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L HEROR AT RO S 7 an BURT L R RET 2 SR AR M AL GBI A5 O b 2 L
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DL R AR (V) AP GE T R T Al B R AT BT e U ) N A A B A Al R B 1 2
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BEARMWARE . QB H AR GG GRS 3R AL Al = S FE A T o SR L B AR P B Al
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JAE R BUE B RS 5 LML B R B 5 A Gt R R AR R B8 B 5 T 3 KUK $2 71
7 4 I 14 DR E R 6 2 T 2 B g K A BCT A B BRI i 50K (Yoo et al.,2010) o [RII, # 52
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@ ARG IS RS IO E Tl 25 )3 (hitp s /ciejournal ajcass.org) Bt
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WA AE QT i A P AT 3 2 A0S L BOR Rl AT O B Aol , F A R A PR AROK O S A X B . B
(D) FNGER R AN — ZR B il A2 5, I 5 Wl 4 00 Aol J2 1 [ 5E R0 Rz i, i B A & TechConw HY
FHCN 0.0214, B AE 19 KK 35 B A lb B sl SOR Bl o B30 1%, Al 2 205K A4 ™
AR PR 0.0214% , F WAl BEAT B Ml HAR Bl X Aol 2 B2 R AR ) R B I35 1 I 1 S Y
L5185 A SCHAE 43 M il 23 A EDAIE

*1 HERRER
- (1) (2) (3) (4)
BUNT
TFP_LP TFP_LP TFP_LP TFP_LP
TechConv 0.0076 0.0226™ 0.0288" 0.0214™
(0.0039) (0.0042) (0.0042) (0.0042)
P AR = P P =
AF A ] 28 B5E w® & I P
A Ml 1 28 35 L w~ = ~ s
pURIIREEN 12630 12630 12630 12630
R? 0.0000 0.1997 0.2207 0.2239

T o el S ) SR TE 10% 5% 1% BIKF B35 355 WO R2E R ol 2 WA R dr iR . DI 4638 .

2. 1 A 1

(D) THARG ., AT SCHR, R R —4F B 8] — HUASE A Al ~F- 25 KO (Tl 4,
2023) 5 1984 4 4% W T B 7 A CF- 34 18 28 B 1A B e (B 2045, 2019) Mt T H AR 5, DT 28 i SR
oI S RS e L1 7 = N NTTTI= = I € R = o S A 0 o8 i ( S ol [ R B e S U R £
A Ml KT 08 -+ 3 2 HORE B Aol 3 41, 5 35 (6] — 0 2 S R ol 1 B A0 At Al 1) 55 7 ol B R
fill A - 7K AR S TR AR 7 (I8 AvgConw) , TE 43 41 J2 T8I AL EA B T 22 i 4 b J2 T A7 78 B9 N 2B
P R 9 2 1) R SR T 0, At £ M B80S 77 ol B R il 7 BIKOF — 8 R B AT DL R Al A A i 22
S, [ B RT3k i olb BB RRAE X TR AR B HEA P Y TR . JF HOE T A AR Y o A AR
) A Ml 1 2 R LA R A M RS A T 7% e S5, R A% 2 b HE B 4 oMl RUASE R AR X A S 7 B Rk A 5
SERA RN W, I, % TR AR R R A O S ek . JF AL, D5 s L e
FL T 5 B 26 T RE RE R > M IR ) 0 K R R BRI, T AR S Al E AT BSE 7l BR il G T
B FE il S B A A A OGP T T A R X Al 4 B R AR 7 R 5 e T O (R R AR
2019) . [l B, 25 JE 2 [ R0 A5 A By R 06 b il R — A A R S I LR E R R R, 5%
Nunn and Qian(2014 )44 1984 4 38 17 )2 1 4 5 AT 349 [ 38 o 35 250 5 3T 2 1 6 ) 4 A 40 38
IR SRy Al B S =k R Rl A R T EL AR e (IE O FixTel) , (8 — A2 B 1 R AH 56 2% 5 HE A

