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FEAER TS NS — KA o B K Geih /8 B, 2019 45 T HLEE N8 =ik 2 14.05 75
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H & B 7%, FR N /R A o B R N2 A 7 N 2, A Re e KR FE R 5 B sl ik 4
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HERE. UA7, Tl A EARIEREER) 2R, Tk A3 3% METE 2021 41k 5|
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BB ARAE L SIS B 5 B A 38 5 ) H b B BB

AR SR FE A R R R SO AAE B R B BT TR, R TR AL R B B B AT
X B N A G R B S . A SCRFH 2015—2019 4F 4 25 2 B0 e L [ 23 22 H0E PE A b [ [ 5
R, F3E T BT A R AR TR B Ak A BB R . A SOR B Bk
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B RN AE R B A A S 2R R R AR SR G AT A B K AR SRR I, B
AACECR N B B T M BT AR KA E SR

RSO FETTERAILLE : B8, AN T A MBI R G TR 10 AR . A AL R & B
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MR, o @R B RS E S 573" 80t 5 R AT S48 57 R IR A AL 25 N EUAR F MR 6 e
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st I R AR AR O A5 B, LA B N R B A4 PR NI TR] S Aialk RN it R RS o ASCAE R Python
BAFSRICT 2021 4 9 A 2 B AR BT AT B 2465 dh BRI A5 B S 9.6 5 R A K, BIBR)
1 44 PR A SR AR BB R Aok 2 JE, EERTT 8.8 T A Bl R BE IR RO E B . v 7R BT
o7 S E BB B B, A ST A 1 A O 3t 3R A5 b T F BT BRI 15 S AR K B Bl
A7 b PR L T A4 AR 5 T2 RN B A% BREEAT ARG TR DL IS, (RIS ON B R T A AL IR IR 2,
LR R B B R BT R A4 R FR R SR, T E A SR SR B B B AL R 4
SKEENE N, SRS R ZOCTER B B AN R B ey o R TS OR E A kAL
e NRZE P A AN g K, (H A mp B o HLas A AT (3 OB SRR, ms ik 1 B B ik 657
ARA AT e 5 BUAR ST il B ARG B 9 B SRR 2. Pk, BN TR B A=A
UK (Agrawal &5, 2019), BIHLE 5 2J BIR BE 52 >0 L R REMLAs LLI E Bk . /TS > U 1 R
LSRR X A e, At A R T R BCK . IR, & SR E S A6 7E SRR 3 A S

SRR TR RE I BT A, A SRS AR B A T B R KT . RS BRSO R
(75 A RE R At Tl 2w A AR R R A A AT B S A e SRR W SRR AT N T R
N FEPNTETCREA, W AT BE 2 S B0 T 45 R A o Bk, AN SO £ 2 2 0wl 48 43 1) ik 2 )
B A5 5, RO T BT o m R AR A A N R e L R, s X sl T U R . R
B A A Z N AR AT A, AL 2015—2019 4B b [E AR S kR 4 B b A " O TORE
A, BB TR LT 5 H R Aok, B ST RI*ST Ak o thah, AR SCIE bR T FEAT A A &
HAe H AP b BERIRE 1 BT A R . A SCERAIRAT 2 738 DT AR FEAR T 8 562 > il —4F
BE” WLIMAR o A b 2= i 4 ok U T B 28 22 BOdiE AN 0 45 U R, T A B Rk R AR R ORIE T

EPS 3 117 £ 405 2
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Horf, HC, R j AT ke A B4l i A ¢ S B0 N T A SR, SR Al 1 i 22 00 B3 AR O
B BL 22 P g SON R 0D S AR P 03 THCR CRFE K UL 22 1 58 ONAR S PO 1) LA R
o AT FERY, BMLEOR 55780 71 2 18] (K 8 AT AN 9% 28 58 2 U 03 T4 e i AT (1
£:55 (Webb, 20195 RFHHSE, 2021) o 52 B HCHE 7T AFVE A PR, K2 BOiT 70 DL 3 R s i 63 T (Y
BREAKT o N T B SR BT T 458 R @ 1k, AR SCHE— D AR 55 3 1) TARVE R X 20 N I A,
B BORN G RE 57 3 Ja, A N SRR AR S RE 55 3 70, SR 5 T BB RE 5T 3 ) 5 AR 5L RE 57 8
JII EAR (SKilD) o BEAN, A S8 CAAS [F] 28 8 573 T 4508 1) oxh B B3 o7 8 03 T B0y Lo 4 v i
B, M2 AR5 5 E S BRI B A G5 M2 o St A8 B Automation,,, IR T j 4T
Ak A R ¢ SRR TR AT H SN BOR B REAAR R, a0 SR Al 0 8 R B B s e
an HE LR, AN LIRS T B SR, Automationy, WAE K 1, TN 0. T HEEHHMLEAR
JS2FH X BT Aol K B 2 S, AR SO — 0B R B 3 A B i AR K B SR X # (Automation
number) K Z B 4 MV FRAF F SR B BL o X, R Aol R T A9 ) 22 B, E 248 Aok 4 e
JT A il B B AR BB A R AR N LR KT Y, R AT VR T Y
PEHIAR &, WARAT AR 357 1A R IR H . Z, Ron L P 7E 3 X R ) AR B, BRI X SRR
KPS BURF A AN X T80 O, A, AT gy 530 S0 2705 A7 31 52 0 b b BT 6 388 11 [ 280z A
Lo B g AT M [ e v o B BB R T XN TR BERAR I — A7 1, i N TR G E A ]
7o N AT AN R, — TN D e L A A B RS S AT e CRRELIT, 2019) 0 Ak, A SCHK:
PR TR SRS BAT M2 T DA AR R AN [R 47 b 18] B S5 7 22 RAT b P4 PP B0 AR SR A 1) R AR SC T AR
E G MIRIEG T AR 1, %D ARIFE 1% KK BT 4 A EE

