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ASCATRERY I PR ST BAE LT = A T7 i, 25—, Al 2 A FH 3 5 RO ROWA A 0, #2480 156
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T AEL A T (5 SRR P v o SR, o Rl 7 SRS A SR A, = A 0
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2013) 7 HIhRss (2023) P T A LAl AE P E S R R R A SRS R, X R
e E B T XA AU TAEAT S5 R LA SO I 3 e R il 455 B . B, I RIE RS ALR [ 4R i
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FRERES | ORI A B O A5 5 WL R 28t 2 52 W 57 3l 1 B BB AS M AR Ak, FROAR D R 5 X AR A
WSS 3 1 L RE T R A BT oT ik, (HIE AR IR A, % 397 3l ) 1) T AR 1R BUAE TARAE 55 iy N 2
B R, AR Y A 2 T B R B AT 45 )2 ARG 55 3h o BT B RE A oR AR AR B B K
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SAARE, R EESE A TARAE 55 /9 BARBET A T e 2688, b, $HSEPLE & s T B 5
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T RES s 1, Al B e B R T B L3, 2 RA ERE M & ME R TAET 55 3% Wi
BEMLES TR Al AR B e f s R 35 s ok Lot B Al AT SR A AT RE S IR R R Y
TAEAES " B—rm, NTR B ARKMFZ T/EA sk, W5 e TR S = 4 B4, (B HX
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LR R AL [FNENT, B8 T Aot 55 3y BRB Y T ok &5 A . H—, BRI, i HEORE A A sh ik T B
BACHE M B 57 B I AN EA LW H W TAEAE 5512, NI e DD X R T B e 57 2h 1/ sk i[RI Rs, 35 m
TX RIS I E R . T, FRB R 0y, BF RS 51 TARE S50 S 17] T 5 80F
BREST BN I H AN, XSS5 B e BRE S 28T R Gt . AR TR TARAE 55 05 i BA L%, BRATAE
SR, K, BRI L S kAl W BUF L RE 57 3 D F R I C . H =, S5 8RR Al
RN, BRI G G AR R AT 55, R BE T8 00 I AL FIAE 55, 3k S5 A= b o7 1141 22
K578 ) FEARNEE VBCFHRE, X 2P T TR 95 B S IR OR . TR =AM RON SR RIAE TR,
BFHARERE LT TAESE, Sl T 55 fEECE, T2 S F R E 5K, &
it 1] TR AR RE Y 95 3l g, DAIE R AAT 55 254

(—) B R ECS AT 55 7 AR

B EUA BT S AL 7 AR T T T AT AT 55 AL &, ARIR T AR 55 (9 B2 h o1
WK a(x) SRATE, a(x) =0, A A= RET IR N

Iny = InA +La(x) Iny(x) dx (1)

Hooft, y SR TARAES T, y () R TARIES x 1077 Hok T, TR T4 4
B (xe Ty, B—TAEIES « WATEAB7 30 1(x) SR BOFHOR IS B(x) SERISEIL, Wi (e
LR (AR o®) | {55 x B i ECN

y(@) ={ [y, () 1) 17 + Iy ()BT 737" (2)

Horr, () Moyp(x) 2350573 BT BRI SS A TARAT 55 o A A P800, X I £ B i 1 2%
BL: SYRCTHARA PSRRI RN, B y,(x) HEOK, Al B T A P HoR B AR BT 55, IR 3
TR E P AT 55 3K

(=) BOrBORMR S A S 1T 55 B A

BFHORIRS B(x) T BT AR k(x) FBCFEREST SN ) 17(x) BIPBRIEEA, —H T 1215 E L
FEBC, RIECF BRI SS BA A Ok T BEACRIE RES7 3 ST A P BIE/ME, B B(x)=min{k(x), 1”(x) 1,
Hh /I Y B R B BRI 55 BB AR, 3k B SCIRIF Sl R B E RN . BT AT 55 19t B (UK
BT A YRS, EREAAMN AR S5 3 I 5 Z A, SRS ERE Y BN SC R Al TR BT
REST B BB oK

pE—2D i, T R TR AT RO T ROR UL S B L], A SCRIABCF R B EE L (Exposure-
toDigital) F8F5, FIHRSCBRA MY MR FHOARSE AT 55 TR IE . BUFBOR R Br B, B ol 22 94T
S5l BCF BRI XA GE N T 55 S R, X PR B T 807 HOR 51 & AT 55 FHIC AL, B
Al 3 P REAT 55 S BC A T 254, & R A R ok i A4

