEN, FEHFE TR VR BEHRE GRS R Z
BERM A F o EH &R 8] % & 4 H 4 T (Steenblik and Maisé,2010) , 7t & b
BREEARENRARE, AFR AR LR RFERERERLRLY KT £
BANRHREEES SR ENLE, AR AN BRI RA R TR A&
7= 2 K F (Paustian et al. ,2000) , 7 F#A F % #5A B B A R AR HE AR 8
RE,EHEEEZANTFHNEFNERT, A B TH X L& Kt &
J&(Zhou et al. ,2010; EAH4F,2010) , B W[, K THABZBENAX EFEE F
FTIhra, st TREBHERZFENEXFRERD, DB R X TR H
A FE BN E £ E 3T DEA SBM 4 AL ak HE BOE O B N B F R
W HER R EHATON AR RAREKERES R EFEEZ AT
MEBE, DM BER VB ERBREEREAERE FANAS LK ALK
BRGEZR(ZRES,2014), 3R xR b8 H#0 8 o %80 E R b 1
“REERVRAE, ARV EREERBEMRCHRERE, mRERICHES
AW 18R BT AE = A8 AR (£ % ,2022) , 3 K b & A 3R B o A
F AW (ZEKE,2019), R VERIBKFEH YR EEKRE,H R MR T A
KT MBEXRAE REFARIES AAKRRKKFEAEHRTHEIT(ZERAE,
2021; EshFn sk 814 ,2018)  E 3t — F kb, xR W o HE R R 0y R B B R B AT
WR,ERFZWEAEN DB 28 B, 39 7 B | € B 3F i R 4P Xt % 3
B & (B A R ,2015) , & TR s HR G R b & UK w A X
A AR ANETANBEBHE XA FETENRS, K EZFH K55 HK
EREEARNAELWER X R (HERE,2006), LR VB HKE & L5
HEWEGESH LA, #—F o AAR L EFHK G R LR HA
KEFFER FHI, BB R BRI E RN LR KRS R B
TWEEFR(FRMKARN,2012),

HMBRTHERLBRE  RFLEELBBYAAARE cHHE KA
ITEE, AREREBRE TR MR G KA, B RES ) L Fn T H F#
ENFHRBAREHECEN L EM S (EHTmE L 2018), BEHFEESL
MG R B R E Ao B K (FATR AR F,2018) SO £ N
ZJE (R ,2017) M & A& (ML ,2017) % A £ X H % 6 8 E i
REAFTHEBE WAL RARE AN B FEEL BB E R ELNERNEE
EREREANE kL b RA RN RGN, HTXEFEK > EBRE T
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(F#HF,2017), EHARFLELBRNART T, THEIEREZ N EFR
HERZ —  BEXABFENEBNEERERAARNIRGER, FEX
HIFENH T UK EZ A RE(KELRS,2018) , BB, o7 7= b 1E ) 3135 K4 AL
Ul ETEE BT L LWL RS, HMREIEZELE (XN 4%,
2021), A BFLEELRLS R D 50 B FE MR, B2 4K Xk L, T
FEELBENEALELRSARBERAN NG S, MARIE L4 @
WAL, Bl M, JE VB G o R An sk HEAk B A XA Rk 4, B B THEA X — R F
B, AHMXABSRERNNHAREEEPETZ OB RN B HilE f
FERMEMT T, A TE2EARFEAT RN T ENFERMRL, — &
4 B B B 3B (Tamazian et al. ,2009) , #F % & W 4 Bk {5 5 A0 1 37 8 5 A
5 4 gk & B KA B F AR H X # # (Ouyang and Li,2018) , % 2 & HE % fn
T ER AR F AR T AREF NG (HRE,2019), Z e m AR RE
BB, IMEA AR BEAMTE T LAY RS SATEERR
EHABRPALYINTE, —FTARAS S AL EREN" T LT RE AN
HE 8 IR Y #E Fu Bk HE K (Sadorsky ,2010) , B — F H AN A B R K WA T LR
T VT Yot e BT R0 HE Am R HE B (Sorrell ,2009) % B HE K 4R H 4 B xR HE K
BENYHEERE R REFEAMKEZR M EINE FE LA (R
HeFo x| A ,2017) , T4 B LT LR mALFI W BF R K £ 0B Bl X T 278 3
HFAAE AR W= LB, EEEF L RFET Z B
KN, AT B 3 Bk 9B HE o PR BT 05 S B v, R AR RL A A SR B (R ER 4
2016) .

