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Local economic growth targets and urban

industrial carbon emissions

Evidence from government work reports of 270 prefecture level cities

Abstract: Based on the economic growth targets issued by the government work reports of
270 prefecture level cities, combined with cities data, this paper systematically studies the impact
of local economic growth targets on urban industrial carbon emissions. It is found that: (1) there is
a significant "inverted U" relationship between local economic growth goals and urban industrial
carbon emissions, which is still valid after a series of robustness tests; (2) for cities with higher per
capita GDP, smaller population size, stronger innovation ability and lower degree of marketization,
cities in the central and western regions, cities with weaker comprehensive strength and cities in the
Yangtze River Delta, the "inverted U" relationship between the two is more obvious. After the "new
normal" and when the economic growth target is not completed as scheduled, the "inverted U" curve
between the two becomes more flat;(3) urban innovation capacity, enterprise access and income
effect constitute the intermediate channel through which local economic growth goals ultimately
affect urban industrial carbon emissions. The empirical evidence of industrial structure adjustment
as the intermediate channel is insufficient. This paper has certain enlightenment significance for
accelerating the realization of the "double carbon" goal, boosting the high-quality development of
the economy and adhering to Chinese path to modernization.

Key words: local economic growth targets; urban industrial carbon emissions; government
work report; "Inverted U" shape

JEL codes: H41, O13, RS58
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Er ok, owR ek SRR E 10%. 5% 1%8 RFMAKF. T RATE R MG ER. ATE LR

I HE [ A ER Mg, BRERAR R 7RI IIE, BT A5 B AR S
T RHRBC B AT 2 f ] U B Ie AR, 3 DML BOK-PBEAE b7 22 573 K H A
SeTh IR B, SRR LS5 8 A @ VA itk — 2D 5 . ARG IRV ] BER bt Fe 4 e A
TRV A AR, BARCEE: SEAE RS RS T gt 22 BH 8K H AR b7 Dok B AU
SCHRE], TR SREAIERANIC? BEAE BT 45 Fo2 15 52 2 R R BCR rh e . 27532 2
TG H AR AT IS KA ? AR I8 0] X 4 ) il

FMEE, AEH AR 5 % B R 25 . OBt AFRAZ RN S, FE R 3R R A
(AT 2 5 K H AR (goalrate) /KTE, A SCAESEARIUFESF(018) IR, K& Hoy



PRI R 77, Bk (SEPR GDP H KR S5 K H AR /25K B AR I LB R
WRKET) (grwstor). MAh, RIGES 2 T 55 (2020) DI 78, 5 B 3o AR T-45 117 B
TEB N G UF K B AR PIMBSAE, 1ICAEA D INBSAE (projm) EELHT R BIHLT7 2851 35K B A5 0T 4ik
TNV ERHEB R R RN . R 3 BIFI(D)FBIQ)TEHR TR TSR SR WoR: fRIGK
&5 RI (grwstr sq) S5EBINRSAE —IRIN (projm_sq) HIRE N7, RPE SRR
wE, MTAFHNK A SIRm T BARCZ MR R “# U Bk R, EMEKIAEA—
SE IR EENE . QR R BT &, Ao Al DA T T BRHEBOK - IR EUE (InCO,_emm)
5HEBGRE (CO4_inten) B )5 Se 3 ii TAVERHEL (CO, emm), HAERHEBUR L {E 4
RS (2022) BURIEE, DL Tk aHAEBOK /N34 GDP I . 3 3 1I51(3)F151(4)
YCAR 7% M AT 4E . R EIR: WO E G K H AR IRIN (goalrate sq) W RE %
N, —IRIA (goalrate) WIREIIWZENIE, RIESREMELES, HTAGFEK R
53 TV acHE e AR BA«“E U R, R AREE RS R EDIE. @% T
BELEETT . AT DL RI 8 SR T (PR R AL T BB 5 Al 145 SR R T3, A SCR A, fF
MR TR SGRER: SIRERET. AWl DLREIE ST G, this
G B IR (goalrate sq) WIRBUKIHEZE N, —IRIT (goalrate) 1 ZREMKIH &3
RIE o @NHERRI T E] 2 5 LR W R G 1 22 S nl Re Al v &5 SR = A s, R SORE S T
NG EEFIES 7786 (2021) BORIEGE, 23 mAE BIA 5] N 4561128 5 5 50540 jie A8 & (14 58 FLI0 K
A O - B A T e B 25 R R FEFEBRIR T () 22 5 A KR M R G 22 R TS
o5 25K H AR IR (goalrate sq) B ZRFMKIAEZE A7, — IR (goalrate) 1) ZEMK
IHEZEAIE. 25 FIrR, Tt B E. SURFEAIS 45 0] 2 4L w208, F: ik Bl A 45
BIRARENE, R TT 25K B AR ST T aHBC M i = AA «“E U Bk R, #
W 1 BRI 3 T SCHF .

R3REMRE 1. BRTE, NEHASIERSEEEYN

@ @ ® (4) ©) (6) U]
A Btz DR & Bz LR AR AR A b 22 2 i 78 25
CO, emm CO, emm InCO, inten CO, inten CO, emm CO, emm CO, emm
grwstr 0.535™
(0.251)
grwstr_sq -0.062"
(0.036)
projm -0.217
(0.069)
projm_sq -0.021*
(0.006)
goalrate 0.014™" 2.287" 0.519"" 0.307"" 0.338"™
(0.003) (0.410) (0.142) (0.131) (0.130)
goalrate_sq -0.001" -0.073"" -0.036"" -0.020""* -0.027**
(0.000) (0.013) (0.005) (0.004) (0.004)
LR 1.761 0.601 14247 583.396™" -9.539" 1.875 28.278""
(4.692) (4.596) (0.094) (13.565) (4.558) (4.852) (4.863)
A & 7 b & = =& b &
BT [ R RN P Etil i i Etil i P

s i) [ 5 2 il il 21 Etel Etl Etil gl



B - S RN AR Az AFEH AFE AFEH AFE Z il P

AR -S4y AR Az AR Az ARz R Az ES G 24l e
AIHE 3276 3267 3276 3276 2894 3276 3276
R? 0.653 0.663 0.893 0411 0.650 0.736 0.832

