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WA I A AR S RIS AR I T 7 RFEEN SRR, 54, co, AR KRS
YLy, J0 e IR N ) BRI, o, R AR 2 — ) X 8 NS Y dR AR T 4 4
F& 455008 CO, AEHE TR (Ico2) NO FHE T (Inol) NO, MR BE (Ino2) Fl PM,s 4E WL (Ipm), CO, 4F
HES AT NO A HE & 1 B ok A 3 & 48 B8 2 (World Development Indicators), NO, Fl PM,s
HIEHE K A 2016 4 38 F HRE K7 B SR £ (P B9 R I B0l X 4 MR TRAK R )5 4
M FEFR 5 PM,, @ﬂFﬁ(lpml)\ﬁ/ﬁ{h% NOx 4FHEH (Inox ) B ALY SOx FHER (1502) F1 CO
EHERE (leo) , B R A OECD 23X 4 D8 R T E— DA% . ST Bk nl RE 19 L2 I R AIE L
I PR | &4 b 34 IO 4,

(2) A7E &, DI HAS B Bl B J1 02 40 A A RE S EA DR [m] B 25 18 31 R e B A1 9 P DR A 1] g 2
TP 22 43 1 < L [a] e 5 Z 4, 3 B SR FH A X6 B8 15 0 20 15 A S B0 ORI XA 42 12 i 1) P4 5 A
RBMAE Ay PR B ACHR AR | X PR OR B A S A7 25t WAL AL BT FHRE IR A OR B Y GDP i LU RITA
I ABI GDP i R RIR egy il mor, Bk A OECD 4 % . 43 B FEL BB B 5 V3 48
iy A ORBE A DR , DID 1 motr BYAK T RBUR A SCHY T A, @FEHIE & . GDP 1 K Rl AL
FOBNE T AN R H AT A DB Rk B T B SR AR RO P AR R RO R A B
FE = A B G875 (WIPO Statistics Database) o 52 IR B FNT5 Ye 8 A5 BCHE 14 v AR BR 1)
AN 55 AR 1994—2014 AF XU, THEA N 34 M EFK 1994—2014 4F 5

3. RREAEBEY N ERITHITE R %

1 Gt 1) XU 22 53 W AR U B HRENT i A A A 14 52 i 2 (] 3 1, R0 i L G AV 1 IBOSRE 118 - 24 b 800
RIS UK 1) S5 SO PR AR BRIV, Powell (2014 ) $2 14+ X0) 1T Al Z5 48 19 432 2 71 5 77 ¥ (QRPD ) , #F —
b Powell (2016) IE F 2 i GOR (Generalized Quantile Regression) /7% 1% 07 i 5 Ik 17 8LA 4317
BI5GBk o | L 1T ) 25 SR B B4 T BOR g B BRI &

(1)Powell (2014 )R> [f & GO T PEIUE AV — D BAK X PRIIE T 90 3h A9 A ] 23 F 0% | i
SR T AR S AN B T 1A% G Tk oA BB A RS AR [ RN T [l A R RO i R g ) 2 3
BRFR

(2)GQR J7 ¥ BB A AT 43 0 700 G A0 455 O U0 PR 3R | A A 435 AR WL B 36, 70 fin A — R 91 458 o A8
J& AT 53 BIIOR B2 520, 2% 530 i ) 22 RO Je 4 ) 722 6 Y R ECR AT RR ) B S B BE ) B2 i 7
A1 1A R A E R T H AR S XS R 7 AR PRE SR Q (Y, ) R SE IR TTAS S R 4R AR AR
AR Q (Y, LX) IIREN AR5 4 4357 SR8 700 {1 5% Ak 0 05 ik i PR A 45k 22 ] 6 56 22 8 T R 0L 1 745
i YA AR A | B 0T 22 A 4a A8 B — S SROUL I 4 78 £ B ORI B 722 | A0 BT TR Y
AU Z MO | PRI Al T R RO i R SR A A= e Ak T H 45 SR P RE 2 A IR Y,

BZ L GQR B B S B A BRALN A F S R AL 1 AT AT D vk SCRE R D AT Y T RE Y A A
(R, A SC Y S T AR AR S AT B GQR J7 EE B 255K, IRt ,GQR k2 Al A7 iy,
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I, EHERSN