GERHR, X TRURERZENNE, ZHATARFZRR L BA IR
By B R T T R AR HE AR 3 N AT IRAT AT, A R L i B AR
Lo, MNEFE-—ERZ, ERFEFHR, AFLELBALEL LR E
AFEAHRE Y ZRBTAR BRERTEE, ARV REREREE LN
LI, RERVKZHFAZTEREARLAES R ERBHATHEEF
B ESEFRERFTEE SRS RV R ICHERRLRAFATENIN,
WA E W mIE SR, A THRAEFEEL B WKL WK B AR
WA, RXWATTR. & — B R TET , AFHERERFLEES
A K B BOD R E RN — AN TSR, B E Ay AR F R e R,
RV C"REFELE, E - AAHXBFLBNAR AL XA EE XK
MAERFREEEA, AXKATRITHER HREFLEELBE R L SR
TRz LSRR, FERE NG T NELE; S =, FRIACNFH F AN
BOBL, R F L AN W, T A Som AR AT SR AT, A E AR
AREELENE, AARR VT HEL ER A BREER,
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2 HBAH LR

2.1 HFEELBMR L FHICHENEHEY W

R BA AP R T b2 5 250 i X R R A B H
Ao AT EENFFENCEZERE U A" &, B, Z 5K R
WEMEFH R, T AKATLEFRLFR, BALEHERFRERK, HE
ABELEFERMUHRNEAR, BFEELRE L RITHE R SRR R0 RA,
R T Ak o RS B A TR RE T, O RO X e R RBR KR R B T L B
B(EHFEZMKRPE 2023), —FEHFLELET URMAA TR L EFERA
FRAF LM EA R, R & FRMERAL, Wb, 7L EL
Bk B R T DAR v KR B A B A O A R I AR ), IR AT Rk
PR TR R S AT R N, R A ER LR AR, B
B R B H A, T — 7 E S AP G B AL B R DA RO
HXREE mEEN SRS RFRLFERE, §5, X LHABHEANT U
R H X AR B A RE B Rk Y7 R, R IROR R OB RO R R R R, KT
(R R A = 8y K BT G, Bk, X SN0 7 DLy KR R B 3 Aoy et
WX R F B BRI T RA, H X G RE, XA BT ARAT B4
AR B PR ROR 7 b By R R R R, AT R R L SRR R, A,
AN ETRIRSTE AT LRI R L e &R, Flam, “ BEGRM” TE AT
FL P W AE BAT A R3S A R 3R B AT RS 5 SR RAT 3, X AT 201
PR DA I, ) DR #ER W 4R & e, 4 AR RT DL e ey
BAERMEREN, RELHE, AT RIARED O ERKI LR, b,
PR AT URBEARE LA L, FHRREF T REE R £,
Rt RV BB LC(FHF,2023), MAFLELBRENERLBAEHTEA
WA T4, LRI SFRLEENRARTREAAB LA L WEL N, &
—BFEReMTEANBEFEFERA AL NEMHE AL, B EFE
EomARRY— 2 THER, Ed R L FRICEEMRAEATRLEZAL
wREEY, A EREZLBRMAN AFLEeRbFEERLCRALE
BERA, LEFEELBARAFABLT - THMEE, RA T2 H
RKAKLKEFEGMBER R, = ZFLELB IR NEERNRHMEE
B i 2% 5y i £ B Ry, T A B T G R e R R b RO R R R e BT
FEME( B A U ,2022) , BlEE, N SR T ERE, KT L A LA
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JAHEBRERMNERNEREN, HFEELBTUNRMHERREEE
B3 L2 REWEHEBRS, THEEFRAERNERTALAELRE, #lw,
AT R ESHERN L FIA  MAEEAAL, XA EFTRANER TS
FHAMEFNENEREE REANERTHESHERNTHERRE HF
HegRE HMAELSHRLEFRIHEFEFEARENT W, £ T, ®H
R B
‘i1 xFE&4
‘it 2. HFE&4
22 BT EE A R RO F RO R W E

BFE A R R T B H R A A OL SE B e B R ILE
TIANTHE .-, IHFRALBRFNBFHOAR, BHFLELBNRET
DUR#AMSBBSNBFOAR REE T E hE RRERNLERS,
Bl BRABF N BHRATEF LRI E, TUNRKNERER-E ELE
e RS, RIERNEFNERRE, BB, 3 FMHNE R KA S @R
BT ELZHN LTkl , TURABBEFRERBRSBEMRS T E, TR
TR ABRERF(ETMFRE,2022), =  BF RV EFFRXEE
WANAZ RS, BFLEELBNRERETURIRLEF T AL EHER
ARG BRI EFRERERRE, Pl B ERL KLY
BRI KBRS H X A BY SR, T A SE IR b A PR S A R A A
W HHRRERBEFREF TSR E, TR KL FFCRE (T LA,
2022), F= RHFRAFLEHEMAFTAR, HFLEELBNKETUR
HE R AT 7l B AR B AR A A A G, HE B R P b i R B A E L E R KRR HE A T
WMARE, Plin, BB F AR, TUAEAR AT T RAFHYE
ERVTWEELEZMNE  RERm M mER T E4h, W ERARAF
W EM WA A R (BTN F,2022) , X BF At TR IR ATE R
RERVAEFREMRFRVERLAENRGEAEENEN, BEFE
EWE, EA,BAUFTNRARE, RAWUHFFERANKAENRLTAL, T
BrEELm R EHTET2HERLAFHFR, BT — 2L &7
U HRF KU, BARUFORRER TG, LA, HAFTERTUREG LKL
EFERE BEST AR MR A FRE A= 7R, EAEFSHER, X
BARGNH 5 R A FIRE A7 KA TR, 7625 3R 0 34K % 5%
CRFENZm AR, T, 38 8 T A

