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Abstract

The manufacturing industry as the pillar industry of the real
economic development, its level of development is related to the
construction of China's development strategy advantage. It is clear that
the promotion of the development of the manufacturing industry is an
important direction of endeavour for the steady growth of China's
national economy. Since joining the WTO, China has gradually
developed a competitive advantage in manufacturing exports by virtue of
its low-cost advantage and the technological spillover from developed
countries. Today, the scale of China's manufacturing industry has ranked
first in the world for many consecutive years, and a complete range of
manufacturing exports, is globally recognised as a major manufacturing
export country. However, with the gradual loss of China's traditional
comparative advantage, its development has been seriously constrained,
"big but not strong”, "full but not excellent” problem is more and more
prominent, the development of the face of a double squeeze, there is an
urgent need to "high-end manufacturing There is an urgent need to
transform and upgrade to "high-end smart manufacturing”. At the same
time, with big data, the Internet, artificial intelligence as the main
representative of the rapid development of the digital economy, data

elements penetrate into all walks of life, in China's economic
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development to inject a strong impetus at the same time as China's
manufacturing export competitiveness enhancement to bring new
opportunities for development. The 20th Party Congress also further
emphasised that we should accelerate the construction of a strong
manufacturing country and a strong digital country, and promote the deep
integration of the digital economy with the real economy. In this context,
it is of great significance to study how the digital economy can empower
the development of China's manufacturing industry and further enhance
the competitiveness of manufacturing exports.

Based on combing the existing literature, this paper analyses the
development status of China's digital economy and manufacturing
industry and its intrinsic influence mechanism. After that, it takes the
panel data of 30 provincial-level administrative regions in China from
2011 to 2021 as a sample, constructs the evaluation index system from
three dimensions of digital infrastructure construction, digital
industrialisation and industrial digitisation, calculates the specific values
at the provincial level through the entropy method, and calculates the
export technological sophistication of China's provinces with reference to
Hausman's measurement method. On this basis, a two-way fixed effect
model is selected for benchmark regression through Hausman test. The
results of the study are as follows: (1) the benchmark regression indicates

that the digital economy can promote the export competitiveness of the
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manufacturing industry; (2) the mechanism test indicates that the digital
economy promotes the export competitiveness of the manufacturing
industry through the three paths of cost-saving effect, human capital
enhancement effect and technological innovation effect; (3)
Heterogeneity analysis shows that there is regional heterogeneity in the
enabling effect of the digital economy. Based on this, this paper puts
forward the following suggestions, with a view to strengthening the
construction of China's digital economy and promoting regional
synergistic development, promoting its deep integration with the
manufacturing industry, providing "a good medicine" for the
transformation and upgrading of manufacturing industry, and realising the
export competitiveness climb. Specifically, one is to improve the digital
infrastructure and optimize the regional layout; the second is to accelerate
the empowerment of the digital economy and scientifically promote the
digitization of the manufacturing industry; the third is to optimize the
development environment and unleash the development vitality; and the
fourth is to implement the innovation-driven development strategy, and

gather digital economy talents.

Keywords:Digital Economy; Manufacturing industry; Export technology

complexity; Fixed effect model
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HECHE . I, EE PRI 55 R ST IR SRR, HES)
il 3 b 7 R R R R B — 5P R R PR R R 2 . R
] 41 366 b 75 5 BB 3 S AT AR IV LB & e, R 2023 48, JRIE T4k
14 AR —HIE R E, TR 200 ZA AR, HlidL
BEMER E R, Bl ORI T 2EREAKT . G4 OECD K
AR S R, 2023 AR EHE LS E S ARER 35%, H1E LI INE AR
29%. [FIRS, FREHEMAT I = 5 O Se gy e, O ShRETE K. W%
it or, 2023 FRERARFEEM PP 5 D BUER 13,92 51T, K
2.9%, & EMER) 58. 6%, FH “Fr=Fe" PiEtli e 106 1T, B
R TCR I, KT 29. 9%, FEAH 2 H LA H E 20 0 354G 35. 4% 9. 9%,
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WSS, I TG VE T BRI TR WS 2, R HE L H AT IR E “ R0
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TSR A TR B AR BN TE 2O B, ARSI IH B A 6, (R E
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“B7 FERPARASETE, BT A R, MRS R R TT In A K S . AR
G LR A WIS 5T, Ber 25 IR E R B 1554 3R R
T NHT R A

