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Wi (Zivin F Neidell, 2018) . BE47 SCH#ik (Chen %5, 2013; Ebenstein 25, 2017) & 31, H = #E 7] LA At 1 X
PRI HRE e A B SO 5 0B B TR R ( TSPs ) 1 PM,, B A - S50 B 43 S 45 v 1 184 ug/m’ 1 41.7 ug/m’,
X — A S ECA Y FE R AT 5 A B> T 5.5 AR 3.1 4E . BREEIS YL T U R 0 £l B
ZAb RN T T RAL S A AR ZE B AR I B 5 O T IR, BLAE X P ANE B T 5R IR AT TAEROR A5 4
15 M A HR 77 A R R R RS L5745, 2016), 30 2= — Bk B8 “ b 1) " BB & (1 4, 2016) . Bl
B PRI Y A AT S A R A BB 1 5 MR, e A RUBIUTAY, S e AT sl R O, 80T A
157 sh Az = R A (B 155, 2017), F5e 200 55 sh F1 b4 = Ak v (224, 2014)

SRMAE T o b, AR UM R BE 15 Y 15 57 2h ol 22 18] PR SR OG R 1 de KBk RAE T, dnf e 4y
i A B IR 5T V5 Gl g P A P 1), 3 — ) R IR T AN D T s — S U AR ), AT BB A A R
AU P 35 s 72 ] A 5 e A I5E 35 G 55 55 3l g il Rt SR ST Al 5t I 4 i Bl e ) AS 2 1 [
PRI, IR BE A P R B 75 Y A P 2 P ), AT 3 38035 e A b R0 A A — 3. R RS
YL A8 b 1 I £ 138 22 7] 8T (He 4§, 2016) o BEAT SCH#K (Ghanem 1 Zhang, 2014) & 8L, Hb 7 BUR A T 98
BRI HEIE S, AR YISE T TR SIS0, M2 Bl T8 lie k. WAk, REE5 Y4t
VY A7 78 1 (B S0 K B 3 400 o oo [R) s, 0 SRR Al A A S A A7 4 R0 N e A 9 e
B, DAIAE S S 1A 75 Y 2 88 7KV 4 S 300 S 22 (RSB 55, 2014) . =2 H 26 8% 1] i (Aragon 4%,
2017), NZEEA B IR RN, I LI 50 IR 5875 e HLA mi A7, B MOIL 35 mT REAR SR F 5 i
i B S A S PR AT 150, 06 T BT T Yl 7™ T A L X, T 326 43 A 5 R O A A b D el o DRI, Ak B
T FRBE 75 Y () N A ) R v A A 3435 4% B st L 355 07 ) T 4 o

R T G fR IAEETS Y 5 55 ) 7ol 22 TR) PR OG R 0 N AR R T, AR SCRL 2005 AR IS R R [R) 53
) AR 5 | R ) 7 4 DX (R W 42 1) DX R SO, 15 4 1l DO 3k 1l 5 9E W X 4k T SO, HERC S A= 25 Ak
B, VR 2003—2013 4F- 285 A3 T A4 T ACEIOHE DL K TR AR B RORLUE 22 43k, SCIER 5 T
SO, HE Xt 57 3h F1 ol (5 o WF5E K& B, SO, HE R 3 B T 55 3 J1 ol N B, I HaX — R4
2207 N [ W 1 Y Pl 1 72~ O [ 1 2 N w1 17 S ey A S SR A ) M
TiE 0 100 SR B, i SO AT I . ik & B AR R, SO, HEURE AR S B0 St 18 2k 88 i
250 J7 N, B R AR TE 540 {2 T Ay, BSASIBAE [Tt

B2 F LAAESCHR, A SCAT BB Y SRR IR BLTE = AN D71 5 —, ST IR B T R B TS YR AR i Y
AR IR, A SCHEAE Chen 55 (2018) 19 SIS, £ BT 2005 4FJiC U ] 57 il B3 5 | 1 7 42 X 3 T
5 AR B4R X T B 5875 G (SO, HERO) 9 7= A8 4k, LA R 285 11, 1 — 25 AR 13X — A AR AR A X
S5 3 Sl R . 5, IS Y i B N BRI T R I R S RS, R E T
o E A ST o AT OC T IR R T Yo i A BRAEEE AN 1A A= 7 Fe 155 2y 0 25 I A 5 4 R 43 4
mF % ik 18 %2 ( Zivin Fl Neidell, 2012; Currie 5%, 2015; Schlenker Fll Walker, 2016; Chang %, 2016;
Lichter 5%, 2017; Gehrsitz, 2017), B R HA & T A Jre b B K 52, W 4z [ (Carson 4%, 2011)
A2 V4 EF (Hanna 1 Oliva, 2015) B & (Aragon 4%, 2017), {H B4R A EBFIEIE LB fe /b . % B3] &
] A 358 DS 0 B 7 4% 1 1 25 550, 1T 92% 19 575 S M DG 1 B T SR A ZE AR AR Th A5l A T 5%

@ A TSI BT 5 R HE I LIS 7, 8] H 257V 3RS BB 55, o RIBURT 2005 4F 12 7 3 HEECE S5 BE06 T seih e R e ol
ISEIR SR D8 D R EIIR RPN B FE T AN ST B L RN A IR AR DU T AR i R AN AR il
e, S 37 ) B ), S DR e 58 R 5 Pl R DR BR SSE  7 B FA E  FR B AR K A S T A A TR SR AT I BT o AL PR LB 58 — VR R 8
TRARIA N TTBURF B 53 B % 46 5 2 HF (Chen 4%, 2018), FFH YOWFR R IAT 1) 51, FL A T SEAR I (or A SOREIE — BORAR 2 8 S i) 53
17 BORD o RN SRR 10508, B 51 ST BUR B AT R KRR 1, B IR AT SO B B L R SRR AR AT
Afbt o
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Jiv LKk [ ZE ) 2 30 5 Ve AN — E Ol FL T A R R I 5, Xt — P W T SRR R [ S 1
Bk B = AR T I TS R A G A SR, A R i S B S HER U PR B TS Y g At &
R M 20 B T i A1 ) PR 85 BOSRE 28 0% T 2L, e e e R A T T B ™ B R A BRI R o
JE, PP T 255 A (He 55, 2016) o ASSCNTF 3l 1 lioll B A1 R 3R B BOR 19 A R sz 1AL S 41 1
HIESE, Sy R BOM ] G B B BORGR R R S %

— . XERERIR

AR SO A O A SR T B e — I BE TS Y R R Y SCHR, S — SR R B TS YL i
Bl AR 7 RN 55 Bl SR A A SR o g8 HLR AL, BRBE TS e n] LLSE A 52 R 55 sl B B4 A B R R R 5
AN A PR RN AR R, X — 2 5 55 s b A 4

