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) A R S 7 58 36 Al AR PR R BRI & B A B X R AN BB R 125 4l 2 7 80 AL R
I 0 B Y Sf SE HE O 75 e b B AR | 2% 1 85 RE Ak 09 R0 V05 11 28007, A1 A A e A U8 52 o 8 A 7 4 O
TR 4 AR B0 77 A, B TR A X B R A3 10 4 HE A (o [ s R B, 2020) P IR 4, B X,
Bl U580 R S 75 52 B REAL B S 2 R BB AL T 2 TR K AR B ) X IR R R R T AT X 4 (] B
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B Ak e T AR E R O AU B BB 5 3 0 0 AR R R B A A G R R B 2 ST R
B 1 (8 75 B A 785 5 BB A A (19 205 5 0 36 o1 B 0 100 2 7 R S G RO L B B A T
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L £ TRT I -t 30 e 2 A 7 R R S e AR B ke e A1 A 5 SEICURF B 358 LA 1) i A 3 L g
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AR RHT FRBE R RN Sh L 15 96 SR W R T 1 o 3 o D R, WD BRBE S e
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#2056 2 T HOR BHT ER B0 A A1 7 4 4 0 9 VR RS X R R R, A
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hy B Ml S R 4 T R g R A S R R B R R
28



AT EEE 00 F %151

L XiRsr R SRR

1. Bael SaE R E

(2015 % 5 38 SR Y0 E ) 45 B RE S R REALA AN L RS & 19 AL — R ik
BRERGE 047 i R T EAT A0 BT A B M T R SRR M SR AT R R TE T A AL R
% R RE AL R R AL RIIR 55 e AL T D T, B AE AR Tl R 5 ol S5 45 R AR A
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B+ T B, LUB REAL g SLab A2 3 B U5 AN 15 EUTR BE Bl A&, 0 B AL 5 B IR A 0 A K A L TR
DA K il TR T 3 TR E i, o A VR 4 PR LA 1A RE L Z AR BB R A B RR VB RE AN B R G R
5 FETAFE R AIE

5 R AL R TR X I8k AE VR AR MR AR 0T - (1) B BEAL B4 R HEHE LN . Seamans 1 Raj(2018)
5t R AR S —FiOE RS A 2 A B RE ) 8 KRB SN T e A
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W, I 38 1 50 2 oA 2 R U IR 4% 4 il R4 T B B T B A, B ok 7 A R R ER A S Y,
B AL A0 il I S WL A B 45 S R RE IR A 77 1) 11 Ak, 4R R REVRACR . B AR ALAR i w B RE A A IR i
5 RE A YA R A FRBE A 7 R0 A RETEUR AR AE A R T Al P Al 9 R X ] 6 5
BONE o B REAL A VAR B R, 2 b 2l IUUE IS S5 A0 T R B I E C TRE RS A P R
PR R A AE P2 30% (DeCanio ,2016) ' L e A, I e 5 AR SR sl 2 44 20 TF 35 W 1 R 515 8L, 5 Bl
Dol 3R A5 56 T R U MG 7%= 12 R O i 5 T DR AN 0 15 12, TR IR, I8 B AR g £ 3 0 R ™
JEURE SR AR ) e AR A 5 BB R4 TN 52 B IR AR RITAB AR, 2 5 BB U A% R (Chui 48,2018) 1
(2) B BEAL Y b R W CIERON o X T B WAl i 7, 50 BE AL B9 SE G 32 25 1 Al MR A PR 4 R
st A R R SR 10 TR, O TR A R R A DU R 7 5 T 9 Ml 5 5 i
A b 5 ik B T I RE R R I (IS BERE A0S e (MK £, 2018) 18T WAy F R N T 4R A
SEGEYR, BEAT T A VS S ALV T B, A R el T R R IR B OR K, L RE S i BR 5 A fE
Rl R 8 O N O | A = AL DA AR | | A 7 UG L Dl R (O
i S 6F R U i TR 0 TR B0 5 3 L S B0 I Al 38 00 N R W Aol B S VR AN W HEHE
U Al HE AT R 2 56 5 U, [ 087 R A LR VA R e b R A R 4 7 R (R
BEVR AR . DRI, A SR 0 R A 3%

H, -8 B Ak 35 725 b IX B IR 0%

2. B RBIF AT ER

B BE AL X R R 2 55 30 9 7 R AN RIS o R OR T B S B Ml R A 43 TRE AR S 46 ] B (L 2 7
TR (1 45 25 R 725 i A A B K T A4 TR 8 o o AR, 3 ok 5 R A B Tk 3l 4 T A 3 e R
FIFH Y5 e b B0 A5 7 B R B0 3 2R B IR OR BL 7, O A ol R XA SR 22 B% % 5 (Acemoglu I
Restrepo,2020) (4] o