AR SR WG B Be e /Iy —3fe vk (TSLS) #E A7 L B8 & [l IH 55 — By B 5 5 — B B iy [l 5 485 21 43 3
WFE2MH () ()5, T HARKRKLE R R, LM i p {4 0.0000, 54 T HAF BRI A 2
AR s Wald F G238 24 24.540, K T 10% 7KV Il S 19.93, B J6 55 T2 A 7% & 0] 1 ; Hansen J
Giit & p{E N 0.3464 , Bz 32 L sl 5 T H AR & J0 O JF AR 15, B T2 AR N AE o B U0 R . 26
(D P T H AR 0 0 H R B B % 0 RIS AR Q2R . 55 (2) 9 BoR |, fif B8 &
TechConv I ZRECNIE , HAE 1% WK 1 8 25, SR WITE S5 I TR 10 9 A 1k 1) T4 2 )5 L A SO 2R o
S5 ATAR WAT

125



HEE B BXTURKAREELWEERETE

(2)DID 2 55 5 S R 3 B o H T Al i AR BB AT S oA i 2, DR, A R] ol 76 A (W)
FRF T 0 B2 7l SR Rl G B BB AT S e SR ULy — I F AR 528 . AR SCS % R AESE (2021 Y
WFFE , F ] 22 15F XU 22 73 A58 (DD ) o6k P A A T 38 0k A7 5 ), Otk — 20 01 T 8l 25 2800 0 B 52 4
BRE RS S HRRE

AR SOR AT A ] A 22 A0 AT 2ok — RS 7 M AR Rl 1) A AR Ay Ak BEEH o Al A Ml A A xR
A, SRR 22 AL (2)

TFP, = B, + B,Treat; X Post, + >, B,ContVars, + u, +y, + &, (2)

Horpr, Trear RO A2 75 & T4 BR2H b 3R A O 1, AR Ak B2 BRUAE Ry 05 Post 7E 4L BRZH Al
IR IEAT RS B AR G M Z IS B AE Gy BB 1, 5 M IRCE Dy 03 AR 7% & s S Lo [l H — B,
Il 9 25 5 WL 3% 2 58 (3) 31, Hovh , 38 TR T TrearxPost 1) 72 80 0 3 4 1, 32 B Aix ol 91547 45052 72 ol 4 A il
B P SRS T 4R T Al 42 B3R A R HA WE 1Y IF [ 5200

=2 M A
T HA L DID £ % BIEYA PSM-DID #; 4
G5 (1) (2) (3) (4) (5) (6)
TechConv TFP_LP TFP_LP TFP_LP TFP_LP TFP_LP
AvgConv 0.2077""
(0.0301)
FixTel 0.0108"
(0.0062)
TechConv 0.2076™
(0.0589)
TreatxPost 0.0220™ 0.0172° 0.0170°
(0.0080) (0.0104) (0.0100)
TreatxPost(=2) 0.0015
(0.0118)
TreatxPost(—1) 0.0178
(0.0131)
TreatXPost(0) 0.0253"
(0.0140)
TreatXPost(+1) 0.0289"
(0.0152)
TreatxPost(+2) 0.03917"
(0.0163)
TreatxPost(+3) 0.0489""
(0.0183)
Kleibergen—Paap rk 43.756™"
LM statistic [0.0000]
Kleibergen—Paap rk 24.540
Wald F statistic {19.93}
Hansen J statistic 0.886
[0.3464]
P 1l AR = = = = s b
XL [ 3] 5 580 = = = = =z 2
AL AE 10863 10863 12630 12630 7004 6063
R? 0.1812 0.0407 0.2226 0.2235 0.2265 0.2278

[ I8 p1H, {4 Stock—Y ogo 55 F I A6 36 10% 7K SF- (9 1 LA .
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HE— 20, AR SCBRE B (3) BT 5 A Ml B80S 77 Ml B il 5 of 4 BE R A 7 ARG W Y B &SRR «