B 3. HORA) 2T R4 3hH i Rk %580 2 & oh B

AR Ak e 3 T R B A ALY
AR b BT A A4 3F B W
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23 HFEE SRR GBI

HER BB T N B FEEALBMR L ERLHLFERNE HET
— AP BER M (PR B 2022), Blin (xTABRBE Z K LEWNET
BEHYRE WAL HREELS LR, EHNLBRS & AR R, LHFR
WA FREERE AR FRI B FLRBORE, (X THERE
ABEANESENYE N ERHARKE LT &S0, 854 mlH
IAFEFEFVMEARY HAZELBRPRFLREERS, XIFEFRL
B R, (R T RN R A 54 M B A B3 & R b KA KR %730 6
WEFEL)RBEXFREARKAFTMEELE, EHREARCAE TN,
MERA ML, (RFOINAEIRER)VRHERH#RFTRY K540
B F RSN LR, R T 24T, RE R L A& e IE B KR R
BERW S BICMENRE (BNES 2022), 4 Lk, RN KR KT 2
WA G R R FEE AR L R LS SO E R R, X TR 3R LT
BREMEAXHBUAAEEE,TH2EFAN BN PHERE THH
B, MTRIVAEFER KL ALmNE XEE, FH 2K N 25FLEK
FEHREFNZF, BFLEE LB RS H IR E Y w2 B X 2
A S O (BRRE S ,2021) B R, E AR BEAKFIREY X, i T A Al
WA R SRR, Rt 2 a RS AKTHENRIK, i FEE LT XA
AN ARSI R R R R e B R S AR A TR R
EFMARE HTRERLERLHE, HA  HFLELREYERKEBMR
SHRA, EEGFREBERTREBE, 2BRER ARG, BFLELBW
#STUAARBEE L L BN S WS HEIXTEHE LRSS T, BKE
RS BRA R SRR SRR, RE KA 4w RS AT foa s, AT IEt
RV EFHERE ATREGRLEHRLERE, R, KFEELRESHERT K
RBAKF, EEHFREATREAH X, i T KEHBRNKT A FRMK, K
R ARMEXKTFRARERMARK T L ELBNE TUFHLARE
WHEBATHZF, BERREAAT, BRI ZHFE LR, HTEB KL
BRI R (R R A B 4, 2021) , Tk 4R A R R

Bt 4: #F5 &t RALAFBICHFENG Y 0B AT R,

3 APt
31 REHM

(1) fEBAE— RV FB L FE (efficiency) , 2 F F| Al DEA-Malmquist
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WE BANERARLEAFEE RLF s H #HHaR, = HERaFRAk L
BFEE EHRIL, P, RLERFEXA PIM 7 E 0 (24 K4%,2014), K
b B0 = (AR AR OC + F d A D+ [ AR D ) - K WAk HE R, 5 IPCC (2019
FEBITI) 304 5 A0 XA (BR B M4 2016, B i@ f sk /N F,2019) , % 1 7]
A % R B R Fr s O R B,

F1 RMF ARG R

IR UEF &L B BLAH

KA AR 0. 8956kg - kg™ A 0.49t(C) - hm™
KY 4.934kg - kg™ B 0.0021kg(C) - m2a™!
R 5.18kg - kg™ i H 2.1t1(C) - hm™

S 0.5927kg - kg™

b E B 20. 476kg + hm™

(2) BELTE BFLELH (index), XEXKATERFHF 4o
PG B e B R e B AR AR AT B (3P ,2020)

(3) & E——H ARG H (innovation) , K #F Z L F L E 4 & % KL
BRI ENNENF, X ERBEARUFEIFNTEHTHAR, K LA
ARV ARMEEEZLRB 2, 2R AQFHEEZERRN, K LHAARAATFH
Rw T BRR L & 78 5 20 4 AR, RE ROk A PR R P T R R R L % AR
CaEmigsg, Bk, BdRUIME S I R EELARUF AT, TUN—F
A2 E R ROl A PR AR E L, BT AR B F A R R kR O
BE N, AR B AT XA R A 2 R AATEE,

