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Tab.2 Variable definition and descriptive statistics (N =29 852)

e A X B bR 28R A FESL Bl baEs
PR Chain AN AMARES TALE 3.037 0439 | ¥hilAER: Labor Ml EUR BTN 0.140  0.440
20N = O (|l AR b w S 0.061  0.320 Asset  AMVEBEF=/TAZIC 0.002  0.021
PR M AESE T EAHE L 0.666 0472 Patent — {\V. %2 W4 HE /4 1.008 8.328

(0~1) Skill Ak P ARBFRE R 0.080  0.116

oM A EAIE TEIFHUE L 0289 0.453 ikt
(0~1) Grad WAL E N 0228 0217
M lEEETFEERE L 0329 0.470 Export A O &i/AZTG 0.076  0.739
(0~1) Debt AN EsafE T8 0.001  0.008
Adratio AV FEHfFEE(FE100)  0.006  0.074
Age A A A 10.296 5.958
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Hrpr, Chain, , J2J8& T4 j AV i 78 ¢ SRV MEBE S AL E 5 SP, ;s A b i 78 ¢ SRR BB it il 7K 5
X, oA i 1 ¢ AR AP AR 1 s X v 2 A — R0 [T ROV, A7l 2SR e S B R & A7l 70 28 (GBY
T4754—2011) ) AT ML R, DA 7 A4 B8 S AT Ml 18] 22 S & AR AT AR it s e, 2 BR300
oAl AT BE T A ] — R AR B R A I D, TE A (S v i 2 SRR BE A, AR SR R AR Hh 25.0% 1Y
A B AT % SRR B o Rk Al R, A T A B AR bR (Chain ) e i FEAE A (ELEE Hh 0 47 B =K
ARSI, BRI 2 P B B A Al 5 X AR A A T [l
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3 SCUEZ
31 EEMALER

23R THRIRE ™ Al i 15 KSR A AN (B 43 A B AR UE T 25 5L . 275 1 8 A 3 81 LA EL B 4)
A5 (Chain) AR RS &, 3 A SRR AL B Pl A8 5 Al —4E 0y e A0 . ARHESE 3 51 1 1] 2%
BB &K (SP) B R EUN 0,022, HAl I T 1% KF T A B 2 PERG I  500E 1T H1. IRAk, 55 4 51
55 5 G LAV FIIE Y SR XTEL (InRevenue ) AR AR I K s T MBS 107 BHEPR S 2 E g 2
I UTERR . XS R PSR R ARAT | (B3 B0 T MEAE 53 T AL B (Chain) F8FR 1) A BRI FI ]
E 18 SO [ N P72 B2 RS T 3 K v o 1 K (2 5 3 - s s e o L Bl 1o B G BRI M S R R 2~ W 1

PR A BT o

®3 EpEOFRE

Tab. 3 Baseline regression model

AR (1)Chain (2)Chain (3)Chain (4)InRevenue (5)InRevenue
sp 0.033"7(0.008) 0.03177(0.008) 0.022"7(0.008)
Chain 0.072°(0.040) -0.750""(0.176)
Chain X Chain 0.125"7(0.026)
Labor 0.024"(0.008) 0.015°(0.009) 2.0037"(0.055) 1.997°(0.055)
Asset -0.675""(0.196) -0.747""(0.203) -1.814(1.280) -1.977(1.280)
Patent 0.000(0.000) 0.000(0.000) 0.02377(0.002) 0.024"7(0.002)
Skill -0.013(0.023) 0.003(0.024) -0.4057(0.172) -0.4287(0.172)
Grad 0.054"7(0.013) 0.021(0.013) -0.477""(0.093) -0.482"7(0.093)
Export -0.014""(0.000) -0.012""(0.000) 0.153"7(0.000) 0.15377(0.000)
Debt 0.146(0.617) 0.712(0.649) —24.4527"(4.254) -23.886"7(4.254)
Adratio -0.004(0.034) -0.008(0.034) 0.049(0.235) 0.049(0.234)
Age 0.002"7(0.000) 0.0017(0.000) 0.093"(0.003) 0.09377(0.003)
[i] 7 4N i g APl —4E0 1l—4FAy APl —44y
B 3.035"7(0.003) 3.004"7(0.006) 3.02077(0.006) 5.12077(0.129) 6.44577(0.304)
FEAR 29 852 29 852 29731 23 785 23785
SR 0.001 0.003 0.031 0.297 0.297