FIESN AN E, R AT R AR ZRFAEE ., OFEIMEEEEM T . ST RS
TR AR Sy AU T AT BERT I TT TV BRARRO™ AL 52, AR SCE S FEAE A (2022) BAK
XL BREE (2019) B3R 7L, EHEHERNH o 5] ARSI T 5 HE IS 2 RO T B e A &
SHEE (owearb) 5 (ipfiyg). 3 4 WIHI(D)FFIQ)EHR T 6 M fliH4E 58 . 45 R EoR:
ZReANVEBUOR M G, W7 FFIEK B bR IR (goalrate_sq) W RBUKIH T2 N, — IR I
(goalrate) W RFMKIHEZEAIE, 1 HARBIRT Uowcarb) HoxHBAZ ST Cipfivg)
I REI R A, WS TR . @FHIATHES . A PH% T &K iR
53 B HERR AR (pgdp) 8 F2, KL N GDP fi#kt 7 H 7 25K HFRI 53% LA |,
RN UG 25 AT AR R M AR AR T A R, ASCEE Duflo(2001)BPU RS, 12
F 2004 &2 7 () DMSP & AT YCEARE N 244 GDP MAEAE, )5 5003 UAFEN
MEAAZ B SR Oy RIS IE S LI, 43 3 iC A (trend 1) 55 (trend2), Af% il b 2% T3 47 46 22 57 U 24
P SAELMEEY, MIRGRWE 4 MEQMEDIIFR. dRER: 7T Es
Ja, AR bR —IXI (goalrate sq) WIREKIH & Z N, — IR (goalrate) HIFH
HKIH R ZEAIE . @B . B 7 &5 K H AR (goalrate) & 75 2= 5210 T I
T MR ARB 2 KA 5w, SRS ZE e [ H R A T AT s e . ik, A&
I3 M7 T K H AR — IR T(goalrate) 5405 — BAAL B, 1 AR Sk — BAR Hb 7 & B G K
HAr(f goalrate)(F NGRS S Bl 1T A TG TE RECEEE, WSS )R AL R I 52
Mo 1 5 2257 34K H AR S 3T TR AR & . (5T Rk 4 B TR, 45 7EKW: %
T RBOIF AR, BULHERR AU A EER BB Re . 25 Bk, E%EIMEIL
Hhdi . EHIET G R O R BRI S, HEAE R S5 S B e, B R U AR A 2
T CFER

x4 REMRLE 2. FERIMEBRPE. RS S RGN

1) &) ©) (4) (%) (6)
B3 " AR P AT Wi —H
CO, emm CO, emm CO, emm CO, emm CO, emm CO, emm
goalrate 0.393™" 0.445™" 0.386™" 0.387""
(0.135) (0.135) (0.135) (0.136)
goalrate_sq -0.031™™ -0.032™* -0.031™* -0.031™*
(0.004) (0.004) (0.004) (0.004)
lowcarb -1.420™
(0.295)
tpfijyq -2.570""
(0.433)
trendl -0.046™" 0.759
(0.016) (12.753)
trend2 -0.000
(0.003)

f.goalrate -0.063 0.186



(0.156) (0.145)
f.goalrate_sq -0.017 -0.023"
(0.005) (0.005)
ik et -0.629 -1.432 44,700 -347.393 18.635™* 4.293
(4.459) (4.452) (16.502) (6204.220) (1.176) (4.904)
R A 2 & & e % &
3T I RO i Eil Etil P i P
T 161 [ 5 250 P il Eetil il P P
IAE 3276 3276 3276 3276 3490 3111
R2 0.681 0.682 0.680 0.680 0.586 0.674
4L HAR

S [R] JEASEARY 1 E WT B T I 1% A AR e el 3 ok R 7 T . — D7 T, 3T Tk HETEOK
PRSI, TR AR s, S@UFsIBONIER, RIS A R e B &
GEHAK H br, Oy 255 B H bR S 3T MV BRHE ) o] BEAELE R 1A R SRR R, 1K 2513
PAEVERM B EERN R —. A7, S5 &5 B AR 3T Dl HE B S i iE
2B R T SR T, e AR R AR B ), X 1 R N AR I Y g — B
K2, UL ARSI RES, WA R. Nk, ASCKESEEA T, 2RIt
i I T HEAR & DL i bk py A ) 7

AR T RABEFEA 34 1k, EERIKES (2019 VWL, KM Hhg
FITEA8 o (ot 25 T i S e Rk I, o i a7 R 3G H b A ki T RAR &
WHURIELET: — 71, 5T S GDP G E G ES R, A mkER
RAGEIK B AR R I H bR RGERHE, RS FHIRALE & ARSI N, Frfea tr gy
MRS, Mg seg szl fn—Jrm, thmEdb ke, FEZBuaE

SR, MGG AR R IRBEAR . SEA LA LR, <HLZ Ty BT 2E & 00 i 2 v i BE LA <Al
KM, XEF NN, 6 TREBERBUIHAEAR KM Hik, 25 ERHSE (202D
D2 78, SR “HL ) Tl BT AE 48 40 13 58 I 25718 K H bR (pro_goalrate) Mz — R I1E N EE —
AN THEA S, EHUKIEE T —J71, HZBURE&ELTHEK B hsh 2 U R A 0 € 1)
KUK HWRRASE B—J7H, FiEE e AR H b X203k ol sk o™=
AEBEW . iAW, CHBZ T TR 1 B0E A B G B bR A H = i 3fe B fH 5%
M Sesh e, FRERTE TRBEEI AN EAZM . &5, SRS (2018) 13
FEEE, RAHZTE E—FERATFEK BAs (Lgoalrate) R —IRIUAENE =T HA
o EPURIEE T M RN E RS AT E NS K B RS TR,
R AN 2 B4 M B AR FE (3R TV BRHREG R 2 “HHOCIE B[R] B e =L 7oA.