AR SCH 3 LR = A D5 T 1 B AR BT 04T 5 0 R BB AL S RE R AR S R (1) FE AR, 4
BRAE REAL TR AL T & BRI, LA S ik LA fF B J . B REAL I B H SRR BI A —
RERBAERE ), X T B AE Z R & A SURIBE & S . X AR A K O &, B BT & 52 A
BT, Al A RE 1 FIORS 1 EAT 5 RE VR A 7 5 e Ak BEAT OC B H R T K . RIRE ML, s A A
L BT T RE AR AR o AR, B AL RRE AR B3 A XL v T 0 S i A G B AR 4D, A3 RE R
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W 24 RE T IX B A IR I I 45 7 £, 93 5 R AL ) B WA R G X Al 35 e W AT W A
I, AR AT R AL TRl BRI T B 0 A Al Al 3 B IR ROR (Ze 14245 ,2020) YL (2) R
BN . AR By b AT S g 2 b LR TR A A 0 7 2 B A b 2R 7 R O 4R A ki RO
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He AR KT B, Al i 1 B A A S 2, 5T R T A Bl R AL A R R, R A
0 e A N P B B T A 7 R o A0 Sl b X A Rt X T i L B 0 2 3T 00N T B ok il U
F T REAL S S A 7 LA B4 BR A | A RE AR Y5 YL HE T Bt o AR B 7 K - o 5, 8 B A o G A
b3 5 47 2 T B A AR A 0 R R B Ak R 5C A B IR B R TS e b TR R (R R 4
2018) 1" o PRI, AS S A0 R 3

H, B AR A7 2 5 A VR R, T ISR B A Ak ok R YR80 1 1E 1 R

3. RS M B 8 5 4E A

3 3k 5 A T SR I VBB R 4 R S TR A A0 T b ) o T 22 B G R T e R A AR
X AN U0 R, TF 76 10 I B RT R A B PR J7 o 15 AR 75 e Ak B 28 25 vk SR A Bh O B = v B
AL 2 52, T 5 3 1 BOURF A9 PR 55 ML) ) B ok TR 2 1 (JA Y 1 45 ,2015) T B BRIG R
PREEH ] — 75 T Ml AR A5 AN S A — 38 43 W 4 ok ¥ BV e ), S A R AR A R T MR A R R
PR R A UL 5 55— 7 T, 45 B 54 EORF R 55 0 R 7 2 180 3@ WL, 0 38 4 b AT B R AT %
1 FH 20 ) 5 T 420 6 o R D 195 T4 A BB AR 1R T AR A Sk 1) 970 T R IR, I I R R A A
b ZE R T, FR N A AME L

AR SCA LA WA D7 T 15 B BR800 40 5 2 R AL AN RE TR AR 9 56 R w (1) AR AL, 7
WL B 40 (2015 ) V1 30 Sy, B0 AL A6 B 5 L A Tl B9 251 O IR AR £l 30 57 1R 3 43 W 4 AT
FHTI5 Wi MALBE . X T REVR S 55 42 BUAT b, BORE ) R 199 BE A 5 1R A0 TS 2 HE BORR 1 25 BR ol 4
b 2R 2 AR Al A 7= S5, 0 S 3 Yl o R R, 1 4 S — R B HETS B A B AR A T
b I 2 R A S B S T B T Y A RE VR AR, B SR BB R i AR, R A 7 {E R
/D5 Yy g HE T (KB4 2018) 1 BREE R R v Al A (R e AL A RE R IR AR B B ST B 0
WK 95 SR I AT R | 7 R I I R R A A o R VR A A e R L
SR PR, S BURE IR T T BB BT, 4 TH 5 Y Ak PR A BRI B R Ok A 25 A
BE TN G . DRI, B 050 Mo /K T 5 i T L 788 3 5k 8 A B AR B e A VR R R A 7 ML
KT G0 BRI 25 o BRI R 7E 24T R 75 A2 408 A b 107 R R Ak il 3 B TR R IOk T LA SR o 1
e I AR 20T IR 388 PR R T M S 28 I M R — e, (2) BRI AL RN . AR (2019) P
Tt TR o L B R ) S e R R A 7 A A SR A 4 A A SR B 7l 2 A I A 4 S
T B 5 PR AR B A, O P B R SR Al AR AT R BRI A0 2 36 el o i U
I FE RS Yo B AR PEAT BT, HCF T REFE 5 TR RIS Y o T 45 50 1 A= 77 45 0 R HE 35 B3R AR
— 4 e T i X LA T 7 R AR T 5 9 T O T o A S B A T RE AR T A, LB RE Ll
P S B H AR 38 1 2 5 B T R 5 S AR RN W B K v R A BT S R i A A i
B RE AR [ 3473 LR, P B £ 0 I 1) AT 35 Y Ak B0 AR (0 F AT S R M TR R B
LA 45 e By 1R A 2R 2 E B T8 7R ( Geng I Cui,2020) 7 [ I , BRI B4 B 75 4 55 1) B VRN 5%
By A TGS il 2 1 v R R 1 1 R A A e A R TR R R A B R B
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FE SRR T 3 SR ) 0 2 e e it B T 0y 3K, o B | S B R A A S
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(2021) 2 {07 v 0 B AR 45 (2011) 0 fg S AN AT i R 4% 4 ) 9 RE AL FE B (INT) - DML A
N A 2T HL RS ARk 1 S (B o AR 7 AR O 0 4 Q8 RRAX BSR4, i T onAE ol T RS 3
ST FL T R A 0 0 AAT o5 A 7 AR 00 1 5 B A B, 32 BN R B R A IR
S5 HICA o5 A 7 BB B TR DR PR AR BE , S i AR L R Al S Y 1T RS A 7
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FE PR IR ARG B, 7 A 5 RV G B R WA R VR T ARG A R S e L R I B0 B AR A K
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3, 3T EL2 50 S0 0 1 R 5 S P T 2 R RS W T R 0 39 K TR X AR A 52
T 0L RS2 7 5 A A A R 1 e, A UL T R DU TR UK R BT B (S SR R e
2020) 7o DRI, AR SO S ok AR B 4 (2017 ) {2 T AR AR 5 R AL 11 LA R i A
B I AR QT (INN) o Bl S I8 T 2004—2016 4E [ S0 H4E %) A ERHE SR %) .

