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NRGE.

(O Fafg MR

1 CHAR AT o Jyda bl 5 v [l )3 25 SR 78 7 1) v TR SRS il 8, A SC [ B 3 B DA R S TR
A3 B AT A OQEUA GG EE B IV, RP Aill y ffh h BE s 40 50 0 s B 8 88 (-2 B 1 B 2R
XA 22, 2023) . @ - 4F B 5 AT £ b 41 8 bl s 56 B 0 Rl AT b A R BT A b H
UV2) (HFh%, 2022). ©

2. HoAth e fg EAR 56 . S EE— 25 U6 UE FEHE B S50 R RR A E, A SCIEREAT T UL N R G 8T
Ap BRI H OC HRAR B AR ] S SN A U R AT R . R B 20 2 b R HE TR U — 3.

I AERALHIE IS

BT SCERR 73 M 3R B, DR A — ] A o 6% E5C B AN A5 R 389 D87 A oMl AR 2 2L i o 8 AR (5 L, 38

REAE B [CE A lb N T 58 A 285 40 1 0 T P 0, 3 T OGS AZ O BER BT B U T AR 56

M O B AS 51NN 7 B A A DA B A AL, 2 SCAE S 0 A8 A I 5248 (2014) 1 U7 3%, # i
BERL (2) FRLAL (3) BEAT [B] A 37 .

© WRTFHR0E, @i ieangs Lans, HESR.
@ AR SCIET FH JEE v FEFR B I B2 [ A b AW IR P 5 o (R3S, O DASEAE 9 R AR B TR e, 455 — 3. TAa R &R
e 53
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Mediate,, = B, + B,Alliance,,_, + aControls,,_, + Year, + Industry, + ¢, 2)

KeyTech;, =, + B, Alliance,,_, + SMediate;, + aControls,,_, + Year, + Industry, + ¢, (3)

Horft, Mediate 37PN AR, KATEFRBEHD., v

LR Lo A ST o AR S22 X IR (20250« Fi U VA TR BH ST 24 (20250 S5 19 58 L, LA T fit
G5 FAL 2 75 A 1R 3 0% < R AT B AR L PR O B AR o LA, G 3R 2R 51 5% i % 0= C K A 3 24 4
T T+ AN A5 73 224 A S8 0 A U AR SR A R D <+ A B R O ) A 5T 5% AR e B AR
Fa¥5 (LongLev) s A1 ¥AN 2 @b B 201=C Bt A3 35 A 2 24 4 385 N 400 — B4 A7 WL a8 24 48 39 I 450D + H1 37 4 %%
77 4 IR A A B O B AR R AR (LongEquity) o RS ARV 2 4E 51 N I O 58 A S5 T 58 R R ik
25 Fil 0% AURN A0SR 28 i 5 A 2 A, B AL o0 B8 AR (Long Capital) =15t 55 B 0 % A (LongLev) +
A 28 Y it o0 B A ( LongEquity) »

R 2 A O B AR G N PIE VLTSS 25 B F1 (1D IR, Alliance %F LongCapital 51V 1) 5 4L
9 0.008 H.7E 10% 7K1 b 525, 1 B B A —1E A % w5 B2 A By T4 g IR A Mk iR T 00 B8 AR i %
IO WA 45 BB IR, Alliance KRR 2% N IE, LongCapital W) RZEUNIE A A B35, Ul B M AR 4]
A&, 0 BT AR B A 3G s BCE Ak O B A 0 HR GET AR B2E VR IEANBE S, FRE AT R .
AL — 0 X 051 55 B RO AN 2 B 0o B AR AT AR 36 o 2 (3D Alliance X LongLev ¥ 171 9 2 %4 LA
K H (4> LongLev %t KeyTech 18] A Z 2035 A 2, U B IR A — 1] A A w16 B G vkl 51 N A5
25 BUTN o0 5% A R HE Bl BE AR b OB A% o B2 AR AN HT o X AT R A2 DR A5 AN 1R LG IR S 13 190 A0 457 5% ik
BET MRS A AT B 70 22 s 35 8 OCBAZ O HOR 1 BE AR O R B2, S EURE S o O HR
BBk F A S5 R BB R B AR . 11050 (5 Alliance Xt LongEquity B8 VA R B LA K F1) (6)
Alliance 1 LongEquity [R)W X} KeyTech #1181 H 2 B Z N IE, B ER 15 (3SR AT LA E,
B A — ] A ik s 6 B BB % am e 5] N AL B Y i O BE AR HES) ROCE A R B O BR AR . 2R 1
B A — [ A ik w6 I S A B T BB ARk BN 20 BEAS, HOAR LG5 45 Y T 0 BE AS, G B R aE I
0 B Al R R 2 BT o0 B AT R 2 FL R B AZ O BOR QB SRR T, ik 2 3 LASRAIE .