EAR IR, “HL T P EE A I I b T BN S AR AR oG, 4532k 1IN TA) 2 FE 1)
BE, TEEEAGIREAN T AR, MAGER Nunn 1 Qian (2014) BRI E J7
5, R H T TS O I 2 T AR S R SR A E 4 BRI K B AR E” (A AR R
fiE) AT, s e T RARRE (citynum).

Fs5HR T TREERREAZR. Hrb, 5iws1 0 EH S — N THAEE Ccitynum)
H5E AT HA®E (pro_goalrate) fEMFT Bt /N 3k (2SLS) TFHIMETHEER, F1(3)2 71
(4) AR S — AT B2 E Ceitynum) 5% AT EA & (pro_goalrate) GRS
BAAEKBSRMET (LIML) K~ G (GMM) RIS R, a3 S =41
A (Lgoalrate) 2] UHiflTh (GMM) FRMkiTH4E R, SR ER: HOTEFFIEK HiR
TR (goalrate_sq) W REIEE NG, — IR (goalrate) W REURH—HIANY BENIE,



T T 25K B bR S TR B SEF e “ff U B0 R, #E—DKE, 1EAr
HIE® T, Kleibergen-Paap tk 1) Wald F Siit &4 KT Stock-Yogo 55iR A% 10%7KF I
B SHE, XD HER 1 55 T HEAS SR A i) @R AR B aT gedE, [RI WER 2 I 1 BA
=T RAR SR AU & PR

=5 AEMRE

) 0] @) 4) ()
AP citynum pro_goalrate pro& citynum pro& citynum l.goalrate
2SLS 2SLS LIML GMM GMM
goalrate 0.339 3.056™" 3.419™ 3.040™" 2.263™
(2.467) (0.464) (0.466) (0.573) (1.032)
goalrate_sq -0.197 -0.150""" -0.165"" -0.146™" -0.106™""
(0.088) (0.017) (0.017) (0.023) (0.039)
popden 24.103™ 5.946" 6.081™ 5.403 6.167"
(9.729) (3.126) (3.092) (3.314) (3.612)
fisd 2.530 3.083™ 2.816™ 2.016" 1.823
(3.198) (1.261) (1.249) (1.192) (1.189)
indstr 0.263" -0.109™" -0.109™* -0.101™" -0.101™"
(0.148) (0.026) (0.025) (0.026) (0.027)
telelev 6.308" 4,562 4514™" 4,748 5.529™"
(3.508) (1.506) (1.490) (1.390) (1.447)
hc 0.534™ 0.428™" 0.428™" 0.399" 0.348""
(0.077) (0.029) (0.029) (0.041) (0.045)
open -0.138 -0.259™" -0.257"** -0.044 -0.311™
(0.197) (0.084) (0.083) (0.129) (0.145)
infras -3.907 -0.704 -0.663 -0.154 -0.163
(2.406) (0.917) (0.907) (0.810) (1.005)
ecolev 2518 0.286 0.095 0.470 0.428
(2.031) (0.668) (0.662) (0.588) (0.665)
envreg -0.472 -0.946 -0.954 -0.761 -0.844
(1.449) (0.629) (0.623) (0.567) (0.601)
envreg2 0.027 0.034 0.034 0.027 0.030
(0.058) (0.025) (0.025) (0.020) (0.022)
i AT -8.427 -3.037 -15.934"* -17.902""* -2.320
(12.426) (5.348) (5.183) (4.770) (5.252)
ST I 5 RSORE £kl Etil il Gl Etil
I 1] Ji] 72 Ak il i) il ] ]
RLE 3276 3267 3267 3267 3055
KPF 7.015 19.610 16.285
R? 0.183 0.543 0.945 0.949 0.966

M. #hRM4ESHh
(—) RRESHT
BT T A REA ) A n] BEHE SRR AE M X ZE 5, AT A IR AN A B AN
R ST BT e 77 DL T R L A S (E3EAT 0 2L, o Al vt vy AR Ty 22 5r i H



BRI DB HETR I o e, T BT BE 0 AR 5 3 R AT 25 (2017) BSIE 25 g (o
FEl Sl T A b BSR4 3 ) A R T BB R SR R, T ALRE AR £/NESE (2019)
BT TR B & . R 6 5I7R T XN IRIHZE R . 4R 8R4 Bl R & A
FURBEEL /N BT RE J0 000 DU T R FE BRI T, b7 22 RIS F A 5 387 Dk sk
JRZ IR 8] U B R REONHIE . XA SF ARt . OxF T AR B B a3 X
&, YA ER R S DA R DL, 3T AR AR KBRS s AL A0
ANZJa, GO RIEMIX B AR T T AR AR X, 3 T BRHE th R 2 R Ak
FENBE B ER R R, 057 L35 H AR ST Tk HsC <@ U Bk R
N . @O F N BB NRIR T &, Sl E R WA T 5%, ZMX k2
NG R T, M5 R T KL 8T ik, o XeHBoK T 2 25 H
PREIGFERTIIG A, FESI AR 2 ) MR HE RO B2 TR BRURrE N R N X
W7 2 BEHE K H AR S 3T Dok AR [ <8 U B SR RN . O T BT e 1B R
I X 5 BRHEBU B AR BRI, AR RE B % A VR U SE A R ER, 3ok i Tk A
JRBEE AR D 245 B RAF RO o PR BURTRE TV R A IX, 7 2 R HE K H AR S 9T
TAVBATS B 8] U Bk RO . OISR BRGSO adt ik
XA 5 B S BT REE B, Ty 22 BRI H bR s b b 5 BUR 1] T3 RO — R S
T PO Ml ANV AEBRSBURAS 5 Je R S hoRs o R AR 7, T3 AR 1 3T ol B HE UK 1
RS- TT o R AE T S A R FE AR A X, M 7 28 5 394 H AR5 38T b e HF TS0 TR ) <A1

