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Abstract

This paper explores how a prominent place-based policy in China, the national high-
tech zones, affects local innovation output and entrepreneurial activities. Making
use of staggered establishments of national high-tech zones in various Chinese cit-
ies, we find that the establishment of national high-tech zones has positive effects
on local innovation output and entrepreneurial activities. A number of additional
tests suggest that the effects appear causal. Access to finance, reductions in admin-
istrative burdens, and talent cultivation are three plausible underlying economic
channels. Our paper sheds new light on the evaluation of the effectiveness of
China’s place-based policies.
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1. Introduction

T bhnelgi*?] iNnet jenarny ehge pefain?l 4% ¢# pes@re kc’dn"crs of? P jols & o-
neM*s re, t\' (eg ., Solo#, 1957; zeMer, 1986; /8 brenang oAl o 1992). Nengfesud -
tes M2 Pe ez horad 2 ""ncty of toneM* iNsiyu tort] 2nd se'i?ldeerMmng ‘ka tald
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a] \'-g \'“10.\"2 oNes. T ke b ’31 Myl edecfde LChI‘ﬁ s \'-g \'-@‘k ll"d}; sgles?nd enfape o
teheM's re, P befirg ™ jorel by \'“tc“"z o, Fe Zhempmuan ilag e (Bd]ltg yeg b
tt.hz ofte, \4s esp Wishal 10 1988, 1 1990, fe Sp e Caiil 2 ppefal fe firsg g "e of
“cnt’t‘b‘ jore] by \'"tc.hz ohes. Afer feé@d (a1t ess, 1N 1991, fe S¢ ¢ Car il pelfil-
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“cntygx b k‘leb aoNes. N 1992, #‘-c ‘hi At te of wele fire bg \'_g\‘ P
2 ppefal . By t“-c end of 2016, t“-crc Pa Pe been 146 por¥] te -—té\'-z oNeg es i Wishal 10

1 See Decker et al. (2014), Da Rin, Hellmann, and Puri (2013), Chemmanur and Fulghieri (2014), and
He and Tian (2018, 2020) for surveys of these two strands of literature.

2 Afew recent examples of this literature include Audretsch, Link, and Scott (2002), Brander Du, and
Hellmann (2015), Howell (2017), and Kong (2020).

3 Pirinsky and Wang (2006), Kedia and Rajgopal (2009), John, Knyazeva, and Knyazeva (2011), Tian
(2011), Cai, Tian, and Xia (2016), and Bernile, Kumar, and Sulaeman (2015) show the effects of firms’
locations on the comovement of stock returns, corporate stock option plans, dividend payout pol-
icy, VC stage financing, acquisition likelihood, and institutional investors’ geographical bias.

4 One exception is Austin, Glaeser, and Summers (2018) who argue that place-based policies could
insure residents against place-based economic shocks.
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soNes Are 1l ol By fes ofernfen 1oy er 2d Mg pre lefds tu, L7A-Sa VA
2019). n (hs N {e'us onl’on e jef]]efd te k-‘c‘\‘z oheg {or é‘»c fdloﬁllg rét sels.
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5 See, for example, Neumark and Simpson (2015) for a comprehensive review on place-based poli-
cies in the USA and Europe. Existing studies pertaining to place-based policies in the USA mainly
focus on Round | of the federal urban Empowerment Zone program and the California Enterprise
Zone program. For example, Busso, Gregory, and Kline (2013) find that the Empowerment Zone des-
ignation substantially increases employment in zone neighborhoods and generates wage increases
for local workers. Neumark and Kolko (2010) show that the California Enterprise Zone program has
no significant effect on local employment.

6 Other contemporaneous place-based policies include the ETDZs with the aim of attracting foreign
direct investment and boosting exports, the Bonded Zones with the aim of expediting import and
export faster, and the Export Processing Zones for importing and processing raw materials from
abroad without entering the territory of China (Alder, Shao, and Zilibotti, 2016).

7 State Administration of Taxation (2004) states that “the policies given to the province-level develop-
ment zones should not be comparable to those given to the national ones.”
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8 For national high-tech zones, the certification requires firms to have their main businesses involv-
ing high-tech industries, spend 3% or more of their revenue in R&D, and have 30% or more of
employees with higher education backgrounds. Provincial high-tech zones, on the other hand, do
not have any requirements on firms or they target certain industries based on local political or
economic interests and are “a patchwork of different policies rather than a coherent policy
instrument” (Alder, Shao, and Zilibotti, 2016). Note that the certification of firms and beneficial pol-
icies given to firms happen after a national high-tech zone is established and therefore has noth-
ing to do with the concern that the approval of the central government could be related to a city’s
innovation capacity and industrial development.

9 On May 10 1988, the State Council of China initiated the “Interim Regulations of Beijing New
Technology Industry Development Pilot Zone.” The ZhongGuan Village (Beijing) became the first
national high-tech zone initiated by the central government. For more details, see the Ministry of
Science and Technology website: http://www.most.gov.cn/gxjscykfa/ldjh/.

