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7= Ml i [) £ B8
MEEZEFEN IR

A% 3 b Fo A PR G5k Sy 4

X ouR, ERE, AR

(HHEAT RO KE Geil*B, dJbat 100070)

i OE, AR AR, Sk SR R RGN E & Ak b 4585 2006—2020
FO R B EBEIE, B ETTRER SR E LS A F RS LR ER AR &L AR T A TRk
KMHE s, IRERE®: BAL, PLHBRERSHELAZTAFREAFEGFIHAA L, MiX
Fh 2R I BB R A, A B A, E Ak ) 4R B xR i b R s R e B @ o B2 R ALt
MTARAE & AE, AT RN Hom B AR ITMA R, 2 RBA, AR THIFME, & LR &R
AP R R AT A T RGRIER £5%; o470 E, FAFREARMS L, AT F B LIRS b5 4
AR R L ARE A TR ZIE U AL S, mAe kL bR R At A
B& RGN AL e R AR

KEER, Flakd; AFRREL;, WRAER; 455455, MR

RESES. F222.33 XEAARINAS: A XEHRS: 1008-2700 (2023) 01-0036-15

—. [EERH

AT, hEZFCEEA R TR LRI, SRR AT KREESEE, <+
7O, TR R A R AR, HESh PR R TR AR, R T A TR B B A A Y S SR R, 2R
KE, VLR UETT RRIE R ST 00 T R A AL AR BT RCR I E AN AR s TR TR 1w 5
AT sl , MREERRES < PRI =" A0 R AT B RY CANIRET SRR, ]
W, Petezs el Ja, o e B O, D) 4 B E AR P ARAR TR E BT, b, 7l P R 2R i
B A2,

M RAL AR | SRR A, JEE Rk R, HAT, SR T 2L 12 AR5 2Bk
AL, TP M PR e R S B T S, SR, mx H LA E PR g, T IE
il KITANER | A AR F JE d ™ ., gl i A b AT IR BUR B B, HESh i il 4 22
FRAAREETE | BERR GV SIS, R EZ TR BAT R S A AR S AR S i A R L

ks BB 2022-05-19; &R HIW. 2022-08-13

BaTH . EFEASPERS —MIH < MR R 57l A (R HE R ORI B 5 % SR A58 (20BTJ027)

fEE RS X8R (1976—), B, EHAT R REG I EBHEE WA, TE (199—), &, EHHETH 5 RFEGE b
BLRRgE A, WIREE; B (1992—), &, BHEZE TS KEG 2T,
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BT, Sl PRI A IE AT H £ R 54 IR S5 i B S A RS A kIl %l fl o3 T
PRGBSl b o v st = i b e S R B AT AR - I 55 S, st
AR L BNRISE IR | AR RIS, SRR M B R A AR AT B | AR SRR
S PAER S ORISR R, ARG DRI R AR AR P A AR LM R 5 FEMCEER |, TS
DRSS, SIEDAASEER T T 22 AL i) L BOR AR R

=, XEEGRIR

P PRV SR RO & et R BRI 3R (Ellision & Glaeser, 1997) $2iH, S48 AHICH " I 78 b 21
ERgEREMY  ERFE TS (2021) KHE SCERBARF Vs b 2 A R IE =555 4y %0
PAFEARSNGER ITTE A KSF SRR A= 2 R LU= sled Tall 8] B T EOCHE, A48 ARl = b st
WAER— XN RS ST /AKLSE, PP RSER — &2 AR R0, Z UG5S =gy
WS . ARSONE SR | MRV /T . ikt = Ay T IR Sk TR

Sh 5 A =R S B B e RBFSET S, LA, AR A X il 5 A 1 R 55 ol i O
RAAT T R LS A SIS, LT A SO, BARRTHG LT =Ff, 55—, it
BIGA R 3 3= S A PE IR 2 7 . IR BAR L (Francois, 1990) AN, 8 WA KRG, 457 MR
Sl AR PR 2 JRAS 25 T vl A P AR B3R R A P IR S L TR MR sh fE Y L EERE R R (2022)
Fe i, A FEPERRSS Al LA KR PR A 55 oMl A 2 FE 5 B A 24 BARE A [ Py o b A A S, 1 5 1 S ) e D
WA MR T, TR, BRA AR IR S SR O AR PR R A L AR R A SR R
T AT | 7 SRR LA B B K S i AR AR i b B AS, HE SRR T Y S, A
W, BRI 5 A= RS AR B | M ES  JER AR R RIZETEE (2013) 3t
FREA = FN = A DX 7 M 5 A 7= M 45 ol 18] %) L B 56 R AT 8%, 25 R e AT A e X A
RHRR,