(=) B BOR BB 5 B B RE 7 8l 1 F RS

BOFHAR M55 0T AN O 58 R E AR 55, AR Al I P AR B, IR RECFHORAE
ARSI, A TEECF BRI S BRI 87 mECFRAA (&4 R) FIECFHREST 3 )1k
A (THEN o”) MR, Hob BUSA By e, BBl MR B 7 SR AT 55

TECE AR F AR TAE S5 R, A 7o BRI 55 BB A BA 8" AR /I . Bl Al
BRI FHAR, TS5 4 P IE A BT BOR AT AL 55 LB 2 AN T in - iolloRe B 22 s 4RO 8 5 44
AR 55 A TE X AT 55 . P, B BRI DL R AR AT 55 2540 v BT BOR AT I AR 55 LU B A8 32T
AV AESAATAT 55 I X R B A R 55 (9 ik S — 2B M, X AR SO 2 A7 AR RPN . — 5 i, W Sk

@ o BHFHIEBOFEORMS Z R, BB ORI T AL 55 6% 57 30 OB AQRR8E . A T TR0 AT, AR SO 2 T PG S A
4% (Acemoglu et al.,, 2022) > (UBFFTHELL, Mok —HRRBENO B, BN ARVFREAR ST B N SE 2T (00— ).
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TABE R B GEABA SN A AS s 55— 07 1, BT BORPRAT AT 55 By R ) 1A 35 2930 14
AW, I i T AL TR B G55 3 S AT TARAE S5 I, AL 23 Dol A X5k 64T 55 Jor 75 55 3
TR, R 2 B AR AT 55 A RAT A o RV Aol T ek K P R AR R, BT P 534 45 25 (Acemoglu et
al., 2022) [BFFTRMT, TR RERRR 7 3h ) e R i AT 2900 2 E (920, PRt AR 3E
K, P ACBOR MBI A A T R AR A A 7 A, DA ik il 7 R AR LAt R W A S AT 55 i
P HIVEFE B SO BOR BB E BT, Aol 2 38 o B 5 R AR 55 B P AP BB (AR R 7 4%
REST BN 1), MR RE ST 3 1 i R Bl =2 340
AL X R B S5 3 JT AR R A AN

D

dlnl” (x) = [ I +(ep-1)-(1-8")- 77} « ExposuretoDigital = 0 (3)

H e BT RNE, p BMEIE TR (p>0, FRMLieA B A G AL G A TH ) .
 SEFE N B AR S R EII AT L) (7>0) , ExposuretoDigital 2 WY& A VAT 55 45 44 H 807
A 55 B FBT L BN, B X BCF R IR S5 S (3G hn, B Heae 57 2h 71 @ Rg AL yg i, e
HR TR S ML SRR T 1B (&« p>1), WATT AN S0t — 8l 5 Kos 7+ Bk
78 I3, B dinl”(x) >0,

P, ASCHE AR . BCFAREE MR T T Allx 57 3h 1 B RE R K

M, SKiEigit

(—) FEATERCS E Rk

HIE, ARSCHERE 2023—2024 AEHERFR A B AT R A B AR IR IEE BAE AR &, AL
Bk A RURETCE W AAEHE P K R AR &, a7 S iR 50%, BENSEh
4 THT S 25 DX RIA Tl Al 1) 55 3 J1 R B R 0 =k, DR A RS IC R &, KRB EEE S
TR WSS BAE ARV D . 5, 8 LR B 5 Al B 7 30T )RR 5080 2R A7 D E 39T )23 T ) 2540
T35 BCE Al 2 T4 58 1 A 4 N R TR T RN A it A BB A RN F] CSMAR T [ 28 5% & Rl 5%
BARFEMITS (Wind) B8, 7EXT Ml B AR HEA SEAT IR R, AR SCHIISR 1 Bl 5 00 Ak 328 ) A Aol A AR
(ST 57ST), FFRFZEL AR iE 47 XU 1% 45 FEAL 3

