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FFELETAR SRR E . R 2019 4R, T EPLES AL BEA R 607. 64470, 244 5 SO Y
1/3¢ QR MUAR A BIL A% AR T BE 75 35 1l v 6] o 32l S e 57 3 Sy A 29 . B & SR BB shme, *f
TAEXAEERE &) T IR by veg i R e R G HE L
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ARSI WS B AL T (Inexport) , SR FH Hb [l o SCHACHE P 4 AR 1) il H 151 5088 19 9K %)
B A, S I DR 22 A, AR SO Ml Al S P i A SR AR S A
b H T BE SR AR A T AR AR A

2 fR kAR it

A SCHY i RS 1 AL &R AL (robot) o AN SCAR S /NGS5 2 AOMB0EE , R I G 52 5 B0
() HS /AL Al 1 TR ER A, Vi B Al AE Rl — 4R D LES A B 2558 5 B A
A AFZAM I T B N KR A A 7 A AEREAS I B) 2 D HLAs AR g b 2H ,  EULI
AP AL 1 U I MLER N S AR S LA, BLEs A HEUE R 1, EB0h 0. 5 EEIRF Al AP
N OEE G FAFTEZE 5, AR SCR RS G B4 Ry LA A E 101 50 1 F AR X8 (Inrobot_q)
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BRPHFNALSEHE 1T 220 2000—2013 4F, A SCAlH] v [ B 1135004 v [ BIL & A7 A TFR K
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o P (2) TR (quality) o AREEARTEAR UL, R AT 28 R R R AT 2,
JoT e 7 i A T REHE A A E K 1T, SR A O R R R AN E SR (G8) B
HARXT L (Inqualityl) FIE400 HARXTEL (Inquality2) PAKRHEAZLAHLIEZK (OECD) Hm i)
HARXTEL (Inquality3) FI4E0F) H AN S (Inquality4) B 7= R, QUERHLEE AN AR LI &
PR, AR SCIR A A P A R S 2 M B E AR E R .

4 45 AR

(1) F58h4 7% (Inlpl), JERITAFRTC, (2) AL (Inemploy), Rk 2413
Mol A AR B R, (3) AEAFERE (Inage) , SRITIEA G 5 Al BC MRy 22619 A
RSB, (4) BWABERE (Inasset), R EE G 54024 Mol ABCHAE R B S8 %F
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Al AR AL A AR AE B b 00 28 5 AT BRSO A BPRRAE T AR Y, AR AR BEAL AR AS A T
@ BRI AR HS GRS LA (2007 45650 4D SR BT ERTIRR) MATA0T, A5 IFR

KT LA HLE A E S HA 84795010 (ZIRELALALER A ) . 84795090 (ZTEE LMV HLES ABRAMYH A T ALES ) LK

84864031 (ICT.) &y A DI HLEs A .

B P LA S T 9, FLREAS Bt ] B 3 o 134, DRITIAR SO S Al 7e 2 7 of i g il AL S & — Bl
YT 2007 4 LA i E Tl Al B E rh R) AR SRR AR, Rl S A A SR i R 25, AR (LA 2000—2007 4R IREAR

@
®

60



HENBmwmh Q0D4AEE A (5 485 1)

Pl 7 A A B O 22 5 | B N ARV IR R . O T R — R, AN S SR B 1) 45 23 DE FiC 125
(PSM) T4 52E I HLER A AL I AR X BRAL, SRIG 4SS WE 22501k (DID) Adit#las AR 4
b F s

AT SEA IR L 7 i, BRI B A A A VAR . BEACERARIE . Al
BRETT . B EA ARSI AR A N R B R gt AL AR AR AN, RS
R PSMANRI S, AR SCRAEARPEATIZEAEIC AL . 158, 83T Logit [M1UA, FEA&AEFHEA R 3 54l
TR DL A AE (AEPRE) FORBE LA Aol (RFHRZE) AOMERAE, BBt A5 e, H
W, MMEBTE A ME, 1R CHRFE ST FAFT R 3R ARIL AL A TICI . Fm, R
I EAS AR VLR U IAEAS

TSR AN Al RS2, AR SCHRE T R DT R I RO REAS R AT o
PR .