(4) Bl % E—I T AF (urban) | 4 @ K & KT (finance) | A 1 ¥
7K (capital ) | B & & #1395 (technology ) K Mk 2 & AL (scale) , H H I
AT RREA O/ EEAT (%) RAE, IR A AT KB T 307 b3 82 &bk
BRILHRENE W, RTALSHERLIHAH T RILEEE RAF A
MEkFEDH, 48K EAKT &I FFK/GDP RAE, 4 8 KR AT R B
T AR R B LR R, A R A B R e gk R T LR B R W L
RAF AR, R R EFHRICRE, AN THARKFHELERARE NG
(RARE,2011), KA FHAETERERKME,ANRERAKTFRBRT F20 4 F M
MRV ERLCEENTH, AAREEGNRRTUE B EENRRLEK
AFEREF BRI EsCRE, B A RIRENAE NI =& AR
BoRFAE, BEAEFTR BT AHAF AR EHFCREN T, B EA
FAURBTREAF SR E BREALAEFRA, NTRER L EFRLCRE, K
WEERBESR Y FRILRETELLWND W, KRR T2 E 2t
MBEAFERE T B RV EFHRICRE, BRE, AAERLETH2 R
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£ B AR IR R IR, R R BRI R, Bk, R EE
AR E 2 H R B LW DU S B R xR g s DR R R R ok, R
RHIFERFLELRBATR L FHICREN Y, E+FTRF(2023) WFR,
FAREMFEREAR(T AT/ RAFH A (FA)BERLZENE,

32 ®MALE

& il Hansen By AR I THE R AR A 0 E 7 & E e mh b R b g s D&
Z R R, NI X E TS ZTHAER 55 b TR,
efﬁCiencyL'z :5 +Blindexit : I(qiz = ‘YI> +,32indexi, : I(Qit > 71) +

acontrols, + g, (1)
efficiency, =46 + Bindex, + I(q, <vy,) + B,index, - I(y, < ¢, <7vy,) +

Biindex, « I(q, > y,) + acontrols, + &, (2)
efficiency, =6 + B,index, + I(q, <vy,) +B,index, *+ I(y, < q, S7vy,) + - +

B,index, + I(gq, > 7y,) + acontrols, + &, (3)

A efficiency, £ W MBELER L HHRILHE index, EHBELZEHFLES
g, HITRZE,y HITHE, ] AT E B, controls, K IEH & &, &M T
b K SF (urban) | Tk A6 K P (industry ) | % 48 5 5 2 & (open) | 4 Bk X & K F
(finance) \Hi X 2 5 & & K F (economy) . A 1 % A& A F (capital ) . B & & FF
3, (technology) , e, 4% %7,

33 FHAE W

BiE EFERIFET 2011—2020 FHXFHNE LR ITFLE FERITF L,
FEANGITE LSS BFEELBEBRTIRERFET(UEAF R T LEESL
kTR 3 (2011—2020 4F ) ), #p sk R B R A EE AT, TR E 5 R
PEbE K, BRI 30 N4 () 1B M A Rt &, AR B Al ik BORAE(E n 5k 2 FT o

®2 WAMEREITER

T E 4R 5 H{E TR &/ME S
BrtEsa index 217.2461 96. 9682 18. 3300 431.9276
QIR L7 N & efficiency 1. 3608 1.2258 0. 1009 6. 5605
BA AN H innovation 7. 6898 1.1247 4.5433 10. 0664
A FEAR AT capital 8. 9600 0.8715 5.5949 12.2132
& @K KT finance 4.2297 2.2950 1.3345 13.4324
A AR urban 59. 0064 12.2183 35.0300 89. 6000
B KR technology 58. 6022 89. 3666 0. 5020 709. 7250

R A scale 6.8011 4.2263 0. 1584 27.7140
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Wk 2 BT, BT E A R AR B E 0 217. 2461, H P & K {E (431.9276)
A /ME (18.3300) B9 23 2, 47V 2 B 3£ 96. 9682, B4R 4% B Hk, it W R Bl M X
B FEELBARKTFERKNZ R, KL EHICEFENHMEAH 1.3608, 77
VEZ Oy 1.2258, VA SR AR 0 & B A R /ME A B 0. 1009, 5k A (B X AL 6. 5605,
A B R LR R BAR £,

4 FIELZR 55T

41 HEENA

HRAE TR 260 R AR AL 6 A 3 B B, SR U BT B A A 1R 28 B e 1T e £
E R ERAATHNAR ERAAFELITHRY, Ak 3 v,

x3 MR ERE

1T % F it & p1E 10% s F-18 5% I F1E 1%l 18
B4 20. 04 0. 0400 15.1122 17. 6324 25.9307
WE T 13.25 0. 4480 19.2942 20. 8694 24.3704

VE op A FAE 3 7 K F bootstrap A% L 500 K J5 5 F| Y £ R

EHEI TR ERE #—FEARAMAB B TR EHTE R, Tody
[ TAREAETHE 4 159. 8600, 757 95% & 12 K Tt & 15 X [8] [ 155. 2950 ~ 160. 0700 ] =
W, A AERERE, RETHERNEREFELE Rk 47,

