‘Fgﬁﬁ' ﬁ@ﬁ?’ 2025 ££55 6 H#A

Tl #28 AR F RIFS AT S AR
—k BB R R T RAIER

M A e ®m K M

HE: TUAREAR R DL RGBT GES, RO RS £IE TR AR AT
FAMTEHEAS R AR, AR AR R IR R0, KR AT B REiLIZAE (CFPS) #4E,
FRITIAE AR SRR R K TR R0 R HAE AME], HE—F TR ZW AR EFENST
ARSI S e XK IL, TLUMBEAR B EEART AR RR T SR AKF, HBAE
W B AF R F itk X —45 R 208 A FARESLT WY 2 ey AL, f TAGHLE
RS FTAL B G ARMIAR LB 1o AREE TA) R ALAS BB AR AR TR Y RS Ao 35 B A 40 AT A2 32 #7551 o
MBS ARL ) BARGE R T IR AR R TR “Fg " 9ERFS, ERmE]T & iha KR I 514
HAERR IZ a9 EAR-F5, AT, KKK, BiEDHHERE T4 ERIR R 509 1
BIERS), 13k KAZE LR ) BT  FAEAE T & i R A [t AL 2 i Ao

KR TUMBARA AR A KEERRAT SR SR

hESSES: F062.4; F247  SCRERFRIRRL: A

Y gl%

2023 FFEHREGE TARSEDR, IRNTE L P SUER], 74P N R A il 7= 2 e A B i
fihE. ST a0 E1E RAF LA, bR R GRS IR A K B2 . 1 Tl
PLEsA (URTRIFR “BLEs N7 O VENBFHIRREEOR, IEAEMRA B85 s el A P R
TR, FRRBRZN 7 2 M %4 51ERE (Gihlebetal., 2022) -

P T HeAb o783, h EAR R TTHHA OUHGRRRRER IR T P E MR 55 3 T A il
MR R S5 E AR, B 5 B Reblas Niids, S8 REMANAESS I B8 i T g

[ZBEMRE] AR ESTIRTHRIERIE “LREEFIRS N SETFBUFERR”  (45: 2024RZA0S0D) ;
IR BRI ST “ N LA RN TR e Rt 7t: BTN ERA”  iS: ZR2024MGO51) .
MEBEE]  BRA. B CGEIMEED , (LRSS TENE, BFIHH: yd20050@mail.sdueducn; FKid, Jbmiks

2
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SN HP R AR U S0 (IR, 20205 Giuntellaetal., 2024) o HAKIE, Hlas AFEMHH
PR EAREAE. EPERIOIEM SRR TR, MU E IR AR R L AR, i i
FAEAE IR 2 TS, ERS AE Retbeon e, 1 HF TR AR R TAES 8 )
W AL A R, B SR SUON, TR A R BT RE ). [E PR LA ARG 2=

(International Federation of Robotics, IFR) KATMH] (2022 AFRHLAS A AR ) Box, HEANAENL
PNheR FREEAAIE RS —, T HAENLAS N e B BTt o 6, o ENLE S
AR AT RN, EEHLA AN RHME R AR R T AR BRI SN B AR PR, SR
R EHRII A A, @A KAt 2y, FAAEERISE .

BERE D7 s AR R R AR BRI, A N TT TR 1. Z2HC0IRINY, BREEIRHIE

GREANSE, 2013) 255 (Kim etal., 2017) Z 2R ZIRZIFAN D5 28 IR@RRSh, TAEBE (Kuroda
and Yamamoto, 2019) . TAERK (BEEEIAIEHARL, 2022) SE0M R 22 57 33 (il e i B
Kz, BB NSRRI VZ N, IEERGERER 2 IR SR 57 31178 T S A (g BERT oS RAR R
TTTHANT, FENLE NSRBI 55 38 (K 15200 o

M5B AR A, REZEA TR, HLas NS R KIERAER . %, Gihleb etal.

(2022) H:T-36 [EAGEE REEE, AIHLE NS 757 8h & 1155 3R Shkpomfl, #ens @
FERTORE, ST MERK; RIS (202D RAMEZKEREESE, KIS ARL
FRERS BE RIS FIERK, (EHER AN BEAI R (H2, AHLIMERZLE ARSI
W, AW R — i R B R, B AR AL 7 . fil4n, Askarpour etal. (2019)
fat, VLA AGIRR RAMEEE 5 NFAT NATE RS0, FTRESI R NS B RGRA, i
W57 S IERN GG E I ES A Yangetal. (2022) WA, Mg ANEN VIS 57 sh& Hife2
[AAAEANLEC IR, SR 7 B 3 R st TR,

MBI OB ARG, A TR AR LA N BEIIA R — B0 W HLEs AN 157
B TAEASE,  H s EMATE OB N DT ) RS TE 4 . Abeliansky etal. (2024) KW,
BLES NIIRHUBOE FH 2457 a3 ok TR R e, Bl RISk, Sno7 s ks
[677, FECOHERERL. A, X —ROER] TR EE I, BN, Gihlebetal. (2022) IAA),
Blgs AR 55780 O RME Be 2 AR BB IR R FRILREL  ABUMEXS G T OB ER 2
23N T H SR UNEE ) Hlds NRIEAA SRR M2 (CEARIEMBEIIE, 2022) .

FHE AT I, R 2 () SCRR T A8 AT L8 NS FDN 57 B8 (BRI . SRTT, AR A7 8%
rh R A BB 5 BERAFIE S P AN AR R i, LB OB 5 2 2L N ibty . 1
PRI, A ORI A T LA NS AT SEm ISR R AR R LR, SR8 7288 b i
WL SEA SCERFF L, ASCRT RERIIA PRIk T2 EAAR IR = AN TH : Ho—, ZE T E R B 2 (CFPS)
B, REMBRERR TIX—RREHA, EENLa AR SICERER R TRRMPRIRG R, J9N0H

“¥RliE: (China overtakes USA in robot density) , https:/ifr.org/ifr-press-releases/news/china-overtakes-usa-in-robot-density
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BORSHERHEAR R T AR R R AR SCREs L=, TR . (R B DR AT
TR PRI =AMARE,  ATE S LE NS IR REAR R A REROE HI IR S s
o PRI P B E RIS AL, DOE S HEIRH LS NS B ek R AR A
FERUEE; L=, D AT LR LS AR 75 2 S RRERER R ER. i RE R IR T
SRR R Z TR AT, LA LAS N RIS REAR R A2 A7 AE S NG RUN o

= IEPHEISHR

(—) HMB/ARRASRMAAS AT STE

LB AR Ao AT “BLAS AR J2FE TOIHLEE ATEM N . 2014 4F, TFR 4 Tolk#L
ANGE SCH—FIm] DASEI: H EEE T3], rTHHT9RTE RRRE R T SEbrds =i AR L8 5 4%,
WHHET AN TGRS, DUAREFFE, Hlas ATE R A @ AR EPHE, JRR
RN BANE. PhREITEAGIEN: (BERINFIARRE, 2019) o Hor, BAAMER EEABLRNIZE A ReS
BB S H ) Re R UL ST 38 s PRI R AL NS 57 30 & IMERC &, SRR,
O3 S BTN L85 R I 4 Bh 57 sl AR, (REEARGIHRE T, IXEHEARZE
GARFEEAR AR S g T B AR AT sz mn i pe A R T AR

2. fa AR A Bt AR FRAEAL B 5 AR, R EAT BRI 513 (HARAE
FARRB T3 5 T BN 2 S o 2SR IE AN IR, g AR, OB
MGG, RIS IR SIS 2 AN R, b, AR T )RR AL 2R
KRETRARTTANE NI S OAERR AT, ARG R 5780 555 TR O B A R R A,
AFEHIIANG . BRI ERR RIS HARAS OB RS .

