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2T E AN 0 EH AR WU A AT T R AT, S AR AL A AR S AL E AN SR HEEOR
S HA—ERSEIER . SCREEHZEHEN T 55 3000 0 SCHREE A | 5 = 3020 0 S 0 B AR R
S DU A3 S FEUE SEURAG S0, 55 L4 Ry S TR T, e E AN e S BOR A R .
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FRFEL R EH L A RS H 19 225 R Tl R Ie 245 . B TR RN XA T
VE RO e fie ELFE I “ BRI ) AR 7 B 22 5R F WA i 5 A 55 8l 0 BsF, 55 Bl AR i 3 Bl 2 AR, fifF
FARXF 5750 F1 AR R SR XA SR P AR B T A G — A5, B, 5 E R ( Pretiner,
2019) 48 H Sk BI AR ASE BRI U A Sh L REMR RS [ 149% 157 S GYE T [ 5 BT 7 5 A 65 AN 7R
HrHE R % ( Acemoglu & Restrepo,2020) %35 [E 1990—2007 4EH0 55 5 1 i )@ IT T SZEWTSE, R HALEE B
BHR (BT AP A 1) B & — G, Wl 308 TR 0. 18% ~0. 34% 5 1E1 T %2 45 (2020 ) J T
2006—2017 4F- 7 W fill 8 sl A 7l 5 e I SEAG 55, &2 3 T AL HLAs AN ARAT B AR 1% , 237 3K 4. 6% 5l
BRI/ s AR FE 32 (2020) JF T 20 W B0 HEA T SEUERF 5T, RIS N B R AN 1% , 257
SR A 0. 18% 1 b (il ) 3 5k AR A5 (2020 ) 3T Fp [ s G i1 T AR BCHE AP 55 % B, Tl HLes A8 5
SRAFHET— AL KB D 3. 35% Bl B

NG BN A K SR RN — WA 1) £ B SR, B AR E 20t T Rl ik 2E 77 5 5K T 2 SR A 77 A T R A
JEE R Sl ol B (57 A3 3 — R 37 ) [ 426 52 e 4 S 45 Ry oy M2 3 2 v i < AR . BN, A s ik
AT BT, 55 3 THE s AH N T, b sl 2345 8 “ AR AMEE™ AR>S T A 5 22 04 U4 24 88 Jin 55 2
ook Rl R W] LA 326 R 3 i R A 7 RS T 388 sl i) < B AMEE ™ DR A IR AR 5 1S i
THZR WO ARME | PR AR A T SR w3 1T A 18 < HILAR 8O0 M2 BRI AR R R T A5 2 8 e R 1 < B 7=
LA

R REALIYE 50T B35 5755 (Aghion et al., 2017) B P4 SCA% & R T S04 % (2018) @7 1AL & 1H L
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i 52 A — (R PO AR AR AR XU B v 5 B4 ( David ,2017) AR H AR K2 55% 1 TAEZE 5 0 8 RE R R B
R, B RAE A B A7 AE TR IERLTAE LS A5 2240307 %5 ( Blanas et al.,2019) 315 [ 4047 40040 e FF
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64



Research on Economics and Management( No. 3, 2024) ‘ 255 ST (2024 4E5S 3 )

robot,,
robotlab;, = : (4)

lab; ,_
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(8 53 F- 53 A T 0 — P AR AR BBORH SO Ab 3
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A AL R AE R AR . 72 DA P 330 40 F 43 5 DUBOE 2 A5 i 3l e & BAIR 2l 2 A AR
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JE R AR S AL LA LA 71 2 55—, M X S50 i Ak 5, LUSE =7l 5 58 7l = Lo A o5 55
T AN Gy K LAST-SAT He I 1 b DX Y 1B 5 X P R R B A A = X Tk R R
LAty DX T bAoA 8098 X A1 ) 225 e T X 728 5 2R3 0, DI85 A 8, LA 2011 4F S BR8P J5 i A
BgAe = BT E fE ATl 2, AR SO A AT Ml BT B0 S ATl B SR O B AR B
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65



LV S5 BRI (2024 4655 3 1)) | Research on Economics and Management( No. 3, 2024 )