R4 BEENEMNEREPRER

TE BA(1)
index (¢, <159. 86000) 0.0094
(0.0028)
index( ¢;,>159. 8600) 0.0044 -
(0.0021)
. 0.5420 ™
capital
(0.2140)
. 0.0707
finance
(0. 1540)
-0.0419
urban
(0.0473)
.0034"
technology 0. 003
(0.0018)
0. 1060
scale

(0.0756)
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gk
% E HA(1)

-3.3290
constant

(2.9710)
R? 0. 199
F 1 9.31™
N 300

E TR AR R T 1% 5% 10% K F £ B AE S O E I R B AT £

mk 4T, BT EELRAR D AR CKRELAERRAEN, LY H
BEuEHFEELYAETHEXAFAEZRE, ZREEANELF S
A R IR X R v R K TR X R v RORL, A B A xRk g R
CRENPFETERNE, —FFEFEERR, BEXE HFLELH
HHMRETUREFEELHM RN T IER, ARG AN ER G2
mEAMMERRSNE, MR RLFRICHENRS, W, HFLE
SRR RE AT URAR T ALK £GP oy SR &R &
FEAn A B R PR M IR R R B B HE R L, HE — P R R R
CHE, A, EFRGHFEELRITREXE, 7L E S k&R
FRILBRENY MM FAZRE, KITERES KT EEL#ELRT,
TURHBESWANERERNK T L RSB B, R R LFRLKE ;M H
MERRNHFEEeREERES, TZZH4ATHRANABNLBRS AT
"w TR B HRICRE N AR, A, kT EELwE L - THME
FVEEER FEERNRMEE WA Z#EHRBNR, E@RHRAHKL D, &
LA BT EESRIEIOT R L F IR R A A IE mRBER, B HEYEK
B G #FL B e w e [ THE A KB 1 AR 2 oL,

NEHEEWZ W ARABRE, AT FAKF (capital) 5§ 4 #k & & A F
(finance) X K W B ME LA B ERIER, &5, AN FARKFREST
DR SR R R PR E, AT R B R SR ICRE, §5, MEA
A HARAF R E KR R K TR AR B R, TR 9 A ¥
BHBORAH T R Rk A PR AR BRHE BRI AR R g AR
BE, RR, emABAFHRGTURARLAKRCTREL K, HEL
MR SMERARE KREGEFMRER LML RMR S, IR £
A IR A T R R R, R LR R R R AR R L R
R FHILBE, ®a, A K ARKFFE 8L RAT RS T AR,
Tk REAEFN . A B AP B 52 8 °T AR 3t 4 Rk AR 5 R B A o BE T R oY
HONATRAKRSBROAMNRG e RRS0E AW e RS0 E XA
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Fem U URIFASHAKF R G, Bt o m RS0 LR, s KR
BAHFAEN o H R, AT R#AR L ERCHENRS, MW
feKF (urban) R b R ICEFE AR mER, B4, MTEFERKHME
RO R A= B IR, B ST A B9 KR, b R R R O TR
i R ERB R , BRI A FZ B RS, XMHFERLT, Kok & = oy
WAREMLZE B, ERRLMEFRILRETR, LR WMT e FEK
W P R AR AT RSB IC R E, M mHER R, Ry £ 77 RE
HEmEARA HRA N T MR, XAEAEE YR K kS
SRR, AT A T R L& ey s A, 5 R B 3T i 2 T
SR EF AT LA AEAE T @A X o xR B AL E A
T % o, B K R FF I (technology ) At & b % # I 3 & B A IE 1 1 BT, F DA
v RN A PR R A YR R R AR AT R D RO A PR T AR A Y AR RE ek
o Bltm, E A R R BB R 6B SOR By R R R DL Bk R A R
VN O R & U s e = N &b e S e R S N TR
TRERLEFRLHAE, RALBRXENRL R BRMES R 0 FHF5H L6
PRI R LKL E, KRR E A (scale) SRV EmICwE LA mAEN,
K BB AW Y A DR 3R AL AR R 5, WA A T % 3 fe b UR Y
HRE, AT AR A R AR R A FEEETE, RS
R A PR AT AR R 2 PR B B HE B A A TR & R L A B BE,

42 WEMZN

KAFNBE&R N ZFREHRATON BB FLEELBOT -5 1
BN TEAE 3R A A5 45 R B % Score chi2(1)=1.51252(p=0.2188) , %
X R BIX HO=rA TEREH A TE R EH R ERNEEL, &0
BENE F Zit & A 3126.63 >10, & /NFAEE 41T & # 3148.90>13. 96 (15% 7K
Y, HTEAEERF £, UE#% K-Prk F S8, E£FEBE HO=HFEH
TAGE, HH 98.523>12.83(15% K F) , Bt bl 48 4 15 1% HO=% % 55 T &
TE BEEREFLERBES iR,