AL AR EARB AR R TR, RFEDER T AR 38, PEI AR R T ST A&
R, TR 2 2N ARl SIRERERET s AL, RARER R T M S RA
Kk, FREGAFRERD, MeLUE S B TR = HXHME R R D TR S etine
R TAHLE, RFREAR I T RE AT, 3 LUEIE R R Be 3R s R Ik . S T 3R
R mENLE, (RERR R TAAENFLME 1578, mfasi s BN CAERAL, 573 ek
NEE, @ERS RSN AN EE R HIfZ — (Gihlebetal., 2022) . [Fih, L2MKHRE
RTARRE A AR TN LA AL FIRR A L A, B SIS s

ASCHITER R MRFRER IR T, WK “RERR” A1 R HASCENA. i, 5780 %
AR RRZHCCR “RERE” T T . X T — e 2 BB 2R A B LT
58 s SON “IRA%RE” 978h#% BRUKRREEN, 2025 o “RETT” WEFarEmEtan Ak
R TAEFEUN AR RS, AR IR B AN EEFIRL RS, IR STGE SRR 8 R — R A SE IR

CARTCEB ML AEAR R T REA FE AR LA A S B 2o A, SEA AP AT HAB AR S A P iR A
i, EHRENRTVEAINE T “Ratipt iR M, IEb (hEARREDR) ssaeh R A .
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%o DAl MRAE BoOH IR A1 R PIAMRLATERIE L, AT “IGRRe R T
FARABIE ARSI Rzt @i 2E B e e R 155 807 .

(2) fERRES

L TAGHEESUS o HLas NI B R — R B AEIMEST 3 & 58 OB LS HA TR R i
TiAMESs, FEGHREREAR R T B ORI IHIE RS . EISR AR, MR TR RIS 30,
R R TR EFAHE E, Mg SR, BAEATHEpT A & ARG v T 395
57 B S5 S I L5, IR REAR R AT 2 N Bt T B R 57 355 . TR RERL A A mT
PABARST B8 NG MO ERISERCS54AK 71575 (Acemoglu and Restrepo, 2020) , 75 Bh57 234 Bt
A A E AR B RSl TR TAEMEE R R AR S a5 57 3h A Rk
SRS B SRR I RS, 98 BRI T A% 22 R 5 R0 S C@ R s A4 IH . AR, HLEs AN
AE R ST BN EPAT I SR . R E SR TS, HReekE %553 E R =5 R4 ) iR
REAEGIEN TN, EEAREREAR R T SO R BEAI T I . PR, ALas ARLFH A A0
TR B ICRRER R TR S OB BT, ASCR RS HI .

H1: AL AN A TR S B I A B TR K-

2RI MY BT o WL N HLESR AP A 7= 07 AR R, o3 TRz ek B TR
NI, FERITE BT R B bR e 2 . IR T I AR R A SHLE N RIULHCRR
BUK, FEEAEEHIRAIT ) TEUUNEET FIE (XK, 20200 , AMFAFESZHIRII 5T MK
[EF, NS NS P RIS A GG VA BT AE PRIy 7k, SEIeHMICE REAR B TR 3K,
{HIARIFFER A, Blas NS 51 RS ERE 57 sh# ol 75 5k = 2R TP ER R & BRI AR S L R A (3%
ERUNAIRR, 2019) , MHXEEEA R ZHARES B TAERARNACPAEEIR. keI, HLEs AR
MTE SR E 2 SEURERER R TS BMONIED o fEHA AR IEL T, IR HI SR
AR BTN IR S5 (AR I SE R 7, DD BRIT R . SRR SRS S B0 g R U AH G I 2 S
(Grossman, 1972) o X RIRAFITARFREAR B TR Bl bRl as F 0k, AMUEF RS 5 m
IRIRZFIEFAN “Pii — TN — 0~ BBHEERN ch CUZREMPEE, 2024) , HaPE0LE
FEEAIRITESE (B KITsE, 2023) o [, Hlds AN AT Remi (g R ot gl D RN R AR B
T H MR R . BT, AR R H2.

H2: AL AN I el Mg et SR PR R AR IR L M A

3R BT . B PLEHRN” @R, HLEE AN 25 R RER R T LR A
(AL, ML B OB e A HAFESRE . — 5T, Hlas Nkt —Lel LR B U IR R re 57 3 T
B “AMEEEAR” (Gunadiand Ryu, 2021) , FEURHRER R TAE— BN TR AL T BEEEIE SRS .
TMAHRIE TR, Jlb 28NSy sl e S . KAV S 25 M B O R R, sk S 0o
FRBEAAFRAHTIHEEE (REKEREE, 2017) o —J7MH, HlE AN RERSRES R h A w2 s
AARERER IR T, HEHZHIGH TEBUNGEY), SRR TR FE. ANETRERAREEN
FJE AS MR R E FCEREME S 37, (IRERER R TN T S DTE N FEL T, fEH
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XIHLER AR AR iy, ASA RSN, B R BIMNBIRA IR, 38
RLAE A TARR ARSI D7 BN o AR REAR R T AR A =, B2 AR T A £
IR S ORISR REAR IR AR, IR THI A ) 72 AC . 25 R SN (]2
TREE A U B URE 1L WA VA IR 0B, R REAR IR AR sl b FLAN TR S BE AT O T
ARSI FAE BT TR RIS [E) G0 i Mk 78 73 (UBBOERIN 18], 2 PEURBRER R TR AL,
RAPFIL ORI, HLE AR SR RRSRER RT3 e 0k, 2B SO e
Ko T, AR MBI H3.