(=) FEALE

R T Bk B A B 57 ) 1 B R AR SR A SE R, AR SO AN R AR

DigitalSkill, ; =B, +B,Digital,; + X B, +6, +A; +&,; (4)

Hoep, i ARERPIRE A B AR, jACEREDY, DigitalSkill, , 132 A % Hi b {7 1 B0 5 RE TR SR KT,
BOMRRE i Digital, ; 278 ETA RIS A BUKSF . e (4) WPoin ASEd A8 & m) & X5 8, N
FRUR o3 S0 e RN, 5 AR b A [T A R M X B2 BT SR I 2, 2% R 380 1 BB A7 JT 72 UL 1) b 34
PRS- H e oKk, BRI g A48 03 [ 58 SO0 Ao AT O el T 2 T A AR B, PRI A I A
T E RN, A1 R % b DX g 437 4 A B[] 22 TV A B AN PTOURIN (74 382 T 722 f i 158, AR SCHERR MR A 3 vh
S AT [ 3 RO AN ] [ R RN, e, MIRZET, SR A AR HE LR

FEMERNARICAT =R Bk il N AR R . 55—, 9 AL )2 T RIS T 2 10 A AR A2 5, DA
Pk 6 52 35t U 8 e XA P BB RE R R I SE I 5 58 =, B AAE 0 J2 100 R < 62 4 SIS 11 T 5 3800, A 008
A8 1 R A o 2S5t e 78 s I 1R S 5 58 =, O T R AR AR A A 2 ] (] O g 25 2 R 1 A AR P [R) R
Xof i (] DRSS v ) i B R R AT TR — AR I AR SCREEOCTER ALY (4) P Digital, ; #9119 5
BB, W E, ETRsCr IS, IR ENIE, BRE L AL B Tl B H e
HyT R, BRI BT 1 i YRR 08 41 i 55 3l 1 BCF R e FH 9, DA 3 N 0T A B B X 55 Bl 1 B B RE Y

oK,
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(=) ZEariiy]

. YRR . B RET R

F T A X TS B8 AT 2R B MeAE FE B ERAE A AT S5k v ") AR B (RS bR A 0 B
N S X R 8 TARAT S5 43k, d 7 — N RERS 21 S e TARAT 55 Tl B 4 RE AR B I i (R 8i)y by
T 97 MU, K EEHANE I TR AR B A A BT % i, W BT s AR
R BEE BRI AA 7= = A f) T AR RE . 8 B4R PR AT A9 AT 55 i b 5 B0 3 g
AR BARVC AL, W AR 5 A0 B AN 5 7 AV AR 1 5 o7 Fir 22K 8P H Re KT, B BRINT

N—2, WEBCFEREMRRIETREE T s = 0 AR R R A R I B TR TR I A A 4
SCARFEATIR A MBS AL 3, AR SCE RS (ORML) PR 97 AN B WAL Y T AR AT 55 i ik 647 73 1Rl ik
M, EHKGE TR (LLMs) SERBIRIEE AR S 52 M7 58 1Y AR DG SCH ], Fe ¢ F ok 2 JC B 3] VT80 g
ARSI RERRIE 1) EE D

B, REMIEM LB HEE ., S D05 (2023) 7 MRFFT, A< SO 076 L
AR T RIFETCIE A I ) R M 8 FR - &, DRI & EoREFTA L4k #F 2023 42 J1 8 H—
2024 4F 1 H 1 HARMGMEKAE L, GfEBRAAR . TERN ., s, T/AEKR, #HER, &
ARSI LA S A iR 0T, el B vk, BRIl — A A R R IEE- & R i EE R, WAk T
TR S R Wb 5 AR BB I i hr, B a3 728 K il 309 Mk, 4455 330 402
A LI EEE