FE 71530719647, Sl S HUEILAE Ak, BT AU S SR L T HAN ALK,
A D) 2 BRE R PR E N 2 T R S i R B SE 4% R, X B 3R E HE ) il
TNV S BT A BRI AR RGP AL 1T R S B . N IUR R AL,
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2016 4 E X LLE 75 SO R e 25t e, RIE 2 I & BURBY 8y
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HHF AT RGN B RRE . B ESLZ RB B, SR A KR B
AR TR IR R A5, N Z U SHlEV R T RN F T %5
ZUE— AT AR R AR —— “ARE B F RV SR 2 BHIR B R & 7 “HHESh ]
ol Em . BR . ORI | XK BTN A IR B Hh [ 48 5 v o R K
M ETT M. R B REE B Ber Qe JKIE 25 K oTik H f i
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140 [ 22 35 1 B S (A% 0 B T o A BT M T SR T SN, Pk B A2
Wr 25 R AT 2 31, T i 3 b i B A 2 P L 0 e S ) S B 43
S THDOIX — Py SRS, FRE 257 43 B G ML A AL S, IR B2 4
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FETENH IS /7, B3R ) o [ H AR SE3
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T BE B D b Y T 58 5 ST AS JE O B B AR SO 9548 B et e I il i
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1. 2.1.1 BFEFHNE
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BB AW R R, 15 A A 535 UL 46 IS [ g BE0) FE s kAT it . 56
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TRbR AT T2 53
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BEATTRAE I H 5 5 3 R F IR 2 £ o imids IR SR, 2022, ARAEIE4E,
2021; RIS, 20210 FURIETE (F/K LSS, 2020; BAVESE, 2020; FZESE, 2023).
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P . PV EEA R B AV A FAT DT RS L H R AR DL, A
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N R AR o T A B A i R R K P AT DR R A A, AR SR A
JER B -4 B 76 O R AT BB - S Rl ) e R A B R F IR BE R SO
7 S A AURR B R AT R AE

AR A 2011-2021 4 30 NMEG (EBRFUEAEIR A XD 1
THIAS 250 o B0 SRRy (b K 2 B3 B S R AR 35 ) R B E B AR 450
H K Gi it Jm &8 P Geit AR 4 L b [EEAE W 70 5 B LA 0 A AT B AR Rt Fe a5

3. 2. 3MELRE S
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xij—MIN(Xj)
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Zi=1x11
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Frw.

26



PN 2 1 e S DA Heg- 250 vh R Gl Y D55 5 0 RS2 IR 9t

£3.2 HHEHE

— R dEhR R /&= E
BEANEBSBER SR O/ B0 0.0115
BRI B0 AN ETEEE (%) 0.0108
- BRI R (A B/ P ARD 0. 0598
e il R (/P AED 0.0768
B GE A B NG B (/P AR 0. 0809
NS BAES . THERUIR S AR % 5% e/ ) 0. 0268
AN ESS B o/ O 0. 0503
NBRBOL S B8 o/ N 0.0744
Pk Ot 0.1138
Herrlvte 0. 5698 HLFE S & IR (F578) 0. 0943
HLF15 B &I AN S () 0. 0924
AL SN 5 0. 0901
G R ARG BHAR RS A K (5D 0. 0544
AV AHA P (A 0. 0438
ARSI ESEA L E (%) 0.0161
S o 16 TR 958 A (12oe) 0. 0692
HorerE ) TR 0.0131
Ko aab s IR RE TR 4L 0.0118
Her SRz 0. 0095

R AREAERM T HAA W, .

3.3 FTHEHHFLTUEER

X 2011 2013 2015 2017 2019 2021
b 0. 132 0.193 0. 256 0. 308 0. 394 0. 438
PN 0. 057 0.079 0.111 0. 134 0. 195 0. 220
Ak 0. 026 0.048 0. 065 0. 089 0.123 0.143
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8%3.3 HTHEHEHTFLFMELR

L 7 0. 020 0. 038 0. 053 0. 060 0. 088 0. 100
e 0. 020 0. 038 0. 048 0. 061 0. 091 0. 102
Ui 0. 050 0.072 0. 092 0. 088 0.116 0.129
A 0. 027 0. 047 0.074 0.103 0. 139 0. 152
ST 0.018 0. 034 0. 048 0. 061 0. 081 0. 090
kg 0.133 0. 222 0. 295 0. 354 0. 446 0. 491
L5 0.159 0. 228 0.273 0. 307 0. 359 0. 396
WL 0. 104 0. 144 0. 201 0. 259 0. 361 0. 421
G 0. 029 0. 052 0. 083 0. 106 0. 148 0. 167
Gizge s 0. 057 0. 084 0.115 0. 139 0. 186 0. 200
AN 0.018 0. 040 0. 064 0. 084 0.120 0.138
7R 0.070 0. 104 0.139 0.174 0. 200 0. 222
T FE 0. 029 0. 054 0. 083 0.106 0.137 0. 156
¥oiB ] 0.032 0. 058 0. 082 0.103 0. 144 0. 154
bisa) 0. 026 0. 049 0. 070 0. 088 0.126 0. 146
7R 0.176 0. 251 0. 324 0. 423 0. 574 0.638
UV 0.016 0.035 0. 049 0. 063 0.098 0.115
HEaE] 0. 020 0. 038 0. 066 0.078 0.110 0.122
HK 0. 026 0. 051 0.076 0. 099 0. 140 0. 157
g 0. 034 0. 062 0. 088 0.111 0. 154 0.178
oAl 0.010 0. 026 0. 044 0. 064 0.101 0.116
= 0.014 0.031 0. 047 0. 059 0. 092 0.108
(it} 0.025 0. 045 0. 070 0.088 0.131 0.145
Hl 0.010 0. 025 0.041 0. 046 0.075 0. 086
HilF 0.010 0.023 0. 056 0. 065 0.100 0.113
TH 0.014 0. 028 0. 053 0. 065 0. 097 0.109
HraE 0.016 0. 032 0. 046 0.048 0.079 0. 096
4 0. 046 0. 074 0.104 0.128 0.174 0.195
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4 R EHE H OBER
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5 B FZ 53 EFIE H OF SRR STIERAR