K5 HNEMSWER

~ index efficiency
RE
BA(3) A (4)
LI. index 05333
(0.0342)
1.2. index 0- 3710

(0.0338)
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ik
55 index efficiency
L
WA (3) A (4)
) 0. 0046 ***
index
(0.0016)
ol 0.8927 0.2271
it
capra (2.0910) (0. 1447)
i 0. 8546 0.0827 ™
mance
(0.5200) (0.0412)
b 1.9326 -0. 0456 ***
urban
(0.1563) (0.0115)
eehnl -0. 0083 0.0012"
connotosy (0.0131) (0.0007)
| -1.3718" * -0.0232
e (0.2630) (0.0165)
nt -93. 6850 *** 0.7559
constan
(14.2205) (0.9428)
R? 0.974 0.114
N 280 280

VLT R R R R 1% 5% A0 10% KT LR E S AN EEREEATESE,

kS  TARE(HFLEepMmTE—HinE ) MNAELE

(BFLELR) MK, HRMREBE,FRBREAT 10, ELFRBEE, LAT
AXEFEHTARE, BALAM, AABNERRNAZE KT LA LRK
PSR S & R VK A

43 REMEDLE

AEAFE W E LGRS, R LR Ry B, X E XA SRR
REHNRBOER AR BHAR ALY R = F 7 R AT REMLE A
EhEe T (DBERBERE, ERFBORE) 2 AT U RER T &R
R, AAEHF I BH W & aE X gy & T A YKk & FfR
NEFRARERELWEMN LT, Al ALEFLBTE KRTUEMm
FERERITRAERE A FEFL S R LEFRZEREFKE, F
M, AL ERNEREREER T EELBMORREN, TUR R E T &5
TRAERNBXWEREE #TIFERFEEL AR L FRLIENY
W, EREEREY RAZKRMNEXE (%) A RFEELREEERT,
EHATEEENA, T EEL BB RGBT R ET 25 TAAE RN
ML RBRE, BN E AR E, (2)XAHRAE, AH%K—
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WA H A RE R, R EE 1% AT T RN A4 RALE, (3) 4]
BRHOER, REAEFEELROLRERED W, WAL HREF &0 KKK
PR A B AR AT AT, BRERWEL 6 TR,

x6 TEMRRER

. BT E U5 R AL FE S AE
5B
HA(5) A (6) AL (T)
index (¢, <62.7814) 00383
(0.0193)
index (g, >62.7814) 0.0289
(0.0101)
index (g, <159. 8600) ?‘00008062;)
index(¢;,>159. 8600) (0 0040 )
0.0021
index( ¢, <318.4777) (z 0080 )
0. 0030
index(q;,>318.4777) (0 0051 )
0.0029
- 0. 6430 " 0.7100 " 0.6570 "
capita
P (0.2080) (0.2470) (0.2240)
; 0.0077 0. 1030 0. 0036
Hanee (0.1490) (0.1590) (0. 1600)
) 0. 0446 ~0.0423 0. 1000
T n
e (0.0407) (0.0470) (0.0612)
el 0.0035 " 0.0045 " ~0.0001
echnolo;
& (0.0017) (0.0021) (0.0020)
| 0. 0689 0. 0986 0.0891
seate (0.0717) (0.0757) (0.0774)
~4.1160 ~4. 8640 0. 5990
:onstant
constan (2.5300) (3.1280) (3.2110)
R? 0.192 0.214 0.231
F & 8.91 10.21 9.76
N 300 300 260

TR R R R 1% 5% T 10%KF LB E RS NN E T R B £,

Ik 6 im BAG) ~BEB() A BREBRBELE FRAHE JIRE
BHWETTER ROCHALRETEF LR RV FRIIREZ P FAE
DEITERA, ZHEERKNG S H L X EEILERELRME,#— i
ARG R S
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44 FFELT

KHIDAR, b THREER KR MAERE, & EF R X% 6635 E L
EFHAR N EEEFLEEAB SRV FRILREENE 2R, AREL AR
VEST A ARFATH 0, AFE W F AL — P HTRIBER,

441 BB EFESH

2016 FHM G20 2 VR B H F L EL B EH A EN), S F 4 m oK E
P RE., TRABFLEAMNAETFE -/, L2017 £ N 24
WRERA BB FLEEABAERARVERILAEFEN T, LTk, 55
2017 SEHT 5 WA A B AT | THE B AL A 30 45 Rk 7 Fom

£7 HERERES

B 2017 424 2017 4 &
CE
index (¢, <137.9000) ?-0159 )
0. 0079
index( ¢, >137. 9000) ?-0011 :
0. 0006
index( g;, <256. 2733) i.0206 )
0. 0070
index ( g;,>256.2733) (().0139 )
0. 0066
ital -0. 1160 -0.2320
apite
- (0. 1480) (0.2330)
fi 0.0776 " 0. 0626
manc
- (0.0398) (0.0540)
b —0.0072 -0.0352
o (0.0145) (0.0227)
technol -0. 0006 0. 0001
R (0.0017) (0.0012)
1 —-0.0347 -0.0184
- (0.0229) (0.0259)
tant 2.191™ 1.566
ronstan
- (1.073) (1.693)
R 0. 265 0182
i 8.62" 3. 46"
N 180 120
#Rp 0.016*

