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Measurement of City’s Science and Technology Talent Flow and Its Impact

on Green Total Factor Productivity : Based on Spatial Regression Model

Liu Shikun,Yao Yi

(School of Mathematical Sciences, Nanjing Normal University , Nanjing 210023, China)

Abstract: This paper revises the gravity model based on the entropy weight method , defines and calculates the flow level
of science and technology talents in 283 Chinese cities from 2003 to 2019. Also, the multi-scale geographical weighted
regression model is combined with the spatial error model to analyze the global and local impact of the flow level of
science and technology talents in Chinese cities on green total factor productivity. The findings indicate the flow level of
science and technology talents between cities has gradually increased, and the siphon phenomenon of scientific and
technological talents in big cities has become more obvious,showing a trend of polarization. On the whole , the influence of
the flow level of science and technology talents on the green total factor productivity is the promotion effect of diminishing
marginal effect. From a regional perspective, the spatial differences of local effects are increasing, gradually forming a
distribution feature of " strong in the south and weak in the north". The flow level of science and technology talents has a
negative impact on green total factor productivity in some cities in the central and western regions.

Key words: green total factor productivity, flow of scientific and technological talents, gravity model, spatial error model,

geographical weighted regression

S N B i R A S AT e et 2 3 OB IR ZE 1 AT 55 s SR A T 4 5%
FrAEEm P E. 2%@%%%53?:%( Green Total Factor Productivity , GTFP) TEH AT RCR LM 5 ARE
IR G YRR T T R R R B T A0 R e it B B — R R i an i Bk, b E A TE AP A
o0 OB R R B B I DGR TRTIAG LA 2 A 7 2 2 50 o T A 5 e e 52 300 g I o R SR
SN2 T A A N« EEZK IR ZN [ “ QTR " 55742, B AA A %030 77, 8k 2022 48 = 4

Wris B H#7:2024-04-18.

E€WMAB . HZE4REEWH (21BTI044).
EIREE  ok2s it BIEUZ, 505 ) ST, E-mail :05302@ njnu.edu.cn




B IR 2 ( HAARBL AR 55 48 #4 2 (2025 4F)

KNG T 600 J7. Hp [ X R 28 5 R DA ROR IR e F A AR B4 I H R S AR s DX ) A A B 1Y)
CNAGEEE IR T H X TR A R RS Y A

R A B2 0] 43 A R MR, AR 55 3 (T BOAS T 00 %) SR o 2 2 1) ) D XA 7 A 2R 43
31 ANE TR AA SRR, 15 1 b ERHE A 0 A A MR AE . BRI A5E 0 8 s T R E A
TR 2EE R S I B0, 38 1 b B W08 % T AR R B0 A A SR, B st B A A 12 8 MBI )
EREE R A S, 2R B IE S | AR [ 2007—2014 4F 194 bRk A A i sh I ol A7 A6 53,
T A A T 00 B 5 S ) A R 0 RIS, 8 v R N A 1 B 1t R S ] 2 S AR B R ()N
Wi e, B A B TR SRR 1 B2 5 T k. B A B R AR RS TE LA RSN, FR R A TR A1
Xt 4 e SR B R M AR T 3 (T DG A AR P 8 H IR A A (0 B3 B 5 28 9 K e 2 el A
TERBA DAY, RIERHE A MR SR SR A B T HE sh 2 57 (0 5 B T+ 9. % 15 1451 SR ARMA #5078
TEWT TR AA X 2 e Kk 25 PR VR, L STk 3R B AR s ] S B L TR 4. Hel” JE TG4 14
AT A TEARCECE | IE S T R 42 IR A I T 4 X 2 5 & o f 4 v S8 4 4B A5 1) SR IX Ao i A 7
BEALATIT /iR T i ESR TR AA R Sk 2B R A =R 2 A0 <8 U A1 C &R IR HBHE A A
S RAEA R I 3k i o B S T . S EE AR R R BN IS A A R B A R A A ISR
RENS A R 2 B R A - R .

BHEAA ST EE I TR AA R BHEAA % B S5 & B R BB A A 1 sl
P N4 TE R TR R R LR BHESN T, o X R R A TS A R B R S R A A T sl x ek
SR A AR RS IR 0 R A R R R A B R I A B AR LA R . S, AR
PLrb [ 283 AN VR I BF ST % 4 I FN 43 A 1 2003—2019 4F [ 45 (0, 40 8 K A P R R A A T shk
- 3T ) R 22 AR R R 22 RURE Hb B IINASL R DA 4 oy R 3 43 HE BB A A i sh i (o e B R A 7=
BT