AT LR T ZR Y 1 e 22 B ASIE L 1 A RAR DL, FHRAN T 1 2
gk FSE A AR R AR AR o A AR AT SO SRR EHEAT SE AT, B AR SRR AR
FLAGERAHE LA A FIBLEE, )5 SCR S BOR @ BRI SHF

5.1 BRBIE. ERRERSEERH

5.1. 1 ##&IgE

RIS 2 B S G I SE S I Z MR R, FEIEHIR AT«
RHBO K AR K Rt KL R BRI — RIN AR 5, A
G T R AR R RIE T Y 2 S TR RS0 T R R SR o D9 iR D BUE S IS, AT
X B HEAT X B Ak

In EXPY;;=ay + a1 DE; + o, Xj + i + e + €51 (X 5-1

Hrh, EXPY; R RREAR &, R 148 ¢AFERHNE H NEeRE I8, DE;,, N
BB R, R 18 t FRETETKEKY, X FnEfltsE, wRn
BRI, e RN AN, e SYBEHLI BT

5.1. 2 EFRiEN S &k AA

ARSI 2011-2021 44 [E 30 A48 63 (I BRPa Ui IR & 3 XD (TR
BARBATRER, BAERIET EXLG R BN, SE8HES. dbai k5T
Gl G (B B e RR R TR R M ENEE I TR & TAE R A
FEORHR FEAR S, TSR B R 2R AR AR AT 4P 5

OB S MFAETREKT (0B, BARSEE=

W R R WG DR IRE (EXPD), BAASEE I,

AR SRR, AUSHERILE (2022), FAEL (2021),
EIR XA (2018). BRI (2021, R (2021 FERIWHIT, 1ECH SCHREEAR
AR AN ISR COPE) AR (FRAD SRR (URB) . 4Rk
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JEIKF (FIN FRFPAURAR CIPR) AE A& . o, XANTIBUKF CoPE
B, AR T A SN R SRR, 1 5 AR B AR AR 7R Y R 2 i i )
ol O EARE R BT, BT O 5e g . CRSRIERALE, 2019, &
SCRECA 1 DXk 157 5 8 5 GDP [ B EESR IEAT I RE . AZ il LAl et (FrAD
TS 5T B0 R BZH0 X () 57 55 Y0 R, I TR i 1) 24 b 3l A i
ARG RIEN, AR — EHE L 5e 4 ) ASCLLSA8 s A i R AL
Hekigizw B M S X AR LAk . R K (ORB) $RTHRERS N
PR A P BRI B, HEN I AU A SR AL R AT M, 3
PERCEEANAE A, IR RS BRI . A SCH & IX IR S SN
A SR E R IR . SRR BAE (FIV 2T+ 68 Rl R B He it 4 iR kA&
WHESN T, WORMIE I BHTEN I ANE Ty, e R R . AR, Rk
SRR S HIH SRR B R, RS FEEN CBSLnE”. ARSCRH
Sl 3B I X GDP M ELEE R E . AIRPERURYY (TPR) REWs Akt sT
BARGIHEZNE 1E RIFIIIMBAERINEE, LR B 2 RS AR E, 2
R 77 S AR T o A SCH L R B 2 B S AR ReD A\ B A YR L
(¥ ST B0k St

PR & BT 58 —m MBI AR 8T, AN G AR (C0SD NJ]
B CHR) FIEARGUH (RD) VEANUHIAL & 34T ST . 57 5 AR AR T DA
AN A A E T, Sem H H BT, 17 GDP AR ZhAE —E BB B AT LA
W2 [ A 57 308 B AR By, e G H )RR 22 5% e FtR vt , 3 T 5 B2 5
TORFEA . AL H S RS (2020) 1R EK, A H 101 M X A= 7= S AR U 4
KRERA DA : NITEAKFEZRMEETTZ M “RE”, @mBEARNA R
WEEAR FAESATALET QNG K, M B AR, ASCHESERE S5 (202D
Wt Fe 5, BL PR BEFIR” RER N TTEAIK T BB 52 3
Kzt KR “UFiGK”, AT AR S A 3, Rt O R, A
NSHERREE (2018) AR, ERTFH LARER 2 3 IS GDP HE 38 R
ERARAHK. £ 5.1 NEETEMHBMESIIER. SWNFASES 330
AN, T LA AR & ) i K AE S B AMEAAEBUR 22 57, X U B R % X 3AEAE
R AT 1] i
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#5.1 EEZBRMBES

Variable Obs Mean Std. Min Max
INEXPY 330 10.89 0.230 10.14 11.39
DE 330 0.119 0.108 0.010 0.647

OPE 330 0.261 0.265 0.007 1.398

FRA 330 0.984 0.522 0.092 2.263

URB 330 0.596 0.121 0.350 0.896

FIN 330 0.072 0.031 0.027 0.196

IPR 330 1.102 0.817 0.173 5.807

5.2 XS

DRy G AR B () PR T I R A O I SR S5 BRI EEE , AR SO 5 AR B e kAT
MR, SR WK 5. 2.