2) FREERUA (ERI) o BRI AL 18 BORF LLFRBE LR 47 R8I35 24 S H B9, oF s all 9% U500 ) 47
T B A P R R T IR AT R AR AT B M A T TR T . P g A (2017) U A
FH AL 5 A R K 2 400 45 3 e 4 1 Ak B % 6 3R 3k b R 4 T B, 4 T B L 4 B
A7 T AE AN 2 35 (2018 ) O WUk 4 T 0 Ml 38 B B9 Tl 75 e BRARE AR o B8 10 4 A A A o
36 26 7 1 149 B — i 30 Y I SR A B 7 T o A SR AR IR 35 Y W R 4 R 0 7 A P S B 45 o

@ B BEALAH & A M ok 5 T BE il 1 P (https : //www. gkzhan. com/ ) , & F) ¥ 245 B [ (https ;. //www. baiten. en/ ) JEFC {5
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SEAT DT SR T S B, B S R BUF S TR R AEEA KRR FERTISE L TR
J BRI K R R 3 b A AU R S R R R A — S AR XA — AR AR R
(¥ 2R 46 B AT s v T A B T D S R4 T B A% A T bR I TR AR A AS B f
(9 T Ak 16 50 DB T R B (GOV) |l FH 45 45 105 BORF W B 2 i o A2 7% A 09 e . DA 9 hR 3y
i et 2004—2016 4F ([ G5 3HAF %) (B RE VR 2847 5 ) A Crb BN T G847 58 ) 348, MG BN
PFEHg 2000 4F (9 ¢ 4% K F-
2. R
AR SO 7 A A M 7 (2015) 7 E S (8 P A T AR A TR 20 AT R Ak X X IR IR A% R 11
S0 -
ENE, = o + BINT, + Y yX, +u, + A, + &, (2)
Horb  ENE, i B i A3 0 80 ¢ ARGy BETRRCE 5 INT, o % O i B 78 4, Sl 8RR AL 15 85
X, AP A o, R A 2 O, A, S B ) 3] 52 R &, o WAL B350, IR N 1E 25934
RE VR AR AEAE — 5E B IS M RV | B AL 7 9 A RS £ S T 2 301 B RE SR . R, 18 7
JE 3 45 (2017 ) M AT AT JE 0l R G5 MM 2543 GMM AR B il 345 L B AN
ENE, = a+ Y @ENE,  +BINT, + Y yX, +pu, + A, + &, (3)

Foh ENE, % BRI B T, FH o B 5
R SCHESE A A B 6B 5L SN T B VE 50 B L 10 5 T A MV L D

ENE, = a + Z o,ENE, . + B,INT, + B,MED, x INT, + B,MED,
j=1,,N

+ Z'YXn"',U«i"'/\: + &, (4)
Hob , MED, g 745 728 5, 2248 3 X R W& R AR o5 LU INN,, EREE ILTH ERI, #0150 Ry 42 1%
% FDI,,
3. R MG i A
® 1N A R R IRYEGETH  Ar SR  BR NS AE 7 EH (GDP) BIbREZE 2 10. 717, HoA 28 1Y
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KAE,E B THRANMESHRERLE?

PRAEZEIG/NT 2, IR B B A K . Sk (2 E R BEIRACR (ENE ) FREIIHAE (ENC) B35 {8 735 A
0. 687 FI 1. 153, pRrifEZE 4 0. 329 F1 0. 276, R AT A7 {ELAE 2 (LB 30T , T 4 (5 42 2 3K RE VRO A Y (E AR
VLT [ RE I B A A AN TE 28 o ol TR REAL CINT) S ] oy e Wik A i, B 2 b A7 b i Al b
B B RAE AR/ IMEAH 22 6. 798 MibnifE 2o 1, Bee e s R BoR B8 (INN) BREE AL (ERD) FIAk
P B BT (FDI) BIARIERE 7351 0. 072 1. 498 1 0. 369 , K 7E A M T , A8 iR BE A/ o L4 ol A% B
B, BRI BME B bR EZE S 10. 717 HER RE -5 fe/IMELAR 22 76. 378, b i 22 AR B/ o T H:

g o A i ) A B 22 249/ T 2, 8 A i A A RS AT Bl , B A E P

1 REHA MBS
RE HARE HE v 2= /A wOAME AL
ENE 390 0. 687 0. 144 0.329 1.247 0.568
ENC 390 1.153 0.722 0.276 4.323 0.941
INT 390 0. 000 1. 000 -0.924 5.874 -0.356
ERI 390 1.318 1. 498 0.112 9.951 0. 829
INN 390 0.153 0.072 0. 046 0. 388 0. 140
FDI 390 0.377 0. 369 0. 056 1. 849 0.209
EAD 390 0. 045 0. 049 0. 002 0.253 0.026
EST 390 0.959 0.369 0.300 1.991 0. 897
INS 390 1.274 0.433 0.436 2.396 1.200
EDU 390 9.078 0. 659 7.832 11.428 8.988
GDP 390 25.816 10. 717 10. 684 87. 062 24. 196
MAR 390 6.317 1.770 2. 640 10. 270 6.200
GOV 390 0. 063 0.087 0. 001 0.312 0. 001