H3: HLas AN AEIL R (57 s s HORFRRIR S RE AR R AT

WA L30T, HLas NRLFIRHES REAR R AR B AT P T, AElid T RN i
BRI TAEREAIF LM AN, B el (AR B D RN A7 B 45 7 A SRR EAR R
@R . Rk, WREHPRE, HLE AN FHRMEREREA R T SO e AT M AN B
o BRI A R SIS R A T o

=. suEgit

(—) BIERIFESHAREE

AR, MRS 2 A R R R T CFPS i, A IIREATEREN 2010 4E. 2012 4R,
2014 . 2016 . 2018 4FH1 2020 4 6 IR EEHE . SBHREAAE—E R, WARREE ST E N
ITEIX,  HARE PR T4 ELa PR+ A R DR, BT 2850 ) SEE R STy v] REAEAERT:
AR . IR TTHL A NS AR B IR T 2005 R4 1% A DA AR MAEdE R
EZiahgit %) (hE TSRS |, DUEBRLE NG 2EdEE (https://ifrorg) « HAhkiT
AR EGERIE TR NG (https:/db.cei.cn/jsps/Home) (HFEETTA L) 3 &
T EEHRRIET 2000 45, 2011 55, 2013 4. 2015 45, 2017 5F1 2019 511 (R EZ7sh G4
%Y o BIBRIEMATRIFNE SR MERA —E IR RN, A SCRA A FEASEA S — A
X2 %HE 5 CFPS Hidf 2T LA

SEPHWITL, ASC CFPS Hifican FALEE: 58—, MREASCHIERI MAMZREZ AR, M
CFPS il i IR HUH AR, FRdid AN AR ARG FREE R AIRDIEEEL 1) 253 CFPS e E4 7 m] UL
B BHRERER R TREARERTE IR E N 16~60 % =, MRS LR, N, ZEELE
GX BT ERIEEAR; 20U, CFPS HE—L35 BB EARTEFRS . WONSE 5T AR 7]
AIAEEE Giuntella etal. (2024) RS, MRIEH AR BONERRPBURFSVUACEEE5 R 0H LR
BAFME, MEREEEAFALT T 1%M)5 1%L EFEA . S BARTUEES, SEhareAEy 29345 4

(Z) TEIERSREA

| AR T Z . AR A B R A R AR KT ARH AeA R T A HE AT LAYy By fAcfe
FRALOEE RN TR, & CFPS $ds b By e &, an R S i BetR AR (a5 |
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AFH R s e, WAy 1, S 0; JeESEDKind (2023) K%, RAGHF M
AR (CES-6) 6 AU {a S~ R, FH0 AT 0-1 ArdEfbab B, (2 iy Ik [ dEbR.

2SR L . AR ORASEUNLEE NN . SLEs N2t 28RS R L,
B NS5 B e R LA N RISEBRRZKSF . R, AR SCfE %8 Acemoglu and Restrepo (20200 .
MORESE (2023) RS, HENLAS NIBIZE TR FE & LS AR 7K

2005 Robots,,,

Robot,, = Z [

mc
meM LmZOOS

(D

(1) Ref: Robot,, Jyc IR ¢ 4R MIBLER ARIIK T, BINLEE A\ 220 5 353 B MR L
Robots,, WA EZ m ATAE FIBLIE N L 0s N m 4712008 ERGHMLIS AL 20
7 2005 4F ¢ K117 m ALK IR ¢ BERI KL, X HLBIHEE 2005 4E4TE 1% A
R UL AR 54

SAHEE. (R T OGRS, 200 DVE % DO ISR, B TR S
S, IR TR AR . R R R AR, SRR N S bR 7
TE2 5, ERRR IFR MAREERIGH, ML ARORIE D ELILMERE AR, X253 T
FERFAER KIS . I, 507 O R R MR S L2 AP T A SR A

TEH SRR DRI, — 7T, AN RN AL/ 330\ IR 253
NI T, AT SR B AR AT ( BEHIE S O . ASCREFIE CEPS $f
EAR G AR R T BRI, (R T R AR R LT SRR 2 th B,
ATLLE— SRR WA NBSE A5 7ER KRR SR, P (s A R th e
TG AR R TR, 2 A B T S O B TR B, A BABST 1%
(R RIS AT LA AR R T BRI H AR B

RSN, TR — LB ARG AR I T “IMrk B
M, 2 SECHETRA T AR RS . SEN ARG A R A R, B4R TRk
A W 1, BB 0 & NI AR SRR TIRR AL I, LRI
TR SN BT T RSB R, ERSRFRAER TE1 NHBORFAE . WL A 7S
AR R T TR I GRARIFIN, H1 2R L Eh O B DTS, BRI e, I
P, BRI ] I FEL B T K AT i, BRI AT ) EARRE A K e

SEHEE. ACSEBERDR (2005) S0k, EIAME. SERIRTRHIEH AR
—RAMBREEASRE, R MR REEAT, R, AR A
FEEAIRL SRR, AR RIEAT . Brveli. S, o, A,

TR R G B R, RIS T R A B S SR TN AR, AR LSOk
58 I RV T SR SR T B AR R

- 44 -



MRAEE  TALER AR A B M SR

AR FATR5E ARG SR 1 oR”

*1 FETENE XSRS
AR K AR AT A A FME bk
——_— IRBRER R T S R ieCT [1RAERE. dER Rt f=1, =0 0.8055 0.3958
ﬁgz’ﬁﬁ%ﬂ%Iﬁ@%@ﬁ?iﬁﬁ¢®%ﬁ%§(GE%)&@@%%ﬁ%ﬁ?ﬂﬁﬁﬁ&qQ%% 01772
PR AR
AW el IRE INTA THBE BB 0.0662 0.1498
A
BT R TAERRIZG . BRNRR TR EZ R Tith) 31952 4.0553
AN EON 9?sbi%fid\ﬁfjiﬁz%z)\ ) 16.6173 187.5269
GETELION WEE —EAARN A (o) 1.9589 2.1849
mﬂﬁﬁf@%ﬁ%im AN AR BED T MBS AR S T B ESCHIMEL . 0.1871  0.1954
R FHEANF AT HIRS=1, T=0 0.8456 03614
AR Ta) S AN A LA IR N 556428 20.7167
BRI ] F5 BN BN TEHC . VNI 84396 48.8021
R[] 578N AR E BRI EHCRE (MR 79013 14377
G HEFETR () 39.5613 11.6128
Azt | 7 WEE B ME=1, Lt=0 0.5957  0.4908
AR | AR FEE L E N ABRIR=L, B=0 03914 0.4881
FE T ENF X ARSI 3 k=1, B{N=0 0.1857 0.3888
K] | KA FREMBINE FKEESNHIIE T30/ ) 13566 18811
TE | R FRERNEL (D 44974 1.8085
BRI W A X A2 5 GDP (J376) 3.8929 3.1501
s [T B O SYNBE & A M CIIPN) 04716 04917
- HE B WA BUIZE SRS T NEAE N2 e o6/ B 94.4498 80.3031
HLo bR WATMEH SRS E s S AN D2 B JIa/BHAN) 86084 7.1810
PN LT A WA 5 N ¥R b (A 500 44974 1.8085

Ve FEESCREIAMT, ASONE L TSR NN SE5FEION TAEIIA], B i] AR ]
FRENION FEEHUE, ZHRIERKT B, A2 R\ IS AR A B (o K A B
(2) ELEH&ERME
ASCHTH ) CFPS Hdl iR AT HE, W54 Gihlebetal. (2022) . FARMESE (2023) Kl
i SR FHEL B AT ] RO AT AFAT [ 52 2050 P X L[] USSR SR R A2 A FH S5 B e B T
ARG R, AR T

CARTCAEMES A A T ERRIE S REAE R, IR T WL AR SICHAER R AR MZ LB B2 ME R IR
AESE, YPPHIT T HLES AN SRR IR TR AR AR . VWL (R AT kel AT 55—
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Health.

ifct (2)

= a+ta,Robot,, +aControll, +a,Control 2, +aControl3, + u +v, + &,

@ Az iv fy oo tRESEENME. KBS WMINTAEEGY;  Health,,, FWi#eAch:,
FORMRHAER R TR, N S AR PRLOE KR ANERE . Robot ,, NASSCIIZOfR
BAENLES AR Controll, . Control2 , #1Control3 , 73 WA NETH . FEZHABRT
(RIS g, Rv, 23 ARSI R SRR [ E R €, FRENURZEDG o NEED, a,
a,~ a,. a; WERUETTSHL.