=00, D EETE AR T i o7 AT REFR SR K- i 3 1E D) e 38 =R b i Aol 48 BEAE B v B L 4
RHSCARNES, GEiHECF R RRAAE TR B R AR . 25 I3 SR 4R B B SCA K BE AN [, A 0 B A7
155 34 B BRARAE 1) 0 3P 4 X TR A AR 2l R DU A i . R T B MEAL BT L BB SR AE A ] i o7 3
IR AR XS KO, AR SCOHE OGBS IR] R 5 DA A M AE 2RI A B B DA i A L B B R R
AUAERT R B . B(ERR R, W32 5d 600 B -4 R 1 e SR AT

A YA B (GPT) S5 R A 5 A A7 SO B MBS AR50 )y o i R e A T
PRI S i — 2 I AR SO A (B 1 RE TR SR P8 A 8 15 B 2548 0 S W b 57 X 507 1 BB i B ST
3R, ARSCRHIPTEE CTA]) (Qwen3) FIREERZE (DeepSeek-R1) KB FHIA (LLMs) X445y
PR AR R TR, PRI /3 45 R A ST 1 57 80 1 8 F H B T SR ER bRl A7 LU XS 7A@, 4551
WoR, KA 5A R Z MAATEIEA X ER (r=0.63, P<0.001) HAHSCHEMRER S, X—
ST T AR UE T AR SCRY B BT BB T SRR AR AT B IR, B A ME A b S 57 Bl ) T S 0 BT
A I SRt SRR

2. R, BUP iR

BRI A BT SR T I — Lo Pk — Rk M AR 2%, R X i =
Bwf R X B WA R AT T Alb B0 A A TR 0 T 9, a 2R 8 A Al 4 R R IER R ISR S
R SCAE B, M T T A B T A R A L b AR T A i 0 AR I AT R B T
P ARE TR BB TR A T 22 S R A TR AR S i Y S B E] DU RE T 4 T b s Al ) B
A, AR T 58 MR 6] B 58 A o 8 5507 Ak 5% 700 &l R 08 ) i 4 i e R e, AR SO SR R A
(2021) 1 BEETEAE (2021) PO Y B ERAE (2022) Y L RIETRMGEEA TS 0T, R T A T A
FEARTETR IS | SCRET AR B 158 2%, DT B G- b Ak il i B - A A U R

S AT A EAER S SR SHE 5T (MD&A) 7 HEATFSCAS AT, AT LA R AL 4l 5K

O© HAEBFHRB R EIENE B R R,
@ BRI R A R
® AEBFRETIIARER,
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TR AR, BARGR I TTHEERA E  SETARE AR T MDA SCRRI IR 225, nTRES:
SRR B AR B EER AR AT R, AR SOMIN B R AT R AL AL B . R AR MD&A 73 i B kiR
AR EBR L MD&A BYSCAS B, T TR X AR B 7K

3. P AL

KT R, ARCSH Y SR (2022) 1Y BB, BRI N DX T AR
Horr, AP AOUZ fi AR AL A BUAE (Size) . ZFIBRETT (ROA) . BERUETE (Topl0) . ATIAFRE
(Age) . FTARUERT (SOE) , WAL (Lev) . SRR (Capital) . ZETENRET (CFO), EWZ
T AL SR P K OKF (GDP) BT 25k (Stru) o ZREBENE 1,

*1 TEETE

B AR R LTS B
B R R B HRET R DigitalSkill A R L B B B RE S RIS LRI SO, IR LA 100
it B AL hik B e Digital Al B A AR RN A B IR IER EAAE Hit MD&A SCAKBE, JF3R 1L 100
Pl AR Al B Size AL E AL
ZAIRES] ROA R R LB
JEeA A v Top10 P+ RBAR T A1)
AT Age YAEAEGy 55 A lb BRST AR 2 22 (LML IR B
A AU SOE YAGISECES 7N
ALY Lev ALBABERLL ST
AR Capital NELEBTERLLEICA
ZET SRS CFo Y2 E T S B i e S T SR LM
LU R RIKF- GbP 7 BT N3 DX A 77 R B RS) E R 04
ST M S5 Stru B S BT EIR T 8 7l o 3 D A 7™ SR L T