VRO - 1 4 5 1
VU . SZUESS R 5 B

1. BRI

AR SC R P TPS K6 56 34 56 T1F 187 AR B4R 19 - Fa 4 (Jin L Kim,2018) ™ 0 fly F AR [8] 8 =2 1) 7T g
FETEAR M, T B P — A0 B 0 AR A 56 A0 CD G 30 2k 36 TE R 2 785 77 7 18 1 H 56 M A 2 4R
(Mensah %2019 ; Wei 45,2020 ) . £ 2 15, R QB (INN) SPRT 4898 (FDI) Tl
ZER (INS) | N\ 352 7% Bl (GDP) AT 34k 45 %0 (MAR) 1 IPS K 36 4 51 4 — 0.043 | - 0. 166 ,
0.059, — 1. 148 Fil —0. 121, %A 16 10% ) /K - b 45 206 A8 47 15 8 AR A0 JRUAIR 5 , 156 P 3 2 70 it e
SRR . HE— BT, BTG AR i CD AR ITE 1% KT 148 4 SR B, 18 B 9T A A Ak i 8 T A
TEAHSEVE L5800 TIPS Ky 06 26 3. KR REAL (INT) [¥) CIPS 46 B AT $1 46 S5 15, 1L 7 45t 3 7
10% 1K 146 28 55 B, I T A 728 5 19 CADF A 86 th 7 10% 9K F b 46 R % . P, %
VER T AR SR ST T A 7 e SRR

#* 2 HOE AR AR G E A AR A R
_ O A K AR AR AL AR A 5 %2R A AL AR A 5
i CD & % P IPS # i P CIPS # % P{f |CADF £ % P {E
ENE 18. 600 0. 00 -8.228 0. 00 -2.615 0. 00 —4.455 0. 00
ENC 53.952 0. 00 —48. 499 0.07 -4.906 0. 00 - 15. 865 0. 00
INT 61.013 0. 00 -4.101 0. 00 - 1.758 0.15 -3.459 0. 00
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AT EEE 00 F %151

b2
_ i P oy AR B AL AR A B B Z R A AL AR A 3o

wE CD # 3 P & IPS # I5 P {& CIPS # 35 P& CADF # I P &
ERI 61. 044 0. 00 -5.995 0. 00 -2.222 0. 00 -2.189 0. 00
INN 18. 428 0.00 -0.043 0.48 -2.011 0.05 -2.482 0. 00
FDI 38. 696 0.00 -0.166 0.13 -1.763 0.01 -1.404 0.07
EAD 60. 684 0. 00 -7.917 0. 00 -2.983 0. 00 -1.309 0. 09
EST 8. 837 0. 00 -4.903 0. 00 -2.635 0. 00 -3.424 0. 00
INS 27.812 0. 00 0. 059 0.52 -4. 060 0. 00 -1.821 0.01
EDU 60. 190 0. 00 -6.217 0. 00 -2.427 0. 00 -3.519 0. 00
GDP 49. 366 0.00 -1.148 0.13 -2.699 0.00 -4.104 0. 00
MAR 51.157 0.00 -0.121 0.18 -3.006 0.00 -3.518 0. 00
GOV 74. 878 0.00 -3.990 0.00 -4.232 0.00 -5.748 0. 00

TR R AR H R

2. B B R AT

RSO S TR B A 2R 58 GMM. B R gE A7 A T, 25 R ANk 3 Fron o 1 Jg, DL A T A 1] 15
i, B0 (1) Fig (3 ) REAL (INT) (9 22 %7390 2 0. 069 A1 0. 063, BI1E 1% Wy /K-F- 1 8 3% B ae L 5
SO RBEIAR B KR NIE, W) (2) A (4) & BE A CINT) X5 B8 I3 & 19 7F I 23 51
J =0. 04471 —0. 030, B W] BE AL A 007 A= 7™ 5[ 19 RE RN 9% B, I S R Ot L, LBl 25
T A 1m0 U5 S 49, B () (8 4 2 3K RE IR AR il I — SR — 30 A R M0 o3 il Oy 0422 1 - 0. 032, R
il e — I ) R 1% B9KF B 35, U0 BE A I 8] HE RS, 2 (5 4 5 5K R IR AR 1 il I 2800 0 35
TR REAL CINT) (9 2 500 0. 042, 55 oy S 2, FL/IN 5 25 T Al [l U0 99 28 2R 0 D s 0 30 0 f >4 40
SO ERBEIRACR . H1(6) HH 5 — WA I A R B TE 1% KPR35, B2 5 0 0. 852 Al
0. 020, RIVRE I 71 #E 14 11 1 B 25 T 1) 40 B 0ok 55 , 80 AE Ak %) BE BT FE B9/ O - 0. 084, 75 1% /K-
bR VR A X BE RIS AR RO VE O B DL B ARl A RE AL S AR 0 A B R RE IR AR B G
F B H, A B R CH AR —J7 w51 T B BN SRR A, G A 3 ik M5 RS R
R i R A A R B v RE RS A B R BT R O HLad o ™ R 4R T i O O R iR A
b i BT L (4 SO RE R e L7 s 55— T3 T R D AT B A T g A ORI IR e R
TR SEEOR A B RE IR AE A2 R A6 i, O ELd R B8 25 30 1 9B AU s B BE A Y L
KB R PR 20N R AR AR AR RE IR O B AR