A SCATRER IR STHRAE T 2 38—, [ T8 , SUA AA W s 58 2 LU ool &, BRHE A 1 sl
BB PIERPRZ . ARSCERRGE IS | AR O H#T 2 mARHA sh I BAR  S nk Th
BHEAA TS0 BT T B 22, 38 fE B B AA W EZX GO 2B R AR me, & A
MR ZRHAA LR BHEAA & 5 S ANA RADIRS B SF8 R, A SCE LT RHEAA WK
FEPR AR AA TS s, 58 = AR SCH 25 [ 22 B 22 ROBE H B A el I3 AL &, N2 Jm)
RS (A R R A o) ot €0, 4 B 2R A 7 R 25 (1] [ R OGP RN 2 () S Ik iR A 7 3 4 1T HLIR AR 1.
1 SR N A K-
1.1 WHRHE ARk ENEEE

SR A W 0 R R AHE A AR & SRR b B B AR K | TAE SRR F1 SO AR L fh2s
KRNI S T . ZEE A SRS | SRR RAG A R A s X 2 ()45 B A B
Sl PR R R AL B IR AEAE MG IE R B SR, 7R3 TT 2 1 L, R RIR T H8 bR 2 R AF e R 2 5,

R J7 VAR . e, 75 3 225 % Ak P B G 5 B WHHEATES IR
[ P TOURRE AL AU AR A A PR F 4 Jy bl Table 1 Index sysem of urban scentifc and
WTTRHEE A SE I PR R R (e 1 BF) 32 AL ey o e

SRHHE A ST 354 JHS BRI R AT SR A0, DT A5 Rxt ol i
AP AT ISTE , SO OB A A5 Jy 00, ARRRAT TR s

¢, TT RT3 i
Y=ere by G B tori s

S M TS § AR ORI AA ST, R R s
HEAA AL, LRHBE B AR I 45 Ml A BB 0 5 D, ey i BHARBIEE O

S RS €, IR § R A S, O (Cr tantmy B NEIEN
C)NBIEFRE ;o IR R AL, o MR T IR B AR NS
RO BER TR o= 1 I, 51 BB ARSI AP 2N R Pu2.5

— 2 —

2H HA




KUTFES 45 IR AU Sl A S A0 53 R Lo o (0, 4 B 30 A 7 AR AR R T 5 — ik 25 [ [ ) 7

JE LT A E AR S (a, B IRHEAA IR 51 I 28, — % a=p=0.5"").

ARSCHET AP E AL RN TS R B 5 | B A S5 R AT 0, LUK 36 i B T 15 A 2
S ST TR AT S A 1 SSRBL. 275 AR 19 178 Al 24 B TR X iy 2019 4% i 41 4k
BT IBHE A G Z 00, FH Z AR G0 52 55 % 2 4 T SR A T s i SO i &
WHEARN SR RSN N DR SEAT XS L. S5 SRR AR5 L S B 2 IR A DG BE A, B IR
HMHSE R BOAE] 0.879, R UM R AA S| 56555 BE S Wi (8] B A A 8l ) EL S L.

MR EEIRTE N SR 1 AR SR T A A 2R, S5 AR AR T T g
(7€ S, A SCE CRHENA G5 TR BR LS SRR A A Tl K«

283
TTML,= Y, (M,-M,),

K, TTML, AT i IR AA 351 1. TTML, >0 R § R A T s P T A IRES 2R
AAETRARIHLIX ; TTML, <0 WIS @ ZERHE AA T rh AL T RS BB AA it i i b X .
1.2 AR AL RSKEHE RS

2003—2019 4E[A] v TR A A S K P B9 BUE R [ -0.336,2.898 1, Yt A X I d5c KB 2 3 i
DX 9 A, HLIA ML X 1 745 0.056 6 78/ F A R AE 2.898 , & B I i BHB A A Ui 8h HA7 25 )k
Byttt DB IR IR b T AL K IR T RN A IR A 5] ) B M 2003 4R 7.393
PETF 2 2019 411 16.188 38 17 4] 1 A At Bl A R A 5. AR SCARHE T AR s i XA v S B50RE B EE AA
SRV 4 AEG, FHod  TTML /T -0.045 4 38 SCHAXT 53 TTML KTF-0.045 4 /NTF 0 & X AEXT
FHCTTML KT 0 /T 0.055 6 58 SURAXTILHY, TTML KT 0.055 6 & SR i3, i, & 1(a) —(c)
R E 2003,2011 F1 2019 AR TR A A WSk 23 0] 70 A o B R F B b 35 B A LIRS 6 1
AT B X I AT AL , ® K5 - GS (2024 ) 0650 5.

