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InGDP=a,+o,InK+a,InL+a,InIC+¢

InPM=p,+p,InIC+p,InLC+p,InCar+p,InBL+p;InGA+f InCA+e, (L
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InPM=p,+p,InIC+p,InLC+p,InCar+p,InBL+ [ InGA+p;InCA+e,  (2)
InIC=y,+y, InHI+y, InIndus2 +&,
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T M D U P 4 MBS REIBHT 55 95— 7 T, — MR e
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CREARES iy P

InGDP=a,+oa,InK+oa,InL+a,InIC+eg,
InPM=p,+p,InIC+p,InLC+p,InCar+f,InBL+f. InGA+p;InCA+e, (3)
InIC=y,+y, In HI+y, InIndus2 +y,In Coal_Rich+e,

(=) #Eit AA

SRR B AT AR ERRPE L RN 0 25 etk A SCRL 2013 AR [E 744 E L PM, S
PM, o W3 T (9 BRI R A SRR AR oS3 Ah S i — 00 B35 R 3 0] 25 S ve Jo 1 o ) ot ik
PAR A P 5 AR K A BT R, A SR AEFE T LA E 74 A3 B0 64 7306 37y R A 7Y
TR IERE I, 456 27 AN ST 5 44 BLRETI 2003-2013 45 55 35 RN 28 5 I s B A T3 K
BB 3 LJRATIR 74 DT 1E 2013 4F T 2R SETHiIA

*1 FELTER IR
TENT | XE4 AR ¥ gz | &AME &AM
PM, PM, (#5577 %) 74 72.16 27.83 26.00 160.00
PM,, PM,( #3377 %) 74 118.43 50.73 47.00 305.00
GDP 7= (f278) 74 485546 | 4321.71 304.87 21602.12
K wARFEEMLIT) 72 7790.18 | 6023.97 | 1516.13 28776.20
L AL A B CEA) 72 105.36 130.42 5.30 724.40
IC T JF (o) 64 2344.06 | 2649.40 2.30 16174.39
LC AR (et 54 92.43 194.06 0.00 1347.00
Car REGRAE(HH) 52 105.51 78.70 2.44 426.50
BL 2R T EARCHFI7 k) 65 5494.42 | 4845.40 0.30 26300.00
GA St AR (A 5T 74 11930.43 | 11582.49 | 1462.00 66750.00
c4 T AR CE AR 74 12438.88 | 11902.09 | 1455.00 82374.00
HI B LT 71 2583.82 | 2262.53 14.62 10497.97
Indus? Z =P ] (%) 74 47.79 7.34 22.32 61.92
Coal Rich | #8213t 74 0.31 0.47 0.00 1.00

DA THTE F 8 74 A0 A A (2013 4 F [ 74 Mk PMos 5 PM ST+, R TAH M E 8K
JEHRES L RE R ALY R AN R EEARF KRR BN RN FEE S PR SRR R
N FS AE KK REHE, EFAHNE, LT RE5500 704 LB, 2 RE BT 2 K E >~ H L
HFAAXHARBEATZENBTNETL, AXE WL BRI T, LRIABEE EFXLRETE T LN
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*2 BRoL F R AR
(1) (2) (3)

PMZ.S PM]O PMZ.S PM]O PMZ.S PMIO

o
#A(InK) 0.528%5% | (.531%k% | 04270k | 041300k | 0478k | (.464%0
(0.121) (0.121) (0.117) (0.114) (0.123) (0.118)
%5 (InL) 0.260% 0.261%% | 0.305%#k% | (0315%k | (283%k% | (208w
(0.115) (0.115) (0.113) (0.111) (0.119) (0.114)
T ¥ (InIC) 0.093 0.093 0.307#5% | 0313%kx | (0.229%k% | (,229%%k
(0.058) (0.058) (0.081) (0.081) (0.082) (0.082)
% # T (Cons) 8.097# k% | 8056%kE | 561THEk | 56610k | 6365%KE | 6484k
(1.391) (1.391) (1.596) (1.592) (1.611) (1.593)

Hew o 2
T LA (InIC) 0.066 0.001%% | 0.246%k% | 0.160%F | 0241%% | (.223%k
(0.051) (0.044) (0.088) (0.073) (0.084) (0.070)
EEFME (InLC) 01225 | (. 121%%% | 0.109%#k% | (. 112%%k | 0.093%%% | (.089%ks
(0.031) (0.027) (0.033) (0.029) (0.032) (0.027)
AERAE (InCar) 0.070 0.081 0.072 0.080 0.061 0.070
(0.059) (0.051) (0.059) (0.052) (0.056) (0.047)
EHHEITMR (InBL) 0.055 0.022 0.069 0.033 0.138 0.102
(0.183) (0.160) (0.181) (0.159) (0.173) (0.146)
AR (InGA) -0.165 -0.243 -0.230 -0.268 -0.279 —0.335%*
(0.193) (0.168) (0.191) (0.168) (0.183) (0.154)
WA EAR (InCA) -0.068 -0.054 -0.065 -0.055 -0.029 -0.022
(0.077) (0.067) (0.080) (0.070) (0.077) (0.065)
W # T (Cons) 2.534%% | 3240k 0.138 2.396% 0.318 1.709
(1.151) (1.004) (1.461) (1.218) (1.440) (1.197)

f IR 7 A2
FELE (