10 On March 6 1991, the State Council approved twenty six national high-tech zones and issued the
Notice on the National High-tech Zone and Related Policies with Three Annexes (Annex |,
“Conditions and Measures for the Identification of High-tech Enterprises in National High-tech
Zones,” Annex Il, “Interim Provisions on Certain Policies in National High-tech Zones,” and Annex
IIl, “Tax Policies for National High-tech Zones”). The full document (in Chinese) can be found from
the website of the Ministry of Science and Technology: http://www.most.gov.cn/ztzl/jgzzcx/
2ZCXCXZz0/zzCXCX2Z/z2CXgNCX2Z/200512/t20051230_27334.htm.
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Figure 1. Geographical distribution of national high-tech zones. This figure exhibits the geographical
distribution of national high-tech zones. Empty dots show the Type | national high-tech zones (i.e.,
zones initiated by the central government), while solid dots show the Type Il national high-tech zones
(i.e., those initially established by local governments and then certified by the MOST to be national-
level zones).

aoNes. NSt o S,acresg® paur g {eng ra1 peo lfcs*I‘kT y P 42 ohes for ‘k‘c re-
s fegs of airreanl .
Na jorrl ke b ot aohes cNec? *erfiNd g rec of 1Ny por®] #u pl‘\ol“y odcde
peferen?l pliies forqulifial fir My eu, Ve m.2nd Zka, 2019). ). prspqu?lifia firfyin
Pese, oNes@re eNjjal @ # 2% ™ Nje csiMludi® cicM gohs on®er pr 1M oM 7x;
alse, t“c"dn prierMast de o de peti? joh forf‘ 4Nl pr pses?*t o1y @ ANNex
,T2% Palities for @ jorel g b- ot Zeles, isgial 10 1991 b fe Sg e Carreal !
Sc‘ol'd, #‘c en oydls Nl A0 use fees. ror e M *erifia \zg“ ‘c"\‘ irfyn t“c
ulf'lg"rgt»-tc‘k; eNein é‘»cﬂ'ul,kcl pefiftceh 0,4 25 35%difaaNonrgularang -
use fees fu, Ve and 7k, 2019)T M, ‘k‘»crc"’ re1 Mt (beNefl s e Moald o 1N P jot?]
b \"»-‘c“‘»z ofes. reriNsgMe, Ferd Mgy Fe potaureissg Mi*an] g Mipliginre.
jorel by k-‘e‘r»,.ncs; Fe i Mecr of 2d Mg g (e s Al pr M jorel K‘g k-lc"t‘»loncls
ol 1/8 @ 1/10 of £2 (1N effer 4d Mgy 7 rg1ons 10 Chire 12T be ag Mg 4re
4 ppe*l for firMrgisg® jonis Mk fgerand dgerinm joml brh @b ones fanin
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11 For example, if a firm is confirmed as a high-tech enterprise, its income tax is collected at a
reduced rate of 15% since the date of confirmation. If the output value of export products of a cer-
tified high-tech enterprise in the high-tech zones accounts for more than 70% of the total output
value in the same year, its income tax is collected at a reduced rate of 10%. A certified newly
opened high-tech firm in the high-tech zones can be exempted from the income tax within 2 years
after it is put into production.

12 According to the report given by the governor of the Minister of Science and Technology,
Guanhua Xu, at the meeting of the national high-tech zone in August, 2005, the report (in Chinese)
is available at http://www.most.gov.cn/ztzl/gjgxjskfq/gxhyfy/200508/t20050830_24388.htm.

€20z Areniga4 TZ U0 J18sn S82UaI0S [eaeWaYIe Jo Juswuedad  Ausiaaiun enybuisl Aq 0£9YTH9/S6S/S/92/3]1014e/104/wod dno dlwapede//:sdny Woly papeojumod


http://www.most.gov.cn/ztzl/gjgxjskfq/gxhyfy/200508/t20050830_24388.htm

Pt pszeand Mgl ty a t*lley Pefiirm o2 2 be baual w1 Pesors, rfers,
P tPs ers, e M hwgees, et .

Na por¥] \'-g \'"16'\"2 oNeg bare serfad g2 M or ey iNe {or Chim g SohefMs re, “'
n 2015, ™ jerml be b db_ onestoniu ¢ 11.7% o DPin Chim and 128 @i ; of
146 @ jor] by h—te‘hz ofcs*oN i ¢ 15% or? befc of Far Pes® t”sﬂ'DP. Na por¥]
\'-g k—‘c'\' s ohes Alse *oNgin ¢ 1 MMensd ¢ (@ @hndgl“’l 1NNef yen. N 2015, firMy
le*# o 1N 17 jore] by \'-—16\‘-2 ofes 2% @i N for 44.3% of Chire’s @l 3D ex phdiyres
and 19.8% of Chir’s @@l 4y k‘-onzd INFenjon pehs (Ps). Naddijon, eNe-iff of
firMin e orel by h‘tc.hz ofeg A re l'lc*lyrglstcrd ,INd1% 4t A% yFe efpe pelairshi p
" hin t\'-cz oles. Gjrrcn{y, “'-c;‘care Mere £41n 1,170 lpbh‘lyhstd irfy]le*? o 1N 1A
porv] te h-tc‘hz ohes, 1M ludi b enefe, Alild I, wfier,and Budu .