M. SIS EERS D

(—) FEEYFER
M2 ZER TR, FEMROIEIAMA SREASTT 2 A m, Hlas AR IR RE

RS A AP RO BRI RE/KT RIS 4 22 D9 7, DEIIALER AR ARSI AR IR IR T
SR, 1X-5 o EASCHE S LS AR 38T 57 3l (RO IR A5 AN R (R IEE, 2021,
HIRHZHA: BIRNLE NN 2 AU S SR ey SR RIS 55, AR b A
B RER R TSRO TEGE, (B2, ZaISokE, TEIPLE N ZHRELE 2013 FLURATT
SR IAPCERG K, HLAF AAE AR DR B S YRR T e, IR REAR R AR B S L AAH
VLFCH) A fe, FERIAAE L SHLER MBI EF MR R, S ELE AR (i e S Bt i D 3
RSB MRS IR, YRR AR TR A AR B T B O

*2 HER AR HER AR R R THRER/K FRnnp B EE)IER
- RBEREAR R T S A RBEREAR R T O
e M @ 3 @ 5 6 ™ ®
HUEEARIH | —0.0934™  —0.0849™*  —0.0789™* —0.0756™" | —0.0322"  —0.0299" —0.0268"  —0.0279"
(0.0285)  (0.02400  (0.0237)  (0.0233) | (0.0132)  (0.0136)  (0.0130)  (0.0111)
RS 02679 02573  —0.2576™ —0.0328"  —0.0274™  —0.0274"
(0.0086)  (0.0087)  (0.0087) 0.0042)  (0.0042)  (0.0042)
5 0.0602°  0.0606™  0.0607" 0.0508™  0.0510™  0.0508™
0.0070)  (0.0071)  (0.0071) (0.0034)  (0.0034)  (0.0034)
TN 0.0078 0.0070 0.0070 -0.0153™  —0.0157"" —0.0156™
(0.0060)  (0.0061)  (0.0061) (0.0031)  (0.0031)  (0.0031)
SRS 0.0335™  0.0307™  0.0309" 0.0019 0.0005 0.0006
0.0077)  (0.0077)  (0.0077) 0.0027)  (0.0027)  (0.0027)
FEENIN 0.0381™*  0.0381™" 0.0199"*  0.0199"
(0.0035)  (0.0035) (0.0019)  (0.0019)

CPRTIESCRE, SR AR BRI (hEARATZG) W E AR A SR =
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#2 &)

FEERAE 0.0434™  0.0431™ 0.0220™  0.0218™
(0.0069)  (0.0069) 0.0037)  (0.0037)

BRI 0.0147" —0.0005
(0.0081) (0.0036)

FRag 0.0038 0.0044"
(0.0067) (0.0022)

HERE -0.0372 -0.0024
0.0231) 0.0119)

AR VR 0.0196 0.0231™
(0.0261) (0.0110)

NIEEHITHIAR 0.0223 -0.0072
(0.0143) (0.0083)

WS | O Wz Wz e e e Wz Wz
AR | CAE Wz Wz (e (e (e Wzl Wzl
SRIHE L 29345 29345 29345 29303 29345 29345 29345 29303
R 0.0449 0.0964 0.1022 0.1026 0.0566 0.0736 0.0815 0.0820

e @, BF IR 1% 5% 10% I RE KT, $55 N M EEESbER, T . @F CHSHER

B ION TG R, R ELE RS B E R, P &R AN FHAIIA(E S
(D) REMSREMNE

LAAMAE, H—, THRREE, —RMEEMPHN M GE (2022) KRR, EBEeEyLEE
NEFEEARTMEA TR R IEBUERET, KEPZSNBERE S EVLS NSER ARG SR
BONARRL CREPHRD NSCGE, 2022) 5 I HEEPIHLEE NFOR A5G, 2SN AN KRBT
HESHER, SHhENSE ARSNGB, AT, FENLEE AN HFFASEEER T E
fREREA I TR, b ™A M E AR s, T RAREMSIFER WX 3 (1) ~ 3 FIFR, £
FEHLES NIBE LS EN LA S P BRI IEAR G, a1 AR S . FEIRIEAT |,
B NSRS RE A BT B OV /KT B 52ma 238 N IE , T PSR 2S S i . — 25 Acemoglu and
Restrepo (20200 (RS, EHUHE 2 5rhENIEE NIS@E AR GEA R E K . Bk, Kk
H. #HEAEELZS N NBEZRIECHSE (ZEVSENNSERE R EV TR, B8, & E
WART L “TEAME” T “RRFHOR” 25F. K3 (@) ~ (6) FIFIAGRER, Z LTRSS ELEE
NN R RZEIEHRICR, BN NS MR RSO Rk 1Rl A 45 R A& T .

=3 MAT B3E%5 Heckman F5EHI AR
. WIERAR  Bpifeie  CFRfERE DUBSANA  Bikfgl LFREEE SIRE  OFREE
- ¢D) ) 3) 4 &) 6) @) €))
EKEPBSNEEE | 1.5621™
(0.1279)
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=3I ED
ZENIINBIERE 0.5397"
(0.0350)
bIE-INYAE —0.1311"  —0.0304" —0.1025""  —0.0309" —0.0845™" —0.0235™
0.0502)  (0.0171) (0.0391)  (0.0137)  (0.0242)  (0.0118)
WORIRHTEHL A —0.6998™  0.2024
(0.0609)  (0.1656)
LM {8 6.642 4.104
F 18 149.201 237.187
AIHEH 29303 29303 29303 29303 29303 29303 29281 29303

B BIEFEAREFHRIR A . CFPS Ml MAF AL R R t il PATEUX,  HLAe - 4k
g LS P R E YR, WRANE REX — A, W] BEAFAEREA R iR PR, Xk, AR
Heckman PPAAERRLE TR . Wk 3 (1) ~ (8) FIMERFITR, OB R TT REURA B2
NG RYIRMES EREAR R IR IS, SEESHe B R S HEE.

= ISR BURE T o Dy 1 VR H ARSI AZ BT REHT R AOSENE, ASCAR4E Cinelli et al.(2024)
ffie, AEATIIRACRMBUENE M T, ik, ASCRFTAAS RO 0« T52209 1 HIBENLAL
&, SRS AR R TRE,  SREHEEREAR R TR TR SRR &, FRR Aot
AR TR ARG . S5 SRR, BUMEIARKT LR R 3 R A i, A kL 187

2AEMA R B, RO R, TERRRARETTI: —R IR AT E VA RA PP 2>
FACEHEHIMEL, | FoRAMERE, 2 Fn B 3 FoRIBERR, 4 FonRIERE, 5 ondri . —
FESE R A VM ARS8 SRR RO TA RS B NG AL CAT STkl 2R, (EiZdahni
WHEESR, AXSHEKAE (2021 X% (2024) FfE, RAPEENRSE @R (=
PR« BMI FEEOX IR AR BB B R REA R T B AR KT =t THIREREAR R T L PR
RS, ANFETRSCR AR OISR 6 R ) F-F45 702k, ASCRA 2
Jy o A BTN AR AR IR T O BRI Fiabn . DU DTSR T BHAERE . LB RS RE
AR BT o AR S TR AR R S A BT A AR R KT, 7 H oW T T A B IR IE .