1. BRI HEREE

FEARK S VE R MET 4 N5 RAER (CO, FHERE Ico2 NO FHEHE Inol NO, MR FE Ino2
PM,s YR IE lpm)VE RIHAE & GQR MM TTE5 R 2 s, He b, 2 S 05 e il ™ & SR B ALK
Ry R TT REAEAE N A M IR B, AR SCR BB IE AR B GDP (5 B — B S egy, , R4 B HIIF
PRBL GDP f Eb i — it fe moti, fEh T EAS & 47 WAEPERE B Hausman KE 3645 R A8, H
MHAR R leo2 B P EH/NT 0.05, FAFE N AE PR R, 26 2 v YA B R [eo2 B AR SCRF —
Wi 5 T egy, | F1 moti,  VE R L HAZ ST,

%2 AR T 28 LI (DID) (Al 1T ZR B, ik 28 R Bl T Bl 575 YA bR LR C R |
BRI . OF 1 508B A5 TT R BHE[-0.0049 , -0.3710% 3l , 76 ik HE 2 5K A B 5 e Bi AT B 35 19
e DR HE SR | Bt 25 i HE 2 1 — 2D 4 v | A BRAON W] BE RN S @5 3 AR BLAY Al 1 AR B B
“U B AR B R 4307 45 0.20.0.30,0.50,0.70 ,0.90 &b 53 G| AE Al A 67 S5O S 3 RO Ak
5 PM,s ¥ B 114 AR 5C 2R B 43 6 a5 A2 AR TS, 5 5 SRR BE A Al 11 R EFE 43057 55 0.10 1 0.50
b B IE AR 30 1 0.90 Ab 53 S T E B AR BLACA AT NO AR HE & 50 3 19 1B R A NO HE
i, TE NO AEHF R BRRAY E 58, BRBIXT NO BHERY S22 A 3 0, @5 7 S0 Bk BB Al R E7E
[-0.076,-0.96], I Sh i E R A K, BR NO, HE A7 T 4307 5 0.10 &b () I Z A0 | FFAE fe Bi K 35 41 3F
NO, W HE, B2, TCi e MR Fh s Ye 38 A Ve A A8 & DID WA T 2 500 AR TR 4067 S B AN [A] H
EMAES S MAEE 225 X R I B B AT 5 0 A BN

2 MBS TIRE B 5 A RBL (mot ) ARG TR B, 31X 28 R BN BB BLH2 I WA 4258 fi AR
Bl ANT5 Yeda bn Z R B PR 5C Z2 | (B TR B IR 42 32 i PR AR BE 04 38 0 V5 Ye g8 b = 2B I a2 i A4
F O 2 5 mor WG TR BHE = 2000 8 0 20 T, 0 BH E B HE B R 0 LR TR B A R B
GDP & Fbil vy | Hops HE A L @5 4 31 mor IAE T R EUTE 4307 45 0.70 ,0.80,0.90 4b 2 38 1E | 1L
Bl A PM,s W2 B2 &5 4 7R 42 12 3 A BUKE AR T PM,s BHE2 Q% 6 81 mor MIAL 11 5 BN 53
f7 A% 0.10,0.20 4b 535 A 57, 7E 5307 58 0.90 Ab 525 R 1E 26 8 81 mor AR TH FREER 4007 45 0.10 ZbA
AN A7 S AR 38 B 2O IE X R 6T NO HER R NO, Ve FE R i (0 5K IR AR B i E
WEAABLE NO Fl NO, B HE R # R ET7 A8 4k, B2, V52538 i PR DR B X AN () [ 5 19 52 il 2 7 o
[, 76 PM,s #& B2 A NO HE=E#RRR BIIK A B R 32 @ 1R 42 18 S R BUKE A R IR B S5 Y, TE S R
R 22 M E R RS AR B & 2 A 2E

L # DID Fl mot #6453 57 15 0.90 Ak 9 R BT AT F1, 7E 3 W5 YL 48 4% (PM,s .NO NO,) FB4F 51l 15
PR R, TR Bl B R 5 38028 00 o A3 (F 4 10 VR R 8 S P DR B S TS R 2 RO e s, 98 HL R
OB T8 23 B AR Ak A7 R 1) 105 21 ofe B AT e W HE it | BB & 4355 801 15 G A BELBL A 10 1 2 2% 1
T AR pE J HE0 T5 YRR A RROR G S i AR B R 4 B A A R, @R ER
SHEBO RS e R AR R R B M BUK A F T NO A1 NO, i E, MR RA
HEBL A NO F1 NO, HUZHERB S A /N — 840 B AUEE VR4 R AR AN B 0 35 IR 1 75 e