TFP, =B, + > B, Treat, X Post(n), + > B,ContVars, + u, + v, + &, (3)
Hom, Post(n) 26 7 AL R B b BRZH Al Ab F A0 3 4H Ak 78 B IR 3R A7 B s =k B R & R JE 19

5 n WA SOV S ORI 45 34F I A TR B Y AT R LR 258 ()8, SR UK,
Al 1 AT H L B R Bl A A PSR 22 BT A TrearxPost(=2) 5 TreatxPost(—1) i) R AU R W 3% 5 4
b B3R 3 K 2 S5 AR TreatxPost(0) & TreatxPost(+3) 1) R B0 B 2 M 1F , F WA HEAT B sL 7=k
HORT A RN 2R AR EAFEm LW, HA — & W0 Rr 2Rk, L ST DID 53
A RUNL 3 BT W 25 R R RE SO T AR SCRY BRESS 18

(3)PSM—DID %5 . 7 — 0 Hl1, Dy PR UE AL B ZH 5 %60 IR 20 78 618 47 S Pl ST At A I e i
R — 20, A SCES A 1] 45 43 DL S (PSMD) 7 125, LA SE I ) st 1531 £l B0 S 7 B AR il 5 45 o 5 Al
R R BRI R R . BN BREAIEAT IR S 4 03 B9 ] 45 43 VC T, DLAS- 445 1 A2 & Sy 4
Ml A58 AT 8 A A B0 DA ORE AT RS ol AR Rl 0 Ak R R AR e T 0.1 B R UG B AT S
VERE 5, 5 X0 BRAA AR AR AT 12 1 A JE ik Il DL AL, =2 J5 MR A 20 (2) i 47 DID Al 3, 25 R W& 245 (5)
G o 2 B bR DT EC G5 R 2 A7 7E A BIZH R0 G REZH AR A AR )y R — 30 X IR RE A FE B ] Y A B R AR
E Y IR) R, AR 305 25 3 A5 (2023) YA ST , LAAL A s ol v R E A7 5005 77 Ml B2 R il & 0 i — 47 Dy 2
Y, 55 R AR 00 P A X IR AR AR R AT AR oE R Rl 0.1 /9 12 1 I8 IRT 40 30T DT T, DA S 4 BB [l U A AR il
Ak BLZH Al ) BB AT Sy DR SR BT v AR SRR B DTSR B DID A T A5 R R 255 (6) 51 0 h 2R
(5).(6) %Al W, , AR DCEL Ty X F 28 T I Trearx Post i) Z 5034 135 R 1E , 26 WAl i A7 B 7=l 4 AR
Filt 5 TR R RN Al 42 B AR 7 AR 1 5 B B Y AR 1 B2, HE — 2P BRI 1A SO BRI S IR

3R iEmE®

(1) R R30S 77 b B AR Rl 5 D BE 8 0 o AR SCDAA T 7 1 A 8 08 A 8055 7 ol 5 A il 45 B ik
TR, 2 7% W e 45 (2023 ) LA R IPC 32 5 U & 1) BT Ja AT 1) 5, 8 A ol 5 52 7 Ml il 5 4
AREE R B BT . A LR IPC 40 SN S SR Pl BRI B H A IPC 4p 285
2/ — TR AR — )2 T U BT 7 R W SO 1) Sy il ) — TR Pl Bl S R
T PR IS BN Ak —4F B3 JZ T, 0 1 I AR B0 A5 20 Al B s 72l il HR 28 4 (FusiTech) , & #t
S Al B S 7l BOR RS HE AR R BTN IE, SCRPAS SO RS 1B

(DAL AGEE O . ZEALHBFE WL AGERTRAT2ZHM A S
HE , — &R Je % R o A ok AR b il L R A 5T AS I, DLk Al AR R A o AR b RT BB T R SRR
225 TR A3 FHAR DT RS A ll B S 7 b B AR Rl ) SEBRE A AE R i o Jaffe(2000) 08, & F 51 IR
SR ECWRIE A5 R RT RER A I B o A 5% i S8 0, 100 0 37 30 00 e M ST SE I 28 i 22 ) 8 4%
(2021) , A% 3O ol & A 51 (5 B & AR ST 00, R GE e Al L A1) 1 3 i BT 51 R A R —4F
WA T B FE B, BB B A S M BOR Bl s R o FRWL A5 TE B D5 Al Bk
P A il B X A R A TR B SRS B O IE, SRR AR SO ESS IR .