T IFRIE T 1% 5% F 10% B E KRR 155 N bRk, R,

32 HEMEKRE

S AN BRI AN P R ] BE S T A AT RREA O, B (E5E 5> 17 E (Chain) 7] 852 31X 4L
PRI ZE 52 ), T DGV 50 4 WEAf b DX oAb ZE B i . (DA 3% 7 A LR R ) Al e ok
I B B IUE R 3 KA & A 3 MR R R Al o SO i 7 BT A 1, HARBUE N 2,75
FIEAES> TALE A RIS 5 (DChainl) o Q¥ Chain KT 3 W8 SN B0 BIHFBUE RN 3, /NF 3R
WL EIFUE A 1, AR 2, 455 B R VS i (DChain2) o % DChainl B DChain2 FHEA TR, 25
UK ARE 1 GIAES 2 90 7R, AT LUK B, SP ) ZR A4 B 25 0 UERH 1 BEUE [l )9 45 R p AR fd

O TR R I A AL 2 BT B B AL (String ) LA AP LR B AR P BB (Market) . 5 REF™
Al K- (SP) A8 FR YRR ] BE 32 B Al ™ S S i ol 5530 Bl RIS 5 SRR BE A szl , BT it 28
SEC 2 Al 553 BT B R SRR SR PR B E AT RO DAL, A Al 2875 Y L A L
(String) o Syl AN FECR 12 PG BEN (AR T A 2 SRR BEXTZE R B 52, AL AR R Fn %
FUSE(Market) . 32455 350 2SS0 String Tl Market Ji , FIAZERAS AR K, 4595 HoAG Fafdt:

5 = AR A SR BE T AR AR B RIS, AT R AR B B R (self selection bias) , X f
FIEE R AR o AR SO Al e 75 i 15 5 BB 7 i (SP > 0) 33X — fE $DUAE 18 1A 700 1) 7543 D FiE (propensity
score matching, PSM) . 7£- X BRAT B, Fir e DC Be AR A 45 SR 51 (Labor) BB 7™ (Asset) . & B& I HITH
B (Patent) | B AT G AR BRFR (Skill) 88 BAT AT L 27237 (Grad) B JRE 53 EE ) L H 8 (Export) L 8 975
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(Debt) 557" 1 f5i 2% (Adratio) AV AFEE (Age) o S T B EDE FCEE R R SEIE A SO - B MRS EA T4
5, DCRCA R TP AR SE . 4 55 4 91 R R FHVC E i REAR A ] 72 R DA T [l 25251, SP 2R B (ELAT)
R, S RS ZRREAH LR AR B

x4 HNEMERE
Tab. 4 Endogeneity check
AR (1)DChainl (2)DChain2 (3)Chain (4)Chain (5)f1Chain (6)f2Chain (7)Revenuel  (8)Revenue2
sp 0.011° 0.005™ 0.022" 0.025" 0.024™ 0.019" 0.092° 0.146™
(0.006) (0.001) (0.008) (0.011) (0.009) (0.009) (0.023) (0.026)
String 0.001
(0.007)
Market -0.014™"
(0.002)
P A i bl bl i b b bl b
BEROY APl—40  Fnl—40  Anl—#0  1n—%6  Inl—#0 0k—40 Inlk—4Eh Fnl—40
R 0.017" 0.000 3.070™ 3.025™ 3.016™ 3.028™ -0.077"" -0.133""
(0.005) (0.001) (0.010) (0.018) (0.008) (0.009) (0.018) (0.021)
FEA 29 852 29 852 29 852 4555 20519 17 036 29 852 29 852
fEREE 0.006 0.003 0.033 0.082 0.025 0.028 0.718 0.717

S0, Al AR R i S A ERE O P REAATEAL ] R, BIMAERE 73 T A& AT IR Al 3 AT
A T8 2o 12 v A 77 38 S R AR T 26 [ A 772 8 BB 7 ol , 3 Al SR 1% o A SR e e R Dy i IS — A
(f1Chain) FIFTH (2Chain) BIMEEE T AL E, UNFE 456 55N FIER 6 51 BT/, SP R BUR & M IE 10 UE 1 3k A
IHZERA AT S . B A SCEE A A A REAS  BOM FE SRR RN, 55 5 41 FIER 6 SRR AR ARt iz