kP P ) B SR AR S Ak R F S 1T 7, B SCRiR B T L P R R X st g . Pl ik T
P, AR R REITTI W, SR MPRER (2019) BF58 KB 1 b 5 AR P AR Sl 5 i I
LRSI X S EaE, HAURET R —aghl il 42 R BRRIERPRRE (2014) AP EAR
TSV X %) T A RSO SRR AR, RS R B B ) AR R PR A G X 2R B 4 K X A O 1) R A
AU BTGB (2021) 5, Pl PMAAER B TIATAS KR E . A EE U T
AL R AEUS AT S Bl & JR T A 3 4323 %o 7 ol DI ) 4 3R o] S i 4 B 38 A R R AT T RS, 4
BRW, GISERTE EEGIZE, 7ol U R R A S sh 2B R A RS R, WA
SCHRZM T F5 b5 50 it S S0 AL A 7 b ol ) 6 SRt 4 2 38 A 7= S B i 580, 4T

U IR BRI, BUA SCHR K 22 R 4R R ASE R AF 52 77 b Blp [ 4 SR 6 4 B3 A P SR A 52 i, U3
POTITY A0 iy R RP Ay VA 610 R 51 b R S o5 -~ S R A7) I 0 B VIS A T 1 o
FA PR FIALE] . SR AT . SR, PRk PR AR R B Rk . B AR e An g,
HURI MR E , SRR A PRI MO IR R P ai R e &, WHA BBk BE ML
PERFAT . PR—ZRPEIN Ry A LM S AR i 2 (R B 2456 2R, ANBEFR Al B 7= by [ 48 Rt e B A
FEIR AR MR

ZE LTI, B SCERC T R R R 5 2B R AT REM LR M IHE AU T AL, F—, X
FARBERAETRIGMRITEIEA DI, (AR EEG SCERIE THARSCR | BIUBRLR | BRI 45 2 B L A
BT D R AR R M E IR 5 e 5 =, BRI 28 7=\ U IR 4R X e B R AR = R (1)
H—LRVE R RIEVT, M T AP AR R Z AL RETT, Bk RGEMER —HZHEmER, H
TCTE 2 25 AV BOR T 2 IR 9E S 7%

ST, ARSCHE T AN PR otk ds. B—, BFRNET, T e84 = REingi
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S, TRV BRI SR SR il A TR AR PR R HAORACR | IURCR | SR IR, FFiHe HIX
RSB, B, WESEOTETTE, S ORI PR, g5 T PRI AR SR A B DT i, AR L
BIRATTE RIS AOCR, FIATTHERUMARY , S8\ bR SR SRS il 4= B3R A P R ARLANMER

=. IS

P PRI SRR A R A A AFAE R 1) 5 5 ] RO XU S AL, H e 2 S A E PR AR R, ]
Lfrzs, Wl RS S 2FHE RENEHE, —Jrim, FlPrRISER T E iR . s e o
L5277 W IE RN e 4 B AR PR T, B, 7l bR SR e R AN R T BER AR R
PEREA AT (Jacobs, 1970) MSMIMERLES, 4ARZEIN ARSNGBV AEA R = 2 [ & A2, AEPp IR 4R
XIS R 4 S AN R Ll R A B B AR AR, St A s, A1 M) T4 il AR B S S D0 R R
2y, PSP AR AR EE T 8, PR AR o S A ROV AR T R A
R, i, EA AR A A R — IR RS, bR R B s, ARG 258
FLE, SV SBPCREES A IESR T A S SR, SEmEr=ReR, MERR XN L5
PRI AR B, 7l I ) 2 R o WS 28 T RSO0 AR A 7 55 ) AR S T T 42 B R A 7
R, AEDIRIERKIN, Sl AV BT Al NESEr A AR TS, 2 i 6 Al SN R el AL fr)
NLVITERBERIRSS, T PR D 2246 - B A SRR S 4, WOSREAR,  NITTRRARR 1Al i A= 7 i e J AR
SIACRIRTH

