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(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
With-R? 0.8312 0.7962 0.7034 0.8623 0.8164 0.7371
AL 450 450 450 450 450 450

ARSI R0 B, D7 22 R EZE , * % ek SR RIRIR 10% 5% (1910 B35 ACE
ORI AR & TR R

T, i vog PRI A il o B A — o R E R T Aol Y HE TS A | il A Al AT R K B A BRI S R
Tr RGN B2 T BEMTREIN T Bk 22 5 AU | DAL b $i voy A5 45 o 56 88 3l o 7 R e P 22 5 LA T
BN T FREEG Y 3R R AE TG A R 8 U PR T YR N 1 18] FE RO, R X BRI S e
S AT RN O T B R 22 BE LB ) R /INY A ARG TE A SRR | R P 2 B ML 4 [l U9 R R
1E I HAES5% 00 535 MK PR 6 BRIE 15 G HAT 35 52 0 DAL T o (3] G P 22 3 LA 1) 398 s o o [
PRI TS By AR AR 10 S0 | 3X 55 A SCERE 3 B OB RH W & o 1l T PRI A8 T 5 B2 5 Bk 22 5 ML) 52
B RO E NI, XA —E R LU T v PRI AL ] 5 E 1 — AP R 1 BRorE £ T X o [ R
35 T B9 97T R

© U T LIRS ORI I AR SORS AT SOk — A TS R A 6 PR BT TS S ) A R
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TP (4)—(6) R TE TR A AL b gy A H At AR 1 5 1A e R 25 31 a5 SRR
g N LAt A ) AR T 7R ST A0 i R A i PR A DR R 2R T IR B T T A8 L) R B
fl T HE RN A T AR A (B BT R B 5 J H 3B PR KO I R R A R s X — R il
BT LR g R Rl . h 3R 1 AT (4)—(6) MR 4E (10) 20 AR SCRT DIHE s = R R B IS
YUF8 bR TR 7 A Bt 28 5 ARSI S81E 3 3R 9.72% (InS0,) .8.87% (Inww ) .8.78% (Insw) . H T4
SCIE Y 1998—2012 4F 1 E - Btk £ Ur B A T 11.14%—15.37% 2 0], Hm T = Fh 55 4
6 A BT X o7 Ay Bt 28 O RSN SR R b | ok 7 — R B a0 P T 4 v B A o e A AR mT D b
B AT S A IS Y (B T RS T TR A SR 5 15 e | R BR 5 48 i X R 58 7 e
() AR RION O T | PRI P ) R A 2 0 A AR SR B o 1 5

st A AR T, A GDP BT R B E AR 10% M KT 38300 1E | HAF 5 0 A
TFRBTE 5% MK T #5835 R, ik, A3 CDP(AIIA) S =R IR 5515 Ye g br 2 (0] 2 90 5 3%
AR U7 RLOC R IR T EKC B, BVREE 28 0% (AW Y3 | BR80T 1 52t IS A s kst
AR f R B 55 TF U (open ) AG T R EBUFE 10909 7K T 3 .35 R 1E | BB = iR [6) 5185 15 Y 45
b5 52 5y FFTCRE 22 1) S B AE A 56 56 2 | DRI Ik 52 2 T 3 b o o) B 35 5 e A 2 4 FH R T 9l 4
] B 52 S AR E AR T o [ PR 55 ot ) 2l | 3 5 R4 R S R M US4 SR — 3, DL Tk 3 e
ti GDP 1 L E A2 19 Tk A KV (manw) FIAG T R B R 1E | JF B 2 DA 5% B E KT 538
B 5 YL IE AR O | B BE 2 Tl A K - 1 8 G = RO 6] 7 e W 0 HE B B S B G X 5 AR S
IS TUHAIY &, VBN RBIRRCR (ee ) By AR 1 1Y BE IR T 9% 5 B XT38 Toalb — S Ak HE ik 22 1) 52 i)
TE 10% KT 5 35 0 0E | 3K FE — i B B v B o ) BB VR A50% B =7 (BB TR 9% 0 B A ), KA
Wy 0 HE I S A D ) DT A R T o [ RS et 1 IR T AR KT (urban ) W94 TH R B R IE  JF H
TE 1% 0 7K TR 6 =B [6) B85 5 G dia b B 35 52 , 150 W0 o 6] 08 PR 58 7 G 5 38 T Ak K
B IEAHG A ARSC BN T BF R SR (rd) A TH R BN 0 0F B2 DAE 109%10 3% K
SRR IR B TG Y e A S XU BT S HE I BN S R T e =R T R IS Yt bR HE
JCHE AU /D | DT A ) b ] B Bk 1) i 5 | 35 K v P AR I SR 4 R — B,