KT —J Sk, B 2 0 ) B B A R A TG 24 O G UE B, PR T G 25 LB ) S A AE B
fe B o P 2 SCHR & B, 25 S5 Y BV I R G0 AH DB 1 32 B2 i P 22— J& s S 1 SO, kB (i
AN BB, 2014) o [, 25 A5 Hp i VR B A 40 0k 35 e W) (PML, s R PML )BT “ BRI AT,
12 B N ST IR A5, 52 Wi 35 WA | 75 2 IR W RO I 2, 3 800 B SR BB T I
THEL T A, 2017) BEASHU A dr . (b B IR BRI 2542 ) B, A0 Hp A T R ) vk T2 g 1
1A 18 A IR 2 T G BE T R n 38%. 1A AR B (A (1955 56 £ 8 i SO, A AL
Py RV RT 0 A AT A 2, HE X AR I i 22 AR A v R BOR T IS R AR TR

AR IS 2 SCHRAIE S PR 358 5 Y ff S A2 5 o {52 1) T L PR R, EL7E 22 KRR B I s i fk B, O 1%
A B8 B RS (RIS, 2014) o [R50 2 SCHR AR 3k AN AR B AR B AL A HLR %5 18 N A 1
[R] AL, S LA /0 S 7 i DX M ) 52 ) R 38 (WA AT AR 18, 2014) o A EE T 5 2% SCRK, 285 27 Sk 58 in
S FRBE TG Y 5 fd B 2 TR A TR G R, IR Bl T SR S50 1 O 3 T MR DRI VS Y B N A
) R, A48 75 T 3 06 R T 0 0 B AL, SR ATk B A1 TR RS o ok ARSI Y Oy ik R A
& T HAR S (V) W 245075 (DID) (Wi S B1EE (RD) % o X 307 1R A %00 B 2, i i BE su s
FE 1 A SBOR T 8O TS Yo 19 SME AR AL, E— 25 W SR X — A A it Xt B (B850 ) 1 5% i

Schlenker 1 Walker(2016) LANNF|f&JE W 2R 1 5 12 M~ KA A CHLE RS I B #4575 4L K
SERYHLE, BLCHLRY W AT I )V o 23 A0S Y iy T ELR A R I RALIE AT I ) B, CO ¥5 e ik
BT s 5 YK AR — AN BRIV, SR 10 2 B 600 T3 A IR W L JE AR G 4 5% 2%
BN 54 73276, Currie 55 (2015) LA2E E 1600 447 3 SMAHERC T /8L R SCH S fE SE 0 AL 23,
BT DID 77k A SR BERW T 1 R 2 N SRR, - 5T B\ S 5U5
1 3 BB LA R A A o A RS8N 249 3 S 43 £ Chen 45(2013) \Ebenstein 55 (2017) {8 J] RD J5
B, v EE T AL i X e (R I RGBT iy o (RN, — S 3 (] R 22 o S
55 7k LR EIWESE H B9, 64N, He 55 (2016) 32 | DID 1 1V 75 1 & 3R, A2 J6 2008 4F-Jb 5T 5
184y, — SEYR T SR UG I B B R U HE EOR B E BAR T PM, VR, OF B PM,, R
TR 10%, ZLLAET 4 T B 8%

KT SR, 2= AT — R D 5 Al T IR TS Y X 57 3 AR 7 R R 55 Bl k4 5
Wi, 430 2 e /N 36 2 (OLS) FNE S 36 )y 2%, o FLAT & 3 4 R 280, Je B BB 558 — 2L
HR AR5 S B%  eW), Zivin Fl Neidell(2012) 18 F OLS 77 & B, 548005 G b 25 B A1 55 [
B AR GHE TR 95 8 4 72 3R . Chang 25:(2016) E— -85 AF 55 00 A V140 31 58 9 75 e, & B40 5
BTG g (Can PM, ) BAR R MG e (H R A 5B E B E N, IF & FRIRE N2 T AW 55 5)
AR AT R SCE R B IEX G2 3R £ T 8 AR, Lichter % (2017)32 I 1999—2011 44 [+
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Tl SR BRAZ By DL T AR, DAL Bk S EU iis s B AR R R, RIS RIS Y R E R T A8 8
B ER UL, ¥ T AR5 Y 132 5 AHEL L. 5341, Aragon 45 (2017) PFAk T 40 50K 4 %t 55 2
T2 i RIS ), e B S Gt i S AR T 0 B ik as . USROS SCEE A fE AT OLS ATt
D, A EE S 2 5D S TR T Y R N A M IR Ry Tk G B A P RO
Hanna 1 Oliva(2015) .Isen 55 (2017)ffi 1 T #ES2 50 77 vk o B HSKF, 3 R SCHR 9 S8 BE AN 1
L —BOF 5 — 2530 F T He 45 (2016) AT 5% SEUHE, R UM SC % 19 2 SCHR2E it 38 V.

AHEE T [ AMIF 5, ) PN SRR I AN B 0 56 T BB 5 G 1) P9 A 1 1) 8T, 446 350 4 Sk I ¥ A il
FHWESES 7715, 1 LA OLS 7 F1 GMM 75350 o 2 FUEms € (2012) FIH 1991—2010 4F [ 44
S ARSI, IREE TS YR HE T Y IR 55 s A R, ] TR — A 55 AR PR AR X, A
ATV Sy R85 05 Yl oF 55 B 1L 25 19 5% T 2 AN B A 1), R T B U G B s o ) < A 7 R
“HLRBON” B, R L ST AR (2016) I FH R AR P N 2k L PR A 5 AR K A Y PM, s W
s, K B 05 G o B R A1 At 0 A R B 8 . BT 145 (2017) B4 T Lichter 55
(2017) i JEL i, I 2014—2017 4F o (5 JE BREE G IC B8 522 377 ) HL BB, & B0 25 <05 e i 3 [ 1K
TER B PR BRI, AR AE (2015) WF 5% & IR BE 15 Y i 3 I 29 T 95 sh i fib 45 55 957 sh A 7= o, X
— 55 HE(2016) — 3, 5 FRSCERA IR, 2545 (2014) 1 22 B PR 5815 G4 1 N A= PR ), LA b
DX F4 38k T A 25 R 32 B4R 7 A B T AR S SO, HE R B T B AR R, R SO, HEi i T
1%, ¥4 F 5055 51 S (450800 0.028%, I HLEREE 15 G (14 55 3 F1 136 45 %00 A7 78 Hb IX 57 Jd bk

i B b A SRR & B, O T P 5 Yl s i i E (4 BIF 9T, B 2 SR 5 28 B 2 SR B R T8, BT
BN LA, I HL48 K 22 50 28 B 2 SCR ¥ 08 FH o 52 596 07 96 A DR A B8 ¥ e B N AR MR IR AR L Z T
ST IREE TS Y 5 55 50 7 (1 F 5 1 7R PR & R 22 v, AR S AT 5T A A R A — 2 Sk ) F o B
B o [ AS, AR A D [ P SCHR DG T I EE T e 597 3 1 31X — U, (RO B 547 AL SR BE T
YL A8 AR AR P )8, BIFSE A K 2 46 b T4 G2 1, WA BRI R B V5 Y RS R =k 57 3h
S ()R, SN ke 2 A DG I IR B AL S A R AT o S5 I, AR SCARERAE LR [ R AT e k.

