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Research on the Impact of Industrial Robot Application on the Service-oriented

Transformation of Manufacturing Inputs--Another Discussion on the New Trend of
China's Foreign Investment Growth under the New Patterns
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(Business school of Hunan Normal University, Changsha, Hunan 410081, China)
[Abstract] The integration of industrial robots and manufacturing industry is an important issue in the
current high-quality development of the economy, but the research on the combination of the two is
less involved in the literature.This paper theoretically analyzes the pathway of the role of the
application of industrial robots by listed manufacturing enterprises in affecting the level of enterprise
input servitization, and selects the data of manually matched listed manufacturing enterprises in the
period of 2011-2018 to conduct an empirical study, and finds that the application of industrial robots by
listed manufacturing enterprises can significantly improve the level of enterprise input servitization,
with replacement of the explanatory variables, the use of instrumental variables, and the replacement of
the data source, After controlling for industry spillover effects, the conclusion remains robust, but the
conclusion is characterized by heterogeneity in different sub-samples of the grouping. The results of
the mechanism test indicate that the role of the application of industrial robots by listed manufacturing
firms in enhancing the level of servitization of business inputs is influenced by the way of production
organization and control of the firms, the labor productivity of the firms, and the ability of the industry
to respond to the demand for services. Finally, improving the degree of openness of the service industry
is an important driving force to accelerate the transformation of manufacturing servitization, and the
transformation of manufacturing input servitization ultimately contributes to the climbing status of
China's manufacturing industry embedded in the global value chain and the growth of the scale of
foreign investment. This paper provides new empirical evidence and inspiration for China to promote
the construction of industrial wisdom and the construction of a manufacturing power.
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= ( %20l —1 _) (6)

=2011

= %01l —1_) (7)

e, ( %M — 1 _)FRATL 5 AT k ORI R B, For AT LR
PR K AT AR R RN ER 2y, 1 - R (kesj I, BIOR 1, SN 0)
( %M — 1 _)FoRAT Ik ) 5 BT k FORECR S, FoR k BRI A AT
PEAR IR BB I3 o R A L3 0N 5 1) R i OB 5L B B e Fob g (50 ffras, Bl 45
KA 3 W5 (5) , AT AIE BFESE ] TATIL S B e, AR LA A il 4l
BN HIIRTHKIRAFAE B IEFAER],  SASCRHE A R 4518 — 3
*®3 Rtk

(M 2 3) “4) (%)
servz serv serv serv serv
B THEABRY SIBRAES BRI B LT
A NI 7l
Inrobot 0.0011#** 0.0169*** 0.0022%** 0.0079%** 0.00271 ***
(0.0003) (0.0024) (0.0008) (0.0010) (0.0008)
upstream 0.00027%**
(0.0000)
downstream 0.0004***
(0.0000)
Control YES YES YES YES YES
Fy | | | s il Pl
(a4 Eiil | | s il Pl
A | | | 5 i) Pl
Constant 0.0980%** 0.9295%** 0.1909*** 0.3578%** 0.1741%***
(0.0151) (0.0329) (0.0236) (0.0563) (0.0210)
Kleibergen-Paap 5314.271
rk Wald F
statistic
Kleibergen-Paap 1310.661
rk LM statistic (0.0000)
Stock-Yogo weak 16.38
ID test
Observations 6,849 7,302 6,730 3,614 7,302
R-squared 0.3513 0.5345 0.6738 0.5574 0.6899
e w06 R RIRIRTE 1% 5% 10%FI7KF FR3E, 55 AGIHIbRER %
(=) SRS

(D R FEptE. FEEORE S ZIHERN “ —ou” Frik, TS AR
XEANR] 51 5 5 2R g b AR 55 A6 K ST (R S T REA7 A8 22 5 o ARAIE OECD FN ™ H R i [X 20 1Y

@ LT B AR BORBEAT FINT, LG EEAR RGO, AT AE P R A AL T L



— SR G AU 158 Gy Wi Rl 7 =X Bk T 1A, g5 Rk 4 1951 (D FF () fioR, WLCE
R T ALAS A — R 57 5 7 =X il Aol 8 N R 25 A0 K B 2 2 IE /R A, % in T
5 &M AN BN RS BA B A m e . SRR, TR SRl n
oy B AT R AR RIS REYRI S, S TSRS, B R O 5, 1K
Fh “PISKAEAN” BIAE P T AEAN L BE BT AR MO AL, AR RN, BARAR S WL I
b T AR, PR TMPATL S AR B S N AT R 200 U BYHRAE, SRIA TOpLEs AN
H S HiE M A NIRRT 2R IACR (FANESE, 2017) .

