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Abstract

This paper constructs a theoretical framework for the impact of heterogeneous enterprise collabora-
tive agglomeration on regional new productivity development from factor allocation and innovation
synergy perspectives, and empirically tests it using data from over 270 Chinese prefecture-level cities
and regional listed companies from 2000 to 2019. The study finds that heterogeneous enterprise col-
laborative agglomeration significantly promotes regional new productivity, and this conclusion is ro-
bust in various tests and endogeneity treatment. Heterogeneity analysis shows that unicorn enter-
prise agglomeration has the most prominent empowerment effect, followed by gazelle and fledgling
enterprises in a gradient. The annual identification of these three types of enterprises is dynamically
screened based on current year financial indicators and development characteristics to avoid survi-
vor bias. Mechanism analysis reveals that heterogeneous enterprise collaborative agglomeration pro-
motes new productivity through three pathways: improving data factor utilization, increasing robot
installation density, and enhancing patent innovation capabilities. This study provides practical solu-
tions for regions to cultivate new productivity by optimizing enterprise agglomeration ecosystems
and offers policy references for government departments to promote enterprise collaboration and
regional innovation development.
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e, 78RR N TAVLES NIBIEE . 5G FH P UL Fabs, 57800 RYEFEEBER s K i LL L B
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(2) R E

SR ARG E(RTA) . RS HAH K AWERIGEAIE TV, 4505 B, s =
5 QR B AL ) A FEAFAE , A MO TT 2 T oE BV R AR SRR A, = 28 A A R Sl b v T A% A
ATIVIE A S FN, B AR Al R LI TN T 10 4E, RGNS R R A . BN R Bl
A A, BETRE JTBGE TR B A BRI T AT BN B Al W A AL R B S R T
FETAY,  DARHE O3 s Wb s 000 iz 0 Bk B Jg ik N i s B, BTG I 5K R A8 R e 1 % el
RIEIT RN Al s A S Al 38 BTN TR /N T 10 4F S EAE I 10 143650, AR b i K 7Y
IR AL [13] .

A SCHTR 0 =2 A b SRl s, i 25 40 4\ 14,000 4258 Bl Al 599 5K B 4 4ix)ll 18,630
RE, BTN S E L P E4E(E S, [EI TTES 2000~2019 4 [ 270 427N
Joi B = RANVAE FE B B R Gt . FREAARI B BT

F—0, Bt DM NG, ST M AE T e bR . R AR R ER R bR HE AT
BIAFEE, AFBEG S X =R, e A A QL. B LA Q2 . Ml
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PR . AR SCLAHE XA R R 4 N DTG Rl B A T ASE

WAEALZR (Urbrate) o SAEAL ZR A4 LA X (1) 75 (] S SR P2 P 5 DR URIE B 80, AL KPR s R b X, 7
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JRAF= I R AT o AR S LA X 0 IS H 5 0RO 17 Bl AR SR Ay BT IBUR 5
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M HEIE 5 GDP (1 bl E R A ™ b K v ALK T

U KT (Eduexp) . BOA SCHIUZKT BUBIX O NI EAR R E I, HEBRNEZ, AT
KRR GG AA, A B REP R SERIRZDERZ — o ARV X B #A S s
b7 WO S HE R B R A B A S K

Rl R R /KT (Findev) o <t A AT PR BILIILIX (1 58 ACHE B AR, ik R, BB B BIHT
A Mb R TR BORS HE K 53 G SCRF, SRR A 7 JI A SR AL B B BT L0 A A SC DU X SR e LA DR
#5 GDP iy LR R T B G Al KT

4.3. BEKIRESEELIE

DL AR, B ARRRAR BRI AR P 1R G R E, SRR AR EE S5 1 S0 e S (2024) M A ZE . B Y
HEAEREARARIE T CPESHESE) 55, BI@E M4 R - B VU B H 78 % CSMAR Ui 12, #i7kH
B F AR RUR S . O R S TR ML U SR SRR, SRR R RS A A AR sy
HO 25 T AR FE R B, R E AR ML FEGIAE B R 25 B T Al B0 4 5 0 16 St 1 H 040 (2000~2019 4F), Il
I EZE % CSMAR #diE PEF TUCRC A 28 7 5 v S g, AR &0, #hX Z s brddik A
CREBTSRIELSY , WEBCEIRARR B 7 BUF W BOURE AT, Al 2 22 2 R i e E 2
% CSMAR ¥ e, il Je /KPR Wind 58 TR G il 2 45