(3) B MBS 77 Ml B AR Rl 0 5 00 H T A B 2 7 Ml B R 5 ) 4 B R R 7 AR A 4R TR AL
A REAF AR I i, AR SR At o A ek ) T 5 — 90 7 R A i o 1M1, [0 R 0 35 A 4 R A .

O AL mALA M, mUE A B S AR A,
@ AR IS 2 0L B T 28 55 ) W3 (http < //ciejournal.ajeass.org) B4
® ARSCIF W BE T HAAS [F4E B A DT e, SR R
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(4) P BE LR 2 TR o o T 2 R B3 B A T B ISR 28 18 H TR RE AR R AF B2 T REAT 78
AR TR L A 1 AR T, 5 B AR Ak RO B R il B R bR B AR AR R, R SO B
1 20184F 5 2019 4F AR A SEAT AR AR PR AR 30 o A B 22 o 1) AR 85 0 38 5 R of [ml R 2 TR ) 8 22 5

(5) %% # A WA 7 R A bR o AR SR Y OP ¥ J 3 A Al 4 3% ARy R kAT 3153, 20031 L)
B B Aol 1 7 G B A B S Y B < 5 Aol B B R SR I B S A Y
B P A7 B A O Al B B A A QR AR ht TS B Al 4 B B A ™ R R A AR AT B v [l U A
Bro BHE A B L BOR Rl G B 1R A RO 2 O I AR AR

(6) B R A5 A5 B HARARCAT ML AEAS o AR SO Al B 55 57 ol B il 8 0 S 8 B AR 4 52 10
b2 AR B ol B AR B WO A AR AR AR S AT A B Al AR R Rl el RE i T AL
F8 8057 7 Ml AR Bl A R A 5 R AT 7 AR T ol B AR R R X T R Al S Al A ol B
e B AR ST BRAT N 23 28 S FAR L 4 LR T B AL i I 55, 0CPE RS B 1 AR I 55, B TR )
(PSS bR A SOz N o -3 3 - ST LTS E S (LR TE SR E N YN

N — T AT

LAl B F T E AL HI AR I8

AR SR H A SB00E A 4 T ¥, X T SR8 3 AT R 20 B R A Al RS L R Rl S e R
A 7 AR AL HEAT W5 , 228 VL AE (2022) % PR E WO 5 v 18 b A R000 23 B 380, A SCRT 28 B (1Y
PR AL B B A R A R A 7 AR A R O AR A T I UL, R O T R e R P R
iSRS A AR BRI o PR, 7 R v Dl DH R D (1) g B L, AR SO R (4) #E AT TP A RO
16 46«

Mediator, = a, + a,TechConv, + > a,ContVars, + u, + v, + &, (4)

b i e e o 5 A o] A A e SR BE T 3 R U [T U — B, Mediator 4 A8 T, 2% R AR
i SCRTI 7 208 23 0 AE R S 4 .