*1 FETEEXSHRMLST

A AR pONIE s Bl b2 H/ME T KA
HC RS 0 O3 AR Jie T L 8562 2.997 7.792 0.0520 57.46
Skill HRE O TAIRS I LL 7211 0.396 0.772 0.001 18.68
Employer Al 5t T AR 8562 5328 9484 149 149
Employee_high = B T 8562 1919 2 406 64 9366
Employee_low (= NR e 8562 2273 3017 10 12000
Employee_high_ratio A TR 8562 0.498 0.235 0 1
Employee_low_ratio G2 A T 8562 0.501 0.235 0 1
Automation HE L HAR R 8562 0.168 0.374 0 1
Automation number B A s A 8562 0.282 1.054 0 32
Age VAR 8558 18.91 5.442 5 33
SOE Ab T 8562 0.343 0.475 0 1
Size Al RS 8562 2229 1.321 19.860 26.27
Leverage B fifii e 8562 0.420 0.199 0.054 0.881
FC AP 8561 2.340 2.191 0.313 16.65
CD BARRMARE 8562 12.57 1.160 9.301 15.67
Weap TREEM AP 8 504 —0.267 2.087 -4.771 3.743
HHI [E|% 22 e =5 8561 0.083 0.086 0.017 0.598
GDP per capita WG K KT 7422 2.439 0.753 0.012 3.768
Government size T R KA 7 546 0.189 0.064 0.029 0.895
Wage per capita W LK 8562 8.448 2.955 1.702 15.02
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(=D H AL RS S SE Mo WA RSk, H a0 3 E B 24k 4 B w32 224 o 78 41 50
W X, Forb T R B B Sh A N R R 4 A sh Ak 4R R R SR I b E A 39.83%, YT
B E B EE R &N 12.5%. N B S ER I BT A B AR R AE AR IR, )R A
TLFR 8 R TL A 10 & EE 23 51008 17%- 10.65% F1 9.64%. M H AL HE R g N W 4E R K E, H fr Ik E
B0 A R P E N AR BR A 10 4E, Be Ko 18 4E . M H Skt N i RSk B, 65.45% 1 H
S A N B N B B B AR (A R R 34.55% 1R E S4B N p OAAREE p sk A R . A E D
A AL B 7 F A 1R 7= S 2R R OR A, 59.57% ¥ B s A6 AL B A5 (i S5 ik AL Bh 4k 77 40.43% 1 H
SN B I P AR R Bk . RIAEIE UL, H et E K 2 5 E st N A B 3
AT A ST S RE T, B AT B R P R, ST N R PR K, (EAF LR A () o A A B
1) . Ah, K 2 B B Ak A R BT R AR 0 7 TR Y, 0 A Ak R L P AR
P M DU AL SEBLE T AE . B RE AL I IR I ) R

MO\ LIS R 4

(O FEMERIAZE R . R 2 G T B NER N fm ol N 7 R ARG M Al 25 2R . 51
COFEFS IR T AT A0 A [ 5 2N 1) 2 il b, (VA A E RN X —&&E., 4R ExR,
—x bW arMAEEL KA E, &R TRANEHEEESEE B 512
MFI3ZELMN T AE JZ 6 Z &, ZOBEZER R KRB EENIE. F14OXH 5
50 % TR R JEE FH B B 1 AR B D R AR B, Automation ) REUKIR B3 R IE . XK
H B A R B A B T o0 B N D BEARGEM . IAh, N T B H I EOR N &S B M
TN, AR SR E 34t B RS 2R 1) B SR % $L (Automation number) 1E R il B 78 B BT AT T
flitte #ICH &R ER, BEEERREAE 1% KK EEZFRNIE. XRWAEE TiEe B3k
7= b pE R R A B G 0, Ak N DT BEAROK AR BB, B AR R B AU .