R FHHE I T3, ASCIERE 2000~2019 4 E 270 RANHIYL T B R X 1A SR NS
FEAS, JEMUAFAREE: (1) SIBRATEUIX RV S B AE LA T REA; (2) HIFk CSMAR 4 &
ST. *ST KA E R H W LM AFFEA, PLASMIRR AT (3) AR CHIR bR B SRREA: (4)
X A S i U 0 PR A i (a6 B I A 7 4R B B 3018 3 A% DA _B) AT R BR o i S R om B T4, 5k
HEIE R AT AR R 24000(0.05, 0.95)48 FEAREE; XF A CURIR, Aol 8% 7 S A0 S5 46 5 5 H b idh A7 % B f Ak
H. Z0d BRI IE . UCECAIIR, 23k 5580 A MIIME, SRR MES L 1.

Table 1. Descriptive statistics of variables
= 1 TEEAMST

e FEAE Bl brifEZE /ME SN
NQP 5580 0.408 0.051 0.004 0.219
RTA 5580 0.456 0.987 0.000 7.112
Popsize 5580 5.881 0.650 3.682 8.136
Urbrate 5580 0.348 0.185 0.064 1.000
Fispress 5580 0.093 0.091 -0.067 0.971
Indstru 5580 0.382 0.090 0.085 0.835
Eduexp 5580 0.190 0.051 0.044 0.627
Findev 5580 2.141 1.062 0.588 21.301

5. SLELR 7
5.1. EMEEYT

AR A (4. ) TH AR BE, R AR [ 5 RS AR AR A g St (o] A, PR 78 5 i il
DT EE RS W A SR, A SR AR 2.,
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e 2 AR (L) A AR AN AR Tr] [ g 280 B FLAth 48 1) A B I (AR & RS2 IR S5 5. 22 2 55(2) 51N
S AN AR ) ] 7 255082 6 P4 B 25 2R o 22 2 35(3)~(4) A1 9 A A4 AN IS [7) [8] 5 RO I 3882 im A
At ) AR e A E] A 45 2R

SITEE RPN, TO VA T A A AR B[] [ g 808 DA S H Atz ) AR i, A% O R A i S o M A
FAER (RTA) It TH R B35 N IE o 33X 00 57 5 P Al W 7] 45 58 BB 2 3 $ T DB T 2E 72 Tk, 5
RSCERR A BT AR — 5

W, MBHURECE M EECKE, it b F AR R R R R IR R A A . R, A
SR B R AR BV AE A A BRI, ST R SRR IL NS, s BT R AR )
ARGV, AT EEEHEBN T A 7= T b “HOROUHT 7 RO 4ERE IR T R, SRR WA AL B
AREFRMAPH RS, A X SRR E AR, AR B R R PR L B R S

Hk, WP g R, B b AR SR e e Al Fnlbas . AN[RI B B i Al
ANVER, @ bEE BN, st S T R AL, RN E N TR AR
B, AT R B AE 7 TP LB o SRR ST SR 1 P T RN, RERS A AR T X 2 T
“BRTH R, BN RIS E0IHT KB AR [14]

G, WABHEMEEKE, 5 F RS0 78 8 XA A . BRG] Tk
FHR S QSR E EARREEN, ESHEZBUN H & BE SRR GURBUR, TR “ Ak - B4 -

Table 2. Benchmark regression results

2. FERIAE

A (1) (2 3) 4)
£ NQP NQP NQP NQP
RTA 0.010" 0.010™* 0.008" 0.007"
(0.003) (0.003) (0.003) (0.003)
Ponsize 0.111"* 0.084" 0.079"
p (0.020) (0.020) (0.020)
Urbrate 0.105™* 0.069" 0.068"
(0.026) (0.022) (0.022)
Fisoress ~0.215™ ~0.193"
P (0.034) (0.036)
ndstru 0.166™ 0.152"
(0.032) (0.031)
0.106™
Eduexp (0.042)
. 0.002
Findev (0.002)
Constant 0.036" ~0.651""" ~0.523" ~0.515"
(0.001) (0.120) (0.121) (0.122)
AR [i] 5 358 4 = = yis
B 1] ] 72 R 7 = = =
N 5580 5580 5580 5580
R2 0.4316 0.4578 0.4947 0.4973