(2) AT T RSO ANV AT ZE R HREAT I X 50 N 57 sh B B . AR LRI R,
REBEEM =, Hharas SRS Tk, aidEy ., YorkE. MHE N Tk
i MR AN FAd 2T 2 3G B R RIS FLRIE Y AR 0 T BT R i
Ay RSN IEAC AR T BRI AT SR A W H SCERE FH S G R
s ARL] ol 5 14 M7k BRSBTSk Tk, dE& 8 n”
Wl RS E R EIEIN Tl A s8R LR Tk, &EfEk. @H %
2 il A F LA AR ACR B ST AU S 8 MT L BOR B R4S
VRl b e AN A= 29l S N A = el 1 B AN A RS 2 B B AN Yab (B e s - Sl B AN R 1
S A Al S T T L S AR T A &S 6 M7k A7l a1 U 45 5
F AT AF] (3) -5 (5) Fim. 5] (4) HSRER, ERAFEERTIAY, RS
N & AN RS AR AN B35, 33X 0] B2 DR A B8 AR %5 B BUAT I 9 i e A A 32 3 B R
IS RN VR T HE R s Rm RN, BN 3B IR S5 A B3k R AR X R i b A 2248
(Papyrakis and Gerlagh, 2007; mEFIAIREYLE, 20200 . Mal (5) ML RER, BRELE
UL PR AL A &N IR S50 B 3 S E A X AT e RO R R 3 A
17N AIAE T LA NI REI N 2R3 T 7= i B & AR, A« i+ il
%7 W md k.

(3) HBIX St . A SCHRERIA [E S G M FR A BAFAE 225, AL TR E 4 Al 8
T AL ZS A ]38 b A Ml BN RS540 (1 2 AN TR, AR SO A AR 43 S i b DX R P i 3
X#J, HEIAgERWE 4 TR B 5] (1) FF) (2) Fror: ATLLAEH, WX N T
ML ZS At 1) 328 b A 38 N AR 85 A A7 T S 3 B TR0 A T PR s Rt XL 2 A6 il 1) 3 b e N
AR A5 A IR B AN (22 o 3 A R R 1 AL 88 ACRVEA 70% K 5E3E 0 (2555, 2020),
T i DX 3R 11 52 ) 5 R ok, Albadk 10 AL g A 5 21 A Do WL N R AR A 5 K,
T T RSO RN, 5 R] IHtof it i b A Ml 33 N R 451 2 7 A o I 2 O

(4) Ao T PE . 5 BN [R) A B A i) Aol S FH TP ATL 2% N PRI AS [ R P8 56 il o
N SAAKSFIRE IR, ASCEEFEAR LRI A B A Al RS M Aa stk g5 50
K AT B HIF] (3) -5 (5) Fias: WLUEH, RESAINE AR THILE A #f2
Xof ) 3 Ml AR AN R 55 A 7= A B3 IR R, (EZAE AR A SRR AN B3, X ATREE
KA [ A A i i R KR A%, R 2 HAME %, B TAkLgs A& —RERED
TR TAEEA Ak sE VIR L%, Rt il i b 5% N IR 254 A 7= AR B

x4 FRERLE

(1) (2) (3) “4) (5)
Panel A serv serv serv serv serv
— KA S IS TANEEN  BREAEN  HEAREER
Inrobot 0.0083*** -0.0370%** 0.0087*** 0.0027 -0.0094***
(0.0020) (0.0025) (0.0011) (0.0034) (0.0012)
Control YES YES YES YES YES
A Euil Eeil el ) Gl
(4 Euil Eeil el ) Gl