Inexport

i = 0+ agroboty, + o, X oy 8 e, + D+ g, (1)
Hop, FhRiL g p AR AL . A5l . HUXHIEE o Inexport R Al F 5 robot %
LA AR 3 XFRom — RPN AL B ARSI T B A AE AR AV AL .y, s Al ]
TRV, 8 FRAT L ER, e, FRHK RN O FRAE RN, oy, BRI
itk 2B LA NS Al s R IBLR AR SCR AT [m] A A
i T NX
o, mod F/R AR R, AR A R (Ip) A= (quality) . WHER N, FFG U H
B3, WBEHIAFE RO, BIALAS AN HT AT LU A 52 g A= 7 S it B e R Al F o HoAtl
At E XA (1),
() fk gt
ARSCNE FLAL g AN AL FIARFE CTHLAS A AL 22 S PR BE, sty 1 28 e iRl iR P ge i 25
R, WRVFTR. (1) BUBDEIC, 95328 7 3808 1 Al el 1) T 2k VAL g A LA S BRA: 7= i A Y
AL REIL, AT AR AL T P A AR PR . (2) BOUL B AT DRI Bl as A2
PEFEAE Y o 28R, B P A S AR 3 3 — 25 i [ 73
*1 FETSHRHREFITER

mody, = Ny + N\ robot P IR TI A T NV S TV (2)

S p— O ALER A4k ESURE YN . -
PURIUEIE) ¥OH FURIUEIE) ¥oH

Al m Inexport 9949 15.304 564 007 14.104 -1.200 | -57.470°"

- Inlpl 9949 5.923 564 007 5. 506 -0. 417 —39.939:1

1p2 4163 7.455 236 000 7.112 -0.343 | -12.812

Inquality 1 143 075 1. 040 7 967 820 0.981 -0. 059 -8.416™

— Inquality2 143 075 1.588 7 967 820 1. 493 -0. 095 -9.328™

Inquality3 143 075 2. 682 7 967 820 2.59 -0. 088 -7.9217"

Inquality4 143 075 3.552 7 967 820 3.475 -0.077 -8.419™

Al AR Inemploy 9949 6. 621 564 007 5. 429 -1.193 -87.180™

Al AR Inage 9949 2.260 564 007 2.128 -0.132 | -19.894™

AL Inasset 9949 4.569 564 007 3.674 -0.894 | -66.520""

mgERE Infinance 9949 0. 006 564 007 0.011 0. 004 16. 472"

ST EA A nature 9949 0.014 564 007 0. 024 0.011 6.799"

JERANE A foreige 9949 0. 639 564 007 0.323 -0.316 -66. 875

e TRERIE 1% K Fi

o FYME2E 5 ARG i P AL REA R85 51
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ATNAR, 5 HLERA R R L SR Ak a9

M., SBEERS5 S

(—) BARTELR
TEFEME RIS, AR SCHEXT A AR 1 45 23 VE O P B v I B A TR 36, S5 RSk 2 s . AR LLIT
BCHT, VEECIR AR BEAL AN BRALAE 57 B A 7= R . AV RS . Al AF e . ORI | BhBTRE
S 7 I A ALl AR 7 AT Al ) B 28 SRR R R, T A WC A i s o g 22 B 248 XA /N T
10%, X Ui W AR BREE Foot B 20 22 (6] A bbE AN AP AE R Getk2e 5, ol 1P viA g . X thit—2
UE] T ASSOR T PSM-DID J7 15254 5 Sk 34 (4 T SE PR A 4 PR
R2 HEBSLEEEERIRER

S-S 56
BNy — Eoici B 22 b 22 VR
Qb3 popiiskel (%) FRIRFRIE (%) | 14itE PR

D i iy 5.914 5.513 40. 012 13. 981 0
Inlp1 97. 567

N 5.914 5.903 1.010 0.232 0. 821

JUNREA) 6. 545 5.181 114. 407 41.983 0
Inemploy 95.721

NI 6. 541 6.482 4.912 1.124 0.261

U] 2.088 1.983 16. 422 5.216 0
Inage 80. 125

NG 2.087 2. 067 3.323 0. 806 0. 424

D i iy 4.651 3. 698 82.507 25.916 0
Inasset 95. 349

VC T J 4. 652 4.697 -3.909 -0.928 0. 359
_ JUNRE) 0. 006 0. 009 -13. 607 —4.377 0
Infinance - 73. 445