FE: L AT BIERIR 1% 5% 10018 F VEAKCT, 1S N EUELR [BH R B0 E X - AT LR TR SR AR e iR

INGE
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M55 - BRI RYEDEM . XA e MEIHTES, RE PRI m oK flk, s AR KR
e R E 1L A R [15] -

5.2. REMEE

NI TRAZ OSSR BRI FENE, AT - A S R A I N BT AR AR VEAS 36, [Pl A4
WA 3o AR o A AR e [ 5 RN AR L BTSN AR BEAT A1, I E ] GMM A
MR N AR R S5 RS, JCWR SR TR T AR Y, A% O AR A S o 2 A L W [R] 4R SR (RTA) I i
THFRBGRZE NI, SRAERDAGERIRSE B THAREIERL . vt PIIEgigmtar:, A3
AN 2014~2019 4EFREAEFTHEATRAE R . S5 R BN, OB E(RTA) 240y 0.027 HAE 5% 4t
WA EREONIE, SRR A2, BEERERE, RUA RO L I B A R
f k-

Table 3. Robustness checks

3. gt

[#6] 7 24 LA Y BEAL BRI AR R GMM f# 7Y TREAS[H]J9(2014~2019)
AR @ (2 3 4)
NQP NQP NQP NQP
RTA 0.037* 0.066™" 0.077" 0.027"
(0.019) (0.022) (0.020) (0.013)
Ponsize 0.348™" 0.066™" 0.077" 0.082"
P (0.160) (0.022) (0.020) (0.021)
Urbrate 0.423™ 0.051" 0.064"™ 0.071™
(0.194) (0.021) (0.022) (0.023)
Fispress ~1.855™" ~0.154"™" -0.187" -0.189"
P (0.346) (0.033) (0.038) (0.037)
Indstru 0.340 0.132" 0.151" 0.149™
(0.297) (0.029) (0.031) (0.030)
Eduex 0.687" 0.106™" 0.105™" 0.104™
P (0.392) (0.040) (0.041) (0.042)
Findev 0.026 0.001 0.002 0.002
(0.018) (0.002) (0.002) (0.002)
- 0.009™
Aisize (0.002)
0.003"
Stranum (0.001)
Constant 0.768 —0.462" -0.522" —0.508""
(0.964) (0.135) (0.122) (0.124)
AN [ 5 RN & Fa & P
I 171 [ 52 250 & & & P
N 5580 5580 5580 3240
R2 0.3375 0.5150 0.4957 0.4896

5.3. BEH#IE

5 18 B 57 T A b P [R) 4 JR S0 I A 0 Z IR AT REAFAE XL R SRR A — T3 T, S o P Aol (1 )
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SE TR RS KRR H ﬁﬁ%AﬁﬁmE%ﬁiﬁﬁ 7T, R AR S KR R R X 2 T R
SRIOIHT AR, WOl 2 R ER. FIASCRHZIASTR GMM B84, it 7 2848 [F 1 4d
Tk N AE AL, S5 L 4.

(1) M%7 GMM

A BL S M A Py R4 R 03 5 — I(LL.RTA) S 5 B4R P2 J1 03 5 — I (LLNQP)/E A T AR & .
S S SO R AR B ARG, BAGEE e Y AR A TR AR AR B, W TR AR E A G
PESAMEMTIR, IR RER, ORI FERRTA) K RECH 0.004, 78 1%HI7KF
FREFANIE; HAE—HLLRTAKRECN 0.011, FFE 1%/KF EEZENIE, RERFMESVERER
FREEAR BB A 2 ) B B R sgm . MR IOSKE, AR (L)ALS P {A>h 0.002, BLEHAEE—FY
JPHIAESG: AR (2)fa%: P {E4 0.320, RIIALEEZIFAIMEIG, /L GMM BRI i%; Hansen f%: P
{5 0.659, FIA T HAF AR RS M, 30U 7 T HA SR 80k,