ok p R T AT 2 M R BE R B M, T R A (Bootstrap) 1000 K 8,
TR RRTE 1% 5%F 10% KT LE¥ 55 0AEERRNITEE,
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WETHT HFEELBERLERLEAENIHEAFAREEE
SOAM B IE M REER RS T 2016 F 20, [T E MK AT, 7T
E A B A5 4 d 137.9000 3 4n £ 256. 2733, it B 0T 4 BEAT b Fr ke o5 B E B9
W EES SR FLEELRAR L EFRCEREN T, R FLEL R
By oy 3G Ao % 9 T AF R B F A R R S AR ROR M X A R N AR B TR b AR T 3 ]
DERE, XPRBFLEL RN F R I F 0 I (R A, ok,
ITHESE LA RF LR A AT ELRE, XTHFER WA 54X H
FEWSERFLBRS A THFLELB AR L AERLEENER P
W, FE,EHANERFEEL N AR THER B RAFEZFME, KA
AEBRFEELBREX Y AR ATEHEXG T MR, 5 EREB -5,
442 HWRZFRIEAKTEF S

HTREEFERN BFLELRNERBEB XN E TR REAFEFER
WzR BFEELRARLERTAEND BN T R FERRER, VKRR
RO W R T R e AR KB A GDP KFE THEMRTHE, 2N
G R R AT K ARG R R X RO, AR 4 B Tk 8 T,

x8 WRXEFERKFEZRUESH

% § 25 RRFAFHK %5 R RIKATH K
5B
#A(10) A (11)
index( ¢, <159. 8600) (0- 0111 :
0. 0065
index(¢,,>159. 8600) (0~ 0012 )
0. 0007
index (g, <137.9000) (() 0266 )
0.0116
index( ¢;,>137.9000) E) 0032 :
0.0017
ital -0.2120 -0. 1200
apite
- (0.1790) (0. 1900)
fi 0.1790 " 0. 0640
inance (0.0898) (0. 0420)
b -0. 0245 0. 0244
- (0.0212) (0.0249)

OFFMAGDP KPR THEN MR AT Rk ARE AT LE LR HT EE LK
TR ER RN GDP KPR T HEM MK AT W E FA EET L/TE TR .,
P LEE IR ZE L RE E F TR R,
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ik
5 g Z KRBT ATHIX 25 K EARATH X
o
A (10) A (1)
0.0016 0. 0041
technology
(0.0014) (0.0046)
0.1123™ -0. 0256
scale
(0.0306) (0.0222)
4.0640 *** 2. 5660
constant
(1.2860) (1.8690)
R? 0. 1780 0.2340
F 1 4,45 12.47 %
N 120 180
FRp 0.038*

TR R R R 1% 5% 10% KT LB E S A ONE T R B AR E,

RS MALERANEFERERFLEELB YR L ERICRERER
EHERHAER, RN AR T EEABY AR TREREFEZ RS, =
HFHREFEEXZ, ABH AN K DNRE, ZHFLRKAKTH X 8% 0%
BTAFREGKTFHK, b, B4 FURIE,

5 #—F o

H3t— BRI T L B R RO B0 R B e AL SRR D AE (2022)
WA R T &, R ARUAFAR LR TR LOINFHER, HPILERDERI T,

x9 MBS

B innovation innovation innovation
A (13) A (14) HE(15)
R 0.0018 ***
index
(0.0003)
0.0016 ***
breadth
(0.0005)
0.0018 ™"
depth
(0.0005)
. 0. 1950 *** 0.184™ 0.176 ™
capital
(0.0751) (0.0754) (0.0737)
. -0.2110™" -0.209 ™ -0.211™
finance
(0.0218) (0.0219) (0.0218)
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3
) innovation innovation innovation
EE
H#A(13) HAL(14) HAL(15)
-0.0715 " -0. 0709 -0.0708 "™
urban
(0.0064) (0.00648) (0.0063)
0.0030 " 0.0031 ™" 0.0029 ***
technology
(0.0005) (0.0005) (0.0005)
0.125™ 0.125™" 0.127*
scale
(0.0103) (0.0104) (0.0103)
9.637™" 9.752" 9.765*"
constant
(0.464) (0.462) (0.455)
R? 0. 649 0.653 0. 657

EL TR 2R KR T 1% 5% 10% K F ERE ES AN EERAKEAREE,

R IPA,BA(B)EEFRETHFLELBERAWUFZHEAR
EFWNEMPH, EAH)EA(S) 2 EHFEELBE R EE AR
FERNEE M ARUFHNEAER ERE TR FEESBNEZ LA
RERMBMBEACFHETD ., ETH0, HAERF L ELRE WK L %5
CRENIRY FAGFAEEEZNFWED, E—ERE ERH#T R LA
WL EWR AL, XTI, BH3FEHEHA,