(DA AR GERE o AR SCEEIE 0 48 A 8057 M AR Rl 5 BE 9% 4 Tk AR B [l 5
ROR BRI 5 2R OSAS , DT 1 8 Al PR T8 B, LA g Al 2 B AR P R R T . A
22 R AR AR SV (2018) % e I RHH 8 B8 9 I B2 7 12, TH 3 Al AR 5 B2, DA BE A b B R ) 37
BT AL RN S R B L A SORI AT R WL R I 1 TPC FE 032K 7R R R e 0 (5) L, 1
AR T 3 2 25 1k IR — A 2 FE B (HHDD

KnowWidth, = 1 - Zratiofﬂ (5)

Horp ratio,, F R TPC KA 43 2R j 14 R i A oll 24 48 2238 & R Y HL B 12248 B080K , 2R Al
T 3 28 2 S B, SRR A3 AT R 43 1, LA A A ol TR 5 BE (IE ) KnowWidth) o TR, Ay ik 2 4
P 00 e R 2 T 0T BR s AR A i 1% (o 5% SR LX) 273, 2020) , 76 [1 05 Bsf 531 B 4F 47 2 2018 4F F1 2019
SERYREAS , A 500 A B 45 B L 355 (2) 4V R RS & TechConw XF TH A 725 & Know Width 1 18] I
FE N IE 3R B Al B80S Pl A AR Rl T Al TR R LA I R A O ) s ) Bl AT AR
FEAL B AR Bl S BE S TE A LT B AT R TR A 4 R A R

@ T REAS S AR, AR SO A RO AR B F B I U R A L AR N S IR 3 K 4
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*=3 WHERLE T E
= AR Al T 5 BN =
A (1) (2) (3)

TFP_LP KnowWidth TechQual

TechConv 0.0225™" 0.0215™ 0.3545™
(0.0049) (0.0068) (0.0242)

P2 1) A2 2 & b

XL 1) [B5] 52 34 o = = =

L 9067 9067 9067

R? 0.2012 0.3327 0.4656

(D) FARQUF B & o MR A SCHS 34, B 7 Ml B AR TE SR 7 M A AR 7 3 72 v i i A A
T4 T Al 6T AR A AR A B e SR M L AR A Ml kTR R 4 B I 28 L AT B T £l
FAR AN, DU R Tl 2R A 7 A IR SCHR T B AR IR I 4 2 1 L R i a5 | R
HEAT W B (Jaffe , 20005 Hsu et al., 2014) , [F] i 25 & 2 % 1) 8 51 {5 8 0] 8847 78 4 0 187 B2 [7) 5 (Hall
et al.,2005) , A SCR AL LRI ATF G 5N T LRI 1 HC A SR X 8RB 4l AR 41 5 5T i
(TechQual) , It 5| R 2018 4 F1 2019 4F W AEAS LUk G G 11 52 o 12278 B 8K, 2 W A ol 5 R 815 o
O o T RO [T A SR LR 35 (3) 51, o, TechConv Z 8810 25 0 1E , 3¢ B Al 25052 7=l 4 R
Fl A3 0T H AR BT i A B S R AR A Bl 2R AT B 7 M R i BB A R T A M R A
B, MR Tl B R A R

2. 4l TS TSR AL ML A 0G

(X Rl A H R B WOCRE 01 o AR SCRS A AN O, B TRl & B R T 7 9% 105 B2 T 56 Al 7 A B
PR LA B A Ml e R il A5 4o 8 v v 2R T RONE A R B Rl 2 I SRR, AT RS P B R Rl B 4l g
{5 AP X g 2850 b A S £ oMb TR B 47 B0 Rl B AR R, DT R T il 4 BB A R R L AR SO Al
AR U AT = A R A o Tl 05 s S A R U O O A K R T
IPC o285 5HF 7 R Z: IR IEATIC L , 27 % A IPC F 5328 S R0 g S ik Mk Bk, B
L IPC 4328 & b 2= /b — D TEAT 22 T U D BT P BOR W g SCIZ I 5 AR O — Wl F R
— b MU A5 SR Al Y AR A R B R R S TR BT IR A IR RS T 2T
Fl G B AR AL L FIHEAT T — OO0 il B2 R 1 WO, 5 PR 45 SR A Al — 4 40y J2 T8, i 1
WU B SR UG VR R Al X Rl 45 B AR 3 B WIS R g AR 3 AZ 8 (TechAbso) | 278 1 R K , 875 4l XF
Rl 5 HOR Y B W WoRe SRR o SRS i T O X S BUR R AL S A AR B 7R (4) i A I
o A AR RR IR G T B 3 v (VTR L 2022) , A SR iff J8 78 b i Js — 0T R AT v A R0 A 50, 465
MFEAFE (DI G5RRIR LB ARRBA XS o A28 B TechAbso 1 814 R W 35 1E , R 4l
BEAT RS P L HOR Wl G R A% 5 2 4R T Ak X kA BOR T BO WU RE ), T AR Tk 2 B R AR
[ 8