Table 4. Endogeneity treatment

= 4. NEMRE
e Wik 25 GMM — %5 GMM
A
1) (2)
0.528" 0.532™"
L1.NQP (0.059) (0.055)
0.004" 0.005™
RTA (0.001) (0.002)
0.011" 0.013™*
LLRTA (0.002) (0.004)
Ponsize 0.002 0.002
P (0.016) (0.019)
0.070™ 0.062"
Urbrate (0.026) (0.027)
Fisoress ~0.080" ~0.095"
P (0.035) (0.030)
ndstru 0.087" 0121
(0.024) (0.025)
Eduex ~0.029 ~0.033
P (0.029) (0.038)
Findey 0.001 0.001
(0.002) (0.002)
AR [8] 5 358 = &
HRF 1] ] 7 RR8L = &
N 5022 5022
AR (L)k% P 14 0.002 0.001
AR (2)k%: P 1A 0.320 0.379
Hansen £&36 P 1 0.659 0.589

(2) —#%7%r GMM
NEE— B IR R RN, ASCRA—2 %5 GMM #H7lit. FIHGRER, BOMBETES
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J P Al B [F] 45 2R (RTA) Y 22 259 0.005, 7 5% 7K1 F 12 3 9 1E; Hif 5 — H(LL.RTA) I & %y 0.013,
1E 1%/KF RN IE, 5HP %5 GMM 14510 (R — 3 AR 56 45 B B R, AR (D)5 P {4 0.001,
AR (2)K: 5% P 18y 0.379, Hansen K336 P {4 0.589, FF /KU IIE 1 T HL AR & A Rk 5 70 5 e i & FLp:
TR ZES GMM i&E—H 25 GMM, ORI R R IE ML FERRTAM REII R EN
IE, SHEUERAGIRRFE—E X RUEY, EEAZIATR GMM BRI A G, Stk
RIS RA BT AR = TR A E AR IR B35, TR T4 IR AR @ T 52 .

5.4. HlEHRLE

e ARG S SR A Ml P ) R SR (RTA) B2 s DX B R A 77 0 R R % S #6458, AR U IR IE R B 55
(2004) HH A BN =DV AT HESE,, 555V T REE (2022) %5 LIRS 56 1R ) SRS AR AR S 18, e B 22 R H K
“F(DFU). ML#§ N 2235 % FE (RID) & FIEE 55 (PCY NN A &, RGN O F R AR & 1 AE L,
BRI PN B0, MEZOMREEREN MR TR B0, R OMBEEENS
RN =00, B ORBRLE S PR EFEB AR, AR B RESEA,
AR B RS B O AR RS B REREE — D MAAT B, H AR AE S 7 T A 8

FUEZERIE 5 Fias, ARSI 2 = D% O e brE, 30AE T = 244% S B AA I ROT .