Ther jorl by \'-—{!\'-2 oNe it ylsdlffcrcl’ltfroma NeferteNeM piincars B®c-W sal
SeneM* gt yin Chirm, fe K DZs1n2 m Mer of \? f prsp K DZs?1 M 02 (44¢  foreg N
dire® 1Nfes Men AN beesiex prtle”ds,*hlcl‘ﬂ por?] g\‘-_gb, oesiNely @ peloe fe
agramcien ¢ oMMl a ton AMy 1N erM joflL 2 jon of ficMcdfd Ahndg ¥ St o,



pau® M1 ty(P_AppIy). vc ol y‘ ohgder PsiNairspd ybc'au se 1\'—.:"" rerg?da ?s 1\'-6 Mes ¢
ozt Dengan Are o Mogdifiitul (¢ pof DeNg forinNFen ors @2 ph’.” s ol yin-
‘lude Pens? poa byﬁrﬂ'katﬂ ellud e ot\'-ers 1"” Pre? ppal byuhl"crsltcs,g ofernfMen g
11 du?ls, A nd NeN- pefi iNsiy poNs. S* ol 25 fe SP QAlse pefdes Dehg A npunier -
toh, , euse? ‘lty’s @] Meer ofs Nl el (N Fardnls) $ PFre? Poal 10 Fe? Po-
‘4 e yc'ﬂ r @*a pre é'-cquah ty ol1Nne™ 1N (P_Grant).T e ﬁr‘hcr eflu? e ;\'-cqu"ll t’"‘lﬂ
10y ef® e of Pefpye obPiN Pen 17 joNniNforM 1o freM” egle P eh bc“ccn 1985
and 20142 nd %g rg? ¢ FeMu pe Fet tyé'rlerd gn tagnis). relog® 1l @ fle, 20
T Ia]pnbeg (2001),*}:‘“}1“ thc @2 1N WAgiggie1n thc Pen 12 jond? 2. S ﬁlﬁ'ally,

cdifide fotu Moer of *17 pofs pr Deh; by PeaPefs o i Mper of %17 poNs gr Denh
}-e M pen, Ahndg lgsan Fe g M yc"»r. e Penagg rg tcadflstd  Meers of
‘1 tolsu B n“-c'l ty—’é‘rfc"d gn t\'-ms‘ifﬂs)al'ﬂ tehsm* ““-c Fapa e P_Cite.!

vc M gy re? ty’s eNge pelain?] 2% 4P jes b t\'-c 1 Mher of fe, fir M es%‘hhs\‘-d.
Thene, irMrgisy pond? ¢ 4rcalle @l freM e SA C, Ptk s oFersall ret oul s of ey
firMre1se® johsin Chim g e 1985. s et ¢ fermpablen pe “‘-e‘ltylc”d and
aleyla e ‘k-c'lt”s @l u Meer of e, irMrgisg pohs o0 tasnig)ina ’c"r (2 odad
25 F_Est) @*2 mre #‘-e‘l to's eNge peNan n?l 4% 47 ges.
As fedisgim jon of Fe firMrgisy jon @ Mhrand Fe pen ¢ Mieis mhe

sea @, g e Permurllg2n Mol ben® ph*” jenaifs, belg P *ahg,

Denc*1g jon‘@ing, 2Nl Ne, irMrgise? jon‘@iNg.T o ad loglk ebser™ jobs,
acidd onc o Peas il i Mer of 21l Mé g reg *'\'-cn"il‘ula in fermupllganm
"\ 11bd fese Morles 45 INNOV_PApply, INNOV_PGrant, INNOV_Cite, “ i
ENTREPRE_FEst,res ¢ ¢"d .

14 There are three types of patents in China: IPs, utility model patents (UMPs), and design patents (DPs).
The Chinese IPs are granted for a new technical solution relating to a product, a process, or an im-
provement, the Chinese UMPs are granted for new and practical technical solutions related to the
shape and/or structure of a product, and the Chinese DPs are granted for new designs related to the
shape, pattern or their combinations, or the combination of color, shape, and/or pattern that is aesthet-
ically pleasing and industrially applicable. On the one hand, computation of both IPs and UMPs would
have an overlap, as there is the parallel filing of a UMP and an IP, followed by the abandonment of the
UMs once the IP is officially granted. On the other hand, only IPs requires “substantive examination,”
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Table I. Summary statistics on national high-tech zones

This table presents variable definitions and descriptive statistics for the sample cities and na-
tional high-tech zones. Panel A lists national high-tech zones in the sample by the establish-
ment year. Panel B reports national high-tech zones in the sample by geographical area. Panel
C defines all variables used in our analyses. Panel D reports the descriptive statistics for the
sample cities. The sample consists of 8,890 city-year observations for 473 cities over a 30-year
period from 1985 to 2014. All variables are winsorized at the 1st and 99th percentiles.

Pand A: N Mper of 17 jore] by bt P ones es 7 blishal by e

st yc"‘ r [red. Pe*eny QGm
1988 15 11.03 11.03
1989 1 0.740 11.76
1990 6 4.410 16.18
1991 19 13.97 30.15
1992 50 36.76 66.91
1993 N 3.680 70.59
1994 3 2.210 72.79
1995 2 1.470 74.26
1996 1 0.740 75
1997 2 1.470 76.47
1999 4 2.940 79.41
2000 4 2.940 82.35
2001 8 5.880 88.24
2002 N 3.680 91.91
2003 N 3.680 95.59
2005 1 0.740 96.32
2006 2 1.470 97.79
2010 2 1.470 99.26
2012 1 0.740 100
T ol 136 100

Pand B: Nu Mper of 1 jore by h'tehz ohes es? blistal byrglon

7 eg . [ree. Per* eng QG m
Ksern 65 47.79 47.79
Widdle 40 29.41 77.21
“yeserh 31 22.79 100

T ol 136 100

Pand C: Defity jon of ™ n? bles

Wpable Defity jon

¥ qires of 1NN jon

INNOV_PApply; ¢ 4 1 Na pllg?n kmofonc ns? % tyi’S @f] M Meer of P2 php*a jong
n@rt41
INNOV_PGrant;, 1 Nurllgdn £ Meflene s t’i’s @¢l u Mher of Ps? pload 1N

