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Sargan ¥ % p 1.000 1.000 1. 000 1..000
AR(1) K56 p 0. 0002 0. 0003 0. 0002 0. 0001
AR(2) a3 p 0. 8891 0. 6141 0. 6681 0. 6381

E (DT AA pAE;(2) * | wx Fowix S HETHE10% S% A 1% K FLE2FH, TR,

73 A B XM R 7 R ARG T4 R X AT R 17 18 RO A AR 48 GMM Al 345
Ro FEAHR, O T Uk AR, FRA TR IR 15 Y AT e — IR (ELREA T [ A & B, TR (1) R A (4) 1
L. envir ZBCIIAIE , HIIHE 5% 7KV E 5835, FRWIPREET5 QS Sl R A2 35 i AN M2 [R] I 3AT ]
KIRERER P Inrailway RHCT-A death (IRZRTE 5% KF- B35 HOWIE , R AR X LA Bt A
DA R AR O ST AL TR, 3R] RE S AR TR 22k A BN K ik I By 5%, RIEERE B0 £5 ¢ m]
RECL o T . AR S X AE T RIS IR AE 10% /K B B3 b, IRPUNAT 5 — 2, X RWER
FRHIX, PRIFETS SeX fa FREAT S25 F) S TSI, 2 U e S 1% U RE A8 w8 f B[R] IF 7 6 3 S At 3
it BEBCRE A O , AT A BIER 5 A SR B L, TS @ e 7= A T AR MR £E s, 34T
KB, IR (2) FITRE(S) FRERET TG Y XL T3 O A HLR 2% R WIPREE 5 e X e A A AR 5 28
SR B S H A LR B0 IR 5 X SR T AR B R MR S AN 25, R IAE R R X, X R N 1 A A
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HEIUN EEOEE R . FEPYHER, IR (3) AT AR (6) i a — WM PR TS e AL TR A 1Y
TE VS 5 > AR B 52 M RNk B 4 T X U T A U 7 A 8 28 Y T D I X R AR YRR ILIX. , A5 84
P A RS, M IR R | 8 S R S H R A it Al 55 X et AR AT 2 S i, R
K B BURF B2 S8 S RERE W R EROIR DL . B2, SRS A 7l DX ] ) S5 e o, FRATT R LA B,
RC R AL i — BRBTTS Y X a FE R MR S 25 D D19 , 28 SLAEE R S H X RS2 M I 5 24 S RE R st i
G50 P T DORH R R O A A AE , BERH SR L FRATAY (e B D7 e il T JR R B S 2 B PR Y
R3 SHXERGREMGT
BEFRE AL i SET- R (death)

il A T FE(1) FE(2) FE(3) Sys — GMM(4)  Sys - GMM(5) Sys — GMM(6)
(HH) (h3R) (PEF8) (FRB) () (P538)
0.477 = 0.416 ™ 0.614 ™
L. death
et (0. 000) (0. 000) (0. 000)
envir 23487
’ (0.002)
L omir 1.531* 1.027* 0.291 1.290 ** 1.726*
‘ (0.017) (0.075) (0.794) (0.044) (0.013)
bhoalih -0.127" -0.070 ~0.233 " -0.019 ~0.100 ** -0.182*
P (0. 100) (0.253) (0.000) (0.712) (0.012) (0.011)
il 0. 305 ** -0.327 -0.688 0. 064 0.024 ~0. 0002
ey (0.012) (0.307) (0.030) (0.516) (0. 846) (0.998)
P A yes yes yes yes yes yes
FEAILIN 51 176 144 144 176 144 144
R 0. 295 0. 091 0.444
F satistic 29.29 3.36 52.10
statistie (0.000) (0.026) (0.000)
Sargan 5% p (5 1. 000 1. 000 1. 000
AR(1) K55 p 0.0125 0. 0200 0.0142
AR(2) ¥ %% p 18 0. 1309 0. 6972 0.2583