Table 5. Mechanism test of new quality productive forces

= 5. FBRE SNSRI

A ml m2 m3 m4 m5 m6 m7
1) 2 (3) 4) (5) (6) (7
RTA 0.007*" 0.012* 0.007*" 0.068™" 0.007*" 0.260™ 0.006™"
(0.003) (0.006) (0.003) (0.019) (0.003) (0.070) (0.003)
Popsize 0.079™ —-0.060 0.080™" 0.099 0.078™ 1.401™ 0.070™
P (0.020) (0.064) (0.020) (0.160) (0.020) (0.580) (0.019)
Urbrate 0.068™ —-0.002 0.068™" —0.055 0.068™ 3.769™ 0.043™
(0.022) (0.101) (0.022) (0.212) (0.022) (0.704) (0.021)
Fispress -0.193™ —0.754™ -0.187" -1.311" -0.183"™ —10.947 -0.120™"
P (0.036) (0.224) (0.036) (0.285) (0.035) (1.426) (0.030)
Indstru 0.152™ 0.035 0.152" —0.040 0.153"™ 2.198™ 0.138™
(0.031) (0.171) (0.030) (0.294) (0.030) (0.940) (0.030)
Eduex 0.106™ 0.320 0.104™ 0.462 0.103™ 1.119 0.099™
P (0.042) (0.238) (0.042) (0.418) (0.041) (1.222) (0.039)
Findev 0.002 0.018" 0.002 0.003 0.002 0.058 0.002
(0.002) (0.010) (0.002) (0.017) (0.002) (0.060) (0.002)
0.008™"
DFU (0.003)
0.007
RID (0.002)
0.007
PC (0.001)
Constant -0.515™" 0.974™ -0.523" 0.775 -0.521™" —7.182™ —0.468™"
(0.122) (0.398) (0.122) (0.974) (0.123) (3.533) (0.115)
N 5580 5580 5580 5580 5580 5580 5580
R2 0.497 0.443 0.498 0.596 0.501 0.510 0.518
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H— B BN IR (ML), O RS B RTA RECH 0.007™, 535 A IF (1 45 BEAIE S 37 i A2 77 J1(NQP)
M IE S SAFAE s 25 2B BIA(M2. m4y m6)ibuR, RTA XSG ZE R KF-(DFU). Hlas N 236 %E
(RID). & FIHE 7245 (PC) A A 2 %07 7] 4 0.012%, 0.068. 0.260™", ¥ EEHNIE, FHIFFIEA
WRIEREEA A =R N B ERT; =00 RTA SN TEHRFEPABA G M3, m5. m7),
P ELZ /KT (DFU). LA A 2235 % 2 (RID) LRI 73255 (PC) & %404 %4 0.008™,0.007", 0.007™,
BIREF 1%K°F 52, H RTA 288 /MERKZE 0.007™. 0.007, 0.006™, {HJ1EZENIE, &0
RN 5 bt o

RREERERW, R AL EI SR R IR B R T DR A R R R, TR e i Al
PRI 5 5 — B 2R F KPS TH LA N 2225 FEAR o/ 5 R G137 RE ) 38 5 — 1 DO o3 A2 7 I3t 1 f&
SRR, RPN R EROIZ O MRREA BIRAEH A I EEMNE, XRS5 AR IR
M AN AR B AR FE— 35, ERTIE T AL 204 10 & B 5 SR 45 SR A P e

55. REMEE

AR A B B I AR B A E R R B ) IR BN T 375 0 ) AR R 2 R, XA e A IR
Ji AR 77 3 I IR AN AE FH A 2 3 SR R BEARRAE o A SCIE I R AR 2 o HEIE L I R A A A =
SRS 8% 7 0 1 A bl 1R SR o 26 7= g ) 22 S s o b, AR il A BROE B TR /N T 10 4F, TE4H 5y
UG —E R R KIS I REREIHT R I Ak, BER A2 BB aN) “IETa” , BAEIR
BRI AHTEE N ErE A A A AL AR Sz TR NT 10 4L B R 10 12360
b Nl S =12 i RN TR 48

(1) 4k

TR 6 FE(L)FIAT AT, TEAELE ARG At o 4R A rh, A Al 1R S 2R R 4508 0.00017, 7E 5%
K FRE NI . X R B A ) S TR B B A B B R MR E . A AR S AT
AU AR, HAR SRR A R K E TR B AR AT v, N RA = s a Rt T =5 1 “F
T B RERA R HoTERE R, (AR B B A S Re e WOR FiRREE, s 2 A
255 Bl

(2) BB

TENMNIE AL Z2 6 FEQ)FIENET, BRI ER RECN 0,002, £ 1%M/KF ERENIE,
HRBOK T4 Ao 2 . 31X 3 RIS A Al ) B2 3R 6 38 o3 26 7= 0 B4R H1E F T 3

e Al b T i K, B R B AR B T 35 Tk G871,  HAE R REW IEH AR IE HUR =l
R, BB HR Ay CHARBE” 5 PR MR E. R, B AR R
W5 B2 MR AFIAA TN, 30 R R A .