F1(£)
AP At 7E X FeA ¥fH bRl e/ ME N1
oce_c POl 2 A2 AR 2 406 0.234 0. 424 0 1
robotlab GIREPNT 37908 2 406 -0. 554 2.243 -4. 898 5.389
robotlab®™ DR B A 15 3 X 5L 2 406 2.218 0. 950 -0. 926 3. 669
robotlab®"-™ DXBRAT AL A3 B s N B XA 2 406 -3.388 2.284 -9.381 3.299
robotlab™ KE P N BB EL 2 345 -1.633 1.933 -5.304 3.983
edu ZHH R 2 406 9.011 2.929 0 19
gen e m B 2 406 0. 639 0. 480 0 1
age IS 2 406 40. 142 10. 130 16 59
reg EER 2 406 0. 782 0.413 0 1
mar AT 2 406 0. 854 0. 353 0 1
pol Pgl Al 2 406 0. 038 0. 192 0 1
hel fa etk it 2 406 2.253 0. 876 1 5
opn XX AR 5 7K 2 406 0. 248 0. 207 0. 000 0. 808
ind i X Tl 58 2 406 9.233 0. 967 5.583 10. 325
str b DX 7 b 254 e A 2 406 1. 084 0. 294 0. 666 4. 347
gdp X 20 kR 2 406 0. 082 0. 135 -0.273 0. 889
inc Al 45 A2 5l 2 406 0. 082 0.135 -0.273 0. 889
siz ATl AR By 2 406 0. 058 0.076 -0. 368 0.155

(M) EAERIFLER

T2 OMFMERIALER, T 2 AT,

5, T AL B @RI T A7 TR SIS 3% 5 18 5 R o #HOC SCiR 518 — 3, Hai, Talk Al
i NZ HFAE i, & AT RE k22 s/ AR 5 5 e N ) AR O AR 2 10 2 i 67 b e 2 7= TN 3 ik
BRIV 7 AT 1 25 B R0 2% RS- 3 BREZ e A 00 R, 507 AALER N3 3 1% e m k= T A
0. 012 AHAL i S AR X | F IO UE T Bk 1

HK, AL ML AR F XA 7= TN B AT s 2 1 T I A4 il A5 R % J P 249 300 B 5 i i, L
T NB BRI 1% FF- 148855 0. 005 1 E AN S XHEER . X UlBl TolkALEs AR S il 7= 1T
S5 W TRIE A3 T H AR B AL EAMMIR 55 75 5K, 0T A AL A AN ERAE LA ) TR 3 & 9 BoR 5
AL LVEHRYE RO, 5 H AR A R B IR 55 BORWE R MR 55 scilis i ik 55 AT B BRI %5 B
MR 5555 HAMRSS 0L, FEJR A TAEAE S BEMLAs ARSI T, X 2o 75 SR 2w 1 26 7™ TN A BRAl e
SR FEMTE N T 2 B A0 THEUKF BAMG R (S (2 N SHLER G &

IeJa MR B sh rs2 m , T AL A THBA A 0 e B AR A M 32 RIDVBEAT W b b s o 2
My BAT AR SRR 55 Al 5 FHAAT Y 7 1 5 78 . AR SCHRY 5% 8% 0 V8 AR M as AR T B AR R i 5
BT AHLER AT SR P2 A, SO A L4538 b 0 7 B2 (0 T AR RE R , 2B 7 TSl Se e B 4h X
w22 PR MRS T R —E B U I AR RO i 7 SR A R L4515 3
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PEfe, A T ARG T A AN . DRt 1R 2a 7531 1 5IE