25 b BRATRI 2 ERE AR5 434 DX AR AR BS80S0l 6T 4 [ KT DA B 73 7 v 7t DX g gt B 7y A
TTREE , AIRAE SR b A JfEE R S BRI AR 55 , A& PR BE Bt dit (V5 4% ) X ft B ™= A W 352
UESE T A SCHR AR R 430G Tt Fe A 7 s B AR 14 o

(=) k7R ET

56, AT/ R BB LN, | [ R0 2555 GMM FIR S8 GMM Jy iksxt 4 B SR K 7 FE ik A7
flitto BT Hausman R 3adH4s 1 FEHLAON , [F] B 25 15 26 5 28 0 748 o (] 14 9 A6 1 () 0, R AT 222 A
24y GMM R R SGE GMM i85 Rt 100, 3 4 10 R p e 2 SRR KOy B Tas 8. &IE
A —, AR (S) LRI (6) Bow , REET5 YL enivor 72245 GMM FI R S8 GMM Al i1 F (1) R 555
Bk 0. 127, —0.532, Hh i & 1 10% B9k b 525, ULRABREE TS YL rfy Sife — e AR RE B X P K
PR T AR BRI IR 55 Inrailway ZE05357) 24 0. 058 .0. 032, HIHE 5% H7KF- b 3, 3R
b AR 55 X e B G R 77 AR T S0 3 1 I )52 0] 5 SBT3 death 250043974 - 0.020, - 0. 028, H 47
5% M 7KF-_b 2 FREIPET SRS KA 0 2 i G ) s ), BR8] A ARt AN AR, J [ 7K T i
o, W PRI RO . 25— 7E 7R (3) B RE(6) h I ARG V5 Jetii J5 — I 5L T R & 1
T L. envir x death J2&= 2k T X AR SCEC(E AL FUAS 2] (1) PR 5% 1 FH - (a BRE 28 177 52 1) 28 0 1 K aX — A% ML il 2F
ATHRIE o A2 E SO T FRAG T R  R e ER R (D) 272 (2) , KB #E(3) =7 RE (4) AR 28 |
T L. envir x death ZE03 R 61 B4 A AE 5% 10% /K- B 3% 78 GMM i1 5 (5) 25 (6)
W H I L. envir x death 2504y 34 =0.030, —0.030, 4 ATE 1% 5% (KT %, RIIEMT
SR A — Rl 17 i O R AR i L. enwir x death [ 2B R, AAEG 2 0%, BIFRES 5
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KOV , F A A 0 F A P4 25 25 B AT i, T ZE S 5007 L 30 7 B
HFELERE
F4 ZEBEERAENMGIT
W ;) 4928 GDP(lny)

R FE(1) FE(2) FE(3) FE(4) Diff - GMM(5)  SysGMM(6)
(4=H) (=) (&H) (&H) (&) (&H)
. 112 1,251
-y (0.000) (0.000)
-0.293 -0.367*
2. lny
" (0.000) (0.000)
) ~0.267 ~0.239 -0.046 ~0.127* -0.532
enur (0.128) (0. 156) (0.653) (0.069) (0.548)
L o 0.372
. envir (0 450)
Inrailar 0. 207 *** 0. 162 *** 0.138 ™ 0. 058 0.032 ™
Y (0.001) (0. 001) (0. 003) (0.022) (0.001)
L. Inrailway CE 01'605 0;))
death 0.043 0.041 " 0.038 " 0.040 " ~0.020 ™ ~0.028 "
(0.023) (0.021) (0.031) (0.022) (0.025) (0.000)
L ommin = death -0.049 ™ -0.118” ~0.030 ™ ~0.030**
: (0.014) (0.083) (0.003) (0.015)
ik 0. 609 ™ 0. 606 *** 0. 636 ™ 0. 638 ™ 0. 150 ™** 0.110 ™
(0.000) (0. 000) (0. 000) (0.000) (0.000) (0.000)
o 0. 069 -0.052 -0.122 -0.137 -0.074 ~0. 086
" (0.746) (0.788) (0.502) (0. 436) (0.269) (0.000)
il A S yes yes yes yes yes yes
FEAR S K 493 493 464 464 406 435
R 0.9746 0.9766 0.9773 0. 9780
F statistic 1891. 61 4141.52 6443. 37 7262. 10
Sargan K% p 8 1. 000 1. 000
ARCD) Ky p i 0. 0000 0. 0001
AR(2) Ko p { 0.5575 0. 8400