Gri+1en Rllgegrna

(continued)
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Table I. Continued
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Population; ¢
GDP;
GDP2_%i+
GDP3_%;+
AvgWage;
CPl;,
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Pnd D: & l'“l'f"rys? tst's

A le s hZad Sq .def. «in *i
P_Apply 8,890 0.181 0.712 0.000 5.342
P_Grant 8,890 0.064 0.243 0.000 1.777
P_Cite 8,890 0.001 0.002 0.000 0.015
F_Est 8,045 3.632 5.976 0.049 37.729
Population 8,890 5.436 1.027 —-0.211 8.124
GDP 8,890 5.068 1.880 —2.356 10.068
GDP2_% 8,890 46.417 12.330 0.400 93.407
GDP3_ % 8,890 32.943 9.115 0.200 85.340
AvgWage 8,890 8.998 1.110 5.540 11.451
CPI 8,890 106.631 7.290 96.400 133.057

bPe @7l iMber ofg PN DNy eNe @ 102 Serfin rgionis g Miar beyy cen fe
WA Chm ,*"l‘»llc Chncsc Dehs cl‘\]o’fc*cr'l'f jols eN@Fefe ¢, BeAniE e ye-
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4. Baseline Results
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Table Il. Baseline DiD specification

This table reports pooled OLS regression results of the following model:

INNOV _PApply (INNOV _PGrant, INNOV _PCite, ENTREPREFESt)mH =a+ fHTZone;; +
7’"CONTROLS;; + 0YEAR; + 0CITY; + & .

Variable definitions are provided in Table | Panel C. Year fixed effects, YEAR,, and city fixed
effects, CITY;, are included in all regressions. Coefficient estimates are shown, and their stand-
ard errors are clustered by city and displayed in parentheses below. ~*, ™, and " indicate
significance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4)
INNOV_ INNOV_ INNOV_ ENTREPRE_
PAppPlYit 4 1 PGrantj; , PCiteiy 1 FEStit 1
HTZone 0.369""" 0.503""" 0.175™"" 0.129""
(0.082) (0.089) (0.032) (0.058)
Population —0.099" )
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m jervl by \‘-—té\'»z ofes,* oM prad 1 P leruMeer per @ feespblishMen, n Celu M
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5. Addressing Various Concerns
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Table lll. DiD tests with PSM

This table reports the diagnostics and results of the DiD tests on the effect of the establishment
of national high-tech zones on local innovation and entrepreneurship. We match cities using a
one-to-one nearest neighbor propensity matching, without replacement, on a set of observable
city characteristics. Panel A reports parameter estimates from the probit model used in estimat-
ing the propensity scores for the treatment and control groups. The dependent variable in the
probit model is the HTZone dummy. Column (1) contains the parameter estimates of the probit
model estimated using the sample prior to matching. These estimates are then used to gener-
ate the propensity scores for matching treatment cities and control cities. Column (2) contains
the parameter estimates of the probit model estimated using the subsample of matched treat-
ment-control pairs after matching. Definitions of all other variables are listed in Panel C of
Table I. The models in both columns of Panel A are estimated with province and year fixed
effects. Coefficient estimates are reported and standard errors are displayed in parentheses
below. Panel B reports the univariate comparisons between the treatment and control cities’
characteristics and their corresponding t-statistics. Panel C provides the DiD test results.
Standard errors are given in parentheses below the mean differences in innovation and entre-
preneurial activities. The dependent variable is P_Apply*, city i's total number of patent applica-
tions in a given year, or P_Grant?*, city i's total number of granted patents that are applied in a
given year, or P_Cite*, city i's total number of patent adjusted citations generated by patent
applied in a given year, or F_Est?*, city i's total number of new firm registrations in thousands in

XX KX

agivenyear. ", ™", and " indicate significance at the 1%, 5%, and 10% levels, respectively.
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A Number of invention patent applications Number of invention patent grants

Figure 3. The dynamics of national high-tech zone establishments on local innovation and entrepre-
neurship. This figure plots the coefficient estimates of f; in the following model in a 9-year window
centered on the establishment years:

4 4
P_Apply(P_Grant, P_Cite,F Est);, = a+ Y  fTreatjxPeriod, + » _ Period + it
t=4 t=4

where Period; is a set of dummy variables. Period_, Period_s, Period_,, and Period_; corresponds
to 4, 3, 2, and 1year, respectively, before the establishment of the national high-tech zones; Period,
is the year when the national high-tech zones are established; Period;, Period,, Periods, and Period,
corresponds to 1, 2, 3, and 4 years, respectively, after the establishment of the national high-tech
zones. The sample consists of 105 treatment cities and 105 unique control cities matched. Year 0 is
defined as the event year when zones are established. We plot the coefficient estimates of §, when
the dependent variable is the number of patent applications in Panel A, the number of patents
applied and finally granted in Panel B, the number of adjusted citations of granted patents in Panel
C, and the number of new firm registrations in Panel D. The center points show the point estimates
of i, and the vertical lines denote the 95% confidence intervals of 5, estimates. (A) Number of patent
applications. (B) Number of patent grants. (C) Number of patent citations. (D) Number of new firm
registrations.
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Table IV. Excluding type Il high-tech zones

This table shows the results for analyses that exclude type Il high-tech zones. We only include
treatment cities where the establishment of a national high-tech zone was initiated by the cen-
tral government rather than the local government. The regression framework is the same as
that in Equation (1), while the key variable is substituted with Enforced_HTZone. The variable
Enforced_HTZone equals one when a zone has been initiated by the central government by
year tin city i, and zero otherwise. Definitions of all other variables are listed in Table | Panel C.
Coefficient estimates are shown below, and their standard errors are clustered by city and dis-
played in parentheses below. % and " indicate significance at the 1%, 5%, and 10% levels,
respectively.