() fhadtEgeit
FEARMRATEG TS R 2 s, EHRA RS, BEAREE T 3 728 X EiliilfE
2023—2024 4E R AL DARIET ) BT 330 402 &HEBEE A

®2 FETEHMRMSITER

At AR ¥E bRt fe/ME FoRAE
B ge T ok 330 402 0.966 7 1.248 7 0.000 0 6.165 7
B R 330 402 0.891 1 0.920 6 0.020 5 4.226 6
Al A 330 402 23.079 4 1.766 2 20.260 6 29.857 4
B FIRe ) 330 402 0.040 9 0.059 8 -0.177 2 0.2111
JBEAAR 330 402 59.554 7 16.393 4 22.070 0 99.990 0
BEAREERY 330 402 0.4418 0.209 9 0. 067 4 0.920 3
PEARAE 330 402 3.718 2 6. 740 4 0.4225 46.148 7
LB AT 330 402 8.796 8 22.608 4 -86.836 1 105.767 0
FrA R 330 402 4 1.148 1 1 5
ABIKIS 330 402 21 6.462 8 7 40
42T R 330 402 2.963 8 0. 620 0 1.260 5 3.883 6
BT £ 330 402 0.004 8 0. 006 9 0. 000 4 0.045 8
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K, AR, FHE.

BRSBTS 5 9 3 S B
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Digital Transformation of Enterprises, Urban Digital Infrastructure

and the Demand for Labor Digital Skills
ZHANG Yi', SITU Dongbo®, LI Xiumin'
(1. Guangdong University of Technology, Guangzhou 510520;
2. University of Chinese Academy of Social Sciences, Beijing 102488)

Abstract; China has designated the development of new quality productive forces as a national priority. A-
gainst the backdrop of this strategic initiative and the deepening integration of digital and physical economies, artifi-
cial intelligence ( Al) and digital technologies are reshaping the demand structure for skills in the labor market. In
particular, jobs associated with digital transformation increasingly require workers to possess digital skills.

To examine this shift, this paper first constructs a dictionary of keywords for measuring the digital skills re-
quired for various jobs, based on the task descriptions of occupations classified as digital in the Chinese Standard
Classification of Occupations (2022 edition). Using natural language processing techniques, it analyzes unstruc-
tured job descriptions from online job postings to quantify the specific digital skill requirements for different occupa-
tions. It further matches these digital skill measurements with firms’ levels of digital transformation to assess the im-
pact of digital adoption on the demand for digital skills. Additionally, this paper explores the heterogeneous effects
of digital transformation on digital skill demand across different dimensions. It provides theoretical insights into the
development of new quality productive forces in the digital economy, the evolving trajectory of digital skill upgra-
ding in the labor market, and strategies for promoting high-quality employment.

The empirical analysis yields three primary findings. First, firms’ digital transformation significantly increases
recruitment demand for digital skills, and this effect remains robust after addressing endogeneity with an instrumen-
tal variable approach and robustness checks. Second, the development of urban digital infrastructure partially sub-
stitutes for firms” demand for digital skills. Third, heterogeneity analysis shows that the effect of digital transforma-
tion on digital skill demand is strongest in positions requiring doctoral degrees and in those with less than 1 year of
experience; and the effect is positive in agriculture-related sectors, negative in finance, and most pronounced in
high-tech industries.

This paper makes three key contributions. First, it constructs a comprehensive digital skills dictionary based
on job descriptions of digital occupations and applies NLP techniques to analyze job descriptions in online recruit-
ment advertisements. Second, it quantifies the impact of firms’ digital transformation on labor market demand for
digital skills by leveraging text data from corporate online job postings, thereby offering a more precise assessment
of job-specific skill demands. This helps address gaps in the existing literature regarding the effects of digital trans-
formation on labor skills. Third, it refines the methodology for measuring digital transformation by addressing the
subjectivity in keyword selection. By systematically synthesizing existing digital economy terminology and previously
used keywords for measuring corporate digital transformation, this paper develops a more comprehensive measure of
digital transformation among listed firms, reducing potential measurement errors.

Keywords: new quality productive forces; digital transformation; digital skills; urban digital infrastructure;

job posting task

(AEBE, F 3, wiEs)
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