*2 ERBIRE. B0 EARSIA

D 2 (3 (4 5 6)

LongCapital

KeyTech

LongLev

KeyTech

LongEquity

KeyTech

Alliance

LongCapital

0.008°(1.671)

0.1087°(2.361)
0.073(1.111)

—0.000(-0.184)

0.1097(2.372)

0.0087(2.056)

0.1087°(2.351)

LongLev -0.075(-0.448)
LongEquity 0.126°(1.685)
Controls Eetal Eetal il il sl Eetal
Year/Industry 4l i P P Eil i
N 16225 16225 16225 16225 16225 16225
Adj R 0.143 0.298 0.039 0.298 0.135 0.298

2. N ST EARLERIAL o A S % T BEAAR PR 88 25 (2022, 2024) (1) B 8%, M & A 53 &5 B Al
B E A PR T A R RCE B AN ARG . Horh, B RN G EE AR & (RDPR) 2 4
VAR N B AR SRR O TS A b, R A K AR B (PMR) s T L E N
o R, BOAFEFE AR DL B2 D R NE S TR B 2 NS A b

© Jgit G 0 B A 5N AL B 5 A | A A PR 2k i, AEATR (2D TR (3) PP 4 — sl 0 v ) B 7 B 5 (LE D)
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3 NN ARG RARACHIAE -IPLEIR S 45 R . 5 (1) "R, Alliance X RDPR 18] 15 & %
790.008 H7E 5% /K- b 2, 1 B B A — [ A SR Bk B e i A IS Mk SI N 28RN A
H1(2) %R, Alliance F1 RDPR %} KeyTech [ [l R E0 35 8 3 N IE, 45638 1 713D 45 F ] LA
5, WER N G & B AR OB AR SE . 1 (3) R, Alliance % PMR (#1181 V3 R ¥0CH 5.177 HAE 1% /K
LR ZE, Y4 Alliance T PMR %} KeyTech [ [F] VA R £t 3 8 3 N 1E, [FJ B A) 1) 2, & A
T PR A A RN AT o 25 b R A — ] A e IR R R % 38 0 3 RO A ) N ) BE AR 4
PR AL TH 0 A8 30 L DG B A% O BER BB SR T, Rk 3 3 LASSIE .

*=3 ERNERE: ANBRAREHRL

QP 2 3) (€D
RDPR KeyTech PMR KeyTech
Alliance 0.0087°(2.230) 0.0917°(2.002) 5.17777(6.549) 0.0917°(1.996)
RDPR 2.19877(20.685)
PMR 0.003"7(6.737)
Controls Eet]| P Eicil i
Year/Industry Etal Eital Etal |
N 16225 16225 16225 16225
Adj R 0.462 0.321 0.124 0.300

FVHEE—E TR

()R Bt A

i I BB B 5 A Mk B R BT 2 18 1) 5% 2R T g 23 32 B K 32 20 S8 A | K A R A R B A
LSRR, ditk, A — BN X R R AW E R ER .

L KRB OHEARGUR, 5 =t =rh Ao, WIHE A A 0 3 R 5 AU A 7 )
HEZ A B A [ BT B s 1 3 6 P e b o I R % b R R AR 7 B R B R
s PRI B Al — ] A il e 06 B RT R SE A R TR g B A 7 T % 7 M A 3 ) O B A 0 4
AREF BT o AR SCTRHEC =107 B S8 5 2% = Mk R AR Y, K T8 T 13 A kw12
267l AU (1) DG BRE A% 0o BEAR T8 SN X% 7 b R B AZ O BOR, AR 38 I3 A% 4 7 1 G B A 0 4
AR, BRIG 73 i GE T RS AV AE P 2 77 M AU I 5C BEAZ O BOR L R BCR T n 1 B SR Bt
a3 3 2% 7 b R AR 48 72 M OB A O B R A 8T G L ' (KeyTech_New Hl KeyTech_Old) o F5- 44
AR RN (O AEZEH#ITREIH. £ 4 5CORH(2) BIR, Alliance ¥ KeyTech New
) [5] U9 5% 8 42 3 9 0, X KeyTech_Old 1) 181 VA Z 805 2 O 17, U W B AR — [ A bk & I0% B2 RE 4% 12 3¢
BB AR M AE BT % 77 Ml AT ) O B R O R BT, A0 AT 48 777 I 4 3 5% B A O B3R G138 A 41
ER o XK, B A —E A AR m K B GE B Al O B A% 0o 1 R 61 3T B AR A 52 i) AN LR B B A A
bR IE ) RN RS, )42 32 2 T 1A A M A ] A G b B i 5 B ) R IR T 20 N