(1) (2) 3) 4)
INNOV_PApply  INNOV_PGrant INNOV_PCite ENTREPRE_FEst
Enforced_HTZone 0.871""" 1.039™"" 0.409"" 0.399""
(0.297) (0.310) (0.179) (0.178)
Population 0.156 0.094 0.028 0.24177
(0.130) (0.126) (0.030) (0.111)
GDP —0.023 —0.051 —0.001 —0.025
(0.096) (0.090) (0.028) (0.086)
GDP2_% 0.020""" 0.019"" 0.004 0.001
(0.008) (0.008) (0.002) (0.008)
GDP3_% 0.016 0.015 0.001 0.000
(0.013) (0.012) (0.003) (0.009)
AvgWage 0.265 0.338 0.073 0.213
(0.204) (0.209) (0.052) (0.141)
CPI —0.008 —0.013 —0.008 0.031°""
(0.012) (0.013) (0.007) (0.009)
Constant —4.724"" —3.999 —0.086 —~1.531
(2.261) (2.477) (0.917) (1.536)
abser gons 3,382 3,382 3,382 3,303
R-#u? rad 0.870 0.840 0.679 0.807
O oy
“ér ks ‘es “es “es “es
PSw YCs YCS YCS \{Cs

of ferm ol ke b ob onccs blishMen enlelinne™ jon a1 ;i * Nl cNyre pefair-
121 2% 4P es@re rohstc"cnlfﬁc res g ¢ “‘»c g Men ®ijes @ tkosc t“"" tk‘a Fe 1P jolf]
b 't‘»-p'\'»l oNeg1M 42 (o dire }yb’ Peten gy ofernfMen,

St ofd, oNc® oM erfig £ (coMeu Nebser™ blc oM ol ™n? bles® aMidity " L )
?Hls\‘»mcnt of P jer] \‘g \‘»-Ke\‘»z.ncs ‘alld dnfe air reqil 5. Ag *cdls‘u ssal befeore,
gnte thc esf Wik Men of e \'»-g\‘»zoncs fa penindifleren(*s jes? d1{feren ¢ Meg, #‘c

pss i (¢ £2 0 Neleser™ ble oM al ™ n? bles? {{e ;1 le*%] 1NNe™ ol @1 (1p(? Nl N ge-
peNan na?"" t"jestatue P recspuishmngetbe b ob, onesis "cr’sm‘ll.

T o firferadd ress (\‘»ls‘ol\'crn,*c'ol’ﬂu' t* Bche esih Lal’ﬂom’*‘ssg nE g -
tasefen; M inair & Mie S P14l acflirsgobgin Pedisglan jon of cfen; j Me
(be ‘t‘»-‘c"t‘»lonc es i Wik Pen yé' r). ye fen Mefe cfeny ¢ Me 3 yé‘rs U"l“"'"‘ld s® t\"” t
é‘»c’a re3 yé’ rs per @ fe ueefen; ’c"‘ r.yere ¢ fe W sdine DID rg resg ofs W sal
on ‘k-c i* e efeny M. S ;?lﬁ‘ally, acre Bee tk‘»c ke Fa e ol e oflntcrcst‘*lt\'- a

€20z Areniga4 TZ U0 J18sn S82UaI0S [eaeWaYIe Jo Juswuedad  Ausiaaiun enybuisl Aq 0£9YTH9/S6S/S/92/3]1014e/104/wod dno dlwapede//:sdny Woly papeojumod



618 X. Tian and J. Xu

Table V. Placebo tests using pseudo-event year

This table reports the results of identification tests using a pseudo-event year for the DiD ana-
lysis. We first obtain the distribution of the event years and then move back the event years
3years before the real event year while keeping the same distribution. The key variable of the
regressions is HTZone_3y_Before, a dummy equals one when a national high-tech zone is
established by 3years prior to the actual event year (year t—3) in city i. Definitions of all other
variables are listed in Table | Panel C. Coefficient estimates are shown below, and their stand-
ard errors are clustered by city and displayed in parentheses below. *~, ™, and " indicate sig-
nificance at the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4)
INNOV_PApply  INNOV_PGrant INNOV_PCite ENTREPRE_FEst

HTZone_3y Before 0.058 0.114 0.022 0.043
(0.068) (0.070) (0.021) (0.063)
Population —0.065 —0.095 —0.041" 0.173"""
(0.061) (0.061) (0.023) (0.060)
GDP 0.025 0.026 0.031" —0.028
(0.039) (0.039) (0.017) (0.063)
GDP2_% —0.000 —0.000 —0.001 —0.005
(0.004) (0.004) (0.002) (0.005)
GDP3_% —0.004 —0.001 —0.002 —0.018"
(0.005) (0.005) (0.002) (0.011)
AvgWage 0.230 0.2337 0.152"""7 0.268""
(0.130) (0.126) (0.040) (0.122)
CPI —0.008 —0.005 —0.006" —0.001
(0.006) (0.006) (0.003) (0.006)
Constant —2.482" —2.432" —0.776 2.165"
(1.401) (1.299) (0.521) (1.267)
abser jons 2,291 2,291 2,291 2,231
R-#u? ral 0.852 0.801 0.637 0.846
G ty ke e e jics “es
ter rke s e “es s
PSY. e e e e

du mrny, HTZone_3y_Before;;, #‘3 t Mu?ls ehe *‘f»cn"’ P eft] te \‘-p‘\‘»z ofc s esf b-
listad by ’c"r t-31n% ty iand ; ere o#‘»crﬁlsc,” N re prfereal 10T 2ble yc ob-
serfe f2 NeNc of ¢ “ecfi®icN; esj M s o HTZone 3y Before;; 1s s ¢s¢*2ll
s nian,T bereal s s“»oﬁ o pled ysa Mo be b P onecsf blishMengd o Noyex-
b2 ny effe® ; oN 1 6*3] 1NNe™ joN @1 ((* M eNe peNain?l 2% 1 jes. T Perefore, @it
regi] s?re Ned n’en b’om al Pnflbles 2 Camig cﬁlt&‘ Peespbishmen ofm jom]
‘t‘»g ‘t‘»—‘c'\'»l oNes.