P il A2 5 05 1, LB (5) AE(6) S i, BE IR BLIK ( EAD ) Xk (8 4 285 g IR 20R 19 A1
i =0. 036, % BEVETH FE Y AE 1] 2 0. 562, IV AE I BT I8 &y , A A T4 0F RE IR AL, 3X 15 ik e
B (2017) PV I SEIE HIIE . REVRIY 2R S5 A0 (EST) 16 1% HKF 1 1 W AR 4 (0 4 B KRB IR AL R,
FA 0,048, B KX HE TR AL A9V F A 0, (A S35, 0 W 3t 75 5 3 BB 22, 7 AR B 9 e
U, AR TR TR AR (R MR, 2011) 0 N YA (EDU) BT (0 & B R (B IR
RO IFFEARBEIIHAE , BVAIRKCF B3R T A F TR THROR o 52 808 K My 3 BRSSP sl | 3
RESR W PR PR R . A3 GDP iy, U6 Y 3 IX 28 T JRE /K P PR, L 7K 7 ol 25 4 458 o 3
i, REVR AR Wil i o T S Ak 1 BoBGes |, DX Ik 4 & e it B 1 ey, Aol o 1 4R T 3 58 4
WA A , AN I R HEATT5 e A 2], S B0 X RE IR AR T W . feJim , BUR T B JEE (GOV) X & (0 42
R AEIRBCR A ME FITE 1% B9/KF B35 0 0 % B8 IR AR B9 AR JHTE 1% 197K B ot Ui B BOR
R JRE B e, T Al 75 G B MR R AR, SRR O A M AT T S AR BREOR BB K, 3R T BETREOR
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KAE,E B THRANMESHRERLE?
*3 Fre KRR R EEEAER
i Bl AL 3 R A E R
g (1) (2) (3) (4) (5) (6)
ENE ENC ENE ENC ENE ENC
0.422™" 0.852™"
s —
(10.62) (54.13)
. -0.032 0. 020"
I Ja #}iﬂ
( -1.60) (3.11)
INT 0.069 ™ -0.044 " 0.063 -0.030"" 0.042 " -0.084 "
(7.90) (-2.74) (8.18) (-2.58) (8.02) (-5.14)
0.031 0.324 0.074 0.735 -0.036 0.562 "
FAD (0.34) (0.52) (0.86) (1.28) (-0.83) (6.16)
-0.009 -0.247 -0.043™ 0.250" -0.048"" -0.040
BT (-0.31) (-1.20) (-2.07) (1.95) (-2.96) (-1.28)
-0.021 -0.440"" -0.009 -0.269 " -0.003 -0.018
NS ( -1.44) ( —4.37) ( -0.70) (=3.11) ( -0.34) ( -0.80)
-0.000 0. 084 0.010 0. 030 0.023 " -0.031™"
EDY (-0.04) (0.99) (1.00) (0.45) (4.25) ( -2.70)
CDP 0.005 "™ -0.009 ™ 0.005 " -0.005" 0. 005 " -0.001
(8.60) ( -2.39) (9.79) ( -1.70) (14.07) (-1.04)
0. 000 -0.110™" 0.015™ -0.132" -0.002 0.021 "
MAR
(0.10) ( -3.28) (3.67) (-5.11) ( -1.25) (4.44)
cov 0.124™ 3.0417 0.124™ 3.381™ 0.263"" -0.4747"
(2.50) (8.94) (2.67) (10.85) (11.44) ( -8.61)
. 0.496 " 1.906 ™ 0.320"" 1.716 7 0. 064 0.304 "
(4.24) (2.36) (3.38) (2.80) (1.31) (3.04)
ANE R L YES YES YES YES YES YES
i A 2% S YES YES YES YES YES YES
Obs 390 390 390 390 330 330
R’ 0.713 0.341 0. 843 0. 658
Chi’ 2345.763 2316. 085

T BB 1% 5% 0% KT F B, T
VR R U8« 11 % i 3
i X gE IR 2 R Y 4E LR

3. &Re

(D) EARGIH W EAAER . 24wl , B w s — 3R 2 80 RECSLE 10% HKF 3
I, I LR A I () RS | 2h 25 8500 2 0 5, 3X 5 R0 SCEE AL, B (1) B RE Ak 1 R B 1% 1K
V- 2 R 0. 038, M H AR AF (INN) B9 ZECH 0. 100, 7E 5% By /K 1 1 3% ik, Ui B3 fe 1k fil 4
ARABTH X G 2 E R BRI RCR R R M AE . 81 (2) 5 BE 1L X ¢ 6 & 2 E BB IR FUR I E R B
AN IE  BRAE B9 R BN 0. 127 , 38 BT INN x INT ) 2504 0. 133, B A G137 5 A 2 fig 1k
Xt o, 4> B AR IR R 1Y IE M AE . 81 (3) 3 RE 1k A0 B R G B X fig R T RE 09 1R H 0N
B —0.087F1 -0. 193, HTE 5% BY/KF- 1Rk, BRI e Ak A A G187 1 9 AR B0 A= 7™ B (8 1Y) B 5 I
ik, B (4) 8 Rk CINT) FE R BT (INN) 1 R 5055 518 - 0.068 1 - 0. 181, 38 H.J 1) Z $U 1E
1% By 7KF 1 53R - 0. 087, B 25 F R GFr g it AL Re b X se M AE M i mifEH . DA L4585
B H, A, B AR 3T, JUHZ & WL R L i 4 BB 08 ™ A2t B Re Ak 5 Al 2k 7 o B
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AT EEE 00 F %151