S5 L ARSI R Al M (B 5E 53 T A5 (Chain) REMSAET Al ZE MBS BN U#3 Bl (B2
HI Tk Al 2 T B ™ B , o e A b 7ERS il B b g 26 P BB S B B 00 . it , A S LA
FIE A A 3 Al 43 U7 B BE T 2R A8 o Al B 3 %) 7 R AT sz e i 3 4 )7 it B A (i 42
R A EE > TACEEE T BT 5 987 MEATIE A (R, TR A AR B B o i, 425 7 5%
8 41143 S A ARl A FTE ( Revenue 1) FAR Y G4V -5 7 4 2 1 (Revenue2 ) A #Eff RS 1, FEEE il Al
MAEZ B (Income) , SP ZEATER 82 Rk .
3.3 BRERMRE

ASCRARATI B8 EE (M) TFFREE (OM) TS5 B2 (CM) X AN [RIA TV AR 8 A lb R A4 7434 (8]
I, A IA T S Bk o angk 5 B, ANEA T 20 B 4 AL B v 8GR a1 (SP) XA (B 53 T
AT A B AL VR AEAE R8O B R/ INAS R o A7 Mk A BRI QT ShIEAR 1 Al i & il 3
B It FO AR, G0 5 A7 Ml oA A A R BB 7™ it 1) 4652 BE L AT B 1 R 48 7 i i 32 o) (B8 20 T
PEARVERT o PO 1 9 ANER 2 51 0 [l ZR 500 B, 8 6B 7 it i et X v BRI B2 A T b ) (e 2 A500 B , Bri 1
H2. 25340 HEE 4 H0 B UE T H3, BN 7l FF R R A, Aill 22 (6] A 22 i AR B4 010, A i 177 b Tl 3 1
TSGR TR TSR RE 7 W T L AR R S I LR RO ISR . 55 5 SIS 6 1R B
BIREP b i HICTE G A T A S 800 K T s BEA Tl Bk T Ha

Tab. 5 Heterogeneity analysis

Apht (1) T ()L ()T (ORI (5)Fsa i () ILZEg i

Sp 0.025"(0.012) 0.019°(0.011) 0.028°(0.016) 0.0187(0.009) 0.0207(0.009) 0.034"(0.020)

Pl ARt il il i i il il

fi] R R Arlb—4E0y ATl —4E0y Il —4E0y il —4F4y il —4Ffy Arlk—4E0y

RO 3.01577(0.008) 3.02977(0.011) 3.0297(0.016) 3.01577(0.007) 3.02177(0.008) 3.01877(0.010)
FEA 19 824 9907 8 594 21137 20012 9719

filf e 0.026 0.041 0.022 0.037 0.017 0.069
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4 shigite

4.1 WREiE

Bt v [ 28 55 e e e A A, il il e Jeg T ek A PR K, R i ) e D) e DA Sy A o i M 5 e U
PR BN o A SCHET 2008—2018 4 - TR Al B 2 v (8 e b Al e+ 85, R 18 7 %
PRI IS UERG B R SE R R Re ™ S Sl T Al 4 T B M ERE FieRe sl Bl i
AR & A Z2 4 A8 1 00 ) MR VGG 3 J 1 i A8 e i 4 SR R JEME R 25 SR B ok . =
VR S3HT A B, A T FEA T 0 B Bl TS P ek sy 5 4 B AT, 8 A i i 32 ) D2 A A5 A
4.2 itk

S ASCER T BRI Z B TR A 2B b A R S B RE P il 1 B
72 A A TP AN RAE X 5 B =ik B AR . R REE A P R B = R, 2 RE
VR — I EAT S B T A i, WA AR 07 B B R M A 7l 4 fe B A28 o 5 1
PSR TP PR A TE R 2 a8 b, A SCRER: T8 B8 ih il X — IR A BUETE AXF
Tl A S A A 2R, # T TR T SRS L RN ZE T K TR PR