F—JrH, HrL R R R —E R S, W B R R — R AN R, BB R A
RIHE R, EIRETRN, R R B 2 I FERON EA R AR A AE ] X AR R
ol ik SCEPIE | BRSO R A A, B 4B R AR PR R Y HROBA, #
IR AR Al W AR A 5 S T B IR, (RS2 BIDLBOSAR B IR, %Il L A fB T 3,
DRI B e D IRl AR SR I, By i) il AR A RS,

ik
7= 4
il % b2
] ES
G "
o e 1 & e
AR 45l i =
ydm|

B1 FlithEERNESEREF R ML

M, Rt
(—) HEAfy
RERGE P R SRR il A B R A 7 R R BAT AR M, A SCR AR (Hansen, 1999) "
P A TR | A A A T A 3
TFP, = ay + a, Coagg, X I(q;, <m,) +a, Coagg, xI(n, <q, <m,) +... +q,
Coggg, X I(q;, >m,.) +vX, +u; +¢, (1)
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X (1) H,i=1,2, ..., n, ICEARBEG, =1, 2, ..., n, ICEARRBLES,; TFP, H4E
R R; Coagg, NZ I MM R, ™ P RERBERFNE ; ¢, WIS R, i D R R 3R A%
A 1) AntkeR%, BEITAEAS M TAHEN AR INAE, HEERN O 159, n,, ..., 0, #mA
)T THARL ; X, A — ZR N ARl A8 i 2H A 1) B 2 5y Skl A2 i DA R B 4. 5w I IMRIENE RO 5 &, 1
BEAILIE ST,

(=) Rt

1. B R

PR AR R WS 2B R A (TFP) o W I 4 % R A 7 38000 B2 J7 A B A - n o 357
(OP) 5. ECAR-BARM (LP) 5. BEMLATHY A 7= R 0L . B4 /0 Hrik (DEA) %, M
ME, A% -5 Z Wk (DEA-Malmquist) 7775 JCA0% A 77 s B0 BARTE X, Al DLk S iy 1
AP BRBOR B AN YR IR 2, I, 2AE A% K DEA-Malmquist 35 5085550 X 42 28 2 A4 p= R gk
A RE 2 ARSIk I R IEATIE . e B0 + 130 TFP B BT R

o D (%, ) DN, )
M ’y’x’y)«/mu;ym D ) )

WM (Ray & Desli, 1997) P (fik: , ¥ Malmquist F85000# A RZCR A (PEC) . #
R (PTC) |, MBRCRARL (SCH) , HArfRFeikh .

L DTG Y Di(x', y') D", T
N Te ngwuxy>xm%a“,ww
{Dxx“ﬂ Yy /D(x, ) XDT%x“H Yy /DI (T f”)}
D.(x", y")/Dy(x, y") DI, ) /DT (A YY)
= PEC x PTC x SCH (3)

FEFE BRI D, IR T 7l B R A PR TR U S ARG S S (L) RIEARBA (K),
A A Dyl ol NBGR R, J5 3 A48 00 il b 181 78 96 P= e B 8, I 1 0 = 3 e s 48
BT 05 32 B 7= A Dy ol 1 Tk A B (e, ol AR T AR R B T, T
2017—2020 4= GBI | e B4 48 10 1 1 b 3l AR 7 Tl sl A B0 E A BT 3 o il s b =
PATIEE, AR L, SEXNEERGE (2014) 70 | SIEESE (2016) 1), ASCRASER L%
oS RFE PRI A5 AE BRI T A, TR SN B T Y A S B A PR L K, AR T R T
FLARMY RSB, 8 TR I8 7l U R A R 4 2 A R R A R AR AV P g A B

2. B ARAr

P PEAE R FERL (Coagg) WAZOMBAS R, N2 TSR, Fril “hEER", BIfE7EK
SRl bR ISR AR R Pl A B S ) SRR R, A XS H R LIS B3 (2022) 7%, Xl
PR AR SRAG B TN . BRI s N

L0, - LQ, |

Coagg; = (1 - 19, +LQ. J + (LQ,, +LQ,) (4)

Hr, m FoRilE, W (EREFTIIIE) (GB/T 4754—2017) HACHSH 13-43 M9FTL; S %
RIS, ARSI SRl BB (F BRSSO
WL LQ,, R i MU R R, L, Fr § MDA IR A5 ML BY IRE R . Coagg, Fem% i X sl
VA R G5 M DI S AT 45 A 00 505 000 ol 5 24 7 I B M [ 5 D80 D T
AL, HD PRGSO il A R S L B S R, ED R R
VA AR 4T WG 7 M ) S R 1 B T
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3. AR