=.SKiEigit

()P RN A2 o R TG IR 85 Ykt 55 Bl 1 aiol i 52 i), AR SCU 28— B0 IR 8 75 e fet
BN Y SCilk (Aragon %, 2017; Lichter 45, 2017; 3 F 1545, 2017), #4840 F HE v 8 A5 75,
Y, =0, +0 P+ X y+a,+ 1, +&, (1)
o i F0 ¢ A3 R IR T R, &, F67R BEMLIR 22100, 45000 Bl fi A A8 ot v, 7 b IX 57 30 sl K
o A% RS 1 P, R L X IR 15 Y K5 o R AR SCIR SO AR T R B, 2R BREE TS YL i sl
BB o X, %7 — 44 A8 i, DA A ) EC At DR 22 6] 41X 55 Bl 3l b K SP- A 52 0[] B, AR SR WL
T T A0 1) %, T b DX [T 5 307 o, A s ] [T 007 A, LA A7 12 A0S 42 T 3k SO0 £ AN P s [
ARk A PR 2R R O %) 3 ) oo ot b [X 57 50 7 gl ol 7K S R
SR, LT AR (1), st T 20 e 0 o 158 2 A TR R il A R B8 1 Y A8 o P A7 A 9 A
)L, PR OLS A T 0 1 K6 45 B0 A5 D ) PR 58 75 Y il 8500 o SRy I, AR SC3EF 2005 4F IS R
I71) B2 161 5 5 5 | A 1) 9 2 X3 T 5 Sl A DX T B R T e 1 A A AR Ak, A B PR B B R/ e
(28LS) Ak 177 ¥, % 1& Schlenker F1 Walker(2016) . He 25 (2016) il Isen 25 (2017) it JEL %, o 10
AR,
BB P, =6,+06,TCZ X Post,+ X,y +a,+ 4, +w, (2)
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BB Y, =B +BP A+ Xy +ai+ A, +u, (3)

Forbr: 2SLS W5 — B BUR — A DID SRS, AR =X (2) Al 11t PR 5 G 4 T5000 7K - P A ok 4 o
THEAA () P, 153 2SLS H A5 B BE AT AR A, B RR(3) , TCZ kb B4H 1) HE $UA A5
AR IETT i 7E 1988 4F 4 % 5 A W X T, IB A TCZEBUE A 1, )L Z A 05 Post, A STt P44 7] 5% il
TSR P18 ) R 400 o, 2005 4 2 J5 TCZHUE A 1, )2 2} 0(Chen %5, 2018) . 2SLS 1, B & A S Hx
KU AT R B, 2R IR 0] B2 I BUR 5 | /S B PR B3 15 e i A A= A AR X ol (R 5 i o SEEBR 1, O AR
(2)F3)H, ¥ A XITTCZ x Post /E MR BET5 L P, T HAS & o BRE b, A B9 T H AR B 256 1
PIANZESK : A DGR AN AE M o v, 2 Sl R A DGR EESR, RV EAR 5] B3 1) IO B A% Wl 35 5 e A 358
V5 Y, T SCISEA T A FUE X — IR . e FAMEEEOR, TR F IR ORAR B ARG [l B 4 X
I bR 7, I 32 BRI A X B R pH E 5 25 R SO, AR 1 vk B 2 5 8 2ok 8 % — b o i
A7 400 43, B PR 48 DX 8 300 2 s o = B MO T 2 b A SRR 20, i AR b B . R =2, 55 3 1kl
At IR R )5 W 38 LI T CZ X Post, o R, 767 SCEUERR 43, A SCHE ] 1 2 B vk 2 S 4 il AR it
DA RS PRAEON L BsF (1) 2550 1 46 A8t 485 SRR AR R i, 33X R DR B O I TRl 26 W] BR O In) 53 1 BOR 5 | kS
) SO, Rk 5 A 0] S (A v FE I R A 56, B2, 28 NI T CZ, X Post, HAT — & B AMEE

55 R B, AR A AT DA — 25 Al T 2R OR ) 53 1 BOR X 55 20 77 mfolk K7 (9 52 i, 35706 Tsen %5
(2017) 1Y JEL i, #4840 F 137 293X (reduced-form) T A5 A .

Y, =, + i, TCZ x Post,+ X,y +a,+ A, +v, (4)

ML X A I8 %5 (2016), J7 2 (2) L (3) F1(4) AR B AR T REEAE N T AR R : B =¥ /610
X — O S R A F TR I T SO IS A R AL . AR A& L —BF (1),

(TOREAR S AR B, AR SCR A AIREA Ry [ 2003—2013 4F 285 N2 K DL E 38Tl 4 1 1 76 1
Mt o B BCH >k B A&AE B Crh B IR e AR S ) RN (b [l XA B e AR 2R ) A [RIEE, BT
R /D 388 T 2 T A B AR A TR DA B TR Y 44 SO B, X LA I A 2 1T A A R R AT I
JIK AL B 84 R L 2000 4 Sk A A9 RS 4%

1. 558 Skl o A SCS AR S (2015) 5 #E(2016) B E, 55 30 13k K - LA K SR A
v N B3R EOR A i RIS, R SCE 58T B T Gl R il 5 e 1 7l S P, 430 DA — B
GRS = 7=l Ml A B X Bk i

2. BEVG YL o AR SCLL SO, HE i B HAE R AR T AR Sy i i PR TS Y i HR AR o 2 P LR
SO, H il i 1 AR I At 5 Y By, J2 R D B AR 0] 53 1 5 P 4 X B3R B AR 08CHE VS 21 SO, X —15
Yely, SCHR AR, BB R 2245 (2014) . 2544 (2014) . Hanna 1 Oliva(2015) % ] SO, HERCE A4 T 26
BT Y (A RSN, . — T, A e PR B TS Y i FE PR L s T YRR L NS e W HE
AN W HECGR B, 2 TR AR — 2848 b5, BEAT SCEROT B TR A1 55T Lk % JERTEURE 1)
A AR, AR SCR T8 =248 45 Tolk SO, HEBCE: %80 35 Tl SO, HE il & 1) X FOr A7
GDP 1) Tl SO, HEWCE:, H A — 248 b5 0 3, 5 B4R AR Al

3. FE AR i, AR SCS M He(2015) . Lin(2017) . 1 $#E(2016) FIPL 30 58 55 (2017) 1 TAE, 1645 il
AR X PO AN AR R PR ML S5 A AR B AR R N VR R B A 45 3R 2 BE K Al
KRNI o EL AR, 7 Mk 2584 LLEE — 7\ 38 e 5 GDP 1 be o i 1 A1 RS B 42 4% % LA
FDI i GDP [#) W i 5 N %5 J32 DA% 1l DA 2R N 11 R 880 2 DX T R T () %o 0 o5 W BB
I8 2R L) — RTINS U IS Y L R 5 A2 R KT DA AR AR AR 2R A B
P i XN TR b R 4 Tl kR DA & B ML) ) DY SR B GDP L A i AR A A4S
Hu XA SEBR GDP X Bt . BB AR R AR R IR 1,
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F1 FETENEXMHERER TS