U B R RN
Fzo6: FERMES1
@) @) ®) 4) () (6) ) ®)
Bl A= R PNEpY IR T 13T RE T AR
% 4H = 2H ) &A1 = 2H ) R 7 R ZH ) R A R ZH )
goalrate -0.113 0.675™ 0.720" -0.153 -0.231" 0.829™ 0.018 -0.027
(0.117) (0.238) (0.142) (0.332) (0.132) (0.199) (0.190) (0.258)
goalrate_sq -0.002 -0.044™ -0.041*™* -0.018 0.004 -0.058™  -0.025™ -0.002
(0.004) (0.008) (0.004) (0.013) (0.004) (0.006) (0.006) (0.010)
popden 14,124 -9.786™ 2.007 -5.751 5.275 0.079 77.344 6654
(3.618) (3.213) (3.324) (4.587) (4.968) (3.060) (9.133) (2.242)
fisd 2.188" 4.328" 2.024 7.260" -3.377 6.669™ 4307 6.740"
(0.901) (1.845) (1.304) (1.404) (1.163) (1.349) (1.669) (1.148)
indstr -0.088"* 0124 -0.106™ -0.180™ -0.021 -0.138™ -0.030 -0.269™
(0.018) (0.044) (0.022) (0.037) (0.018) (0.033) (0.035) (0.023)
telelev 0.095 0.490 3.495™ 9.828"" 6.864" 2.831" 12,183 2.286"
(2.413) (1.360) (1.280) (3.391) (2.507) (1.440) (3.552) (1.087)
he 0611 0.101** 0.216™" 0.245* 0.128 0.316™" 0304 0456
(0.044) (0.035) (0.040) (0.032) (0.167) (0.028) (0.045) (0.026)
open -0.112 -0.455™ -0.177"* -0.722" -0.130" -0.349™ -0.142 -0.403™
(0.088) (0.096) (0.075) (0.134) (0.076) (0.096) (0.129) (0.072)
infras 5.950" -2.669™ -1.136 7307 -0.948 -2.134™ -9.556™ 0.200
(2.360) (0.826) (0.781) (1.807) (2.046) (0.872) (3.003) (0.648)
ecolev 0.723 3.205* 2.776™ -2.381" 1.525™ 1.019 1.580 1773
(0.442) (1.019) (0.542) (1.120) (0.431) (0.899) (1.144) (0.481)
envreg -1.619 -0.594 -0.679 -5.229 -0.259 -2.837 -0.747 2.053



(1.006) (1.084) (0.501) (5.429) (0.409) (1.977) (0.646) (2.472)

envreg? 0.117 0.024 0.023 2.726 0.010 0.227 0.029 -1.385
(0.096) (0.040) (0.020) (8.151) (0.016) (0.275) (0.026) (1.411)
RO 2.192 -23.945* -14.294* 50.891""* -1.803 8.417 2.192 -23.945™"
(3.923) (9.182) (4.526) (10.154) (3.700) (7.797) (3.923) (9.182)
IR T ] R 11 f5 1) Etil Etil 1 f5 1) Pl el
B[] 8] 7 250 Eetil sl F il el Eetil sl el el
A 2039 1237 1931 1345 1240 2036 1512 1764
R2 0.719 0.669 0.598 0.815 0.613 0.745 0.647 0.775

BEAh, ST AN R B L R S T AL A B T Rl R AR OR 22 57, AR
ZRERE AR 7 AR 5 P PR AR T AR B — W R R AT ) (T R AR AT HEAT RS ) S
FGeit RbRiE, 3B E AR 73 9 T2 R DA BT =2 S DA R, (RIS AR T P A
B E AR, BRI K =M SRS s EE SR TR, S IR v R b 7
DRI H AR TV BRHEBR P R 3R 7 B0 1 R A S5 R . R X
PEARIT « 4545 S8 0 RL88 B3R T AR AL T =M rh sy, 307 e 5F 0 K H AR S5 3T
ToVBRHERCZ B3] U B9 R RN R . X G R 2 T 25 ECNIE S+
VHERI T« £85I AR T LA A = AT R A KRR T, I BT AR R TR AR
WX PARCRIE IS T P e M B R AR, PR EE R o ST AR TR
19, AR B B S A S BT BRSO N, RN RS O 2 5, T ke
HEBOTa N B, 307 2 5F 08K H AR 53 DA AR m <@ U R RE AW . ZRE
b DX DA B 55 ST 7 o A ML B 2 AR S B8 =k A R Pk S A TN 2 R, HA L
AR RN S R e) B8 L, ALt 5 57 35K B AR -5 3007 bR HE 0 B AN A 1 S f1 3

U 7K R,
x7: REMESH2
1) ) (©) 4 (5) (6) () (8) 9)
A HE i B ST R Uk T HEAT R % Geit il

RE o1 P —. =% HoAh BV HoAls K= BR=M nUAR

goalrate -0.473 0.429"™ -0.242 0.382"™ -0.491" 0.822"™" 1.821™ -1.297 -3.095
(0.433) (0.140) (1.001) (0.130) (0.270) (0.138) (0.814) (1.269) (2.528)

goalrate_sq 0.016 -0.035™" 0.025 -0.031™" 0.002 -0.046™" -0.070™ 0.043 0.078
(0.016) (0.004) (0.041) (0.004) (0.009) (0.004) (0.033) (0.055) (0.116)

popden -10.320"*" 20.187" -13.862"" 23.010"" -3.299 17.293™ -3.200 -6.053" 7.150
(3.492) (4.540) (4.081) (3.927) (3.180) (5.052) (4.692) (3.098) (22.196)

fisd 6.463"" 2.295™ 10.982"** 3771 8.018™" 2.462™ 12.647" 7.741 -3.466
(2.047) (1.168) (2.639) (1.058) (1.605) (1.213) (2.239) (5.012) (8.860)

indstr -0.096™ -0.113"™ 0.084 -0.112" -0.093™ -0.116™" -0.380™" 0.072 0.439"
(0.046) (0.022) (0.083) (0.020) (0.040) (0.021) (0.048) (0.099) (0.227)

telelev -0.149 18.506™" -0.405 9.474™ 1576 14.714™ 25.246™" 0.174 -58.508
(1.537) (2.961) (1.749) (2.302) (1.462) (3.104) (6.544) (0.839) (68.613)
hc 0.429™ 0.389" 0.117 0.864" 0.265" 0.272™" 0.085" 0.228™" 0.663"
(0.044) (0.031) (0.038) (0.067) (0.029) (0.112) (0.045) (0.036) (0.215)

open -0.499™" 0.008 -0.520™" -0.035 -0.307"" -0.094 -1.331™ -0.034 5.033""