HES A WIS SR, AR SO AR fifil s &

ANIPEAR (Human) . NITGEAKT-8, AR T B0 &, 559 558 AR A i1 Bx =
H, PR S 2R AR, SEXIM XA (2016) 2, ASCRA B NRARTERR¥ A" RIE
NITHEA,

FANLZERE (Ind) . PSSR THHRA B Tk i Fe R 2 A AL 8, i AR A B i e AR R
WS B R AR TE . ASCRE = B = e =z R A 454

HNRIRTE (Fdi) « APREARGET DUB S R AR08 . A B EEIIALNE | 58 480 R R 800 A A AR 4
BRI ORSCR A B S M X AR PR RE (GDP) Y L ERAFAM R A

BUR T (Gov) : i MAYBUN T 0T AR IT 8 R, - T IX S IR AL B AR, dhmife ik 2 /4
PRI, (A B BUR T IS FRAR ST &l R0, R 2 TR 4 &, X eE R A R A4
IR, A SCR A B &5 GDP ) b B R A BUN T,

St (Infra) . RAFHISCHESERE B0 REAS BRI T RA , $2m2r TRORS AN FR B, i ok 1T 7 R A
7, PEMTSENA A g e i semhid FI 2% T4 (2019) 12 AR SCR FH A% 48 05 A\ 2430k i a8 o v R ke
TIF ST Bt

(=) Bk

ASCHFFERT G T E 30 A Gy (BRTFEIE TS0, A& VERCMEE IR G HIX ), B pREAS % 5530
2006—2020 4F, FEORIE TR (PESHHEE) (PERMSEIHEE) 5 (hE T &gt
%Y. AR A EG IR 1 R,

®1 TEHERESIT

JER AR G = ¥l PRifE2E H/ME LREDAY HRE
BRI R TFP 1. 094 0. 140 0.471 1.078 2.166
BARRR PEC 1. 005 0. 099 0. 434 1. 000 1. 660
PUBROR SCH 1. 009 0.093 0.470 0. 999 2.213
HoR ik PTC 1.083 0.088 0. 630 1.082 1. 689
AN Coagg 2.629 0. 472 1.463 2.595 4. 609
ANITHEAR Human 5.459 0.350 4.504 5. 449 6.536
Pl Ind 14. 470 4.874 4. 040 13. 940 26.780
VN EdA Fdi 0. 527 1. 687 0.048 0.229 34.220
BT Gov 0.234 0. 108 0.083 0.210 0.758
Feali it Infra 1.051 0. 364 0. 189 1. 060 2. 002

T SRR BRI RIS PR, D PRAEEE AR VT RS, X A ) BEABdis O Bak 7

F, KIEERST

(—) RGO EPRI A4S

P 2 S BT REAYIE] 30 A48 03 il i b5 A e R R 5 P I B 2R 4 i MRt X AT S (T R A 45 2R . il
P2l il ol 55 28 7= P AR 55 D RIS ROK P AP AW R A M X 22 S ik, LiE, AR dbat, KHEE, 1070,
TLR A X U RIS ROK PR, B, R, ARVT. WSl PSR X P R SR ROK 3Lk, ol LR
e EVE R A A R BUR T R R | YR X R AR SR M BEAR SR, iX
AIRESE T, TEARERHLIX, il A AR R AR 55l B A B PR R AR R AR — 7, R T RR AR A
RE b B LB M &, AR A 2 A iR R A, hFRERASEMLR; 55—
Jiin, ARV XA R AR B K . TR AN B AR AE, P R AR RO PR S A
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r PG Sl DX oMl 5 A 7 R S R TR AR X G218, P [T R AT OGRS, HL A2 B kb B A A
R 2y, ol P E S R AR,