Ak RURIULIED ¥f b2 /ME R
HeA T MO NI XS RN 3132 3.40 0.78 1.40 6.83
H—rEl ol A B OF ) 3105 3.74 1.35 -0.11 9.17
Mol ANE X O ) 3132 7.11 0.98 3.76 10.61
=l Mol ANE X OT ) 3132 7.34 0.76 4.42 10.98
Tk SO, HECEL XTI () 3110 10.59 1.12 1.10 13.43
AT SO, HERCE: RIS E (Wi ) 3110 475 1.14 -2.96 7.94
Tolk SO, HEjik =5 GDP HLHE (kg/JT I0) 3108 10.51 14.99 8.03x10" 237.70
tez (PR XIRTT 1, HABH 0) 3135 0.56 0.50 0.00 1.00
post(2006 £EJe 2 J5 2k 1, Hiflh >l 0) 3135 0.73 0.45 0.00 1.00
S IE Y GDP (%) 3130 49.13 11.32 15.70 90.97
FDI \% GDP I (%) 3006 2.24 2.48 0.00 37.58
PNEE-:HIGPSE (ON S 3132 571 0.91 1.55 7.87
WHBZ Y GDP (%) 3130 14.50 8.36 3.97 102.70
T S AL A R (%) 3045 1.44 2.01 0.00 12.70
SR SERRARE S GDP L (%) 3130 75.62 43.68 7.53 619.30
LB AS GDP X EL T/ N) 3130 8.98 0.70 7.26 11.89
M. KIEERSHH

(—)FEAREBNE, 55, A SCHH OLS kAl T F A 5T 15 Y 1 97 3h 1 5lb R0, 45 5 03 2 46
(DB 25 (3) 5 o ASKEL B, A AR 2 15 4 75 42 ] 28 12t 0 B[] i1 7 5800, SO, HETBON 55 3 7 3
A B2 R E, RAESE T BN B3, KA SO, HERUTAS 252w 55 2 T3kl N8, 448, th 3%
B 15 Y AF A2 A PE IR, (6 OLS J7 1 T RB AR 204 R i A 145 R . 3R 2 55 () 5 E (6) F1l i — 2
HAE T T HAS BRI R . 55 R, SO, Ak R 5439 BEE A B2 TE S
F AN FERE T IR TR ) [ AO8E  5E (6) B, InSO, B4R TE R B -0.3345, F Hal S T
1% B9 58 F VKPR . 55— B B F N 16.994, KT 10, P B X HLIF A 75 B 4H.0 55 T, EL A i A
R (R, plR T AR ST R A T EL AR AN RO A T PN A R AR S B, O A A 2o B R ) )
M, DRI R, 7R H ALK A B WS T, SO, HEBCR B30 1%, 5l 500 s 2>
0.3345 /A 43 a0 A T XXM T R EOH B SO DU B AR, AR SCH 2 IS A8 S 461 (R OG5
ok B Ch EWRT L)) AL EAY Tk SO, HER & i 2003 4511 114 012 Mi[E E 2013 4E 1
52041 i, FFET 54.35%, I8, SR AG T 58 B0 MR A5 P 858 o0 o 305 K 2l b ot i sl A 00
1818 N E 43 A1 S AR, Trmd i Tolk SO, HEj it B 2003 4F 1Y 61 437 MG fin 28 2013 4E 1Y
81 118 Mli, 34 T 32.03%, ik B bk 7 T4 0T e WA 23 (1 0% 1 9 sl 85020 10.71 47 43 45

FH 2% 2 AT, FEAR B SO, HEHE bR P9 A P ) 82 5, SO, HECE 5 B#AR T 57 35 J1 skl AKX, UE
SCT IREE TS R RON . X — SR A AT A, - H 5 Carson % (2011) ,Hanna 1
Oliva(2015) . H #£(2016) BB 45 16— 3. [RIEE, R 45 AR B, N2 & A5 T e 9 A= 1 [A) R
) OLS Al 1125 F SRS PR 75 Y X ol (9 52 Wi o A3 MR 1192, 3X — S5 18 25 LT Isen 45 (2017) (4 BF
8 TAE AT & B, 7% A BT 5 e W AE VRIS B0, SR 5815 e 8 35 38 i 1 55 3 1 sl Al
Ao BRI, FEAHH 1970 4578 1 28 IR E Mo 7 BT T5 Yo i N A= PR I s, R sk & A i s, /D
IBE TG Y W E BEAR T 57 3 1 0l A o 3X R B, PR 5 Yo 1 N A 1 n) RELAT 1T g 30058 4 A
A FE IR EE I

. 4’7 .
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R2 HREBEZMGHNARWHEREITER

OLS fitiit THRARMETFCE B
(1) (2) (3) (4) (5) (6)
. 0.0051 0.0044 0.0116 234317 1.8180 -0.3345""
SO, HEMCE: B XTEL
(0.5933) (0.5567) (1.5921) (3.1160) (1.0079) (—2.6988)
o -0.0030"" -0.0021" —0.0264 0.0017
el E
(~3.1044) (-2.3570) (-1.1150) (0.9474)
-0.0156"" -0.0141"" ~0.0136 -0.0126™"
FDI [t
(—6.3805) (—6.3627) (~1.1957) (—4.1085)
Ry 0.90017" 0.3807"" 0.7951° 031817
- (9.2463) (4.0512) (1.7369) (2.4460)
0.0094™" -0.0035"" —0.0061 -0.0008
ST & GDP L
(8.9736) (-2.9215) (-0.3752) (-0.4371)
0.0258"" 0.0059 0.0785 -0.0139
T R AR A R L
H (3.9359) (0.9567) (1.3000) (-1.2663)
B . 0.0016™" 0.0008"" 0.0044 0.0006™"
SRR GDP L
SR SESRA (9.8875) (5.1213) (15173) (3.0085)
. 03387 ~0.0418 0.3958" ~0.0741
Sthr AYS GDP
(10.4907) (-1.1767) (2.4995) (—1.4870)
34427 -4.9342"" 1.5062" 214215 _ 5617
—— 33 93 506 5 23.0430 5.5617
(36.6865) (-8.4742) (2.3193) (—2.6894) (-1.2659) (3.2777)
IR T [ R A s P s o P o
Fisf 1] [ 58 R L = = = = w P
BBt FE 10.072 1.062 16.994
FEAKR 3110 2926 2926 3110 2926 2926
R 0.0001 0.2894 0.4293 0.2163 0.4244 0.0228