FHZE A 0025 A UL BT R B 3 RETRORI AR BB DRV ARE AR A, I ELI 38 % RE AL B AR ) i, 4
PLAF BOIRIEL 2 T E T K die AL B | B T B SR AR ) B 5 3 1kl B A B Ak R RE AL, 4R R e TR
(2 F T iE5£,2019) 77,

* 4 B R Fr A A
(1) (2) (3) (4)
T E
ENE ENE ENC ENC
" 0.414" 0.345"" 0. 859 " 0.861 "
WE— M
(10. 40) (8.26) (53.79) (53.54)
» -0.025 -0.037" 0. 020 " 0. 020"
b |
(-1.21) (-1.84) (3.13) (3.12)
0.038 " 0.010 -0.087 " -0.068 ™"
INT
(6.79) (1.17) ( -5.34) (-2.71)
0.133" -0.087 "
INN x INT
(4.44) ( -3.01)
0.100* 0.127 -0.193* -0.181"
INN
(2.25) (2.90) (-2.07) (-1.92)
AR B YES YES YES YES
R gl YES YES YES YES
Obs 330 330 330 330
Chi’ 2360. 819 2502. 667 2347. 564 2347.373

™™ 07 AN ERRTE 1% 5% 10% KT BE i TR iR G, AR RN RS R, TR
TERR R AR R
(2) BREE R BV VE o 28 S nl 20, 2k 20 00 B WS ULE 1% 19K b 36 40 SR 2, OF

LG 30 RO/ TG — 30, AT RE R AR B A5 | LSS Rl I Ak Bt o i 4 3% 1 ek 5 . 1)
(1) B REAL (INT) % 48 (0,4 B 2 RE WAL R I VR T 0 0. 026, 18 1% (K 1= .3, 3 HER S ML (ERI)
[ 22 Bt 5235 SR 0, VA R AL AN PRI ML 4 5 4 60 A BB AR RO . B (2) %5 R AL AN B 3 L 1 2
Y5250 0E , 3F HLAC B0 ERT x INT B 2 504 0. 001, BVER 55 B0 K T 4 5 , 9 e fb oh 4 (0 4 B R AR
SR I 1) R . %10 (3) %80 Rl Ak R4 ML (9 2R 043 3l — 0. 076 1 — 0. 008, 75 10% 3K F- I
B HVE B AL R ERBE AL 2 A R T AR LA A B RE VR S i . RS B (4) B0 RE AL R A
h Xl VS R VR FEIAE 1% 17K b S35 10, T 32 L300 22 5500 — 0. 005, 134 BT B 1 52 5 75 g
XTREVI FE RO PR o LA S50 S H, AL, 200 X5 4l 35 e W HE i W S TR AR ol
T BRI A 7E AR UE N 25 e R AR B AT R T, O R P v Al 2 7 R A B AL B AR 4 B R
B, Al T ARG e, s A YRk B A VR P AR 6 R B AT, RE AL 4R B TS e Ak i
AR AR AR | 32 5 8 BE AL 15 15 Y Ak B R A 55 45 (553C,2016) 1

x5 5 AL 6 1 A
| (1) (2) (3) (4)
% E
ENE ENE ENC ENC
0.420" 0.4227 0.857" 0.854"
3
(11.01) (10.98) (53.85) (53.40)
-0.029 -0.026 0.019 ™ 0.018™
=
(-1.50) (-1.32) (3.00) (2.78)
0.026 " 0.028 " -0.076"" -0.088 """
INT
(4.79) (4.91) (-4.43) (-4.87)
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5% 5
‘ (1) (2) (3) (4)
kg
ENE ENE ENC ENC
0.001" -0.005
ERI x INT
(1.98) (-2.22)
0.015™" 0.017 " -0.008" -0.017"
ERI
(8.39) (6.60) (-1.75) ( -2.80)
AR R YES YES YES YES
R g YES YES YES YES
Obs 330 330 330 330
Chi’ 2619. 699 2602. 282 2319. 939 2306. 423

TERE MR (A A R

(3) MR LB T 0 o A1 T LB B W R R R L K 1 B B R B AR R (9 R T, SR
TR 1) BEFEAR 1 , U680 A TR %% , R RE I R R AL R 9 5 E RNIE S, i A 1 B4k R RE Ak e 4R
A P Bk i DR R VR RE 1 v RN BB TS Y ) B (TR AT 45 ,2019) 1L i 6 Al AR A B K BRI
BCRALAE W 5 PR B 250 WS VR TR W55 . 910 (1) % Rk (INT) FI 40 R 1 3548 ¥8 (FDI) (¥ 25K
YR IE  E 10% MK 1 23 BV REAL R Ah i BB W I T 4k (0 A B R AR IR AR . T MA L H
5, 31 (2) 85 REAL R RE 48 TH 4% f0 42 30 R AR IR AT B B R BOR B L (A N IE , &8 BN
FDI x INT {9 2500 0. 025,76 1% 97K - 1 503, 5L 0 A1 R 4 35 %6 00 B I 412 7269 g AL X 4 (2 4 2
ZRETRCRIIE AR . 51(3) % REAL IR RE U #E , RECIE 1% Bk F 1 03 - 0. 074, i 4h g
LR A KON 0. 160, 358 W S1 7 B0 B 45 E48 o5 B 007 24 7 B0 A0 RE TR 2k 51 (4) 1R 258 A 4
(3) JLTAHIR, 28 T3 B A KR — 0. 031 {HR B3, 158 W A0 B B4 43 W8 O R n 88 288 i 1 X R R34
B f A . LA S5 5 I H, R TE, B AR Al A A G A 23 s B IR Al B 2 7
TR 25 5 5 ANy R A RO R RSN AR S AR BRI A RS S i OF
WA TS Y 0 B HE R R AL B (E O T 3145 0 22 0 25 AT 2 6 T 22 A REVR R 2B 77, S ST 3, 4R
TEG T AR A B B RERE . TR REAL R (LR R TR Al AR 7 AT LR AR B 5 A 52 i
JRAR 32 i A A A T B R O S R AL R AR T R TRACR (2B AN SR 41U ,2016) 0

