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legovsnd ~0.080 ~0.093 " -0.362* ~0.329" ~0.101 ™ ~0.046*
EEOVSP (0.009) (0.012) (0.034) (0.043) (0.015) (0.019)
loaverad ~0. 043 ~0.038 ™ ~0. 094 ** ~0.083 " —0. 042" -0.025 ™
5aVE (0.006) (0.007) (0.008) (0.011) (0.006) (0.008)
Levoridis -0.024™ -0.020"" -0.168™ -0. 142 -0.014" 0.026*
&p (0.005) (0.007) (0.017) (0.022) (0.008) (0.010)
BT 3.532" 2.088 " 7.804 5.780* 4. 407 2.108"
" (0.123) (0.164) (0.494) (0.628) (0.224) (0.293)
BN R ¥z Iz 4 ¥z ¥z 4 ¥z ¥z 4
A7k M ¥z =4 ¥z =4 ¥z ¥z
YLEAE 116 861 110 305 116 861 110 305 116 861 110 305
Adjust R? 0.722 0. 644 0. 705 0.635 0.719 0. 642
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U5 7 AR R H AR R RTE R B RE 55 3l 1 T B 8l 4 SR B, i (2 SRS BE 57 3l
J13d i o > SCERE RE KV B ey s Al S R 3557 Bl o BB XA AT A R e A s A, E T
AFIT AR AR 2R

x3 HIEWANFARIPES RS A &7 (OLS fliit)

fpEEE FEEPAN(L) Tk e dE(2) EX- S INE))! T KAt (4)
loasset 0.541 " 0.583* 0.541* 0.583*
£S5 (0.002) (0.003) (0.002) (0.003)
lehskill 0.127" 0. 146 0.127" 0. 147"
8 (0.002) (0.003) (0.002) (0.003)
elskill 0.194 " 0.173 0.194 " 0.172"
& (0.002) (0.003) (0.002) (0.003)
hhekill 0.091 ™ 0.145" -0.314™ -0.811"™
(0.028) (0.036) (0.109) (0. 144)
Jecitysize 0.084 " 0. 096 *** 0. 104 0. 084
gettystze (0.011) (0.015) (0.013) (0.016)
. . 0.075* 0.174*
hhskill xlgcitysize (0.019) (0.025)
whekill -0.298 -0.313™ 1.085 0.111
(0.065) (0.086) (0.288) (0.380)
R -0.245"" -0. 085"
whskillXIgcitysize (0.049) (0.065)
lehfimnb 0.045 " 0.049 0.045 0.049 ™
& (0.002) (0.003) (0.002) (0.003)
lewfimnb 0.018 ™ 0.017" 0.019* 0.017"
g (0.007) (0.009) (0.007) (0.009)
lonered 0.114" 0.125 0.103** 0.127*
sperecp (0.011) (0.014) (0.011) (0.014)
Ieforinem -0. 026" -0.017* -0.021" -0.018"
(0.004) (0.005) (0.004) (0.005)
lozovsnd -0.072" -0.093" -0.074"" -0.093"
880VSP (0.009) (0.012) (0.009) (0.012)
loaverad -0.042" -0.038 " -0. 040 ™ -0.038"
gavE (0.006) (0.007) (0.006) (0.007)
lenortdis -0.017" -0.018* -0.012* -0.020"
Eporiars (0.005) (0.007) (0.006) (0.007)
: 3.394 " 2.071" 3.312" 2.128"
T
HIER (0.117) (0.156 (0.119) (0.159)
B el Fe e el
L e Fe e £es
HLEAR 116 861 110 305 116 861 110 305
Adjust R? 0.721 0. 644 0.722 0. 644
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4 REMER NS FARSMBIES ol 4725 (2818 1)