(3) M B Ak AH

TEAL S A B AL IR 6 F @) FIEIHH, A B4R RECH 0.0025™, 1E 1%MKF FREN
1E, HRHCH=HA K XTI A A 15 R B0 AR 7= T ISR T E FH B R o U 5 Al A
N IR R S S AR Ak, AR BRSO R B R 51 AR P LB S Re ), BHEMEA N TH
e ARG SER T, ORI A IR IER) “HEh )17 o AL, M E AR RIERE S BN
e B (W R R, s b X 28 5 e BT IR s R AR

SRR, AR A B ) 57 0T 1 A M B SO 03 A P ST AR A B 2 e, HLRE R Y
BB, R AN T, . X5 IIE T “BEEER” MBI, RO k) <
TEE” , FEHALR IR, FREAEAE AR, AR B AR L F
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ST R A S B R R A

Table 6. Heterogeneity analysis

6. RERMSH

- HE GE UE
1) 2 3)
0.000™
HE (0.000)
0.002"*
GE (0.000)
0.003™
UE (0.001)
Ponsize 0.077"* 0.078" 0.078™
P (0.020) (0.020) (0.020)
Urbrate 0.068™* 0.068™ 0.068™
(0.022) (0.022) (0.022)
Fisoress ~0.196™" ~0.200"" ~0.202""
P (0.037) (0.037) (0.037)
ndstru 0.148™ 0.152" 0.150"*
(0.031) (0.031) (0.031)
Eduex 0.109"* 0.109™ 0.107"
P (0.042) (0.042) (0.042)
Findev 0.002 0.002 0.003
(0.002) (0.002) (0.002)
Constant ~0.498™" ~0.509"" ~0.505™"
(0.122) (0.123) (0.123)
A [8] 5 8L = = =
][] 5 R4 8L = = &
N 5580 5580 5580
R2 0.498 0.495 0.495

6. HILEBIREN

SR PEAML P AR TR A BRI B L R BRI I R WG, B A st
R R D G B R RIEORIE, RARB XA S, R E XA s S m i
K A RS SEI o AR SR 2 55 o A Aol i [ A SR S M e DX B A T RO BB HESE, 38 ] 2000~2019 4 [E
270 AANHUZL T Bt X ask BT m Bl SRS B8 R ET BRAE P T BRI RN . A% LS S
fiE, 13 LUNRT TS

s AU P RIS I R M DR U ), 24 R A 2 AR MR IR IR R AR A, B
THIAR GMM A7 A 35 Py A= P [ 8 A% 0o S5 R ATI R o S PR Al 28 () R BT B M A 2, AR B 2 U5
IR, D A TR FRIENBN

B, RBETEIR, ASE SR B b S JEOR B 5 A I A SRS RN SR R AR . A Al
SR RE, WA TR “Bah /17 5 B AV BORE R K QT RN s 4 Ay
PO R RO AT B IR T BB R B, =R BRI T R AR B ST
W, WURESEAAE M, IR BRI A i A A
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W=, WURIA TR, AL P R A SRl I = AR AR IR B BT SR S ) — R AR R E R R A
KV, DR S SRR ILAC, FRARE RAXIAR, TR ENCE; RIS N ZRH L,
RTINS A E R AR T =R T AR, RRRIE R, g SRS .
SRR IS, MBS, SRR OB RS A

BT LB, RS A RIE LT IS S QU A RN, ASCIR AN T BORE W —J5m, ik
ERAS, BAUBGRG S AT HRIE R FE A b [F) 8 SR A7 AE XA AN 35 [ o 327 A2 X 3l
FLnl, MOEBLRERIRAA R, AREuRARAARML 5V EEYR A, PG AR SRR L R B A AR S . (A
I 58 SR Bt 5 ORI L, PRI A S R, SROERIRE RIS . 55—, BRAEZRWRAE, DA RN
o BT ERMEA L BEEMCRA R R ZUH UL TR NINKWBEN, 81 G et N4 i,
AR E R E SRR AN, mARR SR L RS . SRR S, B AR A 22
SR SCRE . ESTES RTINS, HESH AR ER AR M U . BAh, IRFEERAETE, 2
BEXIF BN . FER AR T PR RE IR E , SERRS AR B RS, AREHES ks i B REALTT SR,
PEHR 5| S AL B AR R . RIS DR BB S AR, SRR A% R
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