* 6 SR AR T EA
) (1) (2) (3) (4)
T E
ENE ENE ENC ENC
e 0.391"" 0.378 " 0.862 " 0. 865"
wE— M
(9.57) (9.31) (54.83) (54.75)
- -0.040™ -0.045™ 0.024 " 0.023 "
e —
(-1.99) ( -2.25) (3.77) (3.69)
0.045"" 0.028 " -0.074"" -0.056"""
INT
(8.50) (3.69) (-4.51) (-2.68)
0.025"" -0.031
FDI x INT
(3.13) (-1.36)
0.032" 0.022 0.160 " 0.160 "
FDI
(1.65) (0.80) (6.07) (6.08)
AR 2 RE YES YES YES YES
B 3 B YES YES YES YES
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ALTRE IR 2002 & %18
4% 6
‘ (1) (2) (3) (4)
% E
ENE ENE ENC ENC

Obs 330 330 330 330

Chi® 2403. 254 2474. 669 2348.238 2366. 393
BB - A A
4. X B R

SRR TR E R BT IR R el L v B DR 2R T T DX L P S i A2 b DX A I B
Ko T HIBS U DB, VAR M X 57 5) S R 55 , i i AN AT B BT LRl 9% L e A vy 4 43 9% I
EAE PR o DR, AR SO S X S BV, 23 A A [] DX RE Al X B TR 2803 A 5 Wi, 25 2R 4
xTHR,

S TR REAL B R o MREAS T A BE IR AR IS — DT RO AR B0 B O OE T S
IR R AR . DAt 4 SR AR IR D B, AR T RN S e DR R AR Y AR B B AE 1%
7K L 2250 0..056 A1 0. 069 , T P4 & Ml X BE AL i 1 AN S 25, HL o 67, DAL Sy o 8 R 2 7 s X
X PRI 15 G 36 PR 0 T PG B 4 DX, 0 b 7 S DX A R A, B 28, AN A TS B R BHE, I
IH VG s DX ¢ £ 4 S8 3R A YR AR A A T AS T v RN AR R b IXC ., LA R RIS ], B (4) ~ 1)
(6) R HeAL (INT) (9 Z 5331 R - 0.032, —0.082 Fl —0. 146 , ¥ 7E 1% (7K F [ 35, 74 3 X 4F
B A R BE IR B B Y R A B WA, DA O R B AL 4 v W TR RC L ORI IR RE 55 B 1
SR A e e s N A 3K A R TRUAR R 28 0 S U, R A AR AR 2 Y T AR DX 5, B RE 4R v
{37 REFE A A A2 7 B EL

5 o T AN TR X R BT IR PR T . WA 2 B 4 R 2 RO i e — R R &
WO S A o DSk 0 4 B BRI ACR o i, 0 4t X RE AL B9 VR O - 0.022, A
& MB AR BUE 2 g 4 0 4 EAR AR IR AR, S B I RBCWAE 1% B /K B B350 IE, REEOR 18
T i R BE A X ¢ (0 4 TR BE PRSI IR A T o LABE URH AR D ], BRAR AT 7R 90 3l X ek B &R
WO (E T A 3 DX RE A 24 0T RE LT FE ™ A B 1) A o B3k o T DX, RV R T S M DX R AP B
e AR SR A7 A 7 (B BE AR, vl 1ty DX A Rt W S b DXUAE S 19 55 30 0 Rl , S T RE A FIAR TR b X 3
G AR A URL, TR AL REIRINAE . 51 (3) ~ %1 (6) 32 BT 22 504 . 35 17, RIVE AR 6139 o o
AE Al XF i TR 1 6 1) T 1 o

S =, T AN TR 3t DR S LA I PR T . RS 3 R W S — A R RO B O OE W S
T RBUNT R L BB DA e BB IRAR 0], B BB AL (INT) FER 5 L A9 5
BOAE 5% 17K B35 0 IE, RIVAS ] M DX RE o 712 358 R0 8 X ¢ (5 4 B8 3R BB AR 3 7™ A I 1) £
JHI, V4 i DR RE AL A T B0 AELER 58 ML A ) i R 5 L ) A% ) I =5 A I 1 T B 35 LA
SRR A P X 2 00 4 R R R AR R 14 (2 A T, G 50 DX A S5 0L 78 ) 9 55 A T e O, S G R L I
FMNTGEAN R 5 EEONFEAT RO WA . DARERTF #E A 1], 38 BE A 0 B0 558 400 1) I 25 s {1 e U5 T
HE , VU A iy X R BE Ak 0 PR AL ] A B R AER B A SEL A RE RN O Bt . S LI R KR VT AR A X
Py 25 S B, U PR A KL A A A el TR RE AL B BRAR RE UM A€ o