2. HEEWHI RS GMM EitER

THEAA (11) 8 T 3 A T AR B B | ol T Bf AR 1 v A 5 A B A R A2 2 1 — v /s 30, >R
368 T AR S [ U5 5 3k P A 4 SRk S A i ) A A — B0 DRt AR SCRER T SCREAG 3D 1 (GMIM)
XA (1) A7, GMM A TE ik E2A PN, — B 224 GMM R R4 GMM, — B 2243
GMM Al 77 AR 25 43 7 AR IEAT A T, R HFEA 945 8 A BRIl H 22 85018 0 T SR A8 1t 1 i )5 1EL
VER— B 2543 7 R %) T B AR 2 JF A RIAR 1 3R 48 GMM Ak 1532 D[] Bsf e 7K P 7 R 2 43 1 sk
iflitt, FHTHEZHFERGEE, —B—F 245 GMM T ik A8, BIASCRH RS
GMM Ji ik T Ahiit, RS GMM ko b« — ik R wib ik miFp A — i 5« — 2R 245
GMM it 5 B T A AL AR SCRE R« — 201 R 48 GMM #7463 FE AT R 48 GMM Al THE 1
JEERG B T AR S AT 20U, A8 SCR A Sargan 6 56 2k I W T2 AR 5 (A7 20, B IR IER S8 GMM
fli it — S0P | 30 75 BERG 50 58 25 U2 B AE7E — B R B FAH G W SR A LA T 25 R R AR (1) Gt
HRE M ARQ) G & A B3 W UL KV )5 B IR 22 WUR A7 7 5 A G ) 3, FEE 1T R 58 GMM
fli 3 B v AR SO IR BE A5 SR Rk 28 B RARE LA B 3 1 38 B IR Sk o A AR | At AR
HMEAS &L

2 5 T Eh AT AREE AL RS GMM Al AR L 2SR BOR AR (2) ST R IOR B 3 UH
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KKK, SRR RNEEH N HERES LA

®2 HEEWH RS GMM it &R
s B (1) (2) (3) (4) (5) (6)
InSO, Inww Insw InSO, Inww Insw
ep(-1) 0.7532%% 0.6281%** 0.5314%** 0.4263*** 0.3813%** 0.3124 %%
(3.2814) (4.2648) (3.8926) (6.2724) (5.6138) (4.2925)
erl —-0.7162%%*%* —0.5323%#%*%* -0.6412%* —-0.5213%#%%* —-0.3273%%* -0.4261*
(-6.3102) (-4.7206) (-2.4125) (-4.2741) (-2.3147) (-1.9521)
se 3.7412%%* 4.2653 %% 2.8131%%* 1.6314%%* 1.4282%* 1.1641%*
(7.3824) (6.1302) (2.1348) (3.4702) (2.1628) (2.1247)
erlxse 7.1282%*% 6.1423%** 6.5231%%** 4.8632% % 3.1863%** 4.0023*#*
(8.4202) (6.2827) (3.4736) (4.8314) (5.2418) (5.8147)
¥ 2.3162%* 1.9263** 1.6172%
(2.3304) (2.1508) (1.8324)
¥ —-0.0373%** -0.0521* —-0.0632%#*
(-2.4102) (-1.9347) (-2.3931)
open 0.1364%* 0.1093** 0.0921*
(2.1601) (2.3117) (1.8725)
man 0.5313*%* 0.4221%** 0.3864***
(5.2402) (4.8604) (3.3126)
ee 0.0612%* 0.0921 0.0823
(2.1132) (1.3427) (1.5316)
urban 0.8372%%%* 0.6254 %% 0.4277 %%
(4.7102) (5.5241) (6.3127)
rd —1.5122%% —-1.0314%*%* -0.9123*
(-2.2931) (-2.3106) (-1.9217)
i H —3.4311%* —2.1652%%%* -5.1673** 2.3174% 1.5281%* 3.6384 %%
(-2.3142) (-3.5103) (-2.2618) (1.9031) (2.3948) (4.7702)
FEAAL 420 420 420 420 420 420
Wald #5 5; 53167.52 54319.83 51731.61 36127.20 37129.63 31781.52
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Sargan 5 5 312.2404 298.5227 286.3418 221.3521 193.2116 184.1727
(0.5312) (0.4283) (0.7312) (0.6381) (0.7241) (0.8361)
AR(1)(P 1) 0.0422 0.0752 0.1246 0.0612 0.0839 0.1163
AR(2)(P1H) 0.7812 0.8142 0.8617 0.8124 0.7916 0.8014