Kl 3 RSB Iy R R MR BOR | IBRCR | BRI AR I R A2 s, WKt LB
t, 2006—2020 4F, rhE I L A BEER AR PR AE R SOk, Horh 2016 4F | 2017 4 EIHIREERCR, TR
2017 AEIRENEME, Z )5 ORI TR, Eadetnh, HARMD | HARRE S 2T R A RN L
BB EGE , (AHEARSCREFHUE /N T 2B R AR, BRI shiw B,

i AUEU ram
g Bt e
175 8 1 130+

1.25¢

b
- - = =
S —_ — (1]
N (=] W (=}
TS

Eo A i i
S
(=}

o

Ne

S
T

0901
2006 2008 2010 2012 2014 2016 2018 2020

VL7 ) R :
WA yarpg Wiy I A
—a—TFP -#-PEC —a-SCH --PIC

B2 HigrElhEERKE B3 2ERETZRIMIERER

(Z) BT

L TR

2 T VREBORA T2 AT, BT T VO B0 B PR 00 5 T TV RSP 0, 8T T8
VL O PTALRE AU 2 MR T BERI, —MOBE F 50T RO, 5 1 T 0 T TR 0
B, — RO LRI (LR) SEiFRAINT, fS400RE (1999) 0 H9Jrek, ik HLAE AR 1) Jr ik
HIRESEIT I LR, JRIBEA Hysy =y, % LR(y) <= 2log(1- /T = 0.05) =7.35, HZIRIE, AT TH
A LLIAT A,

2 T 7l B SRR AT A PR T R S T 4 BT T 7 95%
BB K TR LD, i TRON RS T 1, 7l 5 2Rl 4 % 38 7 M B AR AR
BOI AT TR, LB O RO AE XU TRIBON , 45 T TRERDN RE 00 LR A HEN T R0, B
VAL, D SRS A SR A2 2T TAAONE, PR, 5 S S 8 T
BRI FL B ORI 74147

R2 FlthEERN IS £ E R E RS TR K

S, N ) N = llﬁﬁfﬁ
Bl A [ IR AE F1E P1{E
1% 5% 10%
TFP A 1. 884 21. 040 0. 090 28. 484 24.342 20. 909
WU [T HE 3. 663 7. 580 0. 824 30. 552 24.251 21.520

@  MEAXRLES 7.35, HELLAN AR Ar Rn gk I AR B AE 5% 1 2 PP R A DX 1]
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R2(4)
S 5 ) N g llﬁﬁfﬁ
Bl A [R5 WEXIED F1E P1{E

1% 5% 10%
PEC R 2.266 33. 420 0. 030 40. 103 30.291 25.354
WU [ THE 3.033 9. 830 0. 622 40. 377 27. 663 23.879
SCH L i 2.443 23.740 0. 060 37.222 24. 111 18. 469
WU ] 2.452 254. 300 0. 000 39.584 24. 567 19. 903
= 1.799 10. 860 0. 600 240. 009 156. 853 137.614
PTC T 3.041 19. 960 0. 168 34.472 25.274 22. 688

LR&Gi =

(a) TFP: Hi—A1HE(E (b) PEC: #5—AT MK
300} 60
— [\N—\r——‘
]m 200+ mH 40 /V\J/NV
= Py
2= ==
— 100} = 20k
0:I_______I _____ 4:_____1______7_____1- O-I 1 1 1 1 1
1.5 2 25 3 35 4 1.5 2 25 3 35 4
(¢) SCH: H—~1 THiE (d) SCH: 55—/ THEE

B4 7=t E SRR T E R AP b i A

2. BAEMEEEIR

3 I T AR R S5 ol b R 4R SR X A Tl A B A AR R M R AR (HORBCR | MU
BOR . BORBEL) R IEIEEER . ISRV RA , 77 Ik I [ 4 SO0 1l i ol 4 B8 3K AR 77 R 1 AR e
PEHERCR s MRS, 7 b R) 48 3R X il i sk B AR S8R Rl R B AR Lo e b1 T, X R 2D 3%
BRI, R RUBECR AR A7 XU TRERR .

HAKF, 77l R B RO il it b 42 B 38 A AR A7 AE it Prad il i e HEVE T, 7ESABITIARME (1.884)
ZHT, PEHERECN 0.499, ESMIIMHMAEZ )5, fedt RIS, RECH 0. 123, HIEHHCRAF B, ATl
i 3l 55 A R R S5 M 4 b ) SROK P A7 A SR DL (L, i SR, 7 AR i — RPN ERALNL . BF i
RO 2 1 55 ot T b 4 R AR PR AR R AR, ARl AR R, AR | AN U T R A
O ] 3 M A B A AR AR T B TE A, Tl R A R A AR R B M, X
F A H A E A AL S R AF AL, 7 DME LAHE Sl il 4 B AR PR AT
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7l B 1) B R i 3 b B AR AR A7 AR BT TR, R4 SR 5 TR (2. 268) Jm, IE
I 2 HE 2R 0. 136 18/ 0. 080, IXJEP N, B FIHE RIS HOAR R (M A7 AR IE SRR RS SR AhaR e, —
Jrir, A A AR S ARl A — RE I X R AR 3R, IR A T, B T AR AR 5 5
Sy EAS s Has i AW e s e R e 9%, otk 7RG, AR AR ™ L IR S5 RIAE BEAK R AR B Al
PRAAAT . S5 —T5Tr, PRI AR SROK S — FUB I fe Ui S(E, XA i BESE 4, iR Sl A | st
BRAENBTRAL, R I BARRCR,