R X4 ek
e FELEN | TUMmA | FELka | e
leasset 0.576" 0.594 0. 445" 0.530™
& (0.003) (0.004) (0.003) (0.005)
lehskill 0.111°" 0.136" 0.071 " 0.113™
& (0.003) (0.004) (0.004) (0.006)
elskill 0.284 " 0.251 " 0.110™ 0.101 "
& (0.005) (0.006) (0.006) (0.009)
chskill 7.161" 7.900 " 8. 649 4.064
- (0.881) (1.107) (1.877) (2.549)
locitvsize 0.207 " 0.222* 0.222" 0.173™
setty (0.023) (0.029) (0.035) (0.046)
lehfimmb 0. 068" 0. 068 *** 0. 049 0.051 "
& (0.004) (0.005) (0.005) (0.007)
lewfimnb 0.142" 0.139" 0.176" 0.1117
gw (0.015) (0.019) (0.038) (0.052)
lopered 0. 009 0. 031 -0. 006 0.043
gpergdp (0.018) (0.023) (0.028) (0.039)
Leforinem -0. 081" -0.070 ™" -0. 121" -0.076*
glorine (0.009) (0.011) (0.021) (0.028)
leeovsnd -0.362"" -0.387"" -0.371" -0.253*
880VSP (0.035) (0.044) (0.071) (0.095)
leaverad -0.089 " -0.105" -0. 101" -0.049™
gave (0.009) (0.012) (0.018) (0.025)
lenortdis -0. 139" -0.163" -0.222"" -0.106"
&p (0.016) (0.021) (0.043) (0.059)
: 6.788"" 5.935"" 9.729" 5.792"
il
HIER (0.502) (0.628) (1.093) (1.487)
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Adjust R? 0.727 0. 650 0. 461 0.377
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RS BHBEASL BESWANAFARMIES ol 472 (2518 fhit)

. HHHA L L A 4
T FHFRMN() [T (2)] FELBEA3) | TkHofi(4)
loasset 0.537" 0. 580 0.538 " 0.581 "
gasse (0.002) (0.003) (0.002) (0.003)
Lohokill 0.119™ 0. 141" 0.120™ 0.141"
8he (0.002) (0.003) (0.002) (0.003)
Lolskill 0.214™ 0. 187" 0.212" 0. 186"
& (0.003) (0.004) (0.003) (0.004)
chekill 7.351° 5.933" 7.320" 6. 096"
: (0. 866) (1.104) (0.854) (1.092)
o 1.217* 1.495"
chskillxhitech (0.328) (0. 421)
T, ~1.611™ -0. 069
chskillxstate (0.333) (0.434)
lecitvsize 0.217° 0.201 " 0.211" 0.202 "
sy (0.020) (0.025) (0.019) (0.025)
lehfimnb 0. 060 *** 0.061 " 0. 060 *** 0. 062"
8 (0.003) (0.004) (0.003) (0.004)
lewfimah 0. 149 0.126™ 0. 147" 0.128"
& (0.016) (0.020) (0.016) (0.020)
—— 0.018 0.047" 0.018 0.044™
spersap (0.015) (0.020) (0.015) (0.020)
Ieforinem -0.094 " -0.072" -0. 090" -0.073™
(0.009) (0.011) (0.009) (0.011)
— -0. 360" -0.327* -0.353" -0.329"
SEOVSP (0.034) (0.043) (0.033) (0.043)
leaverad -0.093* -0.081"" -0.091 " -0. 082"
save (0.008) (0.011) (0.008) (0.011)
leoortdis -0.168™ -0. 142 -0. 159 -0. 141"
SPOTLALS (0.017) (0.022) (0.017) (0.022)
: 7.7647 5.733" 7.594 " 5.771°
il
RIER (0.495) (0.630) (0. 489) (0.625)
BN AR ¥4 Fegl F2 ) ¥2 )
47k 2 R Fegcl ¥z ¥z Fogl
bR ¥:1 116 861 110 305 116 861 110 305
Adjust R? 0.706 0.635 0.707 0. 635
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2. DL g A AR Ml i Al A R

A BT Tl Al Az 7 A& AR e K Wi DR 2R A BRE R, A8 0 ATl Al 1) 4 8 3R A 7 6
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lgvauad, =B, +B:1gK, +B,lgL, + 1gA, +dummy, +&, (4)
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FerE AT ARG A M SS B S 3 Bi— B, TN B, , I A A 4 B A= 3 TFP

TFP, =lgvauad, -B,1gK; -B,1gL, (5)

HRAEAG T, BEAMR AR 0.259 7,57 8 J1R %R 0.522 9, 3£ 6 25(3) FIA M THE5 R E W, ik B
B HRE 57 s B B R AT A, Al ) A R AR 7 AR | IR RE 95 3l ) i i 2 | )
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[ EX-22'INED) Tk HAE(2) TFP(3)
loassot 0. 540 0.583" 0. 304"
gasse (0.003) (0.003) (0.003)
lehskill 0.114* 0.137° 0. 059"
e (0.003) (0.004) (0.003)
olskill 0.219* 0.191 ~0.254™
& (0.004) (0.005) (0.004)
chekill 7.159 5.741 4.265
: (0.869) (1.058) (1.139)

lecitvsiz 0. 465 0.395 0.139
getlysize (0.048) (0.058) (0.026)