FR, FRATTR A TR ) D7 1201 P 03t IXC ) AR T AR e X 2 5 K A T Al 3 o 26 S T 2 4
M IX I R IT R THEE R, b i RE (1) =I5 (3) R REROAG TR, T (4) B=ITRE(6) &R
45 GMM AT H25 R AEZARER , N IENH R (1) A5 (4) AT LAE B, BREE TS Gt ™ AR 2 AR
M), At 15 it 55 0 fid R U)o 28 B 3 A S 2 R E TR TR O Al B 70 1 — R B ¥ e i J — I S5 8
TR H I L. envir x death B R&E05750 —0.068 . - 0.022, H& B 5% 10% K g3, FWHLAE
AR X PR 155 G 53 i gt SR 3 T AN A1) 28 55 1 800 3K — BIL A AT o FE TP, FRAT TN [l 5 A (2) A
TIFE(S) KB, IREET5 PoRFE T G5 WG 1 P A IR 1] 52, ELPREE T G4 B 3G K00 43 i 7E 10% il
1% BV F 3 X G AR TAFAEN] .25 57, R bR XA AAAE R LA A T e I (e A 7 0y
AAFIG, S T AR BB 55 v R e e B B 1 22 S 5 A8 B L. enwir X death 1) 22405190 8 — 0.043
-0.091, H& BTE 5% 1% /K- b0 2, RUIPAEE TS Jesiiad A F T Fexd 7 A 4 135 19 17 T2 i
FEVEHR, NI (3) FIOFRR(6) FRATA B, 42 il HAth fiff A2 B AR T, PRAE 5 Y i 15 KA fie
HEER (R RE S IR E 48 K, [R] I 52 B3R L. envir x death (0% - 0.042, - 0.030, HJ5E1E
5% WK R RUIPAEETS Yl TR, AR T AT B, AT AR o Y i X
HET A AMKAG AN 2R, RIESR AR (154 ) MR (FET2R) H B XA R X A] 5 7= A AN
(i) () S M), AL PR AT P 3 (a BRE T 5 i) 28 5% 1 R0k — A AL 2 B S AP Y o
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x5 SHMRBRARMMGIT
BB AL i - N33 52bi GDP (Iny)

s & FE(1) FE(2) FE(3) SysGMM (4) SysGMM(5) SysGMM (6)
(FRHB) () (VHHB) (&) (HHR) Qg9
s 1. 342 1.291 " 1.025 ***
-y (0.000) (0.000) (0.000)
2 oy ~0.399 " ~0.520 " ~0.210 ™
T (0.000) (0.000) (0.000)
onvir -0.272 0.212" 0.385* ~0.132" 0. 495 -0.202
(0. 114) (0.052) (0.083) (0. 005) (0. 000) (0.413)
Inrailiar 0.158 ™ 0. 149 0.012 0.042 " -0.008 0.011
nraneay (0.000) (0.142) (0.791) (0.022) (0.739) (0.236)
doath 0.053 " 0.017 0. 002 ~0.025* 0. 001 ~0.201 "
(0.082) (0.588) (0.919) (0.028) (0.943) (0.003)
L emsir x death -0. 068 ** ~0.043 " -0.042 ~0.022" -0.091 " -0.030 "
: (0.024) (0.037) (0.153) (0.061) (0. 000) (0.034)
Ik 0. 570 *** 0.614 " 0.815 *** 0.048 ** 0.183 *** 0. 169 ***
(0.000) (0.000) (0.000) (0.014) (0. 000) (0. 000)
o 0.115 -0.008 ~0.616 " -0.035 -0. 150 ™ ~0.121""
(0. 487) (0.966) (0.000) (0.121) (0.000) (0.000)
P A yes yes yes yes yes yes
REAS I % 176 144 144 165 135 135
R 0. 9650 0. 9869 0. 9898
F statistic 982. 60 2088. 06 15622. 59
Sargan K% p 5 0. 4430 0. 7220 0. 3040
AR(1) ¥a 6 p fH 0.0183 0. 0200 0. 0098
AR(2) ¥t p {H 0.6515 0. 1280 0. 6920