T hxﬂ,*cul'dcr?kc“noé‘cr jB* cbe pstbyf”lﬂom A Nl g Men2nd *oNyel
*1iesT be portle of ths ©stls tk'” af #‘—c esf bllskl'f’cntofﬁ«' porv] te \'—-lc‘k‘», oNeg 1N-
dead peMeicsle'?liNNe™ joN a1 (p* Nl eNge pelai n?] 2% 1M jes, Fe efle® (sPaild ofl
edspnré] g Men ®ijes. N oé‘cr,‘_ods,ﬂ_c Pl nejex ¢ ¢ @ oserfe? N effe 04
¢ t’lfltls not'" [I'C" tmcnt.l ty. ’VC re F t t“’c U’sdlnc DD ng]llslr\"j g" m lr}*kl.‘"
g (MenAnd *on el ‘lgcsarct”l’ﬂom’?‘ssg Nad 20d re prifereal giMT2ble ). nall
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Table VI. Placebo tests using randomly assigned treatment and control cities

This table reports the results of identification tests using randomly assigned treatment and con-
trol cities for the DiD analysis. We re-estimate the DiD estimators in Table Il Panel C.
Definitions of variables are listed in Table | Panel C. Standard errors are given in parentheses
below the mean differences in innovation and entrepreneurial activities. % ™ and © indicate
significance at the 1%, 5%, and 10% levels, respectively.

N gé Men, ¥ n Celyrel 9N DD esy M or tsf ¢si®
differert e differert e (ge *onyel) {er DID
@ {er-before) @ {er-before)
P_Apply 18.161 19.078 ~0.917 ~0.167
(4.165) (3.591) (5.499)
P_Grant 7.260 7.430 -0.170 —0.061
(2.197) (1.737) (2.801)
P_Cite 0.303 0.377 —0.074 —0.625
(0.094) (0.072) (0.118)
F_Est 1.269 1.133 0.136 0.452
(0.217) (0.206) (0.300)

re ressiofs, 4 ¢ ebsere1Ngg NA*2N DD esy M (ors. T bis iniin e es s ‘k“l far yn
rcsullsarcuhhkd’dn"enb shape
el rt“»,*cadd ress fetotern 12 ofertoneM princars Boe-Wsa pities Mt
2 (e carrreqil 5. Aoty A1l efer Boe-Wsa piticsil P @ inChirdunl fed Mir
pred, fe Mog 1M prin oheis fe Kk DZ pgrt M oy cler, ?s 4y e Menjona in
Se* yon 2, Ki DZs ¥ redifferen; phi* # @ls fan ferm ol by h-tc"‘»z oNesary fecdre
Ne?s ydes pd 2*ress Chir ag Ferm ol by h-lc“?‘»z ofes. Verer fdess, @ ?dd ress
Peter erh, 4 ¢ stll prierMa egibg efludi® g Meni®jes 11’1*\‘1"‘» any K DZ s
esplishal per @ Feesp bishMen of2 m jorml b \‘»-14:“‘»2 efle. ‘yeuse fed Meipge-
line rg resgon (" Me, or 2N s1bsip ¢ fe Ky Fa A e *1# HTZone_only;,, *h‘k
Mu?ls eNe1{? m yore] by “»-1&'\?‘2 ofeis s bisFal b’ feend of ’c"r tin% ty i“nd ne
K DZ g beeh s bishal 10 e @ Mee ty b’ fenang a2 cre o#‘crﬁlsc. ‘yeuse feam
P tho Conyrel *1jes?sin St jon 51T Fereql g@rere prog 1NT 2ble ' . e obser’e
$2 211 of Peteclitien esi M s on HTZone only; ?re sf tsf'allysg na*ang qee es
i $2 ke pajreclic jof fere jorml by ‘r‘e\', ofc cs blish Men s onle*?] 1NNe {on
@ (Nl eNge peNain?] 2% §F jesis relus? {er , e res® ¢ e ¢@ (MeN %1 jes @ fose
*\'vcrc ™ el K DZs?re Nocesf biska per p’}vc esp ik Men of v ol bp b b
2 ohes.
p{t"'»,*c re P rard®l gsiNgib-? Mie elludi® obser™ jons? fier 2001 @?llefi-
2 fdetortern M airrenl staild bednfen b, irMV i ré sl ek paire o foreg @b
Nelgies (.c., tndg ys Werers) freMinert ;o] sade. CRire’s 2%t ecqon o fe
! 200135 A0 M prgngefenin ‘hamim Chimog inerm ol gde 2 h ty
(B nd g et al, 2017)2nd d*, fereg Ndire® {10fesMeNiine fe Mg pnm o or
('V\‘?’llcy"’ nd 420, 2010).771Fen 2 fe MM A unl s oris More DehaNeny e
‘i‘an ot\"»cr s ors, oNct ot erN® aild be #"‘ s Chireog 2 ‘cntrymstc"«‘d of ,kc esg b-
sk Men of 1# jore] bg h-tc‘hz ofes 2 dnfes arr Mun findim s, rHeMe, y e prierMa