(0.105) (0.102) (0.122) (0.093) (0.106) (0.090) (0.140) (0.085) (1.242)
infras -1.558" -2.836 -2.052* -3.790" -2.300* -6.349" 7.448 -0.859"  36.178"
(0.932) (2.097) (1.012) (2.006) (0.910) (2.389) (1.935) (0.415) (21.461)
ecolev 0.240 2.896™" 2.477 2,034 -0.158 3.101" 3.390"" 2.321 7.623
(1.055) (0.577) (1.540) (0.535) (1.004) (0.541) (1.281) (1.125) (5.207)
envreg -0.815 -1.191 -3.278 -0.781 -0.973 -1.479 11.955 -1.768 46.698
(0.614) (2.597) (4.820) (0.504) (0.602) (2.636) (11.454) (6.557) (31.454)
envreg2 0.027 0.074 1.458 0.028 0.035 0.441 -16.684 1.891 -65.027
(0.024) (1.679) (3.097) (0.020) (0.024) (1.653) (28.267) (3.038) (42.499)
el 27.091** -19.864"" -0.297 -13.495™*  27.986"  -22.585"" -13.768 4551 -51.087
(9.338) (4.818) (15.397) (4.512) (8.833) (4.604) (10.687) (15.233)  (46.120)
g [ 5 R a5 il Fs il il Etil el Fs il il Etil el
R [61 [8] 5 280 P il il | | il il | i
WLIAE 1167 2109 544 2732 1358 1918 517 76 138
R2 0.725 0.675 0.826 0.651 0.771 0.608 0.851 0.971 0.913

(D) ERALTHK HIRABSEHE ST

1. FREFHEKBFRAE

N, PEZECH RS A E R KR B, SR RAE 2012 4, FEAFED
ST KIE 20 R EEE K, IERUPARBRRE S MO S REBUNLE BT £ BTG K B AR
BF, AN T I8E o 6T < A MO T RIS SN AT I, 2012 SESFAR, S RBUN R E A
GrK EAR IR T Ie A, XA SCRBAII ISR 4t 7 — A R A o 7ESIESENE
b, A — A A E AR B (new), TE 2012 R LUK IHIRE N 1, BN 0, R
B H 57 25K B bR (goalrate)i#t 4722 H., 13222 HIUCAE(new goal), #t—203% %20
WAV G, HIT AT B AR T T BRHEOR) 22 S e . BT SR [ AR R4
PR, RS EMRFBMAD RS (2022) BEFGREST, K40 ] 6 SR S (new) 5 Hh 5 & 51 1
K H s Ik Ti(goalrate_sq)IZE H.Ti(new goalrate2)5| N, H 551  (new goalrate2) ] %
RV, FIR PR 5 25 38K B AR Ik Ti(goalrate sq) 57 B (new goalrate2) 1555
FEFT A, D) RS IR SRR B (new) R AE T IEBRAN, RIS T UK H
B SR TV BRHES A <3 U B i 264095 SENBEE: 27 — & R o A, )k ss i ]
FEANAL B (new) KAE T HISS RS, o RIAEAS 7 22 r 38K H br-5 3807 TV AscHRCZ 8] <M U
R0 i AR 422 .

L THHDHZRFIG)ICIR 7RISR b, F)FAM RS OLS J7 ik mflith
S5O, BEQ)FN N AR [ S SRR A TS5, BEG) A SRR T - A B T
RN G5 R : FEFTA T T, I (R HE AU AL B (new) 51U 22 506K H AR — IR Ii(goalrate_sq)
HI5E I (new_goalrate2) I ZEIANIE, T HEDEE T 10%KFH)EZ R, M4
T K B br Ik Ti(goalrate_sq) 573 H.1i(new_goalrate?)WIFF 5 15 A0 5, 31X 3% BH IS [8] 2 U
B (new) KAE T HISS RN, WEIEATHDN “HHEA7E, W25k B b5 IR Tk
HEBC A ) “f5] U B #2815 T I0-F4% . W REMI A BF RS “HrE 75, SUFgH B
SR e K PR S O m A K R R BN R SR B R AR, V2 kAR L 4y 2y A
R B, IR R A =4, BITE RSS20 T, & it st EAFHA 2T
R T BsHE UK S ) R B 4 7= o

2. /NI

B, A — 05 T M7 258K B A T T B HE S I Bh A B . AE Sk



W& b, ASCHE H— AN B AT K B AR TS W 5 B B R AR B (unacompl), #i L
—AE A S Bk By 0, I 1, RIFERH 5177 2 558K H bR (goalrate) AT 1.,
132122 B IWHCAE (unacompl_goal), VAIRVY b —F ISR B AR 56 AR S N —4F B3 Lok
TRHF 22 s . [RIFEHE, 2 15 52 B B AR AL & (unacompl) 5 10 J7 5K H bk
R Ti(goalrate_sq)H17Z H.I(unacompl_goalrate2) 5| N, 5 55 53E (unacompl_goalrate?2)
M) & HW E M, R R B R U7 & B KB bR Z IR T (goalrate_sq) 5 & H. T
(unacompl_goalrate2) 555 o 5 5 755 AHF], W B RS 275 56 i H b AL & (unacompl)
RAE T HGERALS, RIS 7 2 B K B AR5 30T Dol ez a3 U B h 43245
TEINBEN s 25 =& 5 AR, TR 2 75 56 i B AR RE AL B (unacompl) KIE T MGG R,
L BPAEAG 7 22 BE G K B AR S 3k Dol iRz R @] U 80t 264845 55 i~ 2z