T OWBEA {8, A I35 10%.5% 1 1% 1 53 Z K

()5 RE (2) 1 (4) 1 [l U 25 51 o AR 8 1 SC SEIE 3R s, AR SCHE— 25 Al o 17 R AR [ B2 o B3R X
SO, HEMC (T HAS AR TFEE — B B, R 2) ool B (7 295X, D7 R 4) 152, Al 145 2R L
30 W3R 3 ()P A (3) 51 ] 1, e 6% 45 1 A% 5 A E] [ 2 RO R RT3 R, TCZx Post H Al
THRECH-0.1495, IF3E 1L T 1% 09 3 PEACTE R, 33 Ud B PR OR [n) 53 il B3R i R AR 1 SO, HETX
i, REE T AT B B BOR B R, 5 Chen 45 (2018) B 4518 — 3. IR, fi 2 3 55 (4) 51 =4
(6) B AT JHT, AN 70 2 5 A 5 4 i) A8 o R ESF [1) [31 5 250 1, B AR 1) B 7 B 5K A%+ TCZx Post 1Al 1
R BUITE 1% BYKF L3N I, B 2005 47 i S5 it 1Y R A 1] 35 i BSR G 35 0E F 1 ol A%
WAE TR (2) Q)R (4 il REECE KRy, =B.6, BIE 17T LUHEWT 1 TCZx Post BIAi 11 5
R 0.0500[—0.1495%(—0.3345) ], Xf HR & 2 275 (6) 31 By S Bl 11 22 54 (0.0499) W A1, P 34 2 [B] 7E 4L
it AR B2, UL TE B AR SCIAG T BRI SR S5 IR T A

F3 FE(2)F(4) HEEER

Wi A i SO, HECR B XHEL B R AR e il A0 X 4L
T HASRAG TS — B B (DID) Wl A B i 29255 (DID)
(1 (2) (3) (4) (5) (6)
0.0772"" 0.0289 -0.1495™" 0.1806"" 0.0533"" 0.0499™
1CzxPost (3.1737) (1.0306) (—4.1224) (17.0980) (4.7357) (3.6970)
Pl g it 2 2 2 2 2 2
IR [ R AL = = = = = =
s ) T AR Fa w P = = &

e 48 o



e MRS R N BRI

gR3 AE (2) M W) WEEER

WA R AT SO, HERUR 1%L BARRRAE i Al A B XA
THRA G — B B (DID) Fl K 7 29308 (DID)
(1) (2) (3) (4) (5) (6)
HA%L 3110 2926 2926 3132 2946 2946
R 0.0036 0.0366 0.0923 0.0932 0.2953 0.4329

(=) Btk

Llb S e o b S0 A 1 3RBE TS B 55 8l 1 ol 1) S AR I, SR T 3 Aol 5 A L5
B 10O N o> M iT RERE S 1 TR Al A5 R 22 S, RIVERIE 75 ST AN [ 7l (4 52 i vl BE A7 75
Ze 5o ST, ARSI — PG T BRI TS Y XA TR 7l 57 3 F3 ol i 52w, Al 2 2R AR 4.

R4 WEFEZWE N R BEE TR

THARAGHCGE BB ol A Sk 4905 #(DID)
(1 (2) (3) (4) (5) (6)
Hi—rmll el =l F—r=l ol =
- 0.8093" -0.2709" -0.25147"
(2.4278) (—1.8945) (—2.7385) .
-0.1199 0.0413 0.0369
TCZxPost (-2.9172) (2.2544) (3.6047)
BB FAE 16.004 16.994 16.994
el A 5t b= b= e = = =
T ] 7 25 = = = = = =
P[] i 5 5K 2 b= o = = i=
FEAEL 2901 2926 2926 2921 2946 2946
R 0.1084 0.2473 0.0121 0.3614 0.4424 0.4510

H 2% 4 55 (1) 8 255 (3) 5 A1, SO, HE W 2 B AR 155 — 7 M A s =77k (49 55 3l J sl A
B, A 255 SR W55 8l 1ol N E— 350 A, SO, HERUHE 3 T 58 — =l i 57 3l 1kl A
B IR T 5% 09 S VAR g . X, H $E(2016) S T T FEESE o A1) H] 2004—2012 4
P 4 AN ELAE T RN 26 A48 2 3T 0 T AR R, R B IR T Y I 3 A T 05 Bl ol Ak, T
N PRSI U = A Bh B A B MR T 22— W& U, PR TS Y B R IR T 57 3
AL AN, 7 A IREERON " o JCA A 1B, Chen %5 (2017) A F #4336 %% (thermal inversion) 38 Ji 1) % 5y
YE PG TS Y i T BAS &, R BB 5 G W 350G N il th 38, SCRe 17 BKEERN” o TR
O T 2B R LA T RIS = el Sk S T RAAR AR B i S R T A — el R A v
TR A M IX, R I, 55 20 77 % B 3580 P LA 48 deg b i o 3 i ¥ 4 sl R0 7 1) 5 P o T L
B, BRI AAAE 55 30 1 10 55 — 7 ML 6 7%, (82 33 Bl i A 35N A SR N B R A 5 7l L =
M A I A5 R B, R BOAEE T e S 5N R 7

[F] A, HY 3% 4 205 (4) 51 255 (6) 51 n] 21, BR R 1) B3 ] O X 26 — 38 A58 =7 b 19 52 el 43 5l
4-0.1199.,0.0413 1 0.0369, #HEA Ny, =B,6,, 7T LIHER 38 LI TCZxPost A4k 1 Z 50531 4
—0.1210(—0.1495%0.8093) . 0.0405[—0.1495%(—0.2709) 1 0.0376[—0.1495x(—0.2514)], Al LIF Hi, A
SCEBRAAG T2 R 5 A X HE S 45 R AR W 20, ULWTAS SCEEZS B A5

2. M DX S o 2 rE ) v IR DR )R FE O R SN b B A R KO R 2 HE S T T
PIFAEE RZS, X 2807 &0 557 3 778l (9 b 35153 A5 P25 k4 10 57, 2 F 1, AR SCtE— 2%
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SN Y 5 W 57 3 7ol ) b X 2% 5 o AR S BR 38 GDP /K- T3 3 13 A A 24 R AR S
FEFEAR IR T 43 B = 55 43 (I R ), DA 55 8l 1 e AN ) & JR K SE- IR [R] N B8 AR 7K SF 1
25 AT A LR 5. VAT LA R B, SO, HE R E AR T B AT LR i N BEAIKE M X )
55 30 T3l N KR, X L 2 T R LA AR i N D BEAR AR b DX 55 Bl g sl A KRR e D 9
AN AT RE IR R, AT R R N T AR KT b DX S B A B 0 i B OKCOF, B R
DGR PR B A (W 4 T (1 4, 2016), BRI, BRI 75 4% A0 il * B EE 45007 ™ XoF 35k 2 b, DX B Ay i Ja A ik
F, X 52E(2014)  H #E(2016) IIBFFE S5 18— B, (HABTE R, 38 5 HRERAEE — T B FIHA K2
BUNT 10, BEWIBTY 0] GBAF7E 55 T 5L AR 5 (Al 35, DL 1 iR 2500 75 Z 0 R o

x5 MEFEEMSHARUABRBZREDIFER

(1) (2) (3) (4) (5) (6)
RATERIBAKT | HARRRAKT | MATRIBAKTE | RATTRAKT | A BEAKT | m N4k
T ATa— -0.0145 ~0.1408 -0.3818" ~0.2042 -0.0112 -0.3293"
(=0.1217) (-1.2322) (-1.6702) (-1.2170) (=0.0902) (—1.6814)
H—BrB FAE 4948 12.086 7421 5.862 8.031 7.672
oAb A7 2 2 = = = b= b=
T R 2 = = = & 2
I R] [ 52 26 o7 I & 2 = R 7
FEAEL 931 1010 985 917 1003 1006
R 0.1895 0.0285 0.1918 0.0010 0.1764 0.0126