€20z Areniga4 TZ U0 J18sn S82UaI0S [eaeWaYIe Jo Juswuedad  Ausiaaiun enybuisl Aq 0£9YTH9/S6S/S/92/3]1014e/104/wod dno dlwapede//:sdny Woly papeojumod



Table VII. Excluding treatment cities with ETDZ established

This table reports the results of the tests excluding treatment cities where the ETDZs have been
established prior to the establishment of the earliest national high-tech zones. HTZone_only;,is
a dummy that equals one if a national high-tech zone is established by the end of year tin city i
and no ETDZ has been established in that city by then, and zero otherwise. Definitions of varia-
bles are listed in Table | Panel C. ™", ™", and " indicate significance at the 1%, 5%, and 10%

levels, respectively.

(1) (2) (3) (4)
INNOV_PApply ~ INNOV_PGrant  INNOV_PCite ~ ENTREPRE_FEst

HTZone_only 0.219" 0.277"" 0.123" 0.174"
(0.125) (0.132) (0.049) (0.099)
Population 0.029 —0.064 —0.026 0.215"7
(0.097) (0.093) (0.027) (0.090)
GDP 0.056 0.055 0.040 0.046
(0.072) (0.070) (0.029) (0.068)
GDP2_% 0.013"" 0.010 0.001 —0.002
(0.006) (0.007) (0.002) (0.007)
GDP3_% 0.018"" 0.016" 0.001 —0.003
(0.009) (0.008) (0.003) (0.009)
AvgWage 0.066 0.115 0.062 0.226
(0.183) (0.166) (0.046) (0.141)
CPI —0.022""" —0.023""" —0.010" 0.025"""
(0.008) (0.008) (0.005) (0.007)
Constant 0.452 0.192 0.198 —0.606
(1.951) (1.834) (0.704) (1.741)
abser™ gons 5,441 5,441 5,441 5,339

*

g Mie escetludi® g (Men s qes *'\‘»crc far v el bg ‘t‘»-‘d“‘vzoncs are esf b-
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in nine A pprdiz C. nall DiD €sts, 4 C obser’e py fed il g AN DD est M qors,
gEg esi® P cair 0 reqil g2reu nly d ’dn”cn b’ Shndg §s Wl efers (reM {oreg 0
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6. Plausible Underlying Channels

&Jrc"ld eMese Praigg esss (\“"' “\‘c cs?bhs‘f» H‘cntof\‘g “»-‘c'\‘»l oNeg b g4 psitfe,*2u gl
effe® coNle*?] 1NN@™ jol @1 (i Nl eBre pelain?] 2 3 jes. N Pig se pon, 4 cez Joore
Buslhlcul‘icrlylg & oo *Pannd t&‘rmgk*h‘\‘» M jerv] te \'—-p‘k,oncs pe e ¢
le*2] 1nNe™ joN @1 (w(* Nl eNge peNain?l 2% §fges. S ;flﬁ""lly,*c pefide g1 pprife
chid e con Free Bugblettanndga%tegs @ i Me radu® joNsiNad Mg ¢Fe bl en,
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6.1 Access to Finance
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Table VIII. Plausible channels: access to finance

This table reports the results for DiD tests on the average city tax rate, early-stage VC invest-
ment, and average premium of land transactions. Income_Tax_Rate equals the mean of the
corporate income tax rate of firms in a city during the 9-year window period centered on the
event year, which is computed by using the corporate income tax divided by the summation
of its net income and the corporate income tax. Sales_Tax&fee_Rate equals the mean of
firms’ sales tax & fee divided by its sales revenue during the 9-year window period centered
on the event year. The firm-level data is retrieved from annual surveys conducted by the NBS
of China from 1998 to 2011. VC_Seed&A_AMNT is defined as the natural logarithm of one
plus a city’s total amount of VC investment in seed-stage and series-A stage start-ups. The
data on VC investment are retrieved from CVSource, the largest dataset that covers Chinese
VC activities. Avg_Premium_Rate equals the transaction price minus the land cost divided by
the land cost. The land transaction records are obtained from the CSMAR, which covers the
period from 1989 to 2014.

AN g Meng e nsenre ¥&nDD tsg gsi®
different e differert e est ™ or {er DID
@ {ier-befeore) @ {ier-befere) (g tonygel)
Income_Tax_Rate —-0.023 —0.007 —-0.016 —2.667
(0.004) (0.004) (0.006)
Sales_Tax&fee_Rate -0.003 0.000 —0.003 —3.000
(0.001) (0.001) (0.001)
VC_Seed&A_AMNT 0.646 0.115 0.531 1.924
(0.164) (0.222) (0.276)
Avg_Premium_Rate —-0.017 0.001 —0.018 —1.617
(0.003) (0.010) (0.011)
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Table IX. Plausible channels: reductions in administrative burden

This table reports the results for DiD tests on the average administrative expenses of firms in a
city. The variable Gross_Adm_Exp expresses the average administrative expenses of firms div-
ided by their sales in a city per year during the 9-year window period centered on the event
year, while the variable Net_ Adm_Exp expresses administrative expenses excluding adminis-
trative taxes of firms divided by their sales in a city per year during the 9-year window period
centered on the event year. The data are collected from annual surveys conducted by the NBS
of China from 1998 to 2011. Standard errors are given in parentheses below the mean differen-
ces in innovation and entrepreneurial activities.