TERUBEECRTT I, 7 Db 1) S SR il il 2 3R A 7 R A S Wi HAT S 38 R U TR A0, . 25 P [ £ 2R
KPR, o il i Ml AR AT A B A 7, A& -0..007,  wl B iy T 1 i e ol 5 28 7= P AR
S5V R B RIS A BEATE S BRA AT Sy, 5l TB] B HE QIR PR AN SR, I 3 ] B R 5 A 2 4R T ML
RER B IMR AR ROV 258 — A, X ld ARG A S th 022 1, RECH 0.280, FZFHLE
T, P EAE R R R RS, s AT I RS S g A TR A, il Al
FHP T AR AL Z 1) 5 AR, 97 RAE =R, T AR 2 57, R THUBECR . S PhIA
EROKP S AR, R HlE L BRCR A e VR 205, R %O 0.007, XM T, il
[A] BT 4 SRR B8 v, PITRETT YR 58 o AR B A /b, ELAE 77 MBS 9 A A 22 5% 128 20 T 7 g B ASS
AGETE, AEEARPEL T, 7l bR A TR i ol B AR 20 HAT A IR, ol RUE b )l
FIAE P R 55 I ) P [ G SR G AP ML TS R B B, = 30 3 0 Pl R S8 B AR S T 3l 4 B3R R
FEA TEHES B AL T A 15 N5

F3 A thEERIHIE 2T RE R MBI

- I A A 6 5 A5 7 AR
TFP PEC SCH PTC
Coagg < m, 0.499* 0. 136 ™ -0.007
(0.200) (0.036) (0.023)
n, < Coagg < 7, 0.123 0. 080 *** 0.280 ***
(0.141) (0.031) (0.028)
Coagg > m, 0. 007
(0.019)
Coagg -0.125*
(0.063)
Human 0.815™" 0. 063 -0.056 * -0.701 ™
(0.250) (0.053) (0.033) (0.125)
Ind -1.229™* 0. 058 -0. 046 *** -0. 446 ***
(0.123) (0.027) (0.016) (0.085)
Fdi 0.031" -0. 006 ™ -0.015*
(0.013) 0. 000 (0.002) (0.008)
Gov 2,775 -0. 437" 0. 032 0. 550
(0.740) (0.157) (0.098) (0.399)
Infra 0. 111" 0. 009 ** -0. 004 ** 0. 022"
(0.016) (0.003) (0.002) (0.008)
e -3.714 ™ 0.339 1. 406 *** 5.282%**
(1.263) (0.272) (0. 170) (0. 650)
R? 0. 701 0.112 0. 434 0. 907

. TFP W, =1.884, PEC [ n,=2.266, SCH If] n, =2.443, n,=2.452, 3G FOEE NARER, = 0 O 0 0RTE 1%, 5%,
10% K L83, JERE,
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(=) mEtEsrtr

Lo DB b

F T v T A5 1 DX 8 U R R DL 5 LRSS R A B R 22 S, DRI ] B A7 2 7 Ml B [7) 42 5% il 3k ol 4 %2
B AR SN Y XSRS S, A SCEREAR Y 30 AN BRI A ARER . RIS PE RO = R Xk, I
I ) B R AN [ DX Sl il 3 ol 48 38 7 7= SR VR PSR 25 57 0 AR T DA SCHR SR 58 AR [] DX 7= M B [
R RBEEAETRGEGIRIIE T ARCNEARRCR | BUERCR | BRI & BIRYERE, TRA
B P W R A R R IR 5 S e, itk — 2B 4 v e B A P R AR K G . A SCEEST T
FRAY A0 HR A AR AR LM R AKONE , 1 IO A 56 45 R L2 4@,