R THIFNAEHN6)IAR T AR T 45 R Horh, H(@F R A OLS 7 mfliith
S5O, BE(S)FN N AR [ 2 S SR A TS5, (6B 3L T - A B [
RRio g IR EAERT, “BE T HE A E (unacompl) 577 5 K Hix
T Yi(goalrate sq)WIZE H. I (unacompl_goalrate2)H) ZEE N IE, 1 HAAEE T 1%KFH) 5
EVERLS, T 2P K B AR ki (goalrate sq) 538 B (unacompl_goalrate2) 1T 515
AR, XRHRETERM B A RIS & (unacomp) W R IE T HI 59808, BRI 37 BURF A&
Rean 58 B b — S i 2 A PRI B bRE, HoOr & BRI K B AR 5 3T Tk s 2 18] 1)
“ff] U B Hh 4 RS TN 2% . nTREIATEH MR IRk, BB E MR TAE, X
B A RIEZIAN R RARET 2 otk T8k 7 “ME GDPRERE, KR REGUIAN T . KTy
BUR A BE U 58 i b — 4 FE il 2 B A BFHSK B AR, S T IRANE TR SUR A 2 , SEIBUAE
Tt O OB AR E O R RIS T, SRR TAE, M5 805 55 2% 4R N AL 5
B BARE) B AR T RIE G I i TV B AR ROK .

= 8: EREFEKEMBFEESHESH

) Q) ®3) 4 ®) (6)
B3 FIBAVTHK H AR 5 B
CO, emm CO, emm CO, emm CO, emm CO, emm CO, emm
goalrate 0.372™ 0.402™ 0.749™ 1.020"" 1167 0.679™"
(0.171) (0.169) (0.163) (0.209) (0.207) (0.197)
new 10.909"*" 11.247" 13.147"
(1.900) (1.886) (2.150)
new_goal -0.447" -0.261 -1.407
(0.267) (0.266) (0.267)
goalrate_sq -0.031* -0.032" -0.032" -0.066™" -0.071 -0.040"
(0.005) (0.005) (0.005) (0.008) (0.008) (0.008)
new_goalrate2 0.021™ 0.016" 0.043"™
(0.010) (0.010) (0.009)
unacompl 1.557 1.314 1.117
(1.327) (1.312) (1.174)
unacompl_goal -0.516™ -0.510™ -0.312"
(0.212) (0.209) (0.185)
unacompl_goalrate2 0.035™* 0.036™" 0.019"*
(0.008) (0.008) (0.007)

A -9.955"* 0.158 0.901 -9.580™* -0.088 4.625



(4.630) (4.772) (5.081) (4.446) (4.543) (5.029)

Pt AL & 2 b 2 2 2 2
BT I S RO ESLul | F il A%l i P
T 151 [ 52 2508 P i P P i P
B - BN ESLtl ESal F il Al Rz P

WA 3276 3276 3276 3276 3276 3276
R2 0.679 0.679 0.833 0.686 0.687 0.833
(=) RiEST

L3R R A7 AR /) B9 A T8

M7 S FF K H bR S IR Tz M2 E U Bx R, —ERE 54
GRHGK H bR R IE I A TR RN A %o (EH T &P G B Anszmad i Tl iHE R R EE S,
W BHTRE )R ECA PR — N7 T . BERAS FSRUL, 39T GIHTRE JER5E, Ik T RSk T
MEBRHEBCI P i AT S TV BRI . NI, AR SOR T BB RE 71 51 N SEHERNEAR, DL
IO FIRZ ., EARHL, R HEE SRS (2017) B A 3R T A= kA 5 F 4k
) HORAR T AUE R A, B I AT RE 1 N S B AR EUS 4 Ccityinnov) . A 3135

(peityinnov) LR BN FRAS ) (scityinnov) =ANJ7THI, 2r B 25| AT BIH e )a,
T3 5K B AR IR T T B HE R 5

2O TSI TEEE R, HF, (D). B)5G)ASHBIR T T 25K B R
SEFEHE S Ceityinnov). A% (peityinnov) DL BAEHFAE 5y Cscityinnov) (K] [a] ) 45
B, GREIR: MK HER kIR (goalrate_sq) Y REA R N7 HESEM, £
B 7 22 50 3K B bR 53T BT RE ) 2 B B R i e U B R R X 5 E R AE(2021D)
IR FESRIEAR—E. F(2) (EG)FIF AR T 5N BEmfE G5 (cityinnov). A¥fE
4% (peityinnov) AR FAAL I ARTS 2 Cscityinnov) 238 T B BE 14845, M5 & 5F K H bR
PR T AHE I 2 . BT S, fE%ESEREHTEs (cityinnov) J5, HL7&GHEK
HARMH RUE A (0.361/0.060) =6.017; £ I& NII1345r (peityinnov) 5, 7&K H
Fri4) mAE N (0.368/0.060) =6.133; EE BN AT/ (scityinnov) J&, Hi7&BHEK
H AR B A : (0.361/0.060)=5.75, T FER R I H , #7724 B 3K B AR 45 5B N 6.306,
RIAEZ IR TG R 0 J5, 7 258K H AR 9 iR A TAFRRE AR, X EmE
7 A GF K H bR ) e ¥ S A R T SEBL RIS HE . 255 5 (1) ZE 55(6) 5 IV 25 B0 4T,
Hh 7 2255 3G H FR 3T GE BE T R sE e, AL R T M Ty e DK B A e 2 s e 3 T ol Bk
RS 2 — . AT By S5t BRI IKsl ~, 85 <R EBURF i H
B VBB . SRR BT AR EF AT N, AR LR A 2R, AT
WA AERE ST, GBIHTRE TR B —E BME, A Gl BR PR T RIA B HE s AR vE,
B BRI A A R BRI £ AT sl 3 T M B HE T -