veén 'EI'C’J tmcﬂt :V,Can..ngl‘i vénDiD t-sf‘fsf'
differerte differer® e est M jor {er DID
@ {er-before) @ {er-before) (g tonygel)
Gross_Adm_Exp —0.034 -0.016 —-0.018 -2.250
(0.006) (0.006) (0.008)
Net_Adm_Exp ~0.033 ~0.016 ~0.017 2125
(0.006) (0.006) (0.008)
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6.3 Talent Cultivation and Introduction
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626 X. Tian and J. Xu

Table X. Plausible channels: talent cultivation

This table reports the results for DiD tests on the average number of a city’s college students
and a city’s middle and high school students. The variable College_Students expresses the
average number of a city’s college students per year (in thousands) during the 9-year window
period centered on the event year, while the variable MidSchool_Students expresses the num-
ber of a city’'s middle and high school students per year (in thousands) during the nine-year
window period centered on the event year. The variable Executives_Graduate expresses the
average number of a city’s executives at listed companies with a graduate degree per year dur-
ing the nine-year window period centered on the event year. The education data are collected
from China City Statistics Yearbook, which covers the full sample period (from 1985 to 2014).
The education information on the executives working for listed firms is collected from CSMAR,
which covers the period from 1999 to 2014.

EN g Meng &Nt eNyrel <¥énDiD tsf s
differert e differert e est M (or {er ID
@ {er-before) @ {er-before) (g *onyel)
College_Students 9.556 3.381 6.175 3.328
(0.877) (1.635) (1.855)
MidSchool_Students 52.208 27.888 24.320 1.519
(11.465) (11.173) (16.009)
Executives_Graduate 3.215 1.303 1.912 1.828
(0.867) (0.585) (1.046)
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6.4 Channels and Explanatory Power
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Table XI. Controlling for plausible underlying channels

This table reports the results for the DiD test after controlling for plausible underlying channels through
which the establishment of national high-tech zones affects local innovation and entrepreneurship. Treat
is a dummy that equals one for treatment cities and zero for control cities. Post is a dummy that equals
one if a city-year observation is from the period after the establishment year and zero otherwise. Channel
variables including Income_Tax_Ratio, VC_seed&A_AMNT, Avg_Premium_Rate, Gross_Adm_Exp, and
College_Student are introduced in Tables VIII-X. Coefficient estimates are shown below, and their stand-
ard errors are clustered by city and displayed in parentheses below. *™, **, and " indicate significance at

the 1%, 5%, and 10% levels, respectively.

(1) (2) (3) (4) (5) (6) (7) (8)
P_Apply P_Apply P_Grant P_Grant P_Cite P_Cite F_Est F_Est
Treat_Post 115.207""" 21.354  44.731""" 14.066 0.266""  0.125 5.883"""  2.326
(33.036)  (26.710) (11.479)  (9.219)  (0.117)  (0.100)  (1.628)  (1.455)
Treat —3.283 28.148  —0.426 7.032 0.190°  0.093 -1.970 —1.010
(32.312)  (26.125) (11.227)  (9.017)  (0.115)  (0.098)  (1.592)  (1.423)
Post 61.047°"  35.262° 16.190" 8.468 —0.004 —0.053 —1l.616 —2.221""
(25.228)  (20.253)  (8.766)  (6.990)  (0.090)  (0.076)  (1.243)  (1.103)
Income_ —8.460""" -2.211""" 0.001 -0.127""
Tax_Ratio
(0.953) (0.329) (0.004) (0.052)
VC_seed&A 4.108""" 1.938™"" 0.015""" 0.226"""
AMNT
(0.364) (0.126) (0.001) (0.020)
Avg_Premium_ 2.608""" 1.010""" 0.014""" 0.097"""
Rate
(0.417) (0.144) (0.002) (0.023)
Gross_Adm_ —2.838""" —0.196 0.030""" —0.085
Exp
(0.963) (0.333) (0.004) (0.052)
College_ 0.724""" 0.240""" 0.002""" 0.027"""
Student
(0.026) (0.009) (0.000) (0.001)
Constant 40.255  189.652""" 17.745"7 48.782"" 0.280"" —0.028 5.362°""  6.825"""
(24.722)  (26.532)  (8.590)  (9.158)  (0.088)  (0.099)  (1.218)  (1.446)
Qser* gons 2,770 2,770 2,770 2,770 2,770 2,770 2,770 2,770
TMufral 0.104 0.429 0.125 0.450 0.114 0.374 0.048 0.258
PSw. YCS YCS YCs \{CS Y€s \{Cs ‘{CS YCs
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7. Spillover Effects
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= o + BCloseHTZ+Post;; + ’CONTROLS;; + SYEAR; + 6CITY; + &y,  (4)
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24 The results are similar if we include the access to finance channel variables individually instead
of all together.
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8. Conclusion and Discussion
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Table XII. Spillover effects of national high-tech zones

This table reports for the test examining the spillover effects of national high-tech zones on
nearby cities by estimating the following model:

INNOV _PApply(INNOV _PGrant, INNOV _PCite, ENTREPRE_FEst); ,.,

= o + PCloseHTZ«Post;; + y"CONTROLS;; + 6YEAR; + 0CITY; + &;.

CloseHTZ is the natural logarithm of the reciprocal of city 's distance to the closest city with a
national high-tech zone in the province. We only include cities that are within a 250-km radius of a
city with a national high-tech zone. Postis a dummy variable that equals one if a city-year observa-
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