FERLOFREAC BT — R R I O R A B JE SR AT R AR G, BRI O
X CFPS 2R BRI G — 301, I)e =R . RTINS N 2fr EXuR R bl N2
B, RN ARACT . A B R E R A AR R A, SEESS BRI E (e

B, HAtARENER . —RERTE L REERR T « ASURIGRIRSE (20200 HIEE, FT
PP AT E o FMEARSS NGRS A R BN A DL A TR BT A DA R EOR AR, W]
R R T SO “IRBRERIRT” o [FIR, ASOEIE T8 RN 7y S A A k2D 5E X
MRBRERRTLY o “REHIHERA, TR R S AR RCOT B VR RAR N —(E R

CBRTIESCRAE, AR AR CRERRZS) WsEeh R AR S
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e, ANSU$H ordered Logit £ ordered Probit B FRR AL TH. — @B RENLAs NS 3T — 47 A
fiEe ASCAE%E Giuntellaetal. (2024) FUMHGE, 3 AIBRHLES N 28w i NSO @ Is frse s il AT
FATI. CGEBs i S A BT A= EE) , B ENES NSIE R R LT EA LS AR
Ko DU 2L RN . ASTHENIAN — Y FEHIAR R A b, Pl B E R0, PAgz
FERHIREZREA B T RTAM TV FEAS e Rt v i TURABR HAR AR T4, Hlas AEILAE
P AR IS AT HAMAER AR R . B L0t B S T A O S B St 5 RS | BE AR
A7 BERIMNANRARE, 2019) , WaSZRHZEIEIX—E R AL AR, AR EA T
JEEHHH T AR BRI TR IA RN, SR R B

() 1ERRERT

H TS A RS AR PR A [ ARG B A AL AE BRI N A R, ASCIRYE AT BIFFE I
FE, EERIRLE NS LA BRI, FFa5EACEIR 0T, IRAALEE S Wi
LA B IR R B T B ORI S il b N AR MR I PRI, (B S5 SO BT SR AT
LR ENIES NSERAE y T RAR R, T HRAEAGR I .

F 4 (D HErR T TR AR S R o 7T LUK, A8 AR T E R ome 2.2 o 1.
XERE, EIRBG, LA S RERS RHE TARURERN,, A B TR e B T S O KPR BGE,
ZUARUHL k. FHER, MR TS A, FLES AR DUSE Dkl A = TR AR
AR EER DTS, ARSI AT REHE S (R REAR IR TN LA R =M=, i LAl
IR AR RN, AT BRSO TR AR, WS ORI A SR .

x4 T RBERUS AR PR D SR AR TR AR
- T ANNEFZILION FEFFEMIN TR
e O @ 3 @
bIE-INYAE —0.8752° —0.2867" —0.7652" —0.0398™
(0.4922) 0.0771D) (0.1403) (0.0198)
AL 180 15090 29303 19681

R4 Q) ~ (4 FIoR 1B RN RIS A R . AN, TEIRAE M SF IR
&, ERNETHRANNKE, HLas N AIIHRERER RII7 SN A 2 o b, S BILES A B
FIXHRSREAR R 57 SN R PR P SR 2RI i H N 57 SN RS, BRI REAR R
FIENIER PR AT I T, RIMEHPAT SRR AR TR, HAEES7E AN, AT
T TARTREAR R TXHB R B ARIRFEERERE ), SRR A S o, HLEs ARLFIRS
TERARR S RO R 0, RIS NS AR REARS7 SN JE sk = S8 R OGS s, X
RBREAR RS OB RACT AR i o, SN R IR 45 AN B ENIE, B H2 /. )5
FRZHRRE: Blas AEN “hiligk 256 ERBIER” , LERMER B S BOR BAT S R i B ARk, BT

CPRTIESCRE, RS R RN SR (hEARATZS) Wkl E AR A SR L
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BAT 255 S B AEERSR KR D7 8RS AR . IR H, AR A7 3hE, R R
FIT RIS A S L NULECRE R, X RE, HLE NN & B2 95 R REAR IR AN 5%
WARES T, AFEHEACEARA RN, B T HAHERARSS I SKRE ST, SHEE S OMERRRDUEAL..

x5 (1D ~ W JlfEoR 17 sh e BN IR E R . WTLURIL,  HLas AR AT mbb AR (1
SN S5 N 8, 0 AN TRDRIRBO RN 1] RS2 mE 73 i) 28 AE AR 28 0, oS RS TA] PRI S e T AN 2.2«
XRMY, HLE AN SEE MEERER R TRAIFER, i 7 Ira IS ER R AT AR
8], ERAREREAR R I 57 sh s B MBS, AR THRERER R T OB IISGE . I H.
AL AL S AR (g 0, IEH S RS R R T ABRIN 8], X258k TR AR R
TSR, AR H3 fE. FUHJER: I3, Hlas AR AT 5L RCR AR AR e 57
BN TR KN, FEE DX R REDT BB TR 57 MRS “HMu R, 38k
RICREDT BB R TAFIFAL TR, MRV SE TARSREST B IR L EES /7, Pl ReR B A
TR AT AR, S5, HHLE NS 2 B e R RN, A
N T FRGMAAIAGE R AR R], LUl 82 A TSR B A, X553 B O B AR A T o

x5 FEMLR S A E R SRER R EIR TR0 IREER
MOlARSS AR SR TE RIS ) EHRES e S EUEES
A AN TARRGL TR
(D ©)) 3 @ €)) 6) (D

WA AR —0.1821" 0.1429™ —0.3928" —0.0050 —0.3345™ —0.0605 0.3950"
(0.0909) (0.0409) (0.1337) (0.0203 (0.1082) (0.0426) (0.1347)
UM IER-AY 29303 15090 26691 20428 23924 23924 23924

(M) 1EF B ARIR E R

M ST E R SRIE AT AT LA, WL AR 2 BT DL IR e A R AR R P = A i
SO, JARGEIRR . 5 EE AR, RERER IR TS A BN EE, I HIHAFHTAE
RN S LA A VTR BU, SRR AR P, AMFAE ARG TR
PIZFERCEE J8 T AR B ISR R A B I e IX B SR B REAR B TtV 5 A RIUAR R . ARFE SRl
Y] CFPS $df, KA 43 4% IR FAEAR B T\ B G MR FLAA ) SR (A il i b r (B
—RTAERNAD , s FAME AR R T 26.1%. R, A2 10 2%MIMER A R T M
PRI AR BN =B st N TR A G AR RS RIAL CGE TR
B, HAR 46 4% MRHRER I THTAERIHES RS NG RAL GE=2TAERAD BN R
B, AEFTH RSN TAE P flid i hr b b . A E AR, B TAER M SHLA AVCHD
FERERAR, s 2. =2l b SH e AVCRCRERE R R CEEBRINFIAAE, 2019) o IXEMER
FiREAR B TR R I s 5 R S TR 25 B 2 M LA ARSI S by, 102 S EURERER R T 50
fERKCT NI ST TAERAAEN LA AN S0 R AR B T B O BE R ke 31 ) DG A
H, ASCHERHRER R TR B MNFE =R TR BT =1, BM=0) , LA “DLasmN”
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T MIRBREAR R TR T MR TAR KA, W TARRA AT R R Z R A