F2 BEAEEA
.. Iz i) 25 i T gz i) 722 i
o o] H AN E) B s iah H AN S =AW
robotlab 0. 046 ™ 0. 067 ™ 0. 028 0.045™ 0.075™ 0. 027
(2. 444) (2.070) (1.469) (2.220) (2.197) (1.293)
edu -0. 001 0.044 " -0.011
(-0.112) (1.671) (-0.915)
gen -0. 195" -0. 055 -0. 205"
(-2.788) (-0. 440) (-2.863)
age 0. 003 -0.013 ™ 0. 007"
(0.973) (-2.098) (1.845)
reg -0. 075 -0.332™ 0. 008
(-0.922) (-2.618) (0.097)
mar -0.201* 0.138 -0. 238"
(-2.206) (0. 844) (-2.532)
pol 0.136 0. 003 0. 166
(0. 836) (0.012) (0.987)
hel 0. 098 *** -0. 001 0.103 ™
(2.713) (-0.018) (2.785)
opn 0. 739 -0. 878 0. 808
(1.011) (-0.659) (1.077)
ind -0. 680 -3.334™ -0. 364
(-1.636) (-2.961) (-0.875)
str 0. 746 0.710 0. 340
(1.221) (0. 458) (0. 550)
gdp 1. 804 -0. 891 1.162
(1. 446) (-0.256) (0.919)
inc 0. 225 -0. 294 0. 303
(0. 815) (-0. 605) (1.086)
siz 0.251 4.057™ -0. 422
(0.337) (2.220) (-0.557)
B RO -0.274 -1.305* -0.599" -19. 386 28. 479 -12. 966
(-0. 844) (-2.582) (-1.726) (-1.321) (0. 646) (-0.883)
FEA R 2 406 2 406 2 406 2 406 2 406 2 406
A7 Ml 8 2 RO i i il b i il
Hb X [ B RO il il il il il il
P i [ 5 250N i i il i i i

TE: T 7R S BIFIRTE 10% 5% 1%KF BB 385 A0 o8 ) DX A7l R b R S5, R R
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PEd AR T, ] DU B S — Lo PR T 55 1 S A 5 e A MR 3 sl A AR SR 3 3l i A AR X
Bl AN 28 7 AR S 2 AN PP S sh A By, i AR AR AR B AP SRS A R 0 v s 5 =,
AR 1 AN AHRMY S AR B R TR R Bl R A AR Sl O BE RN B S 0, SR TR
M S A AR AT Bl , (R AR 15 B0 Xk b CHPO 378 3 A 532 e AN B 5 28 T i B A PR | R 2R L i
S A AR MY i S AR R B g (E X e A A P i S S MR AN 380 5 20N 3t X Tl A JR A 1
Az TR sh A AL i sh BOBER , TS T2 75 kA B AL RS R B 561 A T
FIAE T AT M AASOR , RA B AR S AL bl sy | T2 i sl 2 RS AN B2, DL R4 R
AT

(f) REtwR

1. sy T 5 T HAR BB A XL a8 A B i K-

FEUEBNER T ATV R T AP B8 A A A R i, FUA BEAT M A ) 22 A 9 15 8L ol 2 25 i) 28
Sto N TR BRSSO R A S0 5% AL (Autor et al.,2013) " AR R (2020)
VS LU A T A R S HLES B B KF

, emp, ,_ robot,
robotlab”" = Z =200 ! (5)
j emp =201 lab,‘,::zon
emp . _ robot,

robotlab’er it = L= 10 (6)

emp,, ;=1 labj,t:Z()ll

RN . P N empu', =
}iﬁ“,IvboﬂabimerbodabZT““dﬁ}%ﬂ%%ﬂibgﬁ&ﬁ%ﬁﬁ%ﬂé}bgﬁﬁ§}¢TjkE§ﬁﬁggnggj\égﬁgﬂ(qz’AAAALLJQB

) emp, , =11

FORTERE 2011 4EHUIX o AT j Al 38, 2 (5) 72X (4) BFEA b 3d i A DB Tl A A5 8., — &
FEPE by TR R Al 28 5, E vg TR/ R Y R T 00 40 b AR5 B IS 76 TFR 4R 1 [
FATWZ LA ANEIE T I )" A KU SRR B3 N, (R SRR W BB 22 AR 22 A AR PR, 5X(6) R
SR R B3 A AEAS TS A A D5 0, L rb 6 8 3 DXL i A0 JH R B2 0 e R A5 T R DO A 8 5 L
AL, IR 3 Fi7n . WESRORE | BIR S FMERTRIZ R — 3L,

®3 REMEE 1 .BEFRITATERANN[ASEKF

A DX 45 2% 1 BXARAT I ) 1T
i) HAME Fmsh i) G AN AW
robotlab”" 2.217"" 1.967™ 0.273
(5.567) (1.979) (0.232)
robotlab”"*-"" 0.036 " 0.072* 0.016
(1.810) (1.987) (0. 832)
FEA 2 406 2 406 2 406 2 406 2 406 2 406
AL i i i i i i
Tl e i ki k] Eak] i ]
X[ 52 il il Pl P il P il 2 1
R i) T Eediil Eediil Eki] El i i
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2. H [BLR MM R AR (LPM) 532 55 0] ( Logistic ) #5754