2. GRS I A SR Y I R o i RS VE B DR R A E T R T 5 I TR B, ke I A T
g SRR e PP o TF i 2R s Bk B 36 0 2 BBl SR e o BT B bR AL, 5 R 3 [ 0 T
R ME R, A T R 2 G Ak 5 RCE A 8] Y A1 B YR S K B R AS AR 3R 4R
(Yang %, 2022), #fi o] e 3 A R T 32 5 B A AR OB AR QU AR . ik, AR SCH i

@© ACIEF RT3 R BNATT 00T AT NFIN I B A SR AL A S HEAT R s, 45 R ARFF — 2. WA R A& &
e 55 o
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2 A i gk 3R B Ik B AR B (Alliance_RD), #7 B AR —1E A fil B 106 B 1) Wi 10 P9 25 P 38 KWt L T
BB TS5 OB, BUE N 1 BIA 0. SR )54 H 548 & Alliance #6858 BT, TN AL (1) Hhdk
1711 Y3 4 (345 BB IR, AlliancexAlliance RD ] ZBUE. 2 N IE, BEHIHTF & 30 R —E 4 4
WS 15k B B A R TR 3 RCE A o A O BOR AT

x4 RERMD1

REAZ DA G T I B A el 512 7y
(1)KeyTech_New (2)KeyTech_Old (3)KeyTech (4)KeyTech (5)KeyTech
Alliance 0.12177(2.665) -0.019""(—4.216)
AlliancexAlliance_RD 0.16177(2.965)
Alliancex Alliance_Big 0.1527°(2.298)
AlliancexAlliance_List 0.1987(2.370)
Controls il i P il i
Year/Industry ] 2t i et et
N 16225 16225 16225 16225 16225
Adj R’ 0.288 0.042 0.299 0.299 0.299

3R AL SE A By R o R A — [ A R B B AR S RS AR A A 1 S 77 % ) A
Ko SEJJHEJE Y [E AT VAT ARG B A AT SR, AR R B S R R P 2 56 S R
B BB AR B BT o 3, D AR RCR QDB IR BEAT N (IR ) 2155, 2024) o[RS, B9 IK T 3 5%
Gr M E RS RE AR H #4008 e 3RS 5 2 B AURNIE, X A2 0 H 551 3) ) 347 S
O R HT, A B T4 = HO AR ot & VR Ak RE B 51 ) (20 SC5%, 2024) 6

— 07 T, AR SO ST 5 (2022) (19 S, AV KA b T 17 0 PR T 20 i G R A Al
STy o AR I B A Aol 1 R ORI BT AR A4 R A A A AR B Alliance_Big (K
WX G A B — AN KB E A L RAE D 1, 08 0O AT E A b BT 1% AR & Alliance_List
(BB Grp 20— BT B SR RE N 1, TR 0. )54 Alliance Big 1 Alliance List
5 ) 5 A8 B Alliance ¥ #E 2 B, IR CO R EATHIH . 3 4 5] (4D FFH (5D BIR, Alliancex
Alliance_Big 1 Alliance xAlliance_List 1] %035 .35 4 15, i B 6 BE 6 R o0 K2 [ A Ak B85 F
B A AV, R Al — ] A % s 6 B RS Al G B A O B R B R A FH BB BR 2 . 59 — T T,
A SCAE % B OR A5 (20240 B 98, DA 2 A2 BN ISON (5 AT s A BN 1) 43 L = R B
kT e 4 )1, WA R MC. SRFTERR COF AN MC K 57 & Alliance I 3¢ H.IBEAT
B, %53 (DS REIR, AlliancexMC ) R AR 2N IE, B RE BB S8R 56 4
770 R T 38 5 R BB B DG B A O B R QKT I RR AR e o 2R b, BB XU SE 7Bk R, B
W RE AW R EZOE AR .

4. A IR B RFAE R o A ST AT S A A b X RS b SC AR PR T T 8 Ak e B A% O R
BE I 2 Ak st fR oK. B, IRAT W E M, B AT A7 vl 0 R B R BRI R R
M FRFEERAT AN AR P45 /B G B2 &, A 58 1 AR AT E R IB 2 )
BLCHEGEE, 20200, T HE A BB A3) ) SHR ST RGE AV @ B R K R, DLl
B AT A TR R . Uk, AR SO S R A (20200 B, R R TR Mk A e i B I

© g GG A FL 2B 1kl 1, 7 [B] VAR P R BRI N Alliance R Alliance RD %
@ Jyik GG A FEL M ) L, A R ERAL h R BN Alliance F1 Alliance_Big. Alliance_List "85
e 56
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HEYCEBR K (2016) 32 5 ) HE 19 )\ K i B B AR ST AT b 5 AR % AT, JF 406
BRECVERRETHEAREEMITWA R HTIND(1 A%, 0 AF) . ARBFEHEICODFMA
HTIND J% 3 574 & Alliance W22 HIBEATAH . % 5 51 (2) 45 R8I, Alliance x HTIND ¥ 2 %
ENIE, RPWERARE LT, B A A ke 5T BB AV B O BRG]
WHIRHEE R o Hk, i X an B R A AR B R Sk, TS A 12 DX A AR T ol AR B R
FEAE AR YRR &, BT AR S H A T 3 AR AT )2 A R R B A AR (B Eh AR,
2022) . AL, FER AR SO E X, BB A AT i 2 3 B 2 i 5 [ G A I R e Bk
W, DLIRHCE 2 B AME IR, 42 m HOC AR O BOR BB RE 1. i, A SCAE S5 5 55 (2022) i
P B KR BRI AN R A SO X I, IR A B R Ak R AT Rk A AR
AL X AR T Culture(F BE ARV FT 7248 03B & AF — 7 75 R UM, B 1 008 00 SRS 1E
BRI CO N Culture Je F 578 & Alliance W28 HHUHATIH . 3£ 5 51 (3) 25 R BIR, Alliancex
Culture W) 5 H % 3 91, 15 B b X 7 b G A SCAGCE FI T 5840 R A — ] A A5 s B B 0 B Al o6
BEAZ L HE ARG R R

x5 RRMUEDH2

(OE MW TH TS ) (DO RBHARBFELRT GO X kA1 Sk
Alliance 0.0320.662) ~0.070(~1.154) ~0.043(—0.645)
AlliancexMC 0.04777(3.549)
MC —0.029"7(—6.856)
AlliancexHTIND 0.297(3.407)
HTIND 0.1267(5.246)
AlliancexCulture 0.258"7(2.914)
Culture 006172317
Controls st il bl
Year/Industry i ] 2 i)
N 16225 16225 16225
Adj R 0.301 0.301 0.299
() R A —[E A ik w156 2R B LL AL 35 29 #r
1. R A —E A s I B 5 [ A B i t@.Eso-zﬁ_lgz""s“
REAM. B 2407 20152023 4 A KR % 251
# £ o A o A il 7 7 e N
(Alliance=1) B\ Fe i + K e 4 vh A 4 M o] = dancem 1015 1002
(State=1) 1 o L R 7 H (%) o 7T BLR B, o s 050 At
1E 2016 4F, B 55 AR 2 K RS L ik O 015 2016 2017 2018 2019 2020 2021 2022 2025
BT, 2 5 S BLT Wt T B A — [ 4 wh

2! REe-EeHBEBESERERFERRE

W E HE M EL ) B 2018 AE IR AR, HAE ol B 2 B S E

2022 Fi i AT B A S I g, X RE
A b 7B A B AT 17 368 o i s K S A T AR BN 5K 5K 5 [ A Aok Wl R A F o T8 A A B T SBASUAE
2 s Bk A AE o OnT R Al SR B AZ 0 3 R B 3 2 15 A S o A (2 3t A T Wi 2

@ “ KR AR R R R IR B R R C T B EER T R R
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£ 1A EEREIR, Alliance 1 RBURZE N IE, {8 State 1) F %79-0.080 HAE 1% 7K L&
Z, U EA BRSO RE R S AZ O BORQUET A Tl s . ik — P ke E A A S K
HIFZI, A SCEE R AL (1) A Iin N 32 B30 AlliancexState H#EAT 01T . 32 6 (1D 45 R B IR, Alliance x
State 1) ZHN—-0.457 HAE 1% /K¥ L3, Alliance ") ZEUE 3 N IE, State [ REURE N, 1X
Ui B 5 2 0 IR A 2 11 559 B A — ] A ik s B B %) R Al S B A 0o B A ) R AR AN 5

*6 AREMERRKEXIIEL S

KeyTech
(D 2) 3
Alliance 0.1577(3.279) 0.13477(2.781) 0.1407(2.321)
State -0.060"(-2.073) —0.0817"(-2.833) -0.08177(-2.834)
Alliance < State ~0.457"(~3.149)
Alliance_Other -0.092"(=2.19D —0.088°(~1.849)
Alliance xAlliance_Other -0.016(-0.159)
Controls ) i Etil
Year/Industry i i) i
N 16225 16225 16225
Adj R 0.299 0.299 0.299

RS REH, LT EAEEASRK, 5 EAA ) 5 R A R T RE o O O
HARAH . JHEFAE T EAA ARSI B An & XA Al SCi & 07 T 5 RS A7 R RK
Z5, NMEASWAERNRARS S ARG A D S EURE B B A B R80T 1%,
I E H 28 RS (I /) 2558, 2024) , 3E T BRAIK BB A Mk G B A% L B R AE B . TR S
WL MG AT 5 Z 8 37 11 B A — ] A BB B opr, BRES A b AT R R A o RS M, I A HL A Sk =
LA A Ml ) % U5 1% [ I 320 e 5 e e 2 T 37 61 75 SR AR AL, SEA R T4 s O BEAZ O B R BT

2. RAR—E A S B B 5 R A —AE A SR B B . BB b ) R R R R B T A A
Ab, A R ERHEE A A Ak, KR 51 @A & Alliance M [F 177 1%, ## RAe—IF
] 1 ik W% Bk B AR 5 Alliance Other(F BB Ak I —F 545 B A b 5 37 fi% w56 2R sl 475 Ak 1 % &
WA EAPR Y, WRAE N 15 WA 0o R J5H Alliance_Other AR COHEATRIH. £ 6
(2 7R, Alliance Other 1] R EE 3 N, Alliance ) REUKIR N IE, W HH 5 HEFE A 4l 11 f% 1
I B X RS Ak A% O H R BH A Y B s o 13— 25, K58 LI Alliance x Alliance_Other 111
AN CO AT RN . 3R 6 51 (3) IR, Alliance xAlliance Other B R %1°8-0.016 {H A 8 2, 178
B A —3F [ A 5 s 15¢ R 7 R Al — 1] A o s 1K B RS Al S B A% O R BT 1 52 W o I I K
HERENIEN.

RS R, AT HEEAE A, BB AL S B A A kg 5 R S AR T O AR O
BRI JRHEAE T BEA AR R IERH 5 RE A T, (B RA—3E E ARRE S, W7
EAERALR TR Bk =, 0 b e 3] flg JRURS: DR 8 i 4 < il 5 B A Ml A 25 S s 1 61T 1 R AT
Ck AN 4T, 2022, 1 FEAS FH OCB8 A% /0o 152 AR A 38 9 B4 T

O 7ERAL TR B 57 380 & B B LR IR S A 5 5 T XA S (1 WS T D o, ERR P L 2 B RO AR 5%, (ELIG IR o) Oy BB IR L)
WU, BRI A RE L, IF H A H B AR T8 AR B 5t UG SR IV 55 IR G, SR IE B R Bt I E 2
ST T RIS R R AR R, AL B SRR TR Al 0 AL
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t RSG5 EREN

A SCHIHT 20152023 4 A1 [ A e LT B A b Hodf, A IR B AL A SERE R T RGE Al
55 [ A Al W (R e Je ot R A M R B A% L B R GFT I M o BIF U R EIL, IR A — ] i il B R AT
A4 I Al 5% B A% O B R BB SRk, 1K EAT T A A lboxk R Al 1 B T AE 2
2o 5 T B A —[] A BEG ) R A S R A b RO TR B AR S5 R, B A 2t Y i AR 57 55
RS oo B3 AR RIS A2 L 5% B A% 0 BOR QT IR I 98 B /5 5K 3 — D T, RS A — 1] £ il e B B
RE W 3t 1 I Ak B b iy N T3 BT A S5 K, Bl g L 2 AR it o B8 AR PR 1 A R B e P AR BB o 3k
o, A AR 7 AT BT e 3 e K B s DA R 0Bk B WU S D B A TR AR
A7 b s ol A ST A i XA R A — ] A 5 S 35k B 0T R A oMb 5% B A 0 B BRI B R AR S i B
B . BeAh, ME T A RAS BN S AR E A A bR, R A — [ A s Bk B A A T RCE
b SR B AZ O H R QT [ I AR RN 7 S A A S IR B2 R B R AR [ A A
W% Ik B 4 B2

AW TS WA T LR 78 35—, SRR A O HOR Q3T i RE Aol T DUIE i i
BRI, SLElE B A R R R . BRI AR b, ROE e W] A B E A Al A 0k R
W0 2% 0 R B A% o SR BT BN 22 i oo % AR ) A BB 28 B A CHIBRURT 51 S 2 55 ) o B Ah,
ROE b B R Em O WA S N RA R &R E, 2 H 3 0 5 7 30 s AT & B F0 4 PR
ANA 51RO, LA O BT AR B8 A0 B0E RO, I SSBEAZ D BOR R 72 . 36 =, BUR
P8 1T DAy I A — [ A M s BB B FF) R 82 A FR B A3 3R B o ¥ 2k, AT DU I B DL =L 45 T Bk B A
b — ek 22 B 5 T7 3, 9 RCE Al ABOR 817 8 3 10 TR 5 A Aolk IR B A 1R SR A 22 5F
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Capital and Human Capital
Du Yuan'"? Di Yingxin1

(1. Management College, Ocean University of China, Qingdao 266100, China; 2. China Business Working Capital
Management Research Center, Ocean University of China, Qingdao 266100, China)

Summary: Private enterprises (PEs) often struggle with challenges in key core technology innovation,

such as insufficient motivation for innovation, low R&D efficiency, and difficulties in translating the value of
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achievements into practical applications. Patient capital together with compatible human capital, represents a
critical enabler for resolving these dilemmas. Against the backdrop of developing China’s new nationwide sys-
tem for science and technology, PEs’ pursuit of coordinated development with state-owned enterprises (SOEs)
helps alleviate their shortages of capital and human resources.

Using sample data from private A-share listed companies in China, this paper empirically investigates the
impact of strategic alliances between private and state-owned enterprises (referred to as “PE-SOE strategic al-
liances” ) on the key core technology innovation performance of PEs. The study finds that PE-SOE strategic
alliances contribute to improving PEs’ key core technology innovation performance. The effect stems not only
from allied SOEs’ influence on PEs’ patient capital structures, but also from their role in driving PEs to up-
grade their human capital structures, which in turn resolves the asset specificity issue associated with patient
capital investment. Furthermore, this positive effect is more pronounced under the following conditions: in the
domain of strategic emerging industry technologies; when R&D-focused alliances are adopted or both alliance
parties possess strong capabilities; and when PEs operate in technology-intensive industries or regions with a
robust business cooperation culture. Additionally, this alliance model outperforms two other coordinated de-
velopment approaches: state-owned capital holding stakes in PEs and strategic alliances between private and
non-state-owned enterprises.

The contributions of this paper are as follows. First, it advances the research perspective on how inter-or-
ganizational structures affect technological innovation. Second, it provides empirical evidence for the leading
role of state-owned capital in patient capital cultivation, and supplements research on the efficiency of patient
capital utilization from the perspective of human capital structure optimization. Third, it offers actionable in-
sights for government departments to implement and refine China’s new nationwide system for science and
technology, particularly in terms of supporting the establishment of strategic alliances among enterprises of
different ownership types and strengthening the cultivation of patient capital.

Key words: strategic alliances; key core technology innovation; coordinated development; patient

capital; human capital
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of capacity reallocation dynamics among firms. By incorporating duration analysis into the DID framework, it
offers a novel approach to assess whether emissions trading has triggered the exit of heavily-polluting capa-
city. Second, it reinterprets the mechanisms through which environmental regulation improves capacity utiliza-
tion, emphasizing the role of resource reallocation. Unlike prior studies, it finds that improvements result
primarily from selective resource shifts rather than uniform gains across all firms. Third, it reveals that both
emissions trading and emission quotas improve average utilization. However, emissions trading reallocates ca-
pacity and market share across firms with varying emission intensities, fostering survival-based restructuring;
while emission quotas enhance utilization uniformly, without triggering inter-firm structural shifts. These find-
ings offer valuable guidance for selecting effective market-oriented environmental policies.

Key words: emissions trading; capacity reallocation; capacity grouping; capacity exit; market share
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