£5.2 MMM
INEXPY DE OPE FRA URB FIN IPR

INEXPY 1

DE  0.524*** 1

OPE 0.062 0.605*** 1

FRA  0.285*** (0.530*** (.501*** 1

URB  0.456%** (0.692*** (0.672*** (.489*** 1

FIN  0.384*** (567*** (453%**x () 325%** () 77]%** 1

IPR 0.584*** (0,284***  -0.069 -0.036  0.279*** (0.498*** 1 |

AT RIAER 78 A8 8 2 [ AR S TR, A A E—A 0. 771 BB = BUE..
NWRIRHERR 2 B LR ME T R K AT RERS I, AR SCIESE BT 5E, X R EAN S kAT
VIF Z B IR MR, Wk 5. 3 Fis.

#5.3 ZEHRKERE

Variable VIF 1/VIF
DE 2.410 0.416
OPE 2.390 0.418
FRA 1.570 0.636
URB 4.080 0.245
FIN 3.140 0.318
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4% 5.3 ZEILLMERR

IPR 1.690 0.590
Mean VIF 2.550

H ERATLLE Y, VIF=2.55<10, BIARE 2 (B AAAAE 2 B AL Atk I . B 3
—35, BT ASCEER AR B4, 4 Hausmann £330 (P<0. 05, fH44
JEABRE ) B 5 S 8 FH 18 s O AR Y AR BB A (W3R 6. 4D, [RIR, 5 &3 ATRE
FFAES TRRIANMAR RIS, AR SO0 17 [ 52 RS AR A HE AT (3] U3 34

#£ 5.4 Hausmann KL% R

P H 25k

Hausmann £ 56 0. 0004 [ 7 A A% EE A

5.3 SCIEE RS

5.3.1 E RIS 4R

e ] B BRI JT ARSI 0 5N B A s HEAT RS, 153 R ]
FEERUIR 5.5 k. RHE (1D FIRR THERMANTATEH 28 8 B BT %
OSBRI RS R, W UE B RECN 0. 154, JFHAE 1% KK TR
%, W TEUTR R BN SR E RS 058 5. Bk s, B
ZUFRIBARER S L ANAAL, H1E L CSE S SR R 0. 154 ANFAL. 5F
(2) FUEIE (6) F B T BAMAMINITFBOKF- (OPE). EEERE B (FRADS
WAL KT (URB)S &R KRBT (FIN). FARF=BURS (IPR) Ja i lal ) 45
SERRPAMANIZEHERG, ZOMRETE DEFIRBUIE 1%HKF EEZENIE,
X W R 5 1R R S Al O e g ST o Fa il AR B
SHAMT RS « FURFA AR EE 1% MKSF R NIE, AT sh 1 fild)
S S SRR T SRR A R R IR KT R S RS, I T 5% R
TR, R SRR IE MR BERUR, Reie Al tH 1554 T4 T SRt
SCHE, WEANHAKE AR ML S, SRUKEKTFEIET 1%0) S5,
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EHEH R ECH-0. 082, 1X

R REA R N H T2 5 1737 o i BIR I5AT SE AT A

F s AAAEBURER IO I 5, ARGE B RITR AR o n] BE A A7 B <8 ol S 17 K2 7
O T RAURE, R I < IR 5% SRR T A RE
FE RN M R BEAT 3, DAL Ay i b g i B e

F£5.5 FHERIASER

I T BB AR OGS THE P E

1) (2) 3) 4) ©) (6)
VARIABLES EXPY EXPY EXPY EXPY EXPY EXPY
DE 0154 01557  0.136  0.1187" 0.1217  0.098""
(0.018)  (0.018)  (0.019)  (0.023)  (0.023)  (0.024)

OPE 0.030"  0.028"  0.023°  0.0277 0.037
(0.013)  (0.013)  (0.014)  (0.014)  (0.014)

FRA 0.130""  0.1187  0.1087  0.098"
(0.046)  (0.047)  (0.046)  (0.045)

URB 0.122 0.125 0.180"
(0.087)  (0.086)  (0.086)
FIN -0.07777  -0.082""
(0.024)  (0.023)

IPR 0.028™"
(0.009)
cons 11.0457° 11.0977° 11.0757 11.079° 10.863" 10.836
(0.064)  (0.067)  (0.067)  (0.067)  (0.094)  (0.093)