F4 ZKEEHBRB ALK

L]
B R b I"THEAN % ITHE(E F{E P1H

1% 5% 10%
P/t TFP B 2.682 32. 500 0. 042 45.022 30.334 24. 664
SCH o THE 1. 862 35. 580 0. 096 76.317 55.798 33.588
prE ki 1.799 43. 690 0. 042 70. 043 39.735 31.047
g SCH B 2.535 25. 880 0. 040 43.559 24. 637 22.081
PTC B — Al 2.204 21.280 0. 080 37.770 27.524 23.882
XA 2.266 48.310 0. 000 35.922 21.297 18. 091
P PTC ] 2.089 21.310 0.032 26.055 19. 436 17.376

AR SR T 1, 775 B ) B SRS ] . 4 B3R A= 7 A M A i F R bR R AP AR et R 2
KRARWEN, WOHT T I TEATHE SR T X T ARZME R A 0, H 7 538 1 Al 1] ) 455780 %)
FS MO AT 30T, BRI A5 R 590,

LERERFE, TEART. PRI, POl U R AR RS T R A R, B AR X E
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Research on the Threshold Effect of Industrial Co-agglomeration on
Total Factor Productivity

—Taking Manufacturing and Producer Services for Examples
LIU Qiang, WANG Lijun,XU Shengxia
(Capital University of Economics and Business, Beijing 100070)

Abstract; China’s economy has entered a stage of high-quality development,and the improvement of total factor
productivity is an important driving force of modern economic growth. During the “Fourteenth Five Year Plan”
period ,how to improve total factor productivity and promote high-quality economic development has become a key
problem to be solved in the new development stage. Here,the role of industrial synergy and agglomeration cannot be
ignored. Promoting the collaborative agglomeration of manufacturing industry and producer services and effectively re-
alizing “two wheel drive” are important engines to improve the total factor productivity of manufacturing industry.

There are both positive and negative impact mechanisms of industrial collaborative agglomeration on total factor
productivity , which makes its final impact nonlinear. From the perspective of industrial agglomeration theory,on the
one hand, industrial collaborative agglomeration can promote the improvement of total factor productivity through
knowledge spillovers, competitive advantages , economies of scale and other positive effects. On the other hand ,when
the industrial collaborative agglomeration develops to a certain extent, excessive agglomeration will bring a series of
negative effects that will hinder the improvement of total factor productivity.

In this paper,the measurement method of industrial synergy agglomeration is given by weighting the location
entropy. On this basis, with the help of provincial panel data from 2006 to 2020, the nonlinear effect of collaborative
agglomeration of manufacturing industry and producer services on total factor productivity of manufacturing industry
is analyzed by building a threshold model. The research finds that,on the whole ,industrial collaborative agglomera-
tion has a positive driving effect on total factor productivity of manufacturing industry,and this effect shows a phase
decreasing characteristic. From the perspective of decomposition effect, the positive impact of industrial collaborative
agglomeration on the technical efficiency of manufacturing industry also shows the characteristics of diminishing
marginal efficiency,and the impact on scale efficiency shows a double threshold effect. From a regional perspective,
compared with the western region, the industrial synergy cluster has a stronger role in promoting the total factor pro-
ductivity of the manufacturing industry in the eastern and central regions. In terms of industries,the impact of col-
laborative agglomeration of science and technology services,leasing and commercial services and manufacturing on
total factor productivity of manufacturing industry is characterized by an inverted “U” , while the promotion of col-
laborative agglomeration of financial industry and manufacturing industry on total factor productivity of
manufacturing industry is characterized by a critical reduction.

Compared with previous studies, the marginal contributions of this paper are as follows: In terms of research
content,, based on the decomposition perspective of total factor productivity indicators, this paper discusses the
impact of industrial collaborative agglomeration on total factor productivity and its technical efficiency, scale efficien-
cy,and technological progress,and discusses its regional heterogeneity. In terms of research methods, the measure-
ment method of industrial synergy agglomeration is given by weighting the location entropy. On this basis, consider-
ing the complex relationship between economic variables, the threshold effect model is introduced to analyze the
nonlinear impact of industrial collaborative agglomeration on total factor productivity of manufacturing industry.

Keywords : manufacturing ; productive services ;collaborative agglomeration ;total factor productivity jthreshold effect
(WAESREE: £ X)
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