PLERRGR B T ARGtk iR R 2 [m] i B i v A8 o 11 U o (4 BE AL sl IR A IE S 40 A . R T 4
WFFE Z538 AR Al P | AR SO DL AR, 4390 78 LPM Al Logistic A28 N #E47 015, £5 5 W5k 4 ffR, LPM
BEAY B[] )5 R ERCH 0 B4 , 43 3R BT AHLA N3 B3N 1% K48 s A2 TN 0. 012 (i sk 2,
$E155 0. 006 B EAMERSIBER . Logistic M5 ) R ELf# B 5 Probit 151 BYAHALL , 38 i 1155 F- ¥ %00 &k R, 5
T AMLES N 22BN 1% , 23 BISE X4 0. 012 1 0. 004 I3 8h  E AN SR . BARE 5 5 v [\ 1
s —3.

*4 FaEMKLIS T . LPM 0 Logistic 45!

3 LPM Logistic

o piz G b sh Hmsh T HAbmish AW

robotlab 0.012" 0. 006 * 0. 006 0.074™ 0.151™ 0. 043
(1. 883) (1.655) (1.040) (2.115) (2.046) (1.233)

FEA 2 406 2 406 2 406 2 406 2 406 2 406

P A5 ik il il P il Pl Pl P il

Frolb e i i i i £l £t

3 X [# 2 il il il 25 1] P il P

e i i 2 i k] Eaki] Eak] i ]

3.8 A B 22 B I

FESEMEITH A REAS AR A RO SR BN BIREAS (7 73. 4% , R AR IR S5 RS AR 1 23. 4% , kA= HL
AP S AR HU 3. 2%, 28 50 7 He A SO 22, BIDDRLS02 J R EAR aad/D  e Ail f BA E AVE
N T X — ), A S 4 I (King & Zeng,2001) ) (1w 206 Ak 07 15 AR EE (2014) 4 (< b Xt
BB T AT B IE . A B0 SEARUR 0 A AT S S i 22 HEA T A O 1 OO A T AR R AT B
TE T 2 A A A X R X R | i S R AR T 1 BT T 0 R AT A A
PRIEIE . 3R 5 2050328 T PIRRTT LT B IR 25 2R, B (AR SR [0 U 28 BAORH A T vl (o] )1 P49 4 ) S A 084 K,
FAERTT 0 BEA AL, — e B bR 1 R ] AR A

R5 REERRNI.FHEEHREEBE

- W2 AE IEA T AR AR A R

sl HAMES =AW= sl HEMNRSh =iz

robotlab 0. 073 0.119* 0. 043 0. 054 0. 144 ™ 0. 036
(2.126) (1.700) (1.249) (2.077) (2.023) (1.304)

FeA 2 406 2 406 2 406 2 406 2 406 2 406

P AL Eeil ] ] gt il il

Al [ i il il il il Pl

b X[ 5 il Eeil il i il il

P ] i 2 ) ) ] ] gl il
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(7%) ML E

TR T , Kl N 5T REIOA | AR SR B FREE A A B 254 55 I DR g 1) 15 88 0 A7l 1 H:
AT 5 3 o e Bt it 5 A AL A8 17 7 A 1T B %) A A M T 8, A S i 4 S R ML 2R A 9885 7K 7
i I — R AR R T AR B AT B B /N kAl T, 25 EALER B B KT ST B 7% TR
#52(2020) P BRI (2020) RO R LA i RiHEL