(24l 7= fh S 4 I o A ST A BT A Ay, A0l B80S 7 M e R il 45 BB 8 38 4o 8 A 4 Ml DA 5K 3
Hh R 05 5K DR BT RE 7 LA K M Bt 25 iy S & ) F SR AZ 48 B8 00, s AL Al 7™ 32 4 5, DT 2 il 42 2
R, RS H WG R (2015) % 4l 17 37 75 4 0 090 BE 7 i, R Al B 4 4 B =
CED A =8l AR — 45 30 2% T =85 5 2 T 28 lse A, DA B2 Aok 7™ S 3e 4 ) o [ElB, B P AN T
Tk B B AR e G R AEAE 22 5 AR SCS H A7 A FIBR I SC(2013) , % 4ol ) 40 4 BAE 4R
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P —47 )2 AT HEF , T4 1 50 SLECGHEAT 43 4, 65 Ak AS TR 8 1 Al 43 0 IR AE 1— 10 4E g sl
AR fh 5 A AR AE 5 (ProdComp) 1% 78 R E AR, ARER Al 3 4F 7577 & 117 37 32 4 v R 5
e PO RNAT ISR WA 455 (2) 5] 4R Bon iR B R RO R, Al B s el 4
ARl R Al 7 b 5 A A 3 A R W Bl AT BRI BOR Rl BB A S A Al 7 S
e, T Th Al 42 B A 7 AR

=4 MEIL: THEE SR
A H AR B i iR b= S E S
B bt FEHE Il 1 (1) FEUE Il 1 (2)
TFP_LP TechAbso TFP_LP ProdComp
TechConv 0.0105" 0.1836™ 0.0213" 0.0837"
(0.0042) (0.0176) (0.0042) (0.0467)
P AL B & P s &
XL Ii] [ 7 RN = = = =
RURMIIRES 10647 10647 12592 12592
R? 0.2256 0.2538 0.2238 0.1511

BHMEFUHEARENBHERRE

(D BT LA 7 M B ARFFAE - CBUT 2% IR0 7 M Ge 4325 (2021) ) ol 87 26 B A% 0
753 R 01 BT 7 il 15l 02 0T 7 i iz 5l L 03 B R 1 R Mk A 04 B8 R 3K Stk ok
2R 4328 T B 205 77 Ml B AR X SR 28 T 0 R BE R AT 5 880 T BB AE 7 25 S, AT X Aol 4 B 3%
A 7 B E AR AR S M o AR SCTE 6o 01051 A R0 S R L, aE — A5 R 45 100 & R & R T A 4
FLATET AR — TR H AR5 I 22 R IPC 4328 W& T — 2B 248 55 7l K2 Tk
NI R Ry 5 B BT 20 0 7L R A — OB B AR A VKUY SR AE A —4F 1 2
T V1, A5 80 Al 6 BT 28 5 7 Ml 2% 2 R RS 7 o R Rl OB, i 1 IR AR R BRUS AE h R
A5 H (Conv_01—Conv_04) 4T B i A 5

ST A R LR S, RSP (1) L(3) . (4) 5 B AR & [l I R0 W38 0 0E , R B S0k ™
b A AR i R b X BT BT AR R b A R B 2R IR Al S B R R
(0 WIS, FH Y745 R sl A B3R AR P R B T o 55 (2) B, R BT 7 R S5 Al B R I il R
N IEEAR B3 nl BEJE oA K26 N e it & R RILGE AR08 S 2l R 2 [ g A
B A IR IR S5 B B S S SR M R A BRI 1L AR 0 L R BT RO S A A
A AE e L B, X Aol 42 B2 38 A 7= SR 0 4R TH RO R B i

(2) Al F2 AR AR 1 1 o Al 2 75 E A7 5T T B B A A R B DL RO A AT T
AR R 5 A AT S P 5 ] i 23 (8 Al 8505 77 Ml B AR Rl AT o Y Rl G Rl L BH R LA AR 2% R L
(IR 5 & Sl 5 2 N B0 R o e N B B A 3 8 = N P T A N I i A TR - s s
By el B AR B R R & L DU 4 HO(E B = SR BE AR R Ay s R RS

© IR G L R R B 5 20 H0F 2507 M R ZEXERE, WK 2% F 43 5 AR i) R 28 19 8oz =l
BARRG B
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=5 SRERE B F L5 %0 = L REFE
(1) (2) (3) (4)
7 B 7 i A 2l B i IR g5l BB AR R B R WK
TFP_LP TFP_LP TFP_LP TFP_LP
Conv_01 0.0211™
(0.0043)
Conv_02 0.0110
(0.0207)
Conv_03 0.0186"
(0.0059)
Conv_04 0.0179"
(0.0092)
2 A = b= = b=
L 1w (#5734 = = = =
BURIUEER 12630 12630 12630 12630
R’ 0.2238 0.2216 0.2225 0.2220

oy AR AR S 7E AR BB AR v B i 1] T80 P B R B B T SR A FR AT Y
PR AR A, DL AT 5 B R 3

ST A R R 655 (1) ((2) 51 o g5 R R, AE A 18] H A O 1] 14 19 Al oy, B0 s 7l
ARG 505 A AR A 5 W IR 2R, 55 (2) 9 45 2R R B, 70 5 1] T S MR 22 5 7l
B HT A olb i, BEATECSE 7 b BT BB Al 4 B3 A 7 Al ok SR SR THE T L OF HLA
H Fisher’s Permutation Test #F 4T 2 H A0 4 7] 22 4G 56, WL 22 (B 7E 5% /K | B 2, 5 4a 4 7] R B0
AFAE 22 5 0 JEUABRE o D DRI T 68 Ay S A 775 Ml 3 AR i 1) 19 £ oMb i 2R T 2 50 1 2 R s AT Ak T B0 1k e
RIWITIA 4 Ml B A KA, B0 7 Ml B AR X Al 5 A B itk (%) 340 B i s BB K, BRTRG £l A 47 8058
P L H AR Tl G BB A5 R XS T R S AR A R R A R

4. B L EAREL A SNERER IS = B i

CO R BUR AP A o FER G AR 37 A7 Bl T 4 3h Aol & BT % A B 5% A 5 00 0, O B A ol 42
ARAH W ES e T1 o A SCS % B 55 (2023) X b X R TR = BUR P K 7 43 2805 1, DA B &8 1y
SRR B 70 2 R 48 KA D b DX 24 45 0 PR ASUER 37 7K B0 B 45 A, R 2% 4R 32 0 R AR 4
R AR B =43 0 BOR R A 43 SRR P AR B0 L JE T B 5 A SRR A R HUH TP RTR R AL
DRAP A58 55 55 55 P 2EL AR Ay S B P A B0 A AR, B0 R 95T I R0 R 7 LR R A 1R 5 A 4 T R
RS SRR B IR A YV S 3 AT 4 R LR 6 45 (3) L (4) B, 4 B R, A [ E0 U AR A KSR
AIREA R fift B AL it TechConu B9 [0 UF 22 5038 2 35 1E, [R] I Aol B35 77 Ml 0 AR il 5 1 28 2007 R
FERUR I 3 5 — 2 P A X B K, Fisher’s Permutation Test 2H [8] 28 Z000 0 22 (8 75 10% K F & B % B
A [) FRBOFATE 1 35 22 5, R W B 0 A R 7 AUAR 37 7K S A B T 48 8 S 7l R il X Al 4
BREREEFEN

@ ZARE T 2013 AE T YA, A SCHRE 2148 4 A 592012 48 4x [ R 7 AL SRR BUAR 5 ) Y 2007—2012 4F Hi
IR B & 2 8 4020 1k P 4% 345 1) 2008—2011 45 4545 13 (1 HHE 7= AUOR B & 2 48 B0k % HE Y o
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=6 SRR N ERFE S SMERER R
HOARAN T 17) 4 AR K- BT AL B B K
(1) (2) (3) (4) (5) (6)
A d F7 ol SCH SR AL SR AL B el BT ik
B A 1] AR 1] PAP# A& e 55 1 B B
TFP_LP TFP_LP TFP_LP TFP_LP TFP_LP TFP_LP
TechConv 0.0128" 0.0390™ 0.0332"" 0.0179™ 0.02417™ 0.0174"
(0.0075) (0.0124) (0.0080) (0.0074) (0.0077) (0.0077)
Fisher’s -0.026" 0.015" 0.007
Permutation test 10.026 {0.051} {0.2711
5 ] 78 b & 2 i 2 &
X ] [E] 7 5% 17 = 2 2 & =2 2=
BURILIE () 2906 3320 3759 4579 3746 3986
R? 0.2463 0.2907 0.2018 0.2563 0.2165 0.2836

1 { J A Fisher’s Permutation Test 41 [8] R 2= H KK L1 pH -

(2) B0 BE il B0t g B Kk P o B0 R il 50t B 6% I B Ak 7 R R T R AR R T 3 4k i
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Technology Convergence of Digital and Real Economy Industries and Enterprise
Total Factor Productivity: Research Based on Chinese Enterprise Patent Information
HUANG Xian-hai, GAO Ya-xing

(School of Economics, Zhejiang University)

Abstract: The deep integration of the digital economy and the real economy is an inherent
requirement and strategic direction of China’s high-quality economic development. In the process of
China’s economic transition from quantity-based catching-up to quality-based catching-up, enhancing
total factor productivity (TFP) stands as a focal point to advance towards high-quality economic
development. Currently, digital technologies are gradually integrating into the process and output of
technological innovation in traditional industries. The absorption and application of these digital
technologies by enterprises become pivotal in enhancing the efficiency of innovation resources
allocation and achieving favorable economic benefits. Using Chinese enterprise’s patent information,
this paper depicts the technology convergence of digital and real economy industries from a micro
perspective, and examines the mechanism of its impact on enterprise TFP, based on the data of Chinese
listed companies.

The study reveals that the technology convergence of digital and real economy industries
significantly enhances enterprise TFP. The mechanism analysis indicates that from the perspective of
innovation transformation, the technology convergence of digital and real economy industries helps
expand the width of enterprise knowledge, and improve the quality of technological innovation, thus
increasing TFP. From the perspective of enhancing competitiveness, the technology convergence of
digital and real economy industries strengthens enterprises’ absorption capacity for fusion technologies
and their product competitiveness, consequently enhancing TFP. Moreover, the convergence of
technologies can achieve greater TFP gains in industries beyond the digital product services, in
enterprises that lean towards innovation in real economy industries, and in regions with stronger
intellectual property protection.

This study extends the scope of research on TFP in enterprises, provides theoretical reference for
future investigations centered around the convergence from micro perspectives, and enriches the
discussions on the promotion of technology convergence for enterprise development in the context of
the digital economy. The study also offers feasible foundations for policy formulation concerning
enterprise innovation transformation and enhancing competitive capabilities. The research findings of
this paper provide empirical support and policy implications for China’s promotion of the technology
convergence of digital and real economy industries, and for the advancement of enterprises’ high-
quality development.

Keywords: digital economy; technology convergence; total factor productivity; high-quality
development; innovation transformation
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