@ BRTRIE TR S o R AR B P E M 2 T ) 3 (hitp://www.ciejournal.org) T 2,
@ TR S Y AR AR 5 IR S i I R B AT AT BB AE AR R ) B AR G AR AT R R TR B i IR DR B R AUk IE
I AL,
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HE P4 s F PR R B R 75 B A BSCR A AR R R B el e 2 Osi R il 22 K, Tl
B2 SRl HE R AT Tl AL 7 AR 2% A 1A Bl s ARG P i < 2 55 2 0 R AR I8 i s TR R RS

JEIE A AT R A

*2 GQR it &R
SR A 5. CO, HEE leo2 RS 5 . PM, s W% lpm R 5 NO FHER lnol | AR .NO, IR [no2
(1) DID (2) mot (3) DID (4) mot (5) DID (6) mot (7) DID (8) mot
0.10 —0.3334%*% | (0.5110%** | 0.4454 -0.1055 0.1615%** | —0.0533*** | -0.0759 0.4632
0.20 —0.3713%** | (0.5328*** | —0.0604*** | 0.0132*** | 0.1729 —-0.0576%%* | —0.1497*** | (.2839%**
0.30 —0.3726%** | 0.5032%** | —0.1045%*** = 0.0302*** | 0.1711 -0.0447 —0.3753*%* | 0.0504 %
0.40 —0.3677**%* | 0.4652%*% | —(0.1852 0.2446 0.1172 0.0325 —-0.5363*%* | (0.1336%**
0.50 -0.3143 0.3204 —0.2815%%* | 0.3535%#** | (.2106%** | 0.1279%** | —0.6187*%* | 0.1785%**
0.60 -0.3608 0.1231 -0.3515 0.3987 0.2429 0.1400 —0.6920%** | (0.2875%**
0.70 —0.3389%** | (0.0219%** | —0.3029%** = (0.3678*** | (0.2491 0.2495%%%* | —0.6454 %% | (.2345%:**
0.80 —0.2305%** | —0.1466*** | —0.2875 0.3660%*** | —0.1923 0.5044 —0.5468%*** | (0.212]%**
0.90 -0.0049 —0.2508%*** | —0.1089%** |  (0.4197*** | —-0.3996%*** | (.1572%** | —0.9602*** | (0.4028%**
N 1102 1102 782 782 1004 1004 776 776

T ook e il o SRR AE 10% 5% 19% 00 0 HAKOF T 83 RS R 2 (MCMC) ik - r Al i1, 4910 249 45 il 4~ 1A [
S 25K 7 R [ [ 5 2R
ERRIE M H 3T Stata B35

2. FRBEBRM B —H R
204G RRE AR R AL S Tl Ty A HERC, SCALE T as s A HERL 3R 3 TSR 4 38 5 A
4 DTG GEAEBR (PMo AR HERE [pm1 NOx 4FEHE Inox SOx FHEEE Isox .CO 4F AR [co) My L 53X

BB R BR AN LS V4 s i HE R RS, AN STk [ Tl R % % Fi i 45 v HE R4 TS e DR T A
HE— A B B R B AR O BLE A ST 4 A FREAS X BRZH 2 DAOR St i B (9 [ K, © S it ke L
F14) ] % 2 R B 3 S it st 171 0 i 80 A 17 ) 1 A Ak PR 5 P A P R R FE: 2 JE A0, AR 4 IO A
A3 R, 2013 AELART, (18) A AL BRI (] 25 5 yea B4 0, A 2013 4R, yea XN 1,

MIHEERILE 3 3R 4. Q& THEA D BB W8 RAR T PM, 5 BR THEAS 1 50 TFIEBR B
FEAR NOx flf ; TAEAS 3 FIFHEA 4 b BRBUA FI T SOx WAk ; THEA 1 AFAEAS 4 b RBLA F
T CO WAk, AT BB Tl R SHECR Tm B R OC R | @IF AN 15 YL AR AR TEAS [ (1 F AR AR
o DID WAk R R E VR AEAE 22 5 BT B 5 ol R S HE = i PR OC RS2 5 BT