LR b BATHE T EERAT AT RITRENRGERN R, BE— P 7 XRS5 T 275
WERTTREIE N B, e BURAE AN TR L XA J i BEA A 22 5, EUR B R AR 2R v 45 281 R BRIV T (i e
PR Wi 28 B 3 OX — A% LA AE R o

. &iE

ASCAEN A R TURELL T, JERIE Bt A0 SRR A — BB i, KRR | AR e A1 A2 7 R
Kb BB FEAR 55 2 DAL IRAERRE S Y 2 LAt it IR 55 AR5 i AR A — B M R N4
TR, BT AR B T VR 14 B il 552 ] SO ) A B LS B B R B A TR R 28 D I, 15 3]
2ANEERY R B — , A AR A R RIS A E I AR R R R A Y BURF 2 18 23 3L A e A2 R 52
H AR R i | 12 5 RN K - SE B DI A 8 5 55—, B o At A e 5 i it I o 2 5 0 1
PR o SEUESS FAESE T IR A RN K B, o A RIS A e Al Bt A 55 AN R 5 o
BRSERO MR R 0 A 7 o HAAHE , BRIE TS e (4 AR BIVER 58 A A 408 2 Sk i S b DRl 18 Al 55 7
FEIMBET TR T2 AR B g FRE K - 5 PR8I0 4 A e ot A e o T A R T 22 DRI G

AR SCERAE AN SEE AT 25 SRS AR BCHRE £5 SORE = (1) FRIE AL 28 SL A R S H A A 7= Pl B it
SN R KP- A S R 2R, i 3 AR v PG D[ & SR AN P, AT & B R A A
o FAATI S, BURTEE PR M ) P ) 5 ISR , 2 Tt DX 2 B i o B 05 Jo e ) i TR 3 T o G S
b DX S R A [N, 35 3 T 2% St B S AN At i it P 55 LA i 8 ARBERR Ko (2) Jeig e
MAELEE LR Iy X E A, PR 3 1o e 1 R WA 22 0 K O AL R A AR Y, IR T e
PUFE MR TAM T ARG K IR — U AR, SR SCEIE /T T B 4618, B S BUF ¢
TEAAR AR, 23 AR Ot B, BBORT AT LA S G 18 0 A F 12 St B S 14 ) i BB 3 DA 13 3
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Health, Environment, Productive Infrastructure and Economic Growth

WEN Jiandong'?, HUA Fuxiu’
(1. Center for Economic Development, Wuhan University, Wuhan 430072, China;
2. School of Economic and Management, Wuhan University, Wuhan 430072, China)

Abstract: In the framework of endogenous growth, this paper assumes that health is produced by combining public health ex-
penditure, public infrastructure service and environment quality in the form of Cobb-Douglas technology. We examine the opti-
mal growth of balanced growth path in which the positive effect of public awareness of health affects economic growth through
changes of government expenditure on health and environment. The result shows that: environment affects economic growth
through health, and welfare-maximizing government should increase environment protection expenditure to improve environ-
mental quality; the more the representative citizens care about the health, the more growth-enhancing policies a welfare maxi-
mizing government should choose; in turn, this improves health and environment as well as stimulates economic growth. With
the data of 29 provinces from 1997 to 2013, we analyze the hypothesis of health production function and the existence of mech-
anism that environment affects economic growth through health.

Key Words: environmental quality; endogenous economic growth; health and medical care; environmental protection input;

government public expenditure ; infrastructure investment; sustainable development; environmental governance
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