Mk YES YES YES YES YES YES
i 1] YES YES YES YES YES YES
N 330 330 330 330 330 330
R? 0.965 0.965 0.966 0.966 0.967 0.968

T 35 WNARHERIE; #or, sk, #I3RIR 1% 5% 10%ATEZE AT, T,

5.3.2 RRfgMwe

DN ORUEFEHE [ R AT A5 5 A SC e J 8 5 1 o L2 T R 3 BB R AR R i s
EIAT R MRS . ST HIBREE T, BT R B T A BOR P LT A
WX, XSRS HAMMIXAF A2 57, IR LSRR, XRIR 26 8
3 EORT AT (LA M, AR BIAZE SRR B2, IR A fE i s . kT
B R AL B, AHSCSCIIE T M TC fe ok & i B PR 3e 4+ 77K, Rk
AR IE R B AT X 1) [ 52 SRR Y [ . 2 5. 6 o 1 A SR AR i 1A
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Beas R, wngs 2 H. 5 3 BUFTR, XFHEE 1 AR AR AR A [l 5 45 SR AT LA,
B2 Gr R S iGN H D 5a 4 22 e U 2B IEA Rk &, HAREN 1 W2
VERE S, X RWIASCH SRS RA A RN

£5.6 REHERE
1) 2) 3)
VARIABLES Ji R A B Sk EEET R0
DE 0.098™" 0.089"" 0.105"
(0.024) (0.026) (0.048)
OPE 0.0377" 0.0477" 0.078
(0.014) (0.014) (0.114)
FRA 0.098" 0.193™ -0.082
(0.045) (0.050) (0.071)
URB 0.180" 0.322"" -0.023
(0.086) (0.113) (0.515)
FIN -0.082"" -0.098"" -0.269
(0.023) (0.024) (0.819)
IPR 0.028™ 0.018" 0.013
(0.009) (0.009) (0.011)
cons 10.836" 10.922" 0.529
(0.093) (0.104) (0.386)
A YES YES YES
i [ YES YES YES
N 330 286 330
R? 0.968 0.970 0.014

B 2GR A T LLBR TG ML 1 584 70, S SRl igll 155 4 74
THE AT 2 5 AR, XA A R K R AT e 2 SN AR PRI, (643 (9]
FGRMIRZE . TR AR IR ZE W, ARSI R IAREE, AU SR DT
(2021) W75k, ERHUZ OB B n — WOV T RACE, RAPIF Bu/h —3f
AT R TR . DR T RACEWE A, AT DWH ke Ak B T R AR &
) F R KT RME (16.38), fH4 1 85 T AR BRI R E, HWHIPrESEm A%
AR H R FASRMER 5.7 s, WG B RIAZRED 1 1% f8F TE
%, HE2br R xS slGk H A se S A A IR mfedt e, 5 R e 4 R
A2, YIRS SHES R BA B A @ ERT AT S B, [ 4 B s
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£5.7 WHEMERE
1) )
VARIABLES first stage second stage
DE 0.180***
(0.018)
L.DE 0.878***
(0.017)
OPE 0.035*** -0.050***
(0.010) (0.010)
FRA 0.028** 0.001
(0.012) (0.011)
URB -0.146* 0.149**
(0.076) (0.071)
FIN 0.111*** -0.135%**
(0.033) (0.031)
IPR -0.048*** 0.169***
(0.016) (0.015)
Cons 0.127 10.986***
(0.077) (0.073)
N 300 300
R? 0.976 0.697

5.3.3 RR4HEE

KM BIR TR R % A X 1 T Y U B 5 5 B B R K AT K 76
PG HAF(E, MOFERIATBHAT, SR 1135 ) MR
TR S AE DR S . ASCRHRIE 30 A 4 St A R K D23 1
HEATEIR, 0B R 5.8 Fiac. AL R IER AR R A T
FPER, LIS REOY RENIE, FIRIE T 50T 205 R0 S AL Bl
{1013 5 93T . (BALLARTT 2, SRRV MR R 5 S DM 220
RIERIFIE N 0. 063, HAZIIRAE SHOREPEACT TR, T KA1
R FEIR G, FLAE 1% HOKT T 5%, BRI LRt A B X i
e T35 4 7 T 55 RO BT T R O 20 TSI (0838,

VR X AR AL R, REE, Ak, T, B¥EL VLOR. WRL. RRE. AR UK. R WX a3E
WG, WSS SR, Bi. 228 V. W Wi, Wirg. . B WL BN SR, BRI
Hift. Hilg. TE. #HiE.
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P Rl 2t DX AT AR SOV i AR X R =l “ st ” FIH R “RiH 7, RAEHAA
Ja R s AR 1A RSAS RS bR 1) P EAT A Je o B ) A i L IX 47 DA A AR AR ]
kA, R IMERAR, B a st IR e R 1915 B M g, femt
FRREE, NG NAT IR AR AR NI LB BT R B 24, P EAZ A,
KL RAPERJE . [FIIN, “REPUSE, AR VIO A SR E R BUR IR
Y B 7 P it DX Ay A B IR 58 ¥, T AT BIPE A E, fiiEAk KR
TACHRUBAIMR, Ft 584 S hoRIESET . MBS, 2R ST i X it 3
e, BORBHACEE, FX BRIk S konsh, HHAREAT A5
KIS AL Tk Sy, R TRE, X n] e B 2 B g Y
e IR AR FH AT B o (7] Iy 0 i DX PR e b B A e Y DR IS T — €
JR, IR FLAR 777 i 22 N BOR R AL i, Al RERE B AL P ROR S S B IE SE
A RE R RTHEH DEORE RS, M s a5 /7o DRt s Aokt Y i
WX Hey e Gt Mk tH F 5SS BRI HE I T X