5 ARSCER T B S A B Z ) N AERR R o I EAE B2 A il 1T 58 4 GRS SC AN (BB
T () EE AR o 38 WL BT AR I B SE , 4k T AL AG & T ik , A BR N AN 2, LS R ik
o 1= 5 I VA W0 ) S = W 1l 0 | B 8 = 4 1 O | AL B e £ W - X e A SR |k e
by A P A B LS . BFR A e B IR Z B (B sh A A R DAl i
377 SR R I B SE o 1A B R P
43 EXEBE=

WS ZE T Ry e fin bR i ek i ] 9 S R R Bt T IR B B 2, R TE
WEEE TP A5 AL BYE T A b 43 T Fh 3RAS A AR A 5, 8 RE = bl AE ok 1l i e
sl , X — 25k 151 A SRR Re s A BOR M . AR IR Rl , sl ek Ak A
AN ARWHRER WFFE FIF AR RE ™ dh , FEIE RO B Rl A Tl AnEE 45 B 4lb i AR = Ay
A AT SR RACEB R RE 7 LSRR, 46 A Y AR FEAE X 38 2 [ PRy L R b se 4 .

55 R M A RN TR B A 77 A 50 ™ b B AR 7 R Be ™ o0 LT R 4T o7 R AR R R
Pem VAT RERSCR AT e RS g 25 Ak sE b RO BRI, Ak R REAL R R T
BT TR X B B R BB AL QTR BGE G A BT, R 5 R 23 T e AR AL R A 524 0 o

55 = WSl 3 b Al T FEBIEG Bl TR AAt 2 I 2%, 45 v T S 0 B e 4 A2 BE AA AT E  JF
R REHOAR BRE™ S TR AN o A ARHEAS[RIA Ml B IS FIARAE ) 22 AR L BOR . i,
X F 5w 4 BER R BA T, R S 1) R RE 7 i il 28 4 il T B A2 2 At AR A7 A B9 4T, oz X ase 6 4l il
8 FATEEXT PR D 4 A 0 BBORE 3 A Mb 84 77 R REAR Y B T
44 MRBRERZE

B RRE T R S T R S, BARAS SO AR S N A R SR EE A T A3 HR XS
KRB e AT RS A TR AR o WFFE R BB i 2 Al 43 St il (B i o3 1 A8 2l 55 4 77 18
AR SEMAR AR BRI 1) o 8 WA BEME A 1) _E 0% ol FUR Al ZE (B 55 ThIs S - AT R il
Z— FEMEEE bR — B B S5 ) @i AR WIR A AR E L (R, B RE ™ e & RE IS A Sh b A2
{B5E RIS AN 18 S A A A R R TR E— 2P R . 56 = AR SR B fe 8 2 T4l
TEHEN B PT A MA B, BARE ST ERE TR 2 BAH B S (BB IF AR S X N . AN RE A AR
Ak )JZ TN BE B AR B3 I AN A, AT ARSI TR SR .
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Intelligent Product Manufacturing and Rising Position of

Division of Labor in the Enterprise Value Chain

TANG Jin-yue', LUO Shou-gui'*

(1. Antai College of Economics and Management , Shanghai Jiao Tong University , Shanghai 200030, China;

2. Center for Knowledge Competitiveness & Regional Development , Shanghai Jiao Tong University ,
Shanghai 200030, China)

Abstract: As China’ s economic development enters a new normal, the development of manufacturing industry is

facing new challenges. Intelligent manufacturing is considered to be a key strategy to reshape the new competitive

advantage of the manufacturing industry. Based on the manufacturing industry statistics in the Shanghai Science and

Technology Enterprise Database from 2008 to 2018, it employed the text analysis method based on machine learning to

construct the measurement index for the level of intelligent product manufacturing. It finds that intelligent product

promotes the division of labor of firms to move to the upstream of the value chain, the results are robust. The

heterogeneity analysis shows that the higher the degree of innovation and openness, or the lower the degree of

competition in the industry, the stronger the promotion effect of intelligent product manufacturing. The research results

provide a theoretical basis and policy reference for how to accelerate the construction of advanced manufacturing

industry, realize manufacturing industry upgrading and improve industrial competitiveness.

Keywords: intelligent product; product innovation; division of labor in the value chain; manufacturing