Lehfimnb 0. 070 0. 070" 0.055"
& (0.004) (0.005) (0.004)

lewfimah 0.185™ 0.155™ 0.101"
& (0.020) (0.025) (0.021)

lepered -0.204 " -0.132* 0.071"
spersdp (0.040) (0.049) (0.021)

Ieforinem -0.087 " -0. 066 -0. 056"

’ (0.008) (0.010) (0.012)

lewovsnd -0. 604 -0.518" -0.235"
SEOVSP (0.064) (0.078) (0.044)

leaverad -0.220" -0. 183 -0.051™
saVE (0.022) (0.027) (0.011)

lenortdis -0.225" -0. 186 -0. 108"
&p (0.025) (0.031) (0.023)
‘ 10. 628 ™ 7.998 4. 644"

il
IR (0.861) (1.047) (0.653)

BN Fogl Fogil Fog
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Adjust R’ 0. 670 0.616 0.234




26 KA 2E R (SRR 2021 4E55 27 &5 5

3. LAB A A T AR 0) 2 il 3l PN 34
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Joasset 0.541* 0.583 " 0.541™ 0.583 ™
8 (0.002) (0.003) (0.002) (0.003)
lehskill 0.128 0.147* 0.128" 0.147**
&hs (0.002) (0.003) (0.002) (0.003)
elskill 0.194 0.172** 0.193 ™ 0.172**
& (0.002) (0.003) (0.002) (0.003)
hhskill 0.130 0.285 " -0.679™ -0.995 "
) (0.037) (0.049) (0.137) (0.181)
lecitvsize 0.083 ™ 0. 096 0.105™ 0.087 "
sy (0.011) (0.015) (0.013) (0.016)
P 0.151™ 0.235™"
hhskill xlgcitysize (0.024) (0.032)
whekill -0.312* -0.413* 1. 464" 0.387
$ (0.066) (0.087) (0.288) (0.380)
et -0.319™ -0.154*
whskillxIgcitysize (0.049) (0.065)
lehfimnb 0.045 0. 049 0.045™ 0.049
& (0.002) (0.003) (0.002) (0.003)
lewfimnb 0.019 ™ 0.017" 0.019™ 0.016"
(0.007) (0.009) (0.007) (0.009)
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gperedp (0.011) (0.014) (0.011) (0.014)
Iaforinem -0.027"" -0.017"" -0.021 ™ -0.018™
: (0.004) (0.005) (0.004) (0.005)
lewovsnd -0.073 ™" -0.093™" -0.075™ -0.093 ™
SEOVSP (0.009) (0.012) (0.009) (0.012)
loaverad ~0. 042" -0.038 ~0. 040" -0.038"
savE (0.006) (0.007) (0.006) (0.007)
lenortdis -0.018™ -0.019™ -0.012™ -0.020™
&P (0.005) (0.007) (0.006) (0.007)
BIEAR 3.406 ™ 2.073" 3.321™ 2.116™
" (0.116) (0.156) (0.119) (0.159)
PoX s A =4 =4 =4 =4
I7 ik i Fe#) 4l Fi#) T4l
M EAR 116 861 110 305 116 861 110 305
Adjust R? 0.722 0. 644 0.722 0. 645




EOEE WA IR AN BRI T Tl Al A AR AR RS 27

VUG58 S BORE X

N7 A R BRI SR S o 0335 1 26 55k SR B B e A T IR T 1 KT sl Be 1) O . RN
JIGEA MM AR AR R/ TR B3 in A D AR R i U vl RS KA R
LR, ASCRIA 2004 A E Tl AR O 2000 AN A A3 B BORNRIN R T e AR
YN | ATROUE Tk Al 25 7= 5800 A SEUE RS 3 N ) BEAR SRR M S S o . ARSI 58 & 81, 0
T BEA B T 1] fhi SO, F2 AR T N HRUREAE 300 J7 DL BRI, HN T 8 A Ui H 3000 Fifi
IR B o, LG NRER A7l N T AR SR Bt 3 el RS 32 i i, 47l
AN NG IE SN PR B T ALY R sl 55 . AL S ok, KAl | B B AR Al 3k
A Al I T T BE AR KP4 8 AR A L ) i RSO B R