*®3 WEENHEITER1
(1) THA 1AL [ 2008 45 52t i Bl (2)THEA 2 AL FEH [ 2010 45 St ik B
lpm1 Inox Isox lco lpm1 Inox lsox lco
DID -0.2692°%* -0.0912 0.0967 | -0.3284*** | —0.3622*% | -0.6955%** |  -0.2648 -0.063
(-1.65) (-1.31) (0.64) (-3.00) (-1.73) (-9.42) (-0.73) (-0.14)
adj.R? 0.8432 0.9585 0.8753 0.7925 0.8512 0.9641 0.8636 0.7797
N 347 424 424 424 358 440 440 440

ARSIl o+ 0 Lok S BIMRERTE 10% 5% 1% B HKE B2
ORISR IR ME# T Stata BT5
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x4 WEEHMEITLER 2
(3)FHEA 3 AL L [ 2013 4F & S5 it A B () THEA 4 A0 HAL 1 2014 47 & 52t i B
lpm1 lnox lsox leo lpm1 lnox lsox leo
DID -0.4195% | -0.3094%*** | -0.4864** | -0.0394 —1.1735%%% | —0.2517%*%* | —0.8604*** | —0.6142%**
(-1.74) (-2.73) (-2.06) (-0.32) (-3.62) (-2.79) (-3.48) (-3.76)
adj.R? 0.8318 0.9541 0.8550 0.7861 0.8280 0.9521 0.8491 0.7976
N 348 425 425 425 357 434 434 434

TE AR N L e T s SRR AE 109% 5% M 190 2 PEAKOF 1 3%
ORISR M H LT Stata A

(1) FL ] #5522 BRI R 50 (placebo test) , oA S0 A A4S 2 75 1t f WU 25 43 118 « L[] a4 24 i 2%
P A SCAE 5 Cai et al.(2016) BYAB0EE | N4 R AS rbv i 8 H3 B B0 S it w7 000 B0 80 | X a2 B8l 154 7 722 gt 71
K, BRI OMBR 1997 4 K Z 1 © £ St B i D BUOREA | L 1994—2007 45 I FEA £ 85
QMR B4 FEZLTE 2004 4F B il Bl | 3 AN BRI (] AN Z Y, (18) K1Y yea TE 2004 4F LA
WH 0,2004—2007 SEEA 1, ZEAT SEPR L 3BAT B 5 St i | an 5 15 Y i HE 2 H Ak B ok
S W AR g 25 A v BB BUR AT R BN IZ R AN W3 Y DOBUE 25 43 14 [l I 45 S mT 0
4 T5 QL ARAR Y DID AT R B 2 B0 A SR WU 26 4315 AL g < R Rl A IR E

() AN R 3 >4 228 f (Tl A 4 R BE  RIRI S R B4 458 ) 5, LA Ipm o1y PRA5 5L
T GOR it , 25 Won DID R mor WAk T 2R BRI 2 HE 43067 A5 09 ZBOR 22 A5 K 16 I [ 9 45 A
RS

g5 LAl WL SCUEZS 1 S U — B IR R B A R T 2SS ey B L e AE R ) [ RO R
1), B A e [ 2 A 1 i | T Yo dR AR 1 o 0B & AR AR Ak | R ORBE X% 1) 52 i) oK AR |
M, 386 FH 3% [ B R B 28 Bt 22 ol A%

N, BWERRE R T

A SC N FRAE FISEE Y 7 TR IFIFGY AT & T I RBLAETR B E 05 4 i BURAE T, 73S
b AT A F A R Y AR T 1 B A I AR AP ER PR B Y BRSO | A5 R W . O g A BERL R
) PR B HE Bl SR a3 e — PP ORBE B R TS Y in BOR B A RS G Al 2 TR LR R 3
Jilh T B e s ) Y G R AT R Vs e EE R X X3 2% AR IR AR B B Vs e ATk R R B i g R A b
TR 25 TG Yl [ U5 21 BT B 7 i | DX 3k ] 25 05 e i 22 S AL R BT I AR /0N | EL TR 5 v %) 22 0 B % )
PTG T G 70 b B B 2 B 3 B BB AL R T BT Y X DX R 2 TS G ) 25 AL R R R
WP K, @HLEKEETT BT BEARE AR AS I i e 25 S35 e a8t N & BT BT B 1 S BRI ER £
BB TR ACA  AT BT A L R AE R T AL PR AR B A B T