5.8 “WHE-ART HXEARIEER

ESE N AN Py it
EXPY EXPY EXPY
DE 0.098™" 0.063" 0.138"
(0.024) (0.025) (0.039)
OPE 0.037 -0.072" 0.0577"
(0.014) (0.030) (0.016)
FRA 0.098" 0.355 0.050
(0.045) (0.063) (0.068)
URB 0.180" -0.037 0569
(0.086) (0.094) (0.155)
FIN -0.082"" 0.003 -0.082"""
(0.023) (0.032) (0.030)
IPR 0.028™ 0.007 0.029™
(0.009) (0.012) (0.012)
Cons 10.836"" 10.689™" 11.376"
(0.093) (0.123) (0.189)
A YES YES YES
B[] YES YES YES
N 330 121 209

R? 0.968 0.989 0.966
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5.3.4 HLHRIE

BT SCHISZALE TSR, B e Pt Rl T S A . N B
BORBHr =PRI R fGE My 38577, e ss L i Rema L & 75 oL, A
SCRE R AL ARG 96 05 R 4 T BEAT SIE A
In EXPY;;=ay + a; DE;; + a,COST;; + a3DE;; x COST; + auXi + 1y + pp + €5 (3K
5-2)

In EXPY; =ay + a;DE;; + ayHR;; + a3DE; *» HR; + au X + p; + pe + ¢ (3K 5-3)
In EXPY,;=ay + a;DE;; + a,RD;; + azDE;; x RDjy + a, X + i + pe + & (3N 5-4)

5.9 WL 7 HLHIRL S B A S5 IR . i 2 IR AVE R SE I, A G R A
FA TR G LA S BT b0l ARV AL AR ) LA B g N P 1
AEHIG, AT ] B R AT [l Hrp Y (1) 5N AT 2L
A T SHF AT AT, A (2) 5l NI AT BEAR SR L AL & S 4
LTI, AR (3) TGN B SOR BB HLH AL & 5 B A B AR AR T,
XF RN SE RBE— B I 7, 7T AR 2% O iR AL B B R R BUNTE 1% B2
VEACP T 835 Ik, i 2 2t — 2B BEAT WL 38 IR BT 42 2 A o S8 T2 ELI, A A (1)
L AR B S OB AR BRI A BIAEON-0. 176, HiEE 1 5% &2 MKF
R, IX R F AT AL — BRI Bl 57 5 ARG ot il b 1 585+
PAERIARISEN; B (2). (3) IR HIUREBUYLE 1% KR EMKF T EE
NIE, AT T R (R N A GET RIS QT I 25 1 g HLe i 3 L
tHHFES IR . AT A, B S5l AT AR N TR AR TN
AEAR B Fr RN AR 1 Hl3E L a4 03T, kSl 7 A —E A E .
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#£5.9 HlEER
(1) *kk (2) *kk (3) *kk
DE 0.072 0.083 0.090
(0.025) (0.024) (0.023)
COST*DE -0.176™
(0.072)
COST 1.027°7
(0.276)
HR*DE 0.182""
(0.050)
HR -0.011
(0.016)
RD*DE 19.083™
(6.034)
RD -4.011™"
(1.499)
OPE 0.034™ 0.0417 0.043™
(0.014) (0.014) (0.014)
FRA 0.027 0.151"" 0.173™
(0.048) (0.047) (0.049)
URB 0.090 0.465 0.460""
(0.087) (0.115) (0.121)
FIN -0.052" -0.084™" -0.074™
(0.024) (0.023) (0.023)
IPR 0.021" 0.032"" 0.028""
(0.010) (0.009) (0.010)
cons 8.450"" 11.082" 11.106™""
(0.635) (0.177) (0.117)
Ak YES YES YES
i [ YES YES YES
N 330 330 330
R? 0.970 0.969 0.969

5.4 REG

AR FEAERTJLE AL A [ E ONAR A EAT 1SR, SRR T4
DR R e il ig b Y 1 585 35Tt HOZ P I i A2 B 25 R AT AR DR F
— 3. [N R RIRR A 2 (8] i S A AR DG A, 9 T R DR SAIE S RUER AT 45, AL
BEAT T ARG R N A VERS B AU RS A I A s, 5 R R HaiE T 1 A A e B
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RECNIE, RYIEERERIASE RS, BAURA . Xk, 5833 E AN
DX R AN BN AN B33 1885 ¥ I SR 450, S SORERE AR 53 T R P9 Bl b X EAT 7 e
R, 45 R I H 7 G B il 101 5% 4 77 (0 3040 P A SE A7 8 X3 R
B3 AR SCAE R B A PR R A Eoof P 5 2[RIV E FIATL I EAT T SRR 56, B0AIE 1 280
FLUFRENEIE I AR T AV RUSE S N 7B AR TR TS A AR T 80N AR T il
HHEZES .
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6 LRI REIW