ARG HA —E MEUR & L, H—, i B R Tl A ik AR S AR b T N T %%
ACZPHEHE)MFES T, MK B W7 L 258 T R AT R8CR Mg, ARSI N1 54
HMERPERIAETESR AL T B IR, U8 7R R R B T BEAS AR B Tl Al 2F 7 AR B e Y
FAEM, X ERE R E R INAE 857, $ AN I BEARAE R, W S 5N ) B AR LS M BR A £
e SRR O A U IRR N I REAKE BE TG, H ) 0T [ T A Y R 2R R R
SRPLR B AFAETE 224, RITT P45 7™ B 1) 5 300 41 3 R P 35 ¥ Y 45 ) BT =2 3] o B . AR ST F
FEFEHA IR TT RIS 5 2T T AR (B A 76 2 B AR, BUASTER K R TIN5 T R
TSNP | T3 T 4 4 SR 2 AL S BB I T A AR EE M W A R B L TR, K
BT AE AR HE AT RR O TN P AT R Ky VR FH 3

SE K
(14 BT KA ERA . ZNBE2FFHINAEL AR[]]. 2FF(F7)),2017(4) :1499-1532.
[2]R B ,20)5 P T A FAINEEN E 5 kRt R 5 R [ )]. 2553 &,2013(9) :60-69.
[3]1GLAESER E L,MARE D C. Cities and skills[ J]. Journal of Labor Economics,2001,19(2) :316-342.
[4]DAVIS D R,DINGEL J I. A spatial knowledge economy[ J]. American Economic Review,2019,109(1) :153-170.
[5]3 5% A 7. KmT I T £&He THD0(J]. 2FF(FF)),2015(4) :1467-1496.
[6]DURANTON G, PUGA D. Micro-foundations of urban agglomeration economies [ M ]//Handbook of Regional and Urban
Economics. Amsterdam : Elsevier 2004 :2063-2117.
[ 7]MORETTI E. Estimating the social return to higher education: Evidence from longitudinal and repeated cross-sectional data
[J]. Journal of Econometrics,2004,121(1/2) ;175-212.
[ 8 IMORETTI E. Workers’ education, spillovers , and productivity : Evidence from plant-level production functions[ J]. American
Economic Review,2004,94(3) :656-690.
[9] R, 548 Jo T A ALEAR A9 3R T 238 T HUBER v IR S5 AL A A A SR M IRALIESE [ ] ]. 2347 52,2016( 12) :90-103.
[10]GLAESER E L,RESSEGER M G. The complementarity between cities and skills[ J . Journal of Regional Science,2010,50
(1):221-244.
[11]COMBES P P,DURANTON G,GOBILLON L, et al. The productivity advantages of large cities ; Distinguishing agglomeration
from firm selection[ J]. Econometrica,2012,80( 6) :2543-2594.
[ 12] YANKOW J J. Why do cities pay more?An empirical examination of some competing theories of the urban wage premium[J].
Journal of Urban Economics,2006,60(2) :139-161.



28 KA 2E R (SRR 2021 4E55 27 &5 5

[13]Z4cra ARk T ALAE BAk £ 75 5 ah % THMN[]]. £ 45% 2017(8) :36-51.

[14]50 =8 . WA BORNIG K 0RO B T A S FARINSRIE R 3T ]]. 235 ,2016(4) :170-192.

[15] GLAESER E L, LU M. Human capital externalities in China [ R/OL]. [ 2020-05~16]. National Bureau of Economic
Research,2018. hitps ://www. nber. org/papers/w24925.

[ 16 ]RAUCH J E. Productivity gains from geographic concentration of human capital ; Evidence from the cities [ J]. Journal of
Urban Economics, 1993 ,34(3) ;380-400.

[ 17]ROSENTHAL S S,STRANGE W C. The attenuation of human capital spillovers[ J]. Journal of Urban Economics, 2008, 64
(2):373-389.

[ 18]RICE P,VENABLES A J,PATACCHINI E. Spatial determinants of productivity ; Analysis for the regions of Great Britain[ J].
Regional Science and Urban Economics,2006,36(6) :727-752.

[ 19]CICCONE A,PERI G. Identifying human-capital externalities ; Theory with applications[ J]. The Review of Economic Studies,
2006,73(2) :381-412.

[20]WINTERS J V. Human capital externalities and employment differences across metropolitan areas of the USA[ J]. Journal of
Economic Geography,2013,13(5) :799-822.

[21]COMBES P P,DEMURGER S,LI S, et al. Unequal migration and urbanisation gains in China[ J ]. Journal of Development
Economics 2020, 142 :102328.

[22]GALINDO-RUEDA F. Social returns to human capital and the spatial distribution of productivity amongst British firms[ R/
OL].[2020-05-17].CeRiBA, 2004. http://citeseerx. ist. psu. edu/viewdoc/download? doi = 10. 1. 1. 197. 4079&rep =
repl &type=pdf.