B AT T WAVECT N 2 GETT o RN RREVEAR HETR 2 | o ek 20108 109% 5% 1% T F KV FEHEAT R 48 GMM Al
TERE AR, R PREE A SR | B U USRS B E N AR i Sargan KRS A9 UG R < TOHE B R
) A 2 ek R UG 6 A DA B U e ] TR ik Yk R BEAY s AR (1) A AR (2) B JSUBGSER <A Sh AR AFAE A ARG

R YL GMM (T4 R OR 22 03 J5 BEAAFAE B BARSG HARVEFEAE— B HARDG, R IR,

GORR I AR TR

~

ok SE AU A A e K 5 1R 22 TUAEAE H AH DG 18] ; Sargan 6 0 45 R R W 4232 1« T HAR R0
1

WU B SR, PR TR AR A e BCEAR B AR, R 2 RIS T A (1) —(3) B AUE B L
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fiff AR I HEAT AR TE T A I 25 S AT LB (4)—(6) R TE AN A H b 4% 1 A48 8 S5 64T 3 BT A5 1 25
Ho ONF 2 B AR A G55 p  ASCR] DU LS IEAR S8 . OFT A Al TH 45 538 R 18 b fi B s
A T — W R B I5 YA G Y BT BT TS e B B O IE | X — S5 SR ULE T EREE IS Y I i A7 T
SNASFFE AR, @I Al T 25 R B3 B | FRBEAE ] o 0T — R Tl FRBE 15 e g8 b 1952 i) 1825
B, Ut B P35 A8 T3 Ao el 20 B Ty 6 0 Bl s e AT R T RIS T PR IS Y DRI P A o e R B U
4 T RN A A7 (R BsF | P58 A8 ol i 3 5 B 20 % TS 194 38 T 330X = b Tl R 58 75 Y35 A 119 52 1)
FORAE Uk B PR 3 e A R 28 U RS B R T IR S e DRI BB A 6 PRV Y v ) 2
SR RIE , RV FREEA 6 = Rh Tl IR BT TG Y A8 AR 10 SRS R B IEY HE 2 R E IR
O RN T ) PR S Y DR e A R A AR IR R IR i, @R & TR
BN = Tl BB 75 Y 8 A5 (5% 1 o 3550 0F | U B B 8 05 TG s AR Bl ok TIREEIS 9 [WIRE il T
P58 A8 1) 5 o 8 B B0 38 CEL TGS IR 058 95 Yk ) 5 ) B 3 R I | 3K — &5 T R R A R B A 1 A R R B
P 28 55 Xt BRBE R S 0 67 T S AR AR @ = AR Tl BREE TS Y R bR S N A KT 22 T S B
MBI “U”BIC R i 2 BEKC B, 2 ABCA T BEARET |, AT T 3R B T4 PR 5% 5 | PR
P85 o 1 B A N WSO KT (8 5 5 0 38 20 Ak 5 Bl N SR A KT B2 31 5 — I 5 i, A0 R e
JBT k14 R SRAF N AL 2 4 v R I AT 4 B O A WO T I PR BT R P T i B A
IS A KT B 2 55 7 2 A6 B0 . )8R 5 T R EE X = Fh PR BE 75 Yo AR AR A B2 i 1 (2 3 N IE | 16 A 57 5 T
JCRE SR B3 T R E R B TS G R ) T X B A S YR HEME R (V5 Y R A
Vi) KT GRBE A AR ) . @ Tl A FI3sk iy Ak 3 v [ = b TV 3R89 YL A8 AR 4 47 A 2%
{4 1E [ 520 | B VBT 2% 58 5 X SO, HEMCEE B9 52 it S 3 8 IE 0 BH X S8 4% G [R 2 ) b [ A R VS e
FEAE BN DR S 5 G =R Tl PREE T Y A 5 i 28 8 A 6 U A R R T G 3R
B LA mEAE