NI 0. 006 0. 007 -3. 606 -0.944 0. 345

VCBC AT 0.016 0.015 0 0.025 0. 987
nature -132.947

i = 0.015 0.016 -0.762 -0. 164 0. 872

VL e i 0. 879 0. 454 101. 221 29. 492 0
foreige — 96. 223

PERL S 0.879 0. 895 -3.823 -1.251 0.212

(Z) EERPSH

34kl AL AR A SEMERIA SRR . 3] (1) 251 (3) JERET AR [E
g5, 51 (4) =) (6) REETMRAFILR IS FEAR BIAZR . 51 (1) F5) (4) #6170l
ARG EERNL; 4 (2) FIF (5) #E—B A T AR f s 22 & 51 (3) F151 (6) [Hln
Pl TSR Ak ARG HEKRATE EERDY . ATHESR BN, B (1) 25 (6) ByEIA
FBIYONIE, HIIE 1% 0K B2, WWIPLE AR EE T Al 1. BAAR YL, feateA
B, HLds AR BRI RECN 0. 151, HAE 19% K- B2, SEHTA T Ak DT BLES A4
b, HEEHLES A AP DBV R 15, 1% AR A3 20 DEIRE e e b, AL AR A [l )1 5
0,118, HAE 19 BK-F ERZE, BB TR IE AL A4k, 78 DALEF A A 8- 2
AR 11, 8% VA LERERH, Tefidefl A e REm S, HLas AR TSR 25 s e F 1 Al
. BT, AR LIS LA UE . XS Artue 55 1 B9 — B, BIALES AR AT REXT
H 5 5y LEIEIVE OS2, RAfE Sl 11 55 T 5 2

7 3 P AL B AY [01H R Bl AT S U AN, 95 S AR Al Y EAT S Y TE R,
X5 S AL R 5 B — 3 AU Al A B R E S, X5 S BT 3R 5 e
FILAE A 2 QAR A MU 22 5 UKl HH 1 A 52 5 BEe — 20 Al ARG Aol Hh AT 235 A I 1)
S, UL RER b AR iR, AR UK, A B S, A Al e Rk il 1
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B A A O B T e, UTEANE R R B AR, AREE AT
EA AN, TAH3h AL A A = R T R, SR o,

%3 HEEEEE

o o | o ] » (4) s | ®
A2 N y ,
- SRR U175 4) VG B O R AR
| 0.308™ 0.156™ 0.151™ 0.317™ 0.117° 0.118™
t
o (6.610) (3.629) (3.528) (6.603) (2. 645) (2.663)
o 0.502™" 0.502™ 0.523"™ 0.520™
" (89. 609) (89.807) (19.691) (19.623)
0.728 0.728" 0.769™ 0.764™
Inemploy
(109.990) (110.239) (23.010) (22.941)
0.109™" 0.109™ 0.216™ 0.220™
Inage
(11.736) (11.794) (3.547) (3.616)
0.059™ 0. 060" 0.120™ 0.117™"
Inasset
(16.419) (16.516) (5.148) (5.038)
-0.234" -0. 234" -1.269° —1.243"
Infinance
(-1.888) (-1.894) (-1.947) (-1.902)
-0.119™ -0.117"" —0. 454" —0. 474"
nature
(-4.054) (-3.980) (-2.456) (-2.574)
0. 093" 0.092"" 0. 023 0. 025
foreige
(13.951) (13.735) (0.467) (0.511)
LRSS FE i s il Eatl| i s
Hu X /AT FE ANl A i ANl AEE )
RURTIIETER 573 956 573 956 573 956 29 304 29 304 29 304
R’ 0.793 0. 811 0.811 0. 830 0. 845 0. 846

W L TRUABIMRRAE 1% . 5% F110% K B, F5S R IEEIA I Z LA e, T RR
(Z) Firasmen’
R TR G R 25 v AL R R g, ARSCA S T e Y ek, RS MR bl A
Jof XAl 1A BhAS AN, AR SCHY AR U

Inexport;, = p, + ani;s_..sqmbm?jw +p Xty e, + U+ py, (3)
Hrbr, roboty, Fon il 2 A FE AL NS &, B0 i il IF G R FH LR ARIAEDY Ay,
An=yoys Mn<-sAE. roboti=l, WK 0; MLEHE, Ba=-d, 3, -, 3, 45,

robot}, = 1, B4 0; *n > 5K, robot; =1, K0, EERG B, ARSCin = -1 R 3EHE
A, Rl (3) W R, A TE FGE T R P aT LA L AN IR Al t 1T A8 3 25 A%
Bo PATERGER BN, TEICAEMFEA T, REB, 7E L IF IRk AL A Z BT AS 2
(95% (1) & A7 DX TR O /K SF-ZAG 22 450, 3K BRI i FH AL A Al 5 A B FHAIL g A Al A 3 40
AR E NSRS, WP BIME . P AENLER AR YA I A S B 3 5 8
K, XEME LA AR B S RO A fir e o 2D, G I RIAHERS , LS AN IR
bt RS 28 ) — A SRS SR R, JRAEAIL S AN S Y56 = AR IR B A e (E