FESCUE TS T, A 3G H GQR J5 ik i — 20 B ik PR AR B0 23 BT & 152 ), 45 51 WK Ok Fl 2B A
SR AL BRALN | LE 3 TG Y45 AR (NO HEE NO, ¥ BT PM,s ¥k ) #B 4R 01 = 14 = 5%, 1 5k B K
BEWES A E, QREESARBLZ MRS, ES TR R ENEE KGR
B 575 Ge Wy HE & B E Oy AR AL S AR R A E K e S s AR — A R TS
e HE  (E5 — PR AT IR | SR ZE S 18 M T 2 B | 7E 25 R0 PR B E R R E RSN &

@ BR TR AN 9 U155 T 8 e (o [ Tl 28 56 ) B35 (hpe/www.ciejournal.org) T 2
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AR ER, Tl EA R EAREHEFEA 22 R m <R B s 7, X5 1 E RS, ik
A BB BRI 2% 5 T — E R = AT, 2000 428 90.50%,2014 428 83.10%,2007 4E IR, A KR
REE HAE RN T B A B e A A T 2 B T S TR, Rk TR AE R BOK b
1y 2s S,

FLHOR 7 2 100 5 UL O R B VA4 BRAT HETS 9 W 2% bn vEAE S A BE ) B & R B Bl &0 1
PR Ry e AR AT AR T ) 10 A5 | LGS PR A 2548 X A, X5 ok 22 90 I & 61 4 b 77 SBORF R A2 119
Pt @it ik, &AM MERAR RSB RERS, BTk E BRI ABA sE S
Y YL ya B R 28 UGS MU, PR AR DGR AT BUE I AT RE s TR T S (555 Rt 25 AR5 YL iR B
SN LATH AL oy 3 38 BEAT LT WM W AR BN A B AT BT il VR ZE B AR B S R
it BP0 B R T — o BRI (02 R i 5 22 0 B A FL A e I A is i B R B, B Bt
IRBL RO G AW KA N e Bl 28 [T KRR FE k3 )5 | W8 20 3 B AR IR S
XA RBBLH , @I RBUEALE 1 4 KBEE RSV R KI5 99 BRI s H AR BE
Bt BTG o — L4y, v B A ORI AR IR OB (191 an B Bt ) e AT A80TR B A S5 4 | I Ik, i Bk
BT ET R AT R RHIR Be i BRI A BIRL B |
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Can Environmental Taxes Effectively Control Air Pollution

YE Jin—zhen'?, AN Hu-sen'
(1. School of Economics of Nankai University, Tianjin 300071, China;
2. China Research Center of Aichi University, Aichi 4550015, Japan)

Abstract: Environmental Protection Act in China will be implemented for the first time at the beginning of
2018, and this article provides theoretical support for the introduction of “environmental tax” from two aspects.
From the theoretical perspective, we establish a dynamic equilibrium model including air pollution, and simulation
results show that the environmental tax with market—oriented reasonable rate can not only effectively control air
pollution, but also maintain steady growth of welfare. Regional differentiated environmental tax stimulates pollution
industry to transfer, while national united environmental tax has a better long—term control effect than the former.
Unreasonable administrative intervention will reduce the positive impact of environmental tax. On empirical side,
using the data of 55 countries from 1994 to 2014, we use the GQR method and DID method to verify the effect
of environmental tax on pollution control, the results show that the effect of environmental tax in different countries
is heterogeneous. Among which carbon tax has a heterogeneous causal relationship to emissions, and carbon tax
will lead to the improvement of air quality in countries whose PM,s concentration, NO emissions, NO,
concentration are particularly high. Increasing transportation—related environmental tax is adverse to countries with
poor air quality. The empirical conclusion also indicates that vehicle emissions is mnot the main cause of air
pollution in China, while industrial fossil fuel consumption is the “culprit” of air pollution. So we put forward
policyies, for example, the government should set up environmental tax items for fossil fuels as soon as possible
(carbon tax), and air pollution control policies should be given priority to market mechanism and supplemented by
appropriate administrative intervention.

Key Words: air pollution; Environomental Protection Act; carbon tax; transportation-related enviromental tax
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