#z9: RiENH 1: WHEIFEEHRKIE

R ) @ ©) 4) ®) (6)
cityinnov CO, emm pcityinnov CO, emm scityinnov CO, emm
goalrate 0.033"* 0.361"*" 0.033"* 0.368"" 0.033"™* 0.345™
(0.0112) (0.135) (0.009) (0.136) (0.004) (0.136)
goalrate_sq -0.001" -0.030™" -0.001™ -0.030™" -0.001™" -0.030™"
(0.000) (0.004) (0.000) (0.004) (0.000) (0.004)
cityinnov 0.904™*

(0.222)



pcityinnov 0.677"

(0.269)
scityinnov 1.382™
(0.549)
popden 0.436™ 3.253 0.254 3.475 0.276"* 3.266
(0.213) (2.599) (0.177) (2.602) (0.086) (2.606)
fisd 0.171* 5.070"** 0.170* 5.110"* 0.067* 5.132**
(0.084) (1.025) (0.070) (1.027) (0.034) (1.027)
indstr -0.001 -0.136™" -0.002 -0.135" 0.001" -0.138"
(0.002) (0.020) (0.001) (0.020) (0.001) (0.020)
telelev 0.110 4,735 0.078 4.782" 0.103" 4,693
(0.103) (1.258) (0.085) (1.260) (0.042) (1.261)
hc 0.001 0.410"" 0.001 0.411* 0.001 0.410"*
(0.002) (0.024) (0.002) (0.024) (0.001) (0.024)
open 0.002 -0.290"* 0.000 -0.288"" 0.001 -0.289"*
(0.006) (0.070) (0.005) (0.070) (0.002) (0.070)
infras 0.030 -0.835 0.066 -0.853 0.041 -0.864
(0.062) (0.762) (0.052) (0.763) (0.025) (0.763)
ecolev 0.171 1.480"* 0.195"* 1.503"** 0.110"* 1.483"*
(0.043) (0.523) (0.035) (0.525) (0.017) (0.526)
envreg -0.012 -0.905" -0.022 -0.901" -0.006 -0.908"
(0.043) (0.526) (0.036) (0.527) (0.018) (0.527)
envreg2 -0.001 0.033 0.000 0.032 0.000 0.032
(0.002) (0.021) (0.001) (0.021) (0.001) (0.021)
Gig el 1.625™* -2.069 1.490"* -1.608 2,233 -3.687
(0.366) (4.478) (0.303) (4.489) (0.149) (4.637)
BT [ RO | il il il P i
T 161 [ 5 250 et il el Fs il sl il
IRILLIEN 3276 3276 3276 3276 3276 3276
F 3.529 245.903 4.700 244,683 11.792 244,683
R2 0.029 0.680 0.038 0.679 0.089 0.679

2400kl R EE AR R R E

BRI T AR AE T35k, Akt o 7 b 2 i B DA K WSO S8Rt A T e o 1L T 42 B A K
FUBREZ M3 7 MV B HE A U8 . BRI, ASSORAE 2 SroR AN 2 (2017) BIE4R 1 (H
FEl gl T AL BT 0 4R 3 ) R AT T A5 70 Cnentry), U EZARVE Y, [R]IN Z5 TR AV
TR 088 (2021) BORIATFL, TR =g e 5 58 =P b3 i 2 b Ceyjgl) &)™
A5, Gl A% GDP (pgdp) @&, [, 7025 85I Akt . Pl gh
FE R LA RSN ONE A R 2R i, 05 22 B H et 3k it oLk B HE T 521

R 10 CHR TN AT R Hord, 2D 3)5G)FI ISR 137 G5 K H brxt
B kA7 Cnentry ) 55 — P VB INELS 55 = 3 e 2 bl Ceyjg1) L& A2 GDP(pgdp)
MEIEEE R S8R BoR: M7 G H bs IR (goalrate_sq) ) REFRAEZH(3) I B
NIESE, HARPIFIY R i, R 25K B s 5 Aol ik i NN 2 8] 3 B A (3]
U B &R, 5P G MR AAEEU 7R R H(2). (4 BOFI R 5 T 58



A4 (nentry) 55 b3 e 5 58 = P2k 38 infi 2 bE Ceyjgl) BA R A 3%) GDP (pgdp)
S RSE, M7 AT B AR IR T B HER R . BRI S, 7R R T 1 4y
(nentry) J&, 75K HARREE SMEAN: (0.357/0.060) =5.9; (EHFESE P inE
HE =G IE 2t Ceyjgl) Ja, M55 B AR B9 SUEN: (0.355/0.060) =5.917;
1E#% & N5 GDP (pgdp) J&, Hi i &5 HARM5 SE N : (0.284/0.05) =5.68. 53K
DAL, TEF SR . P 5 AR DL RN RS S R R S, o &5 K B AR A
BIRAE T ARREE LR, XEME 7258 K B AR 6] K 5 R S8l Tl sk
A ER ) R R8T, Hh7 25K B As bk R WSO\ BN 2,
PR T 17 850 384K B A e 2 SEMA 3 T M RRHE 1 H ) SR, SR 7 AR R IR 7 M 4 ) 1
BN R RIS (R R IR « TERL T 2R K BARIIE 1R, AU S A 47— R 514
[GEIRE Y GIGEE - S o e o AR P 1z (o0 | i A 18y A= R V1 VT A B KA B
Wk TS5 IR, A5 GDP 4, WRONZSIBA L, TERG T AR, AT Ik
BRI AR BB, E o, g R R R R R AR S (A IR ESE AR TR A, BRI
2 HAFE] T 5IE