F2 EEEESR

(1DHC (2)HC (3)HC (4LnHC (5)HC
Automation 1.09087(0.5358) | 0.8147°7°(0.3072) | 0.88707°(0.3380) | 0.125777(0.0382)
Automation number 1.034977(0.3883)

Controls(Firm Level) Az P 11 i 11
Controls(Industry Level) Rkl il R it il
Controls(City Level) ESctl A il 24 P Bl
SR AT VA 3 ] E R Eictl P P P P
N 8534 8501 7373 7363 7373

R 0.2278 0.2346 0.2354 0.4739 0.2353

T 55 PUONAT L Z T R AR AR AR, 7 T R IRTE 1%, S%A10% /KT L5 3 . 52 s i B o, 2 ) A B R 0T )
TR AR IR . TRIF
ARSCHE— AR T H B AR L X Al N T B AR 5 K I R e JE T, Al ik 45 R LR 3. 4
(DJER T B ER R Ak 53 T HCE 5200 2808, Automation W) R B R, K H L
F AR R R Aol 3 T AR A e AR B R, X — 25 R A AR N i Al 55 B ) 7 R
(Aghion %, 2020; %= % 5%, 2021) Fysk /D> 4k 57 3l 77 7 K ( Acemoglu 1 Restrepo, 2018; F 7k £k il
HZ, 20200 A o ARSCHE— DR AN R T E e AR R, B8 T H s b BOR B
SEAS R 5 0 53 T 22 Ak s o 51 C2) A F (3D 40 A B o T H sh Ak B AR B2 A X6 s 2% 77 53 T AG
[ 5L A B ) S e R A5 R RN, H MO BRI WL RN T e o R, b
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TAREED R T HCR . Dy 1 ORAEAL T 45 R AR 1, A SOR M w22 I 5% 0 o5 BU AR 22 g 03 T 5
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b X B RE DT B0 A1 R AT EUE S BORAE A SR Ak B TR B O AW EGE 4
WA T BEAGER o PR, AR SCAE ) Hdie 5 U8 5 ik A SCORT e 4 R A SCRRAS [ 11 i
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Controls Etl| Eet]| P i P
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Application of Automation Technology and Human Capital
Structure of Enterprises: From the Perspective of
Supply Chain

Wu Yiping, Chen Jiahe, Li Pengfei

(School of Public Economics and Administration, Shanghai University of Finance and Economics,
Shanghai 200433, China)

Summary: Industrial automation technology is currently being widely used in China, but the application
effect is affected by the human capital structure of enterprises. Using data on the procurement of automation
products by listed companies from 2015-2019, this paper investigates the impact mechanism of automation
technology application on the human capital structure of enterprises based on a supply chain perspective. The
empirical results show that there is a significant positive correlation between supplier automation technology
and human capital structure. Furthermore, this paper empirically investigates the influence mechanism of auto-
mation technology application. The automation products are divided into basic automation products and integ-
rated automation products, and the differentiated influence of different types of automation technology on hu-
man capital structure is discussed. The results show that the above human capital structure enhancement effect
depends on the type of automation products procured. Only the procurement of integrated automation products
can significantly enhance human capital structure, while the effect of the procurement of basic automation
products is not significant. Further heterogeneity analysis shows that the above human capital structure en-
hancement effect is mainly concentrated in enterprises whose suppliers have entered the automation industry
for a relatively long time, whose suppliers are manufacturers of automation products, and whose suppliers
have a relatively short geographical distance from downstream enterprises. In addition, the above human capit-
al structure enhancement effect is greater in non-state-owned enterprises, enterprises with highly-educated ex-
ecutives, and enterprises in competitive industries. The application of automation technology also signific-
antly improves the business performance of downstream listed companies.

The contributions of this paper are as follows: First, it focuses on the substitution and complementarity
between heterogeneous automation technology and different types of labor under the “capital-skill comple-
mentarity” hypothesis, which clearly identifies the differential impact of automation technology application on
labor demand, and supplements the existing literature on the economic impact of automation technology.
Second, it identifies the scale and internal structure of automation technology application using automation
supplier lists and automation product information, which provides a new perspective and approach for automa-
tion technology identification. In addition, this paper has certain policy implications: Local governments need
to nurture automation product suppliers, especially those with integrated automation products, gather high-end
talents for enterprises through various policies and services, and address the issue of re-employment of low-
skilled labor properly.
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