K5 (5 ~ (D FIMENESERE R, Hlas ARS8, 28 —JEREE =S8 TAR KA
IS g o b AR E AR EONIE . IXUE, lds AN HIE R RRE R R TS —2R T AR
RIRIREZR IR, A2 I REAR RTS8 — 2R TARRIAL ARG B R, (E ARG N 1k
REA IR M H B =R TR RICLAIRER, PRI R AR L f RS SR D RSN 55 Bl ks 704k
RN FECTRBREAR R TR IR, BUkrl I, 78 “Hlas N BIREE@IE ST, pl
AN AMRE R NF S R TAERA RERER IR T, TTERAR 8. N EE R
FERERRIN S 2R TR, B AP SIS NI “5e9” , POaTahRIRE & THRILADL
ol AT 18] AR 2R S B IR L 2, BEAERRRNAA ) S B RAE T B NI 8 =R AR AL
EIRHLER AR 1RSI REAR R R S 2 AR o i R TS e, A oes o
R, B2, HHRSEEAR R TR EE U, TRl IR — R TR AL RN
F=IRTARNNL, HIATZIH L HE R TR TR LUS AT BESRTH LA AR A o7 SN (7 s,
RAFEURBRER RITARTIIFEAR.  dbnl I, HLas NSFIHOR R RER RIS 55 R
FECL SO REBALHIR R IR A -

« SRS

R FSCH SRS R, AL A RHTE S EARITFARBRER I TS ORI ISGE, HA2,
ANFMEFREAR BT B SR ST AR . AT IR AE R R 285, (e LS At
i AT AR BT REAFAE R ZE S, MM AT R DUAR G L e B AR e 2 ™

ANFFRE I B I AR IR TOOALAS ARG RE JJAEE 22 5, SECLERN “HLase N7 o
il B B O R B A FTAR .. Blserh, @ HE 35 SR THE, ORI T 35 %
J&i s JERESEE KPR RGBT, S E P R R R R R R (R, 20115 ATHREE,
2021 o % FIREEMSTIR, ASCUL 35 BN FARFEARBAT R B4, JAFRAE 35 5 1
DA N IIREAR SO IR 7 4L, B MESABORFE R S [RIESERINE 6 (1) ~ () 41l (9 ~
(10D BIF7R, ML AR R MO RER R TS AR @R K RLOE R K FRom AR, (=
SRR IR AR R L S A Bk P AL BB RSP P A SR T e . 5 S IR DR AR T AR
BUNMOIEERER R T, FRBKIMEHERER R TR s, MEUER FVLE N R RIS, FhLaE
BRI CBHANRE ) T FEIREE TR, IR D AEME T TR 5E, AR TS Of@ Bk T

—HekdE, AT LI HEREREAR R T B FAREGEE AR, AMIAKIE Z MR ETHT,
FI LA N it AT IR SBEE T ToF 20, B2 & O B R B T REAEEZE . i, A%
SRS AR R TR EA T T, IR RmERe 3) ~ @) 5. (1D ~ (12) 4

CBRTIESCRIE, BARRAR . RO AR B R A A TG AT (hEARASEGE) sl E A A
SCHERIN.
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FraR, BLds NSO EAR{E BT 1) A TR 32 SRR TS T 2 R E REAR B TR AR e, T LB
R BRI = EAAIAE A T L A e R R TREA . ATRERJERFE T AT o T2 I
RERIR T, AT LR R R CEESIRTEE, AMIANFRER G, fER B AR DAIRHCE
ZISN, LB NLEA = S T LS IR R — @ M, SRR . s e LARAE S50 e By A fi
G R LA, AE—ERERE FARIE 1AL NS RO S A ety R i F s . (H S5 eERF, Bl
A AR A T 2RI AR R AR O TAE R R B AR, DRI 2 PRI ] & T %,
MO e AEAVHIFE - (Abeliansky etal., 2024) .

%6 SRMDHRE TSR
(A) fIREREAR R B A
GRILYNGN REETX REHFFITX AT TalkAT
N 2N f 7 H 7 2 i
(D @) 3 4 (5 ® @2 ®
|- INYA —0.1895™  0.0025 —-0.0880  —0.1640" | —0.1494™ —0.1222" | —0.0876  —0.1560"
(0.0660)  (0.0335) | (0.0555)  (0.0624) | (0.0600)  (0.0534) | (0.0582)  (0.0436)
MG 19188 10114 13524 15779 4140 25080 6511 14472
(B) {IREREAR R T Os g R
GEILYNGN REETX REHFEFITX AT kAT
N 2N H 7 H 7 2 i
) 10> D (12> 13> 14) (15 (16
|- INYA -0.0441" 00094 | -0.0516"  —0.0179 | —0.0889"  —0.0226 | —0.0369°  —0.0293
(0.0182)  (0.0242) | (0.0237)  (0.0205) | (0.0353)  (0.0189) | (0.0221)  (0.0229)
B 19188 10114 13524 15779 4140 25080 6511 14472

PRI TR R R A IR, SRR 55 D O AR R T 3 BB IS R —,
SR TS N (55 ST ORI, i g R B O RERDUA AR NI AR . (R, A
SRR ARBREAR RIS BE R BAFAE S BT SCAT r ks . K6 (5) ~ (6) Il (13) ~ (14)
FIRIENRZAE SRR, WL NIRRT B3 TS ATIE 55 GRS RS REAR B T B A BT [ ) 2
PIRFNG, ENE B REZER CRBEHRRBZERARR) o FR, P ARFA BT
H AR REA IR T BME BT IR B2 0, (BRI D DR S MR REAR IR T O BRI BT 5
WA o IR UG SRE 5 G TInfe] 7 LEs AN AR AR R OB AT T E . 1R
JRERRE: thE PN AE 2008 SEEREHLE PO Bk, MRS RER R TA57 SN Bikig Ress, feks
PR VB R AN S FOT S FEIRROLT, FEEH DA AR RE AR R HC H CbLas
NEAMRRNAIE, I FECLE R BB .

AT HAMATY, - Tl A P T B AL AR RO A, I HAS Tl TP AR
T EES AR JESR S e H AR 2, SBUEZA TR AR R T S8 N B, t
BESEFMREREAR R TS O RS DLt 5 AT IAFEZE R . O T RIEREAT 04T, ASCTRIE R,
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REA R THEATZ B N TNV T A5G . [RIHEERIER 6 (7D ~ () 5. (15) ~ (16) Flf
7~y M ARLHESE TAATMEAO Y MR e BT S A /K5 i 2t 0HEE T AT LAY
PUREREAR R OB AT IS S A 7. HBUX P SRR WL AT Dk TAE S
AAEH R (Acemoglu and Restrepo, 20200 , FEE TR ERER R THEHELH OS2
PALER NI, T 5 AR OB FERGLE AL . (RS BRI, HLds AN AR LA B A Tolk
R R TIRA T BURAAETMRAT, gl ¥ AETAT Rl e SRR, AZAT RIS,
R R TR EAR A TR A RESRAFAHRI N, SECL S A BRI R .