FVRFBRERK. REERE SEF S0

(=) PUMBE 50 48 B SCR B E SO, HEURA 35 1957 3 1 il 5 R 300, 133X
—ZE RO OO [] BT 8 52 5 20T PR X 5 AR B X kT SO, HECR S A A2 A, RIS —
By BOr R (2) U Y FTREPE . IR, AS SCHEAT T A AR A6 — 2 St Rl ek g, 7 B (2) S bR B2
—A> DID FE8, A R HE AT 4 & BOR AR & AL AL B2H SRR I A A TE R G 22 5%, A
F SRR ey R R RAG R, 15 TE HERR BR DR 1) B ] A9 0B HE 500 52 BAS Al LI 4 33t s A BT
Bl RETE

1 LRSS o O 1 G0 PO 1) BT i O e A 22 i A 42 DXl vl R A 7 4 DX s 119 3 )
RN, A SCH AN R T BT

Pi,:X0+Z/\/,TCZ,.XYear,+X,.’,y+ai+/l,+§,, (5)

1=2004

Horr: Year, 3 /s 4R 07 M U8 5, W1AR B Year,,, 7R 2010 4EHUE 1, AW Ny 05 RN, 4% SC LA
2003 AEAE Ry FEAEAE Ay, FERARE A& LS TR (2) —8 M1 < 20068, 41y, A 83 5 F 0, Wik
Y Aub 3 2H R4 1 28 7 B O 1) 53 1 1B SR & A= 2w B A L[] 3 A B, 2R P, W 3 S T 0, TS
Ak B A RN ) AN R AL R SRR P EE = 2RE Y AR bR SO, HE LAY SO, HE T A
SO, HERREE . 3 A6, I8 (5) I BA 53 Hb— a3, BIAT UK THA 08 7] B il O Dl HE R0 1) 3l 2
AL AR, 1T ST FE (2) B AG 45 SR 1 S - S 0007, AT 2400 1 AS [ B 40 1) 3l 25 4 i I
U, 77 (5) AT LA [ B A 50 e [ b 348 2% 4 5 IO 11 Bl AR R0 o

O £ 5 B fRA RS SO, HSR K E. 54, RN SO, HSE KR SO, HiBEREEAE A OB A AT i, 45— 8.
TR BE 42 i R SR X —
e 50 -



e MRS R N BRI

FATAT LA 2003—2013 4 P45 X I T 5 JE P45 X T 19 SO, HEUER AR B 35 F Y, 72307
[7] B 1 B 52t 22 17 (2003—2005 4F ), P 4 DX T 5 Al 1 4 X3 T 1) SO, HE O # S2 ALTR AY
T AR BUR 0 2 5 (2006—2013 4F), P X 9 SO, HER R AR T A H/NIE EE R R
Rk e B, T A T 4 D3R T 19 SO, HEBCHE I SN i B3 K, RSB i o XA IEI T A U/ &
LA TR E o o T — D HERR A R 2R A T, X 5 B (S) A7 3, AT 13Rk45 T TCZx
AR5y HE LR R A A T R B B A X A] . BT LA R, TGSl R EREE 5 Ye 5 AR, 28 I A T R 5L
1E 2006 4F Z Hif # AN i 3, 3 Ud W 75 PR PR [0) 53 i BR & A 22 1, R 458 DX T A Al T 9 DXk T A
SO, HER I J0 3 22 5, W R AL A R A Bk o

KT IR 0] 57 ) BOR 19 Bh AR, 78 2006 4F K 2 )5, 28 XAk v REGHE Bl — e 22 5 58
(1), 28 IR EAE 2009 4E 2010 4EF1 2013 4R AR B2, HAARBR 5 17 55 (2) 9, 28 X
TiUZELTE 2009 4EF1 2010 4ER 1 2, HoAw BB & R 1 55 (3) 8 v, 28 O R 80 % A 1, H
2 NHE OB, X U, PR 0] B I BOR A AR T SO, HE s B, HLA0N BE & s (] B HE 7% B
el K 5 [RTERE, BRAR 7] B2 i B3R 6 SO, HERCE: AT AT SO, HERCE B9 52 250, 78« FAE LR i)
T 2—3 A A Ul 00 A e L M A i, TP S 2 A A U 800, R Rk 553, 8 7 i 17 ) 30
PEPEZN” o X —Z5 IR T = YR ZE 5 (2015) MG BRI X ZAK (2012) FOBFSE . A& L, IF
SO AR B FE 30 5 B, AR 5 AR 23 T AE A A PREE HE R i, 4 T 5 A 2 0 0 D) 222 R )
FUBSHEW I IS 5 5 # & B, A7 IR B2 4 Dy — B 5 RLBOIA B0 T B, 23 7 AN ) 2 A0 1 BOR $RA T
Fe b A CBORAT AR AT SR AR, T R R T BT R 2 AR M AR AR AT BT 4,
T AR Lk 55 T AT B R] BT A ER RR . BTN, BT AT R B b O AT AT O A ESh £
FARSE A B R AT ECE 7, R, SURBR AT 55 B AR 4 S 8UE R B 98 A0 8 A7 D8 HE )
J3, DTS 50 A 1B TR AR A I, T RO O AN BB A B A A DR I, L W . X — 2
WAL T B T Y HE AL A

2. RIS o T HEBR PR LR 0] 57 i A s HE 500 37 a8t U AR o T A0 R RE M, AR SO
Cai 55 (2016) 1507k, 38 528 Fifi A1 16 6 7 4 X 3BT AT e R R 3 o ELAAR |, A SO 159 A4S 42
DX T A 126 AN A 3 X T, DR, BEAIL B 4% 159 /S 9uk T 47 A Ak 92 30k i, 4 e A1 ) 4k B8 A
HTCZ/" x Post,, i 5 72 (2) WAL &% 22, % = 2% SO, 15 Qe Y38 b 2 64T 17 1 000 WK [0l 5, 4
BIARAF T =28 SO, V5 Y o7 A b b BRAR B 1A R B A B DL, T LR R, SO, TR LAY
SO, Jr FEFN SO, 5 B J5 FE v, H T BEMLAE AL 1145 200 9] 059 R 80 50 A 72 0 B, 23906 43 0l 2
~0.0006,—0.0008 F1-0.0028, Ifif — 2 J5 2 (1) FE HE 1] 19 R 053901 /£ —0.1495.,-0.1496 F1-4.4731, /N F
2 R AT EAUE, P BA  i (E  IX RE AR, B — B B RO 0] B X SO, 15 Y W i i HE RN I
K% 3 e A B T, SR S T B TR ] 28 R T A