AT A LA E TR TSR AT RUE R 45, JF48 I AR 3 R J (R B sk
PRI HH A 6 SR L

6.1 fRSie

ARICE Joxt O BIWFFESCERBET 1 Rk S 45, AR BEEEAE BT 1 R 2 1)
Ve LS, 2 ARG T FRE 30 AN O E I AR PR Y 1R B 2 58 R KT
A 384 1K o B, A A B A X0 1 ] 2000 7 A28 R ALt A
RUBEAT (B0 H, SEUE 73 A er 56 9 2 2 18] FR) 5 1 S8R AN B AR AL . 45 tH 3 27T
LR

B, BTV R AR B IR E R D SE R, TR A
HEET . G OSSR iehs . AR % — RIBREMER LS R
LIl 25 S FEUE DA G5 R OR KR — 3, XU SCSE 5 R E Al 5 .

B, BRBREARMX R RZ R, KIRE 30 AN 6K 5 i
P Bt b X AT 43 L IR0, R IR 205 i b 155 4 7 (VR FH AR R AR AE X 85k
TR . BARSR U, O e 2[RRI P Bt X A 32 A RO EE R B s o ASCIA
NIX AT £ 2 T R S P il XA AR R AGE AR, AT R X R
mbka, KBHESNAGRERS, =g,

S5 =, R FH VRS SN AR RO S AL AT SIERL 30 S R I BUr A TR K R R
W ARAEAT 57 55 A T B, S 35 11 580 A Sk Lol 15 5 g 0 7 i B
REMEARTE N B AOK S, B4 AR H RIS P Se 4 IR e REEd s
FARGIH KT, 3 5RB AR BT RSN L3 G S i 1 A, T %0 35 4
R

6.2 fHREW

A FH 7 22 B IR RE SE B IE Y. Y 158 4 73R T CL 48 BN 24 I R R X s SR
B, TR LA 18, N R sr g A R, RIS,
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ARSCHR R A SRR

6. 2.1 STEHFEMIEIE, KHXEHE

MRS [l YA 55 RRFE B7 22 B A e R AR 6 Jie o St 2 B0 i s s i 3 ol Y
BPERTES Dy BN AR MR ot P 1 B o 8= B i 7 -9 1 i G Rl
FEBL AT 5T B AR SC B e, 3 1 AN T 0 S A it e Vi A R 2 S HE
e TR AU A T AR R S TG 7o £ W43 A BB HLE 1A,
TR SE R A B e, INERHEREA SIS 56 SEROR N T T RE AL
7 AL R BN e, IR BNANBIE A T, AR H X sSe ke B 1 e sh 1
BDHERBE SHIR I & RILS, WiEnliE R R 5 Bk, NHKRIEAN
SR 1. O, IR RE R R E R R K se b g oL, BRI R AT AT
[0 Jreads 72 1] 3 M ) Y IR B A AF AR DX i, DR I AR S e FR A R
FEJEE Tl Ab A SHE L o 3o 24 1) [ B SR o 1y DXl Bl U 12 o 3t 25K R X A
PR AT Ge s A, DR BRI X380 % REARERHLX “ A% 7, RiE
OEORIRE, REELAUE AR, HEShH M /G BAIF RN Eh
X PR X “RMEAR 7, TSI DO A B R w VU L, R T BT
Fromf S 2R M X I AS R P, nsm RS ELAN, IntRIERE “ARBIYE T TRE, 48
NHLDCTE] “ Byl 7, SELXIEE PR A R, A SEILEA KT 2T

6.2.2 IR FLEFMAE, BFHEHBIEWHFE

il g B AR S IR e R e, R OE Ry, il S AT R BRI
i, SERERC A5 S I R B R A 0 Y 2 B o B 0 B I RE S A i
WA, TR RO S 71, BhHERIE eI R R A e . — 5T, B
YESRAN, B THEBUS A R R BRI, SEOUAZ O EOR B W BIHT. N
RIS FNLRRE vt & F7 588 BT BRI BN, SiliE v e
FE B EAE R RAETEIA . 75—, ZRMR S KR, 780 RIEE A bR T
NV BEA R FERIALAT J3 8 o X W] DL LAZR I AT RS A 48 1 AP e il i
b Al K R R RE S, BT R N A2 Bl 7, A2 AR RS B HEAT BRI,
TR 7 E WHEA G b B A e R, ot i 0 5 bR 4 A7 (R I B0 v 0
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ZeFAERE AR IRNEIE JI R, A RN B RS B BOR, HEsE ™ A
Wk AT E B Wi E SR E SR Ge i SECTAL, g1k
FACHERE . naExt N TR RE . T BT G SR I S R, IR K
D RSP EORTT AR R, aflE Rt P eEEE Wy
167 o B P AR b B A 1 2 A AR AT P Rt , At — A (S
oL 2 5 RS, ARESERC T 20 A (e it 3 Hl Gl 1 584 03T, Sk
B R Al FFEE .