Bl 1R, ZH0 T AERHEAA WA T4 8, H 2 35RE B Wi i i, JUIHZ 2019 48, 2PEUL IR
b T4 X6 4 FORAS KA AERHE A A It 2 i A i th 1 f 6 HLBEE B A i Bl i 4R

N S A
)
£5g ﬁg\wh
3 i aly J =i B o
- T/ '\" RV N ; 5?/&7
3 "\*1’\(:r S ‘i: A 4 AL
< szj f ”\@&Sg $ (J&
TTML ”§¥E;E%j N\ < g
I %t 45 3 ‘/:‘“‘ 8- e ot TTML 4
eSS o ;T I I i3
HIXH(E3t B - IR 253
I R 2l o MRS y
AR & N I I " .
0 575 1150 1725 2300km  Fe ) v TeHE & y
[ mem ) oy =
0 575 1150 1725 2300km v e T
() 20034 = = ==
(b) 20114
N
TeL o
N
AR
{J
Mg & o 3 T Y
TTML P e o e
-z@mm\»m g~ <t 5%?%6 j/
HIX 238 - O | T
MR SO
P
ToH ! v
0 575 1150 1725 2300 km x M . \ S,

(c) 20194F
B1 HHREAARINEESG

Fig.1 Spatiotemporal distribution of the flow of urban scientific and technological talents
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Table 2 Descriptive statistics of variables

AR AR s AR ¥E PR I/ME RME
QOB ER GTFP 4811 0.409 0.123 0.115 1.226
BHEAA T BIK T TTML 4 811 0.000 0.198 -0.336 2.898

405 KRR InPGDP 4811 0.719 0.763 -1.665 2.946
7 K 1S 4 811 0.385 0.095 0.086 0.835
B SRR Gov 4 811 0.196 0.045 0.021 0.419
I NEPY InPD 4 811 5.720 0.913 1.539 7.934
IS5 R InER 4 811 -5.536 0.607 -8.653 -3.778
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Table 3 Moran’s index of GTFP of Chinese cities

E0y W, W, W, Ey W, W, W3
2003 0.28°"* 0.01 0.21 " 2012 0.20*** 0.20*"* 0.31*"
2004 0.29°** 0.03 0.23*** 2013 0.17°** 0.20** 0.29*"*
2005 0.27"* 0.07*** 0.22*** 2014 0.19** 014 0.26"*
2006 0.27** 0.127%* 0.28"** 2015 0.18*** 0.14 " 0.25*"
2007 0.25"* 0.12°"* 0.28"** 2016 0.17** 0.14 " 0.25 "
2008 0.23** 0.15°"* 0.29*** 2017 0.19°"* 0.20*** 0.32°"
2009 0.19°** 0.18** 0.207** 2018 0.22°** 0.22°** 0347
2010 0.20*** 0.20°"* 030" 2019 0.19*** 0.15*"* 0.26*"*
2011 0.18*"* 0.18** 0.28*"*
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Table 4 Test results of benchmark model one and benchmark model two
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Table 5 Regression results of global effects

AR h A 1 Y 2
TTML 0.2 464 *** (15.152'5) 0.309 2 *** (12.422 8)
TTML? — — -0.029 0*** (-3.325 4)
In PGDP 0.178 2~ (25.848 2) 0.176 0**~ (25.435 1)
IS 0.132 2%** (5.108 9) 0.131 4*** (5.082 4)
Gov 0.247 6 *** (6.722 5) 0.230 4 *** (6.201 9)
In PD 0.083 7% (4.914 2) 0.081 1*** (4.766 6)
In ER -0.009 0 *** (-3.948 6) -0.008 7 *** (-3.810 4)
uw 0.292 3*** (13.183 1) 0.291 3*** (13.131 8)
R? 0.790 6 0.791 2
log L 7 080.871 9 7 086.749 6
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Table 6 Robustness tests for global effects

e Wl WZ
- i 1 D) i | i 2
TTML 0.242 3*** 0.303 6*** 0.257 1*** 0.321 8***
DWTTML? — -0.028 1*** — -0.030 2 ***
In PGDP 0.186 8 *** 0.184 3*** 0.161 1*** 0.159 2***
IS 0.117 9**~ 0.116 6**~ 0.119 6*** 0.120 7***
Gov 0.314 4*** 0.295 6*** 0.232 5%** 0.214 6***
In PD 0.131 0*** 0.126 5*** 0.066 1*** 0.064 1***
In ER -0.006 9 *** -0.006 6 *** -0.009 1*** -0.008 7***
u 0.576 4*** 0.574 4*** 0.117 1*** 0.110 1***
R? 0.789 0 0.789 6 0.791 1 0.791 7
log L 7 154.848 9 7 160.035 4 7 010.099 7 7 015.797 5
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Fig.2 Temporal variations of the constant term and TTML bandwidth
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