® 10: REDM 2: gl W EREE RSN AL

) @ ® 4) ®) (6)
A Al 7l G A R NN
nentry CO,_emm cyjgl CO, emm pgdp CO,_emm
goalrate 1.097 0.357"" -0.032"* 0.355™* 0.110" 0.284™
(0.237) (0.136) (0.009) (0.135) (0.036) (0.131)
goalrate_sq -0.020™" -0.030™" 0.001™ -0.030™" -0.006™" -0.025™"
(0.008) (0.004) (0.000) (0.004) (0.001) (0.004)
entry 1.037""
(0.324)
ecczrate
cyjgl -1.093""
0.272)
pgdp 0.977""
(0.067)
popden 24.752"*" 3.034 0.022 3.672 0.452 3.206
(4.559) (2.607) (0.174) (2.597) (0.690) (2.515)
fisd 6.003"" 5.082"" -0.183"" 5.026™" 0.835"" 4.409™"
(1.798) (1.026) (0.069) (1.026) 0.272) (0.994)
indstr 0.030 -0.137"* 0.073™" -0.056™" -0.071™" -0.067""
(0.035) (0.020) (0.001) (0.028) (0.005) (0.020)
telelev 5.785™" 4,685 -0.055 4.775™ -1.364 6.167""
(2.208) (1.260) (0.084) (1.258) (0.334) (1.221)
hc -0.024 0.411"* 0.014™ 0.427° 0.053"* 0.360""
(0.043) (0.024) (0.002) (0.025) (0.006) (0.024)
open 0.379™" -0.294* -0.020"" -0.310™" -0.109"* -0.182""*
(0.123) (0.070) (0.005) (0.070) (0.019) (0.068)

infras 1.307 -0.833 0.155™" -0.639 2274 -3.029™



(1.337) (0.763) (0.051) (0.763) (0.202) (0.753)

ecolev 4.282"* 1.459™* 0.013 1.649"* 3431 -1.716™"
(0.915) (0.525) (0.035) (0.521) (0.138) (0.554)
envreg 0.961 -0.955" 0.011 -0.903" 0.022 -0.937"
(0.924) (0.527) (0.035) (0.526) (0.140) (0.510)
envreg2 -0.014 0.033 -0.000 0.032 -0.002 0.034*
(0.037) (0.021) (0.001) (0.021) (0.006) (0.021)
Gig el -12.882 -2.153 -L771 -2.535 -28.402"* 27.138"™
(7.836) (4.495) (0.300) (4.490) (1.186) (4.719)
BT I RO il P i il il i
R 161 [ 5 2508 Fs il i P Fs il Fs il Eikil
IRILLIEN 3276 3276 3276 3276 3276 3276
R2 0.072 0.680 0.665 0.680 0.724 0.700

. IRGLEBRBR

(—) Boigsin

FEHELZRSHOBENLSERT, EHASMEAT IR ™R . 1R EEREK I =5
ARRHEE , F [ 7R ik D i b RN 25 [ B ik S PP T I 6 i BT R A B KR g 1 Al ok
H, fEET TBERHES R RTE . ACF IR 3000 R0 BUF TAERS o 45
KHFR, 456 2004-2017 F42 [F 270 NG S UL BT AR £din, RS FT 1 HUO 250
K H ARSI TALBRHER IR, FELE BT

e, MG H ARSI T BRHR . M R & E U B9t R, X S5HE
T —&, FIRWAF SIS E LR R 2k (EKC #hzk) FOFEARNFE. Bk S, “Hrsa
G B AR B E BARES , 5K B ARTE S iy ToBRHERG, i 425 1 K B ARt
Wt B — RS, T TOBRHEROKF 2B RS, EBREE. BBHA,
Fas i) 22 o ] 52 S R BR IR TT 5 R RSCSE 2 BU T AR b s 4% ) A R A DL K
AL, R EE = A T RAR B v IR o] BeAF AE N AR PR 1) S, B Fe 4 A AR AR (g

Hork, #7725 K H BRI T B T80 5 e 778 SRS () DX o o o6 T A3 AR
PR N CURB /N . BT A 0 0 DA R T 3 R B AR AT, TR PRI . 28
SRS BT AR AL T = A R R R T, O R B AR S Tk BB 8]
B U B R, S kI, 5PN “HES G, tasiEKEiRS
YT TOBRHERCZ F 8] U B iR AR R T2 . ShaaHr R, Mg R fe i se
B E— R AT B AR, Hu T A K H ARSI TS A p)<ff U B ih 2
WA T2

BeJa, M7 Gepr K B AR KT A RS A7+ Akttt DR NS R, KRR T 3
ZF IR B bR B R M T M b HE IO H TR R, 7 4 1R A v ) 2 3 11 48 A
v

() BURRER

AR T T 20 K B bR LB SO, o0 SEBL XU H b, BhHEZ sk
I v o R A DA R R AR e st v [ SR T B R AL T BUR R R

e, MO EUR RS R 0 E RS AR R, S DA T R R R T ) R G Y
KEEEEA . FRBUNFEN ST BT EZ IS, R IR PoE: DA )M GDP”



P, IR 5 TR RS, R LR R R RN T . RN ST, ]
BT T H bR 3T BRI B B <] U B R, EIFARRE LG
FER A AR BOE R S . I TG K B b e T i, HUOSE A TR, ATRERis
MATBR T, & p™ B BEIREERC, MRk it B HE R -

Feik, HuT7 WU IRE 4 PR ) B E 22 R A R BE I H AR, RIS RF 2 5F Rad R R IR
PSR 8t 55 7R —F WP 5o 07 BURFAE BE 5P HARIN, R 24 378 243
MBI EIR . XOLOUHS LA RIABE A, IERFSC RO BN, — DTSR A, U Pkt Gty
PR B (AN T2 R 6 F /NI o G S T DA R 5 ST S I T ) T, SN
AR 7 DRI K H An 530 DAV BRHECZ [ <] U R REE, il B A e G i
KHEAR, AL AR T T BRHE B

e, M7 BUR R0 GRS R A P R T AR B A, SRR QR IR E R R g, B
B AT S BE  QUFT AU 51 WU R EE —2h /7, T HLAE 2 S BB e I 5 B B
(7 IRy SR 7 28 4G A H AR 2 7 b A HE TSR B 2 LA 3R o 75 U L 24 0 R0 613 23 £
M BRSO 2 T B S S BURF AR, R I IR 583 N A OREEEALA, K74
BENA 2 )G TR, HORRE B 51 B3 B i N A 2 % 7, AWHRTHR T GUR RE 71, T AE
ST B R A o
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