[23] 04l , FA R, T Likstd bk = ReyHem .,k g 7 B T bW HAEFEIEE]]]. 3 ZFATR,2015(2) :23-40.

[24]FA B E. BUFR TS T A F5 kA PEABRER[]]. P oM EZEEKFFR,2018(4) :71-81,159.

[25] 3R, L. BURAMNBE S LA =& A FX B TS L2554 [1]. ¢ E I LEZF 2012(7) :70-82.

[26] 22k X THmbE PE T LA RAE =R ATRE A GRAGIH[T]. 285 ,2013(2) : 156-169.

[27]3RA,ZF 0 &%, B o itat P A A A P 42 Fv, ok A F B R 25 2 43k 6§ 2 389E 3% . 1999—2003[ ] ]. &2
# 57 ,2009(12) ; 11-26.

[28]7kms % 450 SR ABER T AL E A AL A > FEKYaey TR [T]. drizit a5 ,2008(4):26-
32,126.

[29] ZA5 4 nfg M. B Tl & $038 B 6948 R BLK Ao B P T ], #7235 ,2012(5) : 142-158.

[30] GLAESER E L,RESSEGER M, TOBIO K. Inequality in cities[ J]. Journal of Regional Science,2009,49(4) :617-646.

[B1]E IR, 4. 5 AR LLERT AN AR L= By EFr 3 AR [)]. Z2FAF5,2019(1) :132-149.

[32]BERRY C R,GLAESER E L. The divergence of human capital levels across cities[ J]. Papers in Regional Science,2005,84
(3) :407-444.

[ 33] MARSHALL A. Principles of economics[ M ]. London : Macmillan Press,1920:412-431.

[34]DAVIS D R, WEINSTEIN D E. Bones, bombs ,and break points; The geography of economic activity[ J]. American Economic
Review,2002,92(5) ; 1269-1289.

]
]
JZ
]

[35]WHEELER C H. Do localization economies derive from human capital externalities?[ J]. The Annals of Regional Science,
2007,41(1) :31-50.

[36]5641 5, 6 2%, iy LRHFE FH AT 5,k 042 L 47 L AE3E] J]. it aF3 2008(5) :36-44,126.

[37]COMBES P P,GOBILLON L. The empirics of agglomeration economies[ M ]//Handbook of Regional and Urban Economics.
Amsterdam ; Elsevier, 2015 ;247-348.

[38] B2 %, THEEMAREHRAA S LmATAT[]]. P E T LLZHF,2018(11) :155-173.



EOEE WA IR AN BRI T Tl Al A AR AR RS 29

[39] @A Avahl TS E T D A TFTAANTARRAAGHTL[]T]. s 225 ,2020(5) :65-78.

Identifying human capital externalities in cities: An empirical study

based on the perspective of manufacturing plant’ s productivity
WANG Jia', XU Wei’
(1. Institute for Suzhong Development, Yangzhou University, Yangzhou 225009, P. R. China;
2. School of Economics and Management, Wuhan Polytechnic University, Wuhan 430023, P. R. China)

Abstract: The existence of human capital externality has important practical significance. It is an
important decision-making basis for the government to invest in education and human capital. This paper
identifies human capital externality from the perspective of industrial plant’ s productivity using the Chinese
Industrial Enterprises database, Census of Population, and China Urban Statistical Yearbook. Considering the
endogeneity of urban human capital, we used 2SLS estimation method to empirically study the impact of urban
human capital on industrial plant” s productivity. We find that the output of industrial plant is significantly and
positively correlated with the ratio of urban population with college degree or above after controlling for a
plant’ s own human capital. The positive externalities of urban human capital mainly exist in megacities with
population more than 3 million. We also explore the human capital externality within manufacturing industry by
dividing the human capital into two parts: intra-industry and other manufacturing industries, we find that the
positive externality of intra-industry human capital will increase with the city size growing, while the positive
externality from other manufacturing industries will decline with the city size growing. From the perspective of
plant’ s heterogeneity, we find that the productivity gains of hi-tech plants, non-state-owned plants and large
plants generated by human capital spillover within cities are greater. In addition, the city’ s FDI,
government’ s fiscal expenditure and distance to ports have negative effects on industrial plant’ s productivity.
The conclusion shows that it” s particularly important for sustainable economic growth in the new era to increase
human capital investment, upgrade human capital structure and release human capital spillover effect in big
cities.

Key words: human capital; spillover effect; plant’ s productivity; city size; heterogeneous firms
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