(TR PR 55

1. S R BE V5 Y () AL G A o i SCIEAR 1138 43 32 A0 T 95 Y i A X 1R S 1
IBEI5 AR A5, T AR ST 4510 1 AT SE 1, X L R S Gl W A N B4 R HE O R G 25 A
SHE” VE ARG . 36 6 Al T FRBE 5 Y X 2 1A 7=l stk N BOR = 2840 43 72l sl N B0y
S, Hor g (D) 1 255 (4) 511 A 38 Tl SO, HE il 0 X B0V b i B 3R 55 75 e FR AR I 25 5%, 46
(5)5 255 (8) 52 A4 GDP 1 Tl SO, HEBU A Iy i i A5 5 YL AR AR 25 5 . W LAR I, B fy
BERLEE — B Be 1 FAAE Y K F 10, Ul B 5L A9 55 T 2L AR & ) 8F R = i, [F i, A3 SO, HE s
F1 SO, HEHCE B ¥ b 20 TRl B AN =k 55 3 7 il B O W E RN T
S5 — 57 2 1 skl AR, ST SCEE e — 3 RIIA SCF BRI A Z SO, HEilE B AR R IE
ESFA T8

¢« 5]
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®o6 EHRMRFRHEMIBRMERER

A3 SO, HEBCE= BIRTEL SO, HER
(1) (2) (3) (4) (5) (6) (7) (8)
SR H—rmilk FErEl ==l Rl F—r=lk =l =
[— -0.3344™" 0.8094" -02709" | 02513 | -0.01127" | 0.0265"" -0.0091" | -0.0084""
(=2.7103) | (2.4227) | (-1.8995) | (=2.7585) | (=3.2014) | (2.6585) | (=2.0444) | (-3.2633)
F—ELF A 16.925 15.926 16.925 16.925 61.917 60.589 61.917 61.917
s il A ps = = ps = = p=s =
IR [ R AU = = = = P = = &
s ) T AR P & o ps & 2= 2 &
AR 2926 2901 2926 2926 2926 2901 2926 2926
R 0.0035 0.1047 0.2513 0.0264 0.2464 0.2564 0.3536 0.3043

(COIRBITHFEF DAL BT FRFRSGFD NI AL

SV RS 4 L SCEE IR A A Toll SO, HE Sl

Blls, =2 718 T SO, HERC S Eostlk 15128 1 4 5% gy | TS0 [HRBURAT TR [ il

}ﬁz’go E’Zi/gﬁﬁ%“,zooo_z()ls iF‘I‘Eﬂ, iF‘EBﬂ: JicE (i) @Z(ﬁ)\) (JT) (’]'ZJ[Z)
2000 1612.5 257.6 9333 240.42

SO #F S Sl 95 3 Ty Bl A\ EUHE R 2001 1566.6 255.1 10 622 270.97
250 JiN; Bl BUR NBCRE R E R BURSE BT 0, 1562.0 254.9 12013 306.21
TR UL #a$, 2005 4EF1 2006 4E 280l 5003 1791.4 266.8 13 304 354.95
P E(ET AR, IS R IORA T REE S, 2015 4F 2004 1891.4 2717 14088 | 38277
ol 30 Rk NBRE B 5 5 XA B el s T30 2005 21684 | 2844 15556 | 44241
BRI A X T ES s H TAE— 4T 2006 2237.6 287.4 17 095 49131
(BB, A% e LIRS sk A B I T 2007 2 140.0 283.2 18 871 534.43
AT, T I RS e S B R R e 2008 19913 276:4 201495 56648
VAL 2 TR AL BT Tt T 2 1865.9 270.5 23031 622.99

o e . . ) 2010 1 864.4 270.4 24523 663.10
T IE , Wb 50 B 28 0 AR R ARG N, an SR
$ 15 T 0 A 2000 40 K 1 B T8 2428 3 1k 2011 20172 277.6 25962 720.71
A NSO, B A 2o 2012 1911.7 272.7 28518 777.69

A 2000 45 19 240.42 /20N 2015 4FHY 2013 18352 269.0 29 086 782.41
777.96 {70, HG R ik 223.58%, IR FEW R R o1 1740.4 264.2 29 663 783.70
544.91 147G, 2015 1556.7 254.6 30 556 777.96

WT PR 7 L5, A ORI T U BT F YO B R0l A B T B A B
S T BF 8 75 U 4t FE I AS B R 96 S k. He 4 ALY 45 SRR GDP TR EREE ) LA 2000 4EHI A i
(2016) Lk 2008 4t 5% Wiz 23 2 — Uik F AR S5, Al 1 28 0T Bl /0 0 £l BRI 5 o AR AR b
2010 A7 3T Ja RN EVRNGE T A= i 0 (8 T Y5 #EAT AN 5L, PM,, W BE 55T B 10 ug/m’, 3T J R AE T
N FURE /0 285 190 ], AH N T 4548 1 6% T (BB 3 3 670 /236 7T, 7 4 4F GDP 1 6%, 5453
FHIE Y — % SC & 1, Chen 45 (2018) 1 8- 4 2005 4F 4 H ARG S0C% 4% 7] LA 4.1 ug/m’ 14 SO, ¥
JE, F I BB A SR E 2.2 426 (1997 4FRAEMr % ) 5 A1, 12 B0 B S 30 PM, s W T
R 1.5%, KRBT K2 833 N Afil, A (8 9 4.9 1278 (1997 AEANAEANKE ) o 53 A, I AT I o it
(2014) AT, SO, HEMUREAF 38 M FE - NEFE 18 0 N 24, 3R AH SC = 97 3% i it 3
000 127G o = 3 SCHK 32 %2 A= i 018 190 71 A B R B 35 e ) f BRE B AR, Pl T BB A SRk o A= A 1)
SRV B H 2 1 — Al T DTR], PRt 3R SCHRAG 580 1 ¥ e £t B JAS I8 Bl 8 K o AR ST S5 3l T /Y
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e MRS R N BRI

SO A A, RSB B il N B AP 3 T AR Bk — 4> 55 3 0 I &2 B0, TR, AR STk 4%
R —A T BR, FFRAR I T AHSC SO

NERERT

B I R A A 2 32 SO, BRI5E 95 3 1 55 2l g 210 78 871 2 A 24 iy v [ 22 5 T I #)
L Z YRR R I OCTF 3B 75 55 97 0 1ol 18] 5C 2 B B -5 A, ANUOC R Bk B AR 1Y
b2 R L, S S5C 2R PE BSRE ) I AR A i DA 5 i DI PR O B A R O (), AR T, A B
FRZ 2T 0l B A b BB 5 346 B O SEAE o %8 T b, AS SO [ 2003—2013 4F
285 >4 2 K LA L 3l i 1) AR B B, T 2005 AR ER PR 7] 57 i B 5 1R PR XTS5 AR PR X
Yl SO, HE R B9 4 A= A2 Ak, T T B AR 32 RS 22 70 I K 56 T SO, HEBON 57 3 1wl 1) 52
Wi o WS K B (1) SO, HEMCE B3N 1%, 55 3h 1 gl A B 0.3345 41 43 455 (2) SO, HEL
X 57 2l 3 50l B 5 e LA 7 R DX S P, S AR T P A =M Y 55 Bl il A
B, BT A — b i 55 8l e N RIS, SO, HE I i Ml 400 ) 2800 7 e 8 B AR R A
JIBEAR B TAEA P O 25 (3)RERT &, P08 1R 93 ] BORA A ) 1 SO, HRHCE:, (H I8 HER
HA IR 3™ R Ak, S I08CR W, TR RCR W R AT 374105 (4) SO, HE B4R T 2 55 3
OB g S 250 T7 N, ST R AR 2124 540 42T, I HLREEE I ] B9 HE RS, 28 U 0k 3%
ARHEN