7N =Bt

(=) {ERREmETEE#ESS
AR TFR M40, T EPLEE N e M 2013 SEHF 4G 2P A UG K, trdEPELZE AL
W R RFHBEN T — B SHRSREAR RS ORI T e A th. PRI, A<3CPL 2013
L LR N TR 5, AR AR AR, A TR AT AR ASIRED Y 1, SIUIR{EDS 0, JF
FELERER EAPEENLER NS 8 MRS RO B AR EAS B, LIRSS Las AR R AN A P2
AR BNASTO,  ATATEIEN LA ARSI AR R LSO ek (AR AL 3
TERIZRE RN A SR I A R UK 7 F.

*7 {ERZRERT RGN R
- GEEEIISUL N TRERAHDGS AlRA TAERTA]
(D @) 3 @y

LA R X 2013 SERIAS B 0.5035 0.1087 0.7664™ 0.9518
0.6771) (0.0942) (0.3356) (1.0135)
LA AR X 2015 SERIAS R 14333 0.0392 0.7031* —0.6102"
(0.3875) (0.0588) (0.2346) (0.2200)
W28 AR X 2017 FEERIAR F 0.8989™* 0.0400 0.3974™* —0.3542"
(0.2614) 0.0341) (0.1484) (0.1106)

HLEE AR X 2019 EEHAT & 0.3773™ 0.0192 0.1114° —0.0864
(0.1793) 0.0197) (0.0606) (0.0594)

SIEEL 29303 19681 29303 15090

VE: SRR RA LS NS IR AL B M AT, X B T RRFAR R LRl EE R
A H IS SIS 2015 SETFAR RN IE, (EXHE RS R — EARE, &
IHLES NS R BEAR R TAES7 Bl S O I S M > B I TRIHERS TR, (2, o7 3l
Py R EEXTA], ARSRER RIAARRBATIIASTI,  FR A PR BE UGS . [, 52
B I HORAS IR A 2013 ST a2 915, FFEX TARR RIS 2015 SRR,
R BRI 57 B S N 2 B I TR 15 2 W R 22
AR L, - BN AN FIAERE A N R B REAR R T B O ROK T B R A B, (EoEhE
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HI RS, FOMMRERRAR R & O RK P52 1 S FIZHR S M. 15 IR RIE T T HLAS
NN, R AR R T aBWRTE B & EReshtE, AWrESIHbEe, LRI PR
b, BEEMAZERNL. MRS G RIEE I CEMES, 2023) o XTEFHHAMLAEA
X HEEREAR I T LB AN BE IR RIS, tHREAE FRRIL LA N BRI Sl KRS, A
HLA AR SHERBEAR BT 5 O e KT (1 S T MR A

() MBARRSERENESF

W F SR SERS IR I, AL ARG EAR B T O R KA YA . SR1T0,  7EAL
AR PR R R AR RKCP RIS R, ATREth s HBME Rt 2 B R . N HREKF
BURIIAATE RO LA N SRR A R R 7] §EAL T-BH 2. %5% (Gunadiand Ryu, 2021) , M
M5 AP SRR A IB4, HLas NS A B AR K P RIS BAFE R g
ROTHHAPNE . miAe R TR R A Z RIPME REAPEI SR ? Xk, A SUiuE— PR

1R HEAR R R T 3R -F 55 09 %o0 o (R FANT-45 5 AR 48 HCRINEE (Wagstaff et al.,
2009) , MIASCHIE RN REAR R AR RK AR A P20 AR R, JEAIE STt
ST, ASCAEH ordered Probit BEAY THE SR AR AR R L& OB TP SR BRI REL SMER
H B U KB AR S 2R P TIINNE, 4% B ZEAm A R A EE 7 R TIOME % 10 A [0, 1] X TA) IS4
18, FFEIERY 3RO, SHMEBREAR BT S Ve e KT B EL i R K AT S B MR

FRYEXHEE AR FHEEU T, RBRRAR R T B O REER R 1 9 0.0205 F110.0267, BEEAYSON
B ISR AR R T S A BT AL B BT i e, RIMERREAR R TN “SEE M Y
AP RO I AT, [, £8 (A 1 (B) KIMREERER, VLA AT et
1 B A AN T4 G R e O SRV E I —20.76%, {BAE “SEEPE” OB e BEAS T2 At A
RIDTERAE I A-16.31%.  TENTRS AN SZMAME: REAR IR T A 0B OB AP it b, B A
SRR IRECAIE, RN ATEIRBREA R TSNS I X N K 5 . X S ST &,
R R T — R R EAD R AR R X A RER AR B m i ON, T R /K PRt ik
F O X A B 70 2 At 4 LA SRR P R SR 75K, AR T L N RS R A 55 &SRR
Yo, MRHENLAS NTERMV A= PR N o HLES AR RHME R R AR R T S O RK TS m (1 3 R
o, RN AN IR TR RRAR R TS OEROKT, IXTERTCP AT T RSRiE.

%<8 AR R IBERA LS RER
(A) {EERER R e A
FH Yt e RS AR PR DL
WL AR A ~0.0459 0.0663 ~0.0113 03760 ~0.2076
S ~0.1473 3.6287 ~1.9914 ~0.0056 0.5424
Pl 0.0313 0.5957 0.0695 0.1502 0.5089
I 0.0038 03914 0.0056 0.1419 0.0387

CPRFIESCRIE, ARHAEAR R TS REA T MR R R MR E W, (R ARG ke E AR A SR
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=8 &
LTI 0.0172 0.1857 0.0119 0.1650 0.0954
FEENIN 0.0194 9.0942 0.6555 0.0332 1.0612
FEEHE 0.0197 1.4210 0.1040 0.0003 0.0014
BRI AT 0.0094 10.2996 0.3621 0.0152 0.2691
S 0.0024 04716 0.0042 —0.0496 —0.0103
HERIE —0.0196 4.2966 —0.3129 0.0392 —0.5985
ARl 0.0142 1.8947 0.1001 0.0769 0.3753
N 0.0097 2.0350 0.0736 0.0770 0.2764
(B) (KRB IR OB

FH BfE Bk fEREA AR AL TR
I NI —0.0921 0.0663 —0.0116 0.3760 —0.1631
AR —0.0416 3.6287 —0.2869 —0.0056 0.0599
P 0.1315 0.5957 0.1490 0.1502 0.8366
R —0.0409 0.3914 —0.0304 0.1419 —0.1614
LTI —0.0007 0.1857 —0.0002 0.1650 —0.0015
FRENISN 0.0436 9.0942 0.7543 0.0332 0.9362
FEEHAE 0.0471 14210 0.1272 0.0003 0.0013
R A —0.0017 10.2996 —0.0339 0.0152 —0.0193
=y BHs 0.0098 04716 0.0088 —0.0496 -0.0164
HEGRE —0.0043 4.2966 —0.0350 0.0392 —0.0513
Ayt 0.0572 1.8947 0.2060 0.0769 0.5921
P2 e LA —0.0131 2.0350 —0.0507 0.0770 —0.1459