B, 3 W AN T 3l XA R e B B R IR AR o RS 4 R DR AR S — 31 A AR R R A
1% BKF BB O0IE A5 IR RN M 25 W BT . SO ERmHRSRN
191, 15 74 A0S 1 I, JHG A M DX BE A 9 28 B8 S 35 O IE 3K 5 BT SCES R AR R, o T A R R £ B R
PR 2 BR VU AR X O B, Al s O AE . S EIRY R B AR WA 3K RIS R B
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JE T M) PR BB A 13 AR OB 2 1 A 7 MR R BB RS o i A A 0o ¢ (0 A B R BB IRUSCR B IE Il A T
AR IR B A 1], 8 RE AL A 28 Bk ot (B A1 i B H B BT O PR FIAR S, S8 BT R AR AR A B3,
{H4 Sy B, UE T A1 R L4 45 B S O 8 A B A A SR 41 v 2B 7 AR M RE DL R

*) 7 M X 5
E N LA EE
WHRELTE B2 ERRERE WAL R B R H AR
T E (1) (2) (3) (4) (5) (6)
%4 o 3 7 %5 2 7
0.511"" 0. 498" 0.679"" 0.897 " 0.820 " 0. 855"
W (8.59) (7.11) (10.74) (36.43) (35.30) (26.85)
" -0.1217 -0.019 0. 083 0. 009 0.011 0.035"
= ( -2.54) ( -0.57) (1.56) (1.50) (1.18) (2.51)
e 0.056 " 0. 069 "™ -0.011 ~0.032" ~0.082"" -0.146 ™
(7.33) (5.37) (-0.84) (-4.21) (-3.21) (=2.94)
FEAR2 AR E AR
WHBELTE . G2 EZHFERE WL B R
T E (1) (2) (3) (4) (5) (6)
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How to Improve the Regional Energy Efficiency via Intelligence?

Empirical Analysis Based on Provincial Panel Data in China

ZHANG Wan-li' ,XUAN Yang’
(1. Public Policy and Administration, Northwestern Polytechnical University, Xi’an, Shaanxi,710072,China;
2. School of Humanities, Xidian University, Xi’an, Shaanxi, 710126 , China)
Abstract: The “14th five year plan” points out the importance about the implementation of intelligent manufacturing and
green manufacturing projects,which need to promote the high-end, intelligent and green manufacturing industry. The “fifth
Plenary Session of the 19th CPC Central Committee” also stressed that the plan of “stable and declining carbon emissions
after peaking” must be considered into “ China’s long-term goal of 2035”. The policy of “ Carbon Peak and Carbon
Neutrality” has been incorporated into the production of enterprises, residents’ lives and government governance gradually.
Moreover,we must achieve rational allocation of energy resource and improvement of utilization efficiency. At present,
China’s manufacturing is characterized by high energy consumption, heavy pollution, and depending on the rapid
development of intelligence. It is of great significance to study the effect of intelligence on energy efficiency.

This paper studies how intelligence affects energy efficiency, and analyzes the influence of innovation, environmental
regulation and foreign direct investment. Based on the provincial balanced panel data of China from 2004 to 2016, static and
dynamic panel models are used to analyze the effect of intelligence on energy efficiency. Moreover, the energy efficiency is
divided into green total factor energy productivity and energy consumption. We also study moderation impacts of innovation,
environmental regulation and foreign direct investment with regard to regional heterogeneity. The following conclusions are
noted. Firstly, intelligence promotes the green total factor energy productivity and reduce the energy consumption. Secondly,
the improvement of innovation accelerates the positive effect of intelligence on energy efficiency. Thirdly, the positive effect
of intelligence on green total factor energy productivity through environmental regulation increases, and the negative effect of
intelligence on energy consumption per GDP through environmental regulation decreases. Fourthly, intelligence promotes
green total factor energy productivity and reduces the energy consumption per GDP with the increase of foreign direct
investment. Finally, the positive effect of intelligence on energy efficiency in western region is smallest, while the moderation
impact is largest.

This paper may deliver the following contributions. Firstly, we establish a theoretical analysis framework of intelligence
and energy efficiency. Based on artificial intelligence, big data, cloud computing, blockchain, Internet of Things and other
intelligent technologies, this paper uses the principal component analysis and multiple indicators to calculate regional
intelligence index, and uses SBM ( slacks-based measure ) -Malmquist-Luenberger method to measure green total factor
energy productivity to study the relationship between intelligence and energy efficiency. Secondly, we use static panel model
and dynamic panel model to analyze the impact of intelligence on energy efficiency, and study the moderation influence of
innovation, environmental regulation and foreign direct investment. Finally, there are a lot of literatures of energy efficiency
about regional heterogeneity, but few researchers analyze the mechanism between intelligence and energy efficiency
considering regional heterogeneity. This paper analyzes different effects of intelligence on energy efficiency with regard to
innovation , environmental regulation and foreign direct investment in different regions.

The government and enterprises should improve innovation, environmental regulation and foreign direct investment to
apply intelligent technology and increase energy efficiency. Therefore, the following policy suggestions are put forward.
Firstly, the central and regional government must promote the development of intelligent technologies and facilities.
Secondly , the intelligent technology and energy utilization technology must be created reasonably and efficiently. Thirdly, the
government and enterprises also need to improve the environmental regulation system and supervise the production of
enterprise strictly. Finally, the government should attract foreign direct investment reasonably,and enterprises must increase
the spillover influence of foreign direct investment.
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