NN Fa il F il P byl Fa il



Constant -1.5059*** -1.2556%** 0.3998*** 0.1364* 0.2489%**

(0.0643) (0.0523) (0.0664) (0.0762) (0.0261)
Observations 7,302 7,302 1,389 2,480 3,377
R-squared 0.8380 0.8687 0.7452 0.6139 0.7153
(1) (2) (3) “4) (5)
Panel B serv serv serv serv serv
Yk Hi X P i . [X A Ak RE I AR BT
Inrobot 0.0035%** 0.0005 0.0002 0.0028*** 0.0078**
(0.0009) (0.0016) (0.0012) (0.0010) (0.0035)
Control YES YES YES YES YES
o Euil Eeyil el ) Gl
(4 Euil Eeil el ) Gl
Mg Eyil Eil el ) Eil
Constant 0.2236%*** 0.1949%** 0.1525%** 0.2247%** 0.7597***
(0.0260) (0.0359) (0.0348) (0.0278) (0.2215)
Observations 4,377 2,925 2,595 4,146 226
R-squared 0.6773 0.6827 0.7242 0.6631 0.6100
T weRr ok R FRIRTE 1% 5% 10%MKF TR, 5 W NRITIIRERZE.
B, MF SR

DNRE— 20 73 B O s A PR 3R 2 R b 82 Y b AL 2 X 1l 38 b A Mk BN R 55 A0 7K~
(IR A AT S 10 352 3 T ) 3 b Al 55 A 5 B, ST AR M AT MU N A e 1) 3
Br, ARSCESOGEZJTTRER, 0l A HLZT L S E R Rk S
RAEDT. ST, ASCHEI T IHERA.

=g+ + + 5, + + + (8)
Hrh, FORA T E G ORTER =R, HARBUER B8 7 Zamif 2,
1 it AR ML S AT A AL B

(—) AFHRTT AL

AR B SCEEAR 70 A i ids » A A R 5 B3 7 AN TR 577 DA B e b A 1) i il i i A
BRI AR A BB, A Al Az 7= 414007 SR BUMDRIE,  BAARARBy ek — R L0538 Uk
old) FAN 7 HHLTT (ICO) o Al — R L7 A B — KIBRF I L R AT 17
B, kA7 R E B RE AR IR A T BN B 1 i B AR S iAok &
iR 5 1F (1) A (2) Fron: AT, bR R 407 R 2 5801 1N
T AL X i3 b A BN R S5 A B IR T A L X5 B T 5 R (KR 18 AHAT, T4l R X
I WO L 207 AR 2 A 1 R AL s KT i) b i M 35N e 55 4 1) I 1 1 P U5 AT
Prd th R 2a A X AT RS R A 7 B AL 215 3k B AR T Ak BTl A R b, 7
bRy EEE R SRR St BORETIE S, HPAT I b T IR ] B I B AT
PSR, Xt T B R 2 Mg b Ak R B, T REAR BAT AT A2 DR A 2 UL AL B0 K
B, DR 3 B 4L 4307 SAEA SCRE 78 (443 X 8] i B0 1 o

(=) Ak F7 B A= R NA I

MR b SCEAR 7T B « Alb N b AL as A ad e SRV AL« SE AR AL 1) kAT 27,
ARFER 1AL STZ AR, LA S e R MBS REBER “ah +IR35 7 A7
2 BET S G ML AR S5 ML A A 7= TP AL EE 5 B2 SEBURIE WAL BN IR S5 AL R 7
AT SRR KRR (20200 HBAE, SRA ka5 Al 53 TN B AU i sl AR A
ANV 5T B AR AR &, 1% 53 A b AR 3T S TABCS A TR TA
HoP LB BB . RDAZERINZE 5 (51 (3) o, Abolb A 57 3 A 7 A B e 2 fie 28 B
AL ALAS A G ML AR S5 A ISR THE S BISL A MV ATLES A ) A lbad i 4 s 55 3 A 7 2R
SELAIE N A AN SRR, XS EAT IR R 2 ARAT &



(=) WNAR S FREERL

WRAE ESCEAR AT png s BT 7 AL A Ak 2 SR AL D PEJ5 1007 dh, 2 M
T 95X B I AR S5 75K 2 T 9% IR X B R SR e B 1N ok E, HESI G L
MRFSACER . ACSEREW MR (2023) B (2021) 752K FIIRSS R BT 2 1
[ AN 1 2, FIESRbR T