AR SCHYSEUESS R W], PRI 75 Y if BN ASCRT LA T3R8 o sl 150 S o ], R 6 2 A A1)
XF SRR BT B, 38 ] LA ol B % o TR, 5 Bt BLURAT BRI | 2 B AR A — i OBUE” A
o ARSCET IR B 1 2K L L AR L AR 220 3, 5 PR P AR A IR B i 2 P 4 A
1, MR RSP U K A T G R B S — B AS A RGO IR ST AR, AR STA N BN R T B
0BT B, A7 A ) BRI 5 e A ol 45 2 AR o R AR T AR R BRI S ) LSS W 4 T, 1EL 5 IR
2 HARAE R IR I GEAR Lo, HCOR THT I BR85S R R R B o TR, R 82 49 o B 05 S M ARAR 2 4% 2
UM B2 TAR . —J5 1, 007 BORN RSO R 1E R R PR A A 2 A 3R Y S i 4, 42
o PRI SR BI85 55— 05 T, TP S ORI O AR S MR R RS A, TR S, R 4
— Tl o3 30 75 BUR Y PRIE SCH S0 4H, LS i 7 B AR5 S U X BRI 159

FESELH:

[1IRRAIE, Bitisr. 25 SO 5 A S ERE: DUJCH T bR B[], 28550158, 2014, (8): 158169, 183.

(2158, S A, FRBERUHI LB T B Al ™ St 577 B EHR THI]. th E Tl 4895%, 2018, (8): 43—62.

(3124, 2= 540 97 sl I AR O RE AT S ——Rk B P R SRR 1], Hh EI 255 R, 2014, (5): 67—77.

(41X BT . 42 MLASHA 2RI & WO A 22 35 AL LR ——3 T 28 e B 4 AN T Ak S A0 A A9 [0]. 052 465, 2017,
(6): 98—114.

[STXAE TR, RIS, B . SO 0RTE S T B AUE MR, E P W A3 I]. £5F0E9E, 2016, (2): 154—167.

[ IMFIGBL, XIZEAR. AT BN BT S BORA T AR - — 07 1 BE E AR I tatE B Hh X i) 25 5 2 2R [T]. T LA 1T« B 55 2R
3%,2012,(12): 127—134.

(7B, U A, FEIRRR. IRBE IR A T A9 R[] £354 3075, 2014, (3): 124—137.

(IR, U A, BT I BRBE B im @A TR AT [J]. W 3405, 2015, (6): 124—135.

[Tk, 4, 7 K. SREERLH S [ T V5 Qe e 1 2 (7). £ 055, 2017, (5): 44—59.

CLOJBR T ¥, Ay, 5K T, 5. TCEE PR IR - 55 3 X0 A: P 3 i s m——k B v EIBO 2 BR5E 3l 3 I OVLIESE [7]. 0
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The Effect of Environmental Pollution on Labor
Employment: Evidence from the Policy of Environmental
Protection Accountability System

Zhang Hua"’

(1. School of Economics, Fudan University, Shanghai 200433, China,
2. School of Business Administration, Nanjing Audit University, Nanjing 211815, China)

Summary: Employment is the greatest livelihood. At present, the number of unemployed people and the
number of employed people increase simultaneously, so we need to seek effective ways to reduce the unem-
ployment rate in the future. Since the employment situation is directly related to major people’s livelihood and
development issues such as public income and social stability, researches on the factors influencing labor em-
ployment is growing. The existing literature studies from the perspectives of education, wages, household re-
gistration, population structure and so on. However, it pays less attention to the effect of environmental pollu-
tion on labor employment and neglects the endogeneity of environmental pollution. More importantly, the an-
swer to this question is conducive to clarifying the employment loss effect of environmental pollution. This
provides scientific basis and reference for evaluating the social cost of environmental pollution and designing
optimal environmental policies.

To address the endogeneity of environmental pollution, this paper uses the exogenous changes of SO,
emission between TCZ(Two Control Zones) cities and non-TCZ cities caused by the policy of the environ-
mental protection accountability system in late 2005. Based on the panel data of 285 cities in China from 2003
to 2013, the study identifies the effect of SO, emissions on labor employment through employing the instru-
mental variable method and the difference-in-differences method. The results show that: (1) 1% increase in
SO, emissions is associated with a decrease of 0.3345% in labor employment on average; (2) SO, emissions
significantly decrease the labor employment in secondary and tertiary industries, but increase labor employ-
ment in primary industry; (3) The inhibition effect of SO, emissions on employment is more significant in sub
samples of high economic development and high human capital; (4) The emission reduction effect of the en-
vironmental protection accountability system has the characteristics of “cyclical fluctuation”, that is, the short-

term effect is obvious, while the long-term effect is disappearing. In terms of the economic cost, the annual
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employment loss caused by SO, emissions exceeds 2.5 million people, and the average annual economic loss is
about 54 billion Yuan. More importantly, the economic cost is rising year by year.

Compared with the existing literature, the marginal contributions of this paper mainly reflect in the fol-
lowing aspects: (1) This paper focuses on and addresses the endogeneity of environmental pollution indicators.
In line with the ideas of Chen, et al.(2018), it uses the exogenous changes of SO, emission between TCZ cit-
ies and non-TCZ cities caused by the policy of the environmental protection accountability system in late
2005. Taking this as a breakthrough point, we further observe the impact of the exogenous changes on labor
employment. (2 ) This paper provides evidence for the effect of environmental pollution on labor employment
in developing countries, especially enriches the existing research in China. In general, the existing literature
about the effects of environmental pollution on physical health, individual productivity and labor supply
mostly focuses on developed countries. Although there are also studies on developing countries, such as
Bangladesh, Mexico and Peru, the relevant studies are relatively scarce. Considering the differences in envir-
onmental risks and medical conditions among countries, and the fact that 92% of pollution-related deaths oc-
cur in low- and middle-income countries, the empirical conclusions of developed countries are not necessarily
suitable for developing countries, which further highlights the need to seek evidence from developing coun-
tries. (3) This paper estimates the economic and social cost of environmental pollution, which has strong prac-
tical significance. Accurate identification of the social welfare effect of environmental pollution is crucial to
the design of the optimal environmental policy. Too high or too low estimation will lead to too strict or too
loose environmental policy intensity, which is not conducive to economic development. In view of this, this
paper provides new evidence for the cost-benefit assessment of the environmental policy from the perspective
of labor employment, and provides reference for the central government to make decisions on the strength of
the environmental policy.

Key words: environmental pollution; SO, emissions; labor employment
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