U robotjlfs
robotlab,” = lab, (7)

o robor” R 26 EAT Y j AE BT E] X I) ¢ BOMLES AR o 25 O IR A T 26 R oh [ DAl AT Mk 4
ARFFAEATAL A Re 0, B A ERLAS AR 5 56 A7 ZE AR DG, i v [ A= 77 T NI 3t 3l ST vk 5% 1 56 [ L
Fr NG 0 o i S5 — SO A T A i (R A 55 44 A T 0 i A A — 14 DGR T Y 1A 7 T N 3 JE v 5 T
1 L HLES AN AR 0, BRI — A L R 2% i P RE A A (0 o A M ), DAL T vk Il 25 R an % 6
R, TR AR vk i 0 2 0 R B0 1) 5 v L 458 — 30, SR L E LA B B KA N T B AR
AF, = AR 9 2 1) B PR JR 7 (( Wald ) K36 X6 . P (B3 318 0. 003 0. 095 i1 0. 008 ; ifii 2K F fiff Ji — 01
A BN T BRI IR OR BG40 XF W P AE 43514 0. 093 .0, 850 A1 0. 075, Wik, T B AR & sl — &
FREE G2 fff 7 N A MR,

F6 MEMAE
. K EHLE BB i JE — Ui e

piz] G b sh BHmsh T G Abmish AWl

robotlab 0. 069 0.979" 0. 032 0. 063 ™ 0.057" 0. 085
(3.142) (2.271) (1.039) (2.731) (1.656) (0.534)

FEA 2345 2345 2345 2 406 2 406 2 406

P I AE il il i il il il

Tl i I P el il il

X 5 il i i il i i

e e i 5 i i i i P £t

TRIRERG Y 0. 003 0. 095 0. 008 0. 093 0. 850 0. 075

T SRtk sr e

STV A ASCR BT LA ABE I 7R TR AR AL, Rt sh 7R T AE L %
A AR S M AR AR . fer 5 22 3 fle E O S HL & A HOR FANE Tl e AL B 34 T w5 285 1Y
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xT REMESW

- #i fit e Y]
HAMNRE) B sh HAMNR S BES HAMNRE) B
robotlabxvar, 0.015" 0. 009 -0.047" 0. 004 0.094 " -0. 028
(1.661) (1. 142) (-1.650) (0.286) (1.663) (-0.866)
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(-0.748) (-0.781) (1.145) (0.418) (-0.911) (-2.351)
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(1.661) (-0.997) (-0.200) (2.814) (-0.893) (-2.582)
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Industrial Robots and Production Workers’ Occupational Mobility
WEI Jiahui', GU Naihua®
(1. Zhongkai University of Agriculture and Engineering, Guangzhou 510230;
2. Jinan University, Guangzhou 510632)

Abstract: The shrinking scale of industrial employment in the context of machine replacement raises
widespread concern. Research on the issue of how humans can coexist with machines mostly aimed at not being
replaced by machines rather than actively seeking pathways to achieve technological complementarity. Therefore,
determining whether industrial robots and production workers are substitutes or complements requires a broader
exploration from the perspective of occupational mobility, which is of great significance in promoting human-
machine complementarity under the trend of intelligentization.

This paper takes occupational mobility as a research perspective and conducts empirical research based on the
2014 - 2018 China Labor-force Dynamics Survey ( CLDS) data. The findings reveal that for every 1% increase in
the industrial robot penetration rate, the probability of occupational mobility for production workers increases by
1.2% on average, which supports previous conclusions. Moreover, after classifying vertical career advancement
and horizontal occupational complementarity as complementary mobility and defining vertical career decline and
horizontal occupational substitution as substitutive transfer, it indicates that the application of industrial robots can
promote the former rather than the latter. Further heterogeneity analysis reveals that complementary mobility is more
pronounced among high-skilled, healthy, and male production workers under industrial robot deployment.

This paper makes the following contributions. Firstly, from the perspective of occupational mobility, it
provides a broader definition of the human-robot complementarity and human-robot substitution relationships,
offering theoretical supplements to existing research and addressing concerns about technological unemployment.
Secondly, based on the objective of complementary mobility, the paper conducts a heterogeneous analysis from the
perspective of fiscal expenditure, providing policy references for achieving human-robot complementarity under the
trend of automation. Furthermore, this paper offers the following policy implications. Firstly, it is crucial to
promote the development of industrial intelligence in China and reduce industrial production costs by leveraging
robot technology, thereby facilitating the ascent of manufacturing value chains and achieving high-quality economic
development. Secondly, efforts should be made to accelerate the household registration system reforms, remove
barriers to labor mobility, and improve the efficiency of labor allocation in industries. Thirdly, it is essential to
establish a platform for occupational mobility services for production workers and pay greater attention to the
occupational mobility issues of women, in order to promote fuller and higher-quality employment.
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