() HEMERTEY

PSM-DID FJ LA L8 f ey K i N A PRI, [ T8 i T A5, AR A SCHE B HE [T I

O AT ARTEIE ST, HTFER.
@ WA RRTEIE ORI, BARR.
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HrdE il el ) A BB R, (HA S istie— SR PN SO DL AR R, X P RE R
FonimA B A P AEPE R, R AR SCRBUT HAS R AT A B . AR SCAE 2 Kugler 25 ) [
IR s B ek, MERHERE . EE . far2s . SEEAAE T A B R R RS B S R
(vobot_iv) fEAASCH T HAR R, B, XAANEZRBRE G ESE P I ER, 517
JE LA N3 R0 53 A A a5 AL, AT AR DG PE SR . HAKR, 3 A [m) SR
Fe VR B R Lg% RS0 Y i Bl b 7= A e, G AN SR, T HAR
EIPR B Ik rIASE R, B BRI ZER BRI SURHE R E R AL A
BiER W, P EMLY YL AR AT BEE R . 2B BB AR o, FEil s THAS RS
i NAETE RS, PLEs AR R B R IE, BHAE 1% MK LB E, i, THARKK T
I, FEITER137.269, 3EKT 10% H i T XF R 0 IG FHE 16. 380, Ut BN A7 76 55 T 2L AR 5 1)
i, Kleibergen-Paap rk LM 4t i1k 126. 808, £ 1% /K LAE4 T “ T HASG AU 197
1Bk

(F) aEERm”

1 AR DT L 7 vk

LGB! (Mahalanobis Distance Matching, MDM ) S b AR A B ZH RN T IR 2H 2 TR Y
[CHE B I K/ NHEA TV E , B B d5e /N — AN s LA X BRZ B VE B o AR AT e =™, H K
e % B T UV R 2 [ AR DG, TEBR TR . PRI, AR A o [ I DT e G )
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Can Robot Application Promote Corporate Exports?
Based on the Win-Win Perspective of Efficiency and Quality

HE Xiao-gang, GUO Xiao-bin, KUANG Ya-qin

(School of Applied Economics, Jiangxi University of Finance and Economics, Nanchang 330013, China)

Summary: In recent years, with the rise of labor costs, China’s “demographic dividend” has been gradually disappearing,
the traditional competitive advantage of trade has been gradually weakening, and the pursuit for new competitive advantages
has become the key to cultivate new trade dynamics. The large-scale application of robots realizes the automation and
intelligence of the production process, improves the productivity of enterprises and enhances export competitiveness. At the
same time, robots can also improve product quality, helping to alleviate the problem of “low quality and low price” of export
products. Therefore, the large-scale application of industrial robots is bound to have a profound impact on China’s trade
pattern. However, little literature has focused on the impact of robots on the scale of exports, and the few studies have used
national-level data and lacked in-depth studies at the micro-firm level, and no literature has yet explored whether and how
robots affect firms’ exports in the Chinese context.

Based on the theory of technology and international trade, this paper empirically examines the impact of robot
application on enterprises’ exports and its mechanism by using difference-in-differences propensity score matching method
based on clarifying the internal logic of robot application affecting enterprises’ exports and using micro-matched data from
Chinese Industrial Enterprise Database and China Customs Statistics. It is found that robot application significantly
expands firms’ export scale, and this positive effect is more significant among labor-intensive firms. This conclusion
remains robust after a series of tests. The mechanism test shows that robot application promotes firms’ export growth
through efficiency and quality effects, realizing a win-win situation for both efficiency and quality. The trade decomposition
shows that robot application significantly improves the expansion margin and quantity margin of firms’ exports, with no
significant effect on the intensive margin and price margin. Further analysis reveals that firms will import more types and
higher quality of intermediate goods to match the robot application.

The possible marginal contributions of this paper are threefold. First, this paper provides a new way of thinking to
explore the new engine of China’s exports. Second, unlike the previous single perspective based on productivity, this paper
finds that robot application promotes firms’ export growth through efficiency effects and quality effects, realizing a win-win
situation for both efficiency and quality. Third, this paper quantifies the trade effect of robot application by enterprises using
policy assessment methods, and further deconstructs the trade effect of robot application in detail in terms of trade margins
and imported. This paper reveals the impact of robot application on the export of enterprises and its mechanism, and the
conclusions not only provide new ideas for cultivating a new engine for China’s exports, but also provide references for the
governmental departments to introduce and improve the supportive policies for intelligent manufacturing.

Key words: robot application; enterprise export; productivity; product quality
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