MR FAHMERBREAR R TARRRACT I TTHRFORE . Hlas A FDHIRERER L “SRETE” 1A
TERRANTSEIN DTR AR LEHE AL F1 S 8, MR ERER R T “IREE” OB AN TS5 DTk 4%
ERANE 4, ADNTHREABON ), 2 ORISR REAR R AR AT H R . it
FTLAE Y, ARECTHARRER, HLES AR AIXHREREAR R OB BEA TS5 AR A STk HEA OV SERT
{EXHIREREAR R L S A AT A I TR HEAR BONEE R -

2.3 B H AR R T HARH AR R R T I BN -F-5 09 #h . TR TREOAE SR I R
NEBURS, DA SCRREEAE ISR F e Bt AN T35, IRAS7 BB I THEY (Wagstaffetal., 2009).
BRI, AP HTHLAS NS HIN i REAR R L SR AR R (Al AN TS (KRS, #2857 sh B N
HoPP it RS RO I ANE &, AR Blinder-Oaxaca DRI /0 ATIX — )l

BARMTE, ARSEHLE AR K - A A S B L s A ST R A B AS i, Reb s ARZHIZK
FERIIREARIRED Y 1, SIUREY 0. R, ASCHAE TR R THREKCT RIMACE, BRAFRE
FERF S UL ERIREAIRE DY 1, IR 00 F ik, ARLas NRIH B B AR IR T HRE /KT R
AR RACHIN,  IFHRYE %A I Blinder-Oaxaca STRRZE /M. M3 9 B REZE S dans 8 N B3
VERE, HLE AN R R e R T SRR R T B M@ A TSR R —, RIS ALES AN
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FIFFARERZIEHEE L OB A5, 2R MR RERERIR T, HLas AR S
RER R T EAMESE SR, AMUSHII SHEER R THIFR, SEEH TG, EafBmine
RERTHE RO TARES, FRHI78h0E, SEOR BGRR[0 1 B AR @ A TSR0
Jilo BB RBZER SR MLas ARIAARRE 1 e R T S IR AR R S A A 745
KR 45.54%, FRIINLEE ARIHITE B RE S IR RER R TA@RA T TR R T AR B2

=9 SRR RIS AR TRRENEFNSER
WA g HER FHIEZE S REER FHEZES S REER S
TR BT B A —0.1043™ -0.0567" —0.0475™ 0.5436 04554
RBREAR R O -0.0130" -0.0196™ 0.0065 1.5077 -0.5000

. FiL5R=

ARG X EIE SRS CFPS ol i, 5% 1 HLES AR FIRHRE REAR R T AR RRACT K52 K
TERIBUR], SRIURERE: ) HLESARHERIIAR T REREAR R T B ORI, A4
WS A AR s L, WL AN XHIREREAR R T SO BT AR 5 LA e b B
ROA T X REENFREED R AMTETIR . H=, YL AN AFEE TR
ERBCHEAR RSO RERT AR, i e RS B i D RN AN 55 B 25 70 PRI e B U REZK
PR, X LR NS AR LA R AL VL ACRE AR B AR, HLas ARLF
(RREF I D RSN S7 B2 7 RN H 2 55k, HAHIHREAR R T S OB BT i R 2%
WA L0, MLER NS FIFEXRHMRERER R NER “IRm 1" BTSRRI RN, g
KT iR R T SIS R R T R A T4

HHEAT I, WLt NS H BEAEAT I A IR R B L OB BT = A SR IR, (H BB
SIS MENN BRI EZEAR, MIa NFIRUEAL AR C ORI A A R R 5|
B AR TR NSRS REAR R AR RS TP 5| S AR At 2o pleAs S AR IR, Dok
JRF I RE AR 54 2 AN IBORAEZE, RSB R T AT RIS NBOR P it 1 ik, 47
B eSSBSt . ASCERRRI AR AR5 -0 T -

B, IR OB PRBE R R AP RIS, JRERSERZE B . BB I AN
FERIA MRS REAR R T B OB SRIREN, JF HIXREmAE R i, DRk, B LR Pis -
— 7T, BURTESANL S NS A (I s AT R R b, B BOR 5 FE A B2 T R
PR RO P RIEEAT, ROl AN XM EAR R TR BT B D, ARSI REAR
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The Hidden Social Costs of Industrial Robot Adoption: Evidence from the
Health of Low-Skilled Migrant Workers

CHEN Dong! YAODi! ZHANG Bo?

(1. School of Economics, Shandong University;
2. School of Economics, Peking University)

Summary: Existing research has paid limited attention to the hidden social costs of industrial robot adoption, particularly their
health effects on low-skilled migrant workers. Combining regional macro-level data with the micro-level China Family Panel
Studies (CFPS) database, this study examines the impacts of industrial robot adoption on the health of low-skilled migrant workers
and their underlying mechanisms. The main findings of this study are as follows. First, industrial robot adoption harms the physical
and mental health of low-skilled migrant workers in the short term. Second, while improving workers’ health by reducing
workplace injuries, industrial robot adoption simultaneously worsens health through health investment reduction and labor
polarization, driven by varying job-robot compatibility. Third, further analysis shows that the negative impact of industrial robot
adoption on the physical and mental health of low-skilled migrant workers will gradually diminish over time. Moreover, it will steer
the evolution of health inequality in a direction that favors both lower-income groups and workers with higher skill levels.

These findings carry significant practical implications. First, the government should implement redistributive measures
alongside healthcare system reforms to mitigate the negative health effects of industrial robots on low-skilled migrant workers.
Meanwhile, public hospitals at all levels, particularly primary community hospitals, should be encouraged to develop targeted
disease pre-screening programs based on the heterogeneous characteristics of low-skilled migrant workers, to nip potential health
risks in the bud. Second, collaborative efforts should be made to provide vocational training aligned with robotic technologies,
helping low-skilled workers adapt to the evolving skill demands, and better sharing the health dividends brought by intelligent
transformation and upgrading. Third, low-skilled migrant workers should proactively acquire job-specific skills suited to their
capabilities, seck roles less susceptible to robot replacement, minimize the adverse health impacts of industrial robot adoption, and
avoid further exacerbating health inequality between them and high skilled migrant workers.

The contributions of this study are as follows. First, it focuses on low-skilled migrant workers as a distinct group and employs
large-scale micro-level labor data to establish a causal relationship between industrial robots and their health outcomes. Second, it
comprehensively examines the mechanisms of injury avoidance, health investment reduction, and labor polarization effects, along
with their dynamic trends, while delving into the underlying job-level determinants. Third, it analyzes the impact of industrial robot
adoption on health inequality both within low-skilled migrant workers and between high-skilled workers and low-skilled workers,
assessing the extent of spillover effects.

Keywords: Industrial Robot Adoption; Hidden Social Costs; Low-Skilled Migrant Workers; Physical Health; Mental Health
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