3. BREMESH

IS5 78 ] 5 B R AR SO A O R R AR L | P B A o 5 R A o 1 T B X R R A T R O
BN T ERAN A R T S AR SO R A A8 0 Tl T G A BRAR TR AR S AR DL B Tk
Al A 5 AR B U AR (er2 ) ANAS B IX HETS 9% 5 Tl 8= (B A FUAE (er3) SR IN B IR B2 45 il 5tk | 1F
Frife—2B R dge e T, 38 3 sl T 38 1 R IR 055 A8 ol o B I R M Al 45 2R 2,

3 PRSI A (1)—(3) & R IR AT B R (er2) AT T AR I 245 28 ST A (4)—
(6) W2 SR FH R385 5 1 5 B (e 3) UEAT AN T T BT A O 5 3R BT A A 014 SR 34 S s | A 458 A S 5 88 o = b
Tl FREE TS Y (5200 /DA 109% 7K N ¥ 8800 i, PREEAE 50 B 55 Btk 268 U RIUASE 149 28 B 350%F
SRPEREE TG YR AR AR I 199 KR B35 R AE | BeuE 28 BF FURET = Rl IR 85 15 Y A A 10 5 i 2 /D

@ R 2 MM (4)—(6) AR, SR IREEIE Y A8 bR T X RO 48 U BRI S 4 5 10.72%
(InSO,) .10.27% (Inww) . 10.41% (Insw) . A T4 SIS 1998—2012 4F i EF- 1 Btk 28 5F AR A T 11.14%—
15.37%22 18], 35 F = b SR BT 15 Y 48 b5 T X R 04 et 28 B BASE (4 I SR AL, DRIUL | SR B8 48 1 3 2o B K ek 4
U RS PR 5275 Ye 1 1] F22 80007 o T | o B0 0 A 888 A8 o 3 8 S ) R B 1

@ BLAN AR T L 5 I 9 AR I R B 0 ZB N T < AR S 2 PR A R B R Y A5 SR BT LG
A 2 X AR IR — L e AR SCHE (1) 20 BR A GDP BT 5 A X At T A A il AR
Ja —WIHEAT T 45 R BoR | BREEAY G B | R 20 B M T A A8 L B S R O R R A R AR A X
TE—EFEE FAYGIE TR A R AR, PR TR IR AR SR M AT A IR IR R Y L T )
fEH R,
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KKK, SRR RNEEH N HERES LA