6 AREZEHEBEFREN

6.1 %

T 2011—2020 £ 4 5 30 4 M K 4, K A Malmquist 15 # 77 % 0 &
B E AR TEEARERFEE @ R L ARILNENEEY
WL,RARSEAZRREE BB FMEE SRR PN E

B THERXCMBRMAIERE, 3 — S L H g by AT R, &
BN EEE R T (DB FLELB AR L AHICEFEEHEmERHMER, H
VBN AR FEELBO AR THERX A FEZ R, AR FEELRKME
REHMBIEATHERAZHRL, FEFAUXR, 2d-RFRELED
B ERRKARE, )RFLELRSG KL %50 F N w1 7 &
Bz, M B ey EmRstER A B HE T 2016 £ 07, (3) &K K RMEATFH
Eé’]%k%"? EemPmBneg TEFREGAKTFHE, Zh, B4 EFUR

(4)&7!<@J¥ﬁm%k%%%éméﬂ4ﬂhﬂﬂ@@%@ﬁc?éﬁ?ﬁ%%}ﬂ%
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6.2 HL

MEBF G W H R, UL H 4 T

(1) mEHFepmfs RAKF L ELBMARLTENE, HFLTE
SRMEFELT oF B 2RI BRAV AR EFHETFE
EEEH . BT LA KB RN B, B & s8R 6 4 B89 5 F & #k
R, @mIMTURMARFAER REEERE FRNEBBST &,
WRALEFHWHEFR, BRLLTUMAEF AR, FLE &
o TEREmREHF U TR RAZF RN EFRE, TR EFH
HFEAURE B H T ACE, R A BF TR, IR £ #
FUER,

(2) BARBREER, LHRREBEERE, SemAREEFATR
JBe M X BT B B T E B e R LR ke AN R R BOR X 7 e KA
AR A IR 2 4 e LAY, 2 KK A Rl A AL 3 A AL 2R B9 15 B SR T BN X
e R R RS RE TR, A B AR AKCE A K A X R B
THE REARN @A RTALFERAEFXENNE, GEERLRK
e F e AR AZR WA RBRER XA T RIARE AL LR, K
NRBEERKE G0y L, IR E SR F 2 IR R k3 KRBk
B,

(3) LM BN % 7 R B R R AR A A SRR AR Rk R A
Tk R R BGLRE . BUF T LA IR AR G Rk B R T 3
WAL, 2 2T RAR AR K e AR A 2 07 SR W 3 Fude 5, W By R R A R b A ok
TRAmEREBER B ATEE T &k R EFRICRE, LHIRRR L&
FNIEBOR BT DL L A R R AR M A b R BE A R A B 7 R SR R OR
RBR AR e SR A B 7 i, IR A, R O R, A, R A AL
FEAE | 2 40 60 ] S IR OR b R R R AR e A b 25 T — B A
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Digital Universal Finance Can it Promote the Efficiency of

Agricultural Net Carbon Sequestration
—Tests Based on Panel Sill Models

Li Qian' Ke Zhang® Junxiu Song’

(1. School of Economics, Anhui University of Finance & Economics;
2. School of Economics and Management, Nanjing Agricultural University ;

3. School of Finance, Anhui University of Finance & Economics)

Abstract  Exploring the impact of digital inclusive finance on agricultural net
carbon sink efficiency has theoretical and practical significance for enriching the
theoretical system of digital finance and promoting the quality and efficiency of agricultural
low-carbon development. Based on the data of 30 provinces and municipalities in China
from 2011 to 2020, the Malmquist index method is used to measure the carbon emission
efficiency, the panel threshold model is used to explore the direct impact of digital
inclusive finance on the efficiency of agricultural net carbon sink, and the stepwise
regression method is used to explore the indirect impact of technological innovation as an
intermediary. In view of geographical location and policy inclination, the heterogeneity of
its impact effect is further studied. Digital inclusive finance has a positive effect on the
efficiency of agricultural net carbon sinks, and the effect is different in different threshold
ranges of digital inclusive finance. The effect in the low value area of digital inclusive
finance is greater than that in the high value area. There is a nonlinear relationship
between the two. Technological innovation is an important channel to affect the efficiency

of agricultural net carbon sinks. There are time differences in the impact of digital



F11EE 4 & K RGRFE BFLELRETRBRDLSFFILHE 149

inclusive finance and agricultural net carbon sink efficiency, and the positive promotion
effect at this stage is significantly higher than that before 2016. The impact of digital
inclusive finance in regions with low economic development is higher than that in regions
with high economic development. It is proposed to strengthen digital financial services and
promote the promotion of digital inclusive finance in the agricultural field ; reduce regional
development differences and implement heterogeneous governance strategies to
appropriately regulate digital financial supervision; through financial subsidies and other
ways to encourage farmers and agricultural enterprises to adopt low-carbon agricultural
technology and management methods, improve the efficiency of net carbon sinks and other

recommendations.
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