= ( + + ) (9)

b, DRSS ML BRI AT Y, | BN 5E A FE R KL \ o
TP AIERIR OECD BN 3R v e 55 b4 511 P €136 6 SR AR 8 A L ZMBURT 8T T
e, % IR DU B MLAS R AT b 55 24 B B AR e 23 R 55 SR I e (RIS R Uk 5
{5 (4 Fow, RTCAEH, Ak BAR 55 7 5K 68 77 2 5271 7 R DAk pLas ARk A
AR S5 AT B IR A e A X5 BT A rde H (B e AR A, B E B Tk AL NG i
SETH M L 85 3R (14 e AR PRt — 25 e A I L BN R 55 AL e 7
®5 Ml

(1) (2) (3) 4)
serv serv serv serv
— R 1205 SHMLAHL A A EAE R RS TR
FEE
Inrobot 0.0023*** 0.0018** 0.0018** 0.0060%***
(0.0008) (0.0008) (0.0008) (0.0010)
factor*Inhold 0.0018**
(0.0007)
factor*ICC -0.0010%**
(0.0001)
factor*cost 0.0088***
(0.0018)
factor*demand 0.0039***
(0.0005)
A el i) i) Eil
(4 el i) i) Eil
A el i) i) Eil
_cons 0.2014%** 0.1770%*** 0.1984*** 0.2009%***
(0.0224) (0.0224) (0.0216) (0.0213)
N 7,302 6,911 7,299 6,349
R-sq 0.6743 0.6692 0.6782 0.6789

e wxk, ok 2 RIRIRTE 1% 5% 10%1/KF N RZE, 5N AGT IR dERE .
X, #—Fith

(=) ET 2R E T AT K2

PEBEE B — 50 L2 ar AR A, kil & R S R AL RS A AL
Bk IE T WA R AR ZI AR 5, oo Tl E R WA AWHRR “BlR 7 77
3o TFIRAFAE A B EE A7 ZEF R ERAT . EAE R BRI S CE, M EEE RS
B AR TGS, Herh B AE T PR GV IR SS R JR B AR S o S R e B AR AR N
B2 38 [ 1) 32 b A b S FH VAL A TGS o sk 3 AT MV BN IR S5 A KPR T, T84 ik
— D eI AE B AL ZE T P AR A A RE RIS IS ? AR SCAE4E Koopman 45 (2010) W75, 4
M EFEHALRE S ¢ D, HAREWT:

= 1+—)- (1+—) (10

Hrh, Fonor H AT EEE A AL, R e B AT R A IR e T E



Fom v [ AT D, oo r B AR e E A E N,

R, FonizE

AT RN ER OB BE RO AR, B Tz VAT SR TS B A B AL AR O AT L B,
A2 A A i AV SR TRFAE S [R BEvE [m] UR R — B, SRR S5 A /K- PEAT AL, 4 A

Ja O E SR A TR A S NI RE T, 5 R AR 6 Fos: W LUE
AR BEIE b AN RS A KT HI3R T, 32E T 1k 38 FE )36 b Al
(=) & ALTFHIE R
WA 4R B Dy A% SR R B AL L Pl G5 A R T R M Y
JBOZE T RO B B vy o R R 1 L B UE 4 2 —, R 55 T TR FE )

s Ak Tk BLEE A
RN B B AL 5T

RERAR L HI AN BT IR, IR ALTT

e IR g ML BN R 55

MR FFEAERE BB IR ZI 5200, — 7 TR 55 M FIBORT BAATE SRS AR R T P 22 RN

WORANR AN BT RN, AR T AR E & R e Fi—

TP AR A 5 A, HE— 3 )i AR 55 LK (BRUB aa 5%,
% Arnold (2016) M1/, MRS B BHALeEn T

Hr,
FoRiZAIE LA AT P RN R b R S AR B 2R A L
R FDI BRAIFREC. A SCH R

NGB FE AR AR &, AZ AR, 358 B R 55 LT TORE BE /)

JrT, AR ST F)
2022) . BNk, AfE

(10

R s 75 t

BREARN > N/AINT 25% 9 N 25%-50% 50%-75% K

T 75% 5 AUy, FEXSE A TREAREAT AR, [BASER R 6 1951 (2) -41 (5)
JIos « W] LA R AR 55 M R TBCEE il S kAL s A6 il M BN R 3540 5% R v iR 1 AR Y
FREE T IR G5AMETT KPR AT ML, Al 2 FH AL A BE BE AL BE R 55 M TF 0K P 58 v ATl