TE 109% 97K T 83 0 1F SRR A8 ) X = Fh Tk PR 5535 Y

F18y R Y SR O TRV R R 2 P A T

LT IR R 28 T MU BRI 5 D B4 AL 8O0 o 25 B i R A 1 ik B TR 1 S £ B X BRI o

AR, e A — e R LR T R Al 2 e i fa |
=3 FREMMEITER
B (1 (2) (3) 4) (5) (6)
InSO, Inww Insw InSO, Inww Insw
ep(-1) 0.3072%% 0.204 ] %5 0.2513%% 0.4127%* 0.321 8% 0.3602%%
(5.0841) (4.6315) (3.5404) (4.0316) (3.2451) (3.6316)
er —0.7413%* —0.7392% —0.6284* —0.6831%% -0.7216%* —0.6132%
(-2.3824) (-2.0545) (~1.8617) (-2.1621) (-2.3612) (-1.9142)
se 1.1061 %% 1.2641%* 0.9821% 1.134 1% 1.2216%* 0.9428%*
(3.6642) (2.2416) (1.8835) (3.2718) (2.1628) (1.8129)
erxse 7.3392%#% 7.0813%%% 6.1241 %% 6.3291 % 7.1392% 6.0213%#%
(7.1240) (6.1142) (3.6817) (6.2413) (4.1326) (3.4169)
y 4135255 3.9216%+* 2.4163%* 3.2752%k 3.6391 %+ 2.3671%*
(3.4902) (2.0748) (2.3526) (3.1346) (2.3617) (2.0681)
5 —0.0423 %% -0.0173* -0.0462 -0.0329%* -0.0152 -0.0524
(-2.0431) (-1.9471) (~1.2346) (-2.3618) (~1.5216) (-1.1384)
open 0.1364%% 0.1092% 0.0931 0.1421% 0.1346% 0.0824
(2.0834) (1.8735) (0.9421) (1.9316) (1.8219) (0.8613)
manu 0.2513%* 0.2041%* 0.30927 0.2319% 0.2241 % 0.3527%*
(2.3624) (2.4436) (2.1828) (2.1527) (2.2641) (2.4714)
ee 0.0912 0.1254 0.1372 0.0716% 0.1326 0.1281
(0.8702) (1.3137) (1.4716) (1.9024) (1.0216) (1.3824)
urban 0.0363%* 0.0823 0.0912 0.0352:% 0.0728 0.0869
(2.2703) (1.0647) (1.4528) (2.3102) (1.2371) (1.3281)
rd -0.9233* —0.6241 —0.7312%* -0.8137%% -0.5316 —0.6813%*
(-1.9302) (-1.1527) (-2.3716) (-2.1625) (-1.2784) (-1.8612)
BB 5.2371%% 8.3342% 6.2571%* 4.7126%* 7.421 5.9327%*
(2.4542) (3.0916) (2.1607) (2.1452) (3.8317) (2.3671)
FEA%L 420 420 420 420 420 420
Wald £ 46 15923.26 31629.84 51823.66 14742.27 30629.37 49261.33
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Sargan £ 5 148.6626 173.9142 152.1427 132.7124 168.9102 146.8176
(0.6821) (0.7393) (0.6641) (0.6318) (0.7014) (0.6827)
AR(1)(P1fH) 0.0367 0.0914 0.1528 0.0429 0.0736 0.1832
AR(2)(P1fH) 0.7831 0.6813 0.4922 0.7327 0.6423 0.5327

ORI AR ST R

@ BR3P (1)—3) B (4)—6) T, =B Tl 5 Je 9 T X5 B ) B 28 55 BB 9 11 FHE AR T

1998—2012 4F-F 34 Y ek 28 TF LRSS | 8 ke 35 v [ 24 iy 1) 0 52 457 1 8 2 58
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M | PS5 A o 5 JRE 5 I e 2 5 ML (1) 58 B A X P ] 9 BRI 9 e A A S IR 1 B2 IR VAT o
e 244 i % BRI A8 ) AR T PR o o ) ek Bk 22 BRSNS o ] ) BRI 75 Qe A AR 35 AR 1] 52 0 36
S5 A T i R vy R 2 X v R PR 5 A AR AR, v I B R S e 5 N B A K
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Xt R E PR 7 G A F B AR SCHY ORI 2 an T
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The Effect of Environmental Regulation on Environmental Pollution in China
——Based on the Hidden Economy Perspective
YU Chang-lin', GAO Hong—jian®
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Abstract: Researches on how does environmental regulation affect environmental pollution usually ignore the
influence of hidden economy. The hidden economy as an important feature of the weakening of the existing system,
not only brings about environmental pollution, but also affects the effectiveness of environmental regulation.
Therefore, this paper takes the hidden economy into consideration in the model and studies theoretically the effect
of environmental regulation on environmental pollution and how this effect depends on the size of the hidden
economy. The theoretical results show that environmental regulation not only decreases environmental pollution
through reduction of official economic activity, but also increases environmental pollution through the expansion of
hidden economic activity. The net effect of environmental regulation on environmental pollution depends on which
effect is dominant. Subsequently, based on the provincial panel data from 1998 to 2012, the paper used the fixed
effect model and system GMM estimation method to examine the effect of environmental regulation strength, the
size of the hidden economy and the interaction between them on environmental pollution in China. The empirical
results show the effect of environmental regulation strength on environmental pollution in China is significantly
negative and the effect of the interaction between environmental regulation strength and the size of the hidden
economy on environmental pollution in China is significantly positive. In general, China’s current environmental
regulation is not conducive to the improvement of environmental quality. In addition, the paper confirms that the
effect of the size of the hidden economy on environmental pollution is significantly positive, the higher
environmental regulation strength, the greater the negative impact of hidden economy on environment in China.

Key Words: environmental regulation; the hidden economy; environmental pollution

JEL Classification: 017 Q53 Q58

EREEETER ¥y

35