6.2. 3L ERME, BHAREN

By — Mok s, HAERA PR B AT AN JEIA B “ RS 37
7 AEREN AT R AR R I RE T, BATEEA WIS £ v 22 5 R e 1 Il L
fRbE. B, ZOERACT UG @R, — O, BUFEINSRNR kit EIFeE
FARMIEAR L o BOy P IR AR T 07 RS FEIY], h 202 R g Rt B v 22
RIEFNZS, HlEEAERIRIBANIA MBCR 2 H . RE 2 1 I (e %4
20 CEDIR) G842 A FEERE RN s 2z 0 ik dl e, (HRBRE A B
AR S L SAR THAFAE, V0 7G 2t — D RE bt ke, REBEERREAL, R
BRI A, A M B Ve B i R i Je 2 8] <33R — A AT o, Bl 2 B e AR
B 5 Ui, BUFEMGEITIEE T, EemiaEae . tini@d it f
RS PURE RS Rl R R, HE I e/ [ B 57 2 T (RS, 3 s g b Y 15 4
J1o RV B, BRI R IR, B RAF I RR BRI UL, PRI
B LRI ARG, URIRSI A S B AT B A AL BT AR, S ise 0. A
I ZF AT G e B E AR, RIERTAlERR . BER %R
VEHERESEOURS ARG BN 2 7 U [FVE 3, seBl ad R o . B Ak e 5 2 U
B HK, EHESAU R AL, R R IL T T “AREPE SR AR R AL
8, St Ry adt kR, HE et E LR, b Xt
ERIENIE SR, IRAI ARG, il ases sy, &E, 5%
(10 gz R P DR PR e S TR AL BB B e, & AR “URSkidK 7. B
B e s, SeRmBAs, SUMEgi ek ik ast e B, feidts
il Al 55 FEAR AT i B o B A RS R (0 D TR B, SR Al B B AR, I
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SERLORBEHEAT SRR, BRARARNLZE = ARG, ol i b A h & e R R B2 e, R <
RIS HF RN B &ML AR BT 4 A2, HESh Gk S 554 3R Tt

6.2.4 SCHEBIFIREZ BikE, ERBFEFAT

BHGR SR 871, NA RS AU 38 A SR 4SS R RoREHoR
QU NI BE AR TR SCRE T, B 2t 2o il b 11 58 4 077 A B i A R 5
N T R [ B 51 5 I RE R SR A (K SGBE AL T L 1 177 i ZE R R D e A5
AR5 SR GHT A2 b7 58 035 1 2o BEAT o FATTEE ABOR B BT A 3 —
HEZN A7, "ERFAUHTIRAN A RN, RREAEEIT A TR A, B 7R 7 BOR A
R, BTN AT RHE T —ZIEFEBIBAIKT, I RIS
e, IR B BV AL .. Bevaeit i T35 8 SR DLse s KR, 52 E M
WERBN R BEAE I 5 B T 5 45 6 R RO S AT L B8 B R AT B4 2
TR o AE IR 5 AR ARSI 77 B A [R50 B Ak AT 78 U BN
FEALZ TCR AN, SEILBHRMAIL S . R RIES TR FRER . B T BU
FR G 2, BRI B BRI SUE, BT AR 7O RE,
I T BORGUH AR, B A IR AR B 71 AN 11, sk 2 5 8158
BRZOBARKRW S, ik “HIRZT” M BT FEK T, e/ 2 oHE
LG . WAL, SRR E, S BFRUBAERT T RS,
HIE LA, HESIRIS R AL, 58 s AL

QBB B A R NA BB, AN AR By e S IR EE 2 mER A A
MIsedr, WAAMRIREE T2 E, BRI N A “SI B SCE, BT
38— S e R & A e S8 4 e B AR ML R e R B R S B B T R RE A
BAATLe — 5, IR N A 51 E T EERGRAN L TN SR e & X AE 5
BERFAR N I 2 3 1) e A EC 0 S 3R FRAL, A A RSB, R
BT ZUVSEAAT, ATIE R RAIARIITAERS, A A ERE R FLRSIE L . FFA F £
TLTFEE N ILECHI S, 807 SR S AT BORBEREC . 53— J7 L, &K
RNV ZE W A e A3, Inss s e 5F N A BORE R0 BRI, B m R
By e rf RN T BEA o B i B [ X O, 1B 5 8w & 5r R i &
A, IREE S, BEEIS AN A AT, PSRRI SR Sk, R 22

51



PN 2 1 e S DA Heg- 250 vh R Gl Y D55 5 0 RS2 IR 9t

BRI o NA 5K, HESh P 2SS A R, DU bligh B e e AR A
AR . BRI SEBEIE R Ao 55 2 J B R T R EOR, AT A b 1
BURHE T BB AT, RIT T HE TR Ay EAR P B 200 LI,
LA TR NIRRT, i 2 E 2k A & 5 sSUEIT R EIIE %, TR
HePagE, 5EHMamezorEg N ESRMAL . BTS2, @iyl
FRETR R BRI R AE NS, AT CLSEBURIR B A 1 4anik, SE PR Sh A
BRHT R B, R R EE Rt o [ ol 1 S8 5 TR T,
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