ST+ VBN S5 AK T
(=) XA EAAERIE

B E QA HEHT AR B, M A TR R MR AR AR R /R 2, g itk
HEOMFERE TR 7 2 R, ASCRE— 2 o Mg A SN R 55 A e XTI 51 A1 B3 FR A0

BEEER o BT AT — A ol oAb Bt Al (PRomizs%, 2021)
SN (/N BRIFR IR, 2014) « A sebrishil N B A5
SR A5 I, RE AR B B PR BE 008 L (10 S LA M RS, R A5
MIfE S BRI, ARSCRAIHT A KB th Ah i AR 5 I EL il 2 A
AR R, BIHSRIEK 6 1951 (6) Fin: ATLAEH, HliEk
) PR NN Ed e R INEPNES S S R E I (S

« ARG R AT
2012) WA ER
KT E KT AR
) AE AL A B AR AR
| ZS N &2 W S ]

’

#z6 H—Iitie
(1) ) 3) 4) (%) (6)
GVC serv serv serv serv fdi
INTF25%  25%-50%  50%-75% KT 75%
I3AL I3AL I3AL AL
serv 0.0321 %% 0.0323 %%
(0.0035) (0.0123)
Inrobot 0.0135%*%  (0.0080%**  -0.0091%** -0.0]99%**
(0.0008) (0.0010) (0.0016) (0.0023)
EAy il il el il il et
1Tk Sl il el il il et
AN il il el il il et
_cons 0.0340%*%*  (0.2095%%*  (2755%k*%  (02718%**  (.3296%%* 0.0322
(0.0109) (0.0235) (0.0281) (0.0471) (0.0342) (0.0294)
N 7,247 1,534 1,911 2,107 1,750 3,077
R-sq 0.2810 0.8426 0.8611 0.8415 0.8015 0.1736

VE: wex ook xR RIRORTE 1%, 5%, 10%0/KF FE3E, #95WNASIHrERE.
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. &R EER

H A DR AL PR A5 P K R AR 3 10 DR R, 3 ol il o FH AL A 2 ke e o
M AN AT P A A T HAE LR AT 47 BlSeIX — i, AR TTA N
Al S Tk ALES N, il s e 205 A SR ST Bl A A B e R 55 75 SR IR RE
713 = SRIE fre i ML AN 55 A e 7

BB, ASCRA 2011-2018 T LVGHEC il kb 22 =) T AR et o B B AT 1
SERSE, SPRERY: (1 AN TV AR THHE AV BN S5 KT BA &
FILFER, X450 B iR A i A T RAR R B AR ISR 1 47 it 28
ZJEVREsAE, FHEARKTHEAT I 7 RRER . (20 Ak TALALES X g
A BRSSP IE [ 32 2Ol i A = A G5 5K $R oy sl AR R AR i
R 55 5 R Re i =k /E FERE AT SR . (3D Ak A Tl AL A8 A 2= (i it il 42\ R
FACHRY, FF i — DG IR E 3G i N A BRAN (B s (O BE T AN A0 B R I G R
i 55 VT TEORE FEE 2 08 #3815 N iR 5546 RO B Dl e 2R 7 A R

ARSI, LB AR IR i3 ML BN AR SS A R DIAH O, X — W FE i % L
b Ak [ S HERE R RE A 5 S S M e T SR EE 5 LS . AL RS (D
FEMERE TV REMIIGE A R b, N ML WIS N RERS B AR A = A 2005 5 fR i 57 3 AR 7= 3
ST [ AR 55 75 SR A BE TR A Rt I b S5 My e 7, SR AR S LA WL & T
RENS 1t — D A5 3G ML AE A BRI E BRI AL B BT AN BRI A 3G 1o BRI, 3% Tl AL
F N AR B REHIE A RIS, TGN T R AL . (2) R REMIIE AN IV
£ b, By — AR g K, AT AR SE TS gk BN IR S5 5 R 52
W £E PN i 2t XA BE A AT M R AN R 25, A, AR ESAERTIIHE ™ Ak L as AR
i EA I RRE I, AT AR E lk, ANEEEHET . (3D AR TALALE
R AV AN 55 KT 72 A2 A P AE I 95 T TSORE FE AR AT Mk AN 2 2, 3 3 B n KR
SNV TP L, AT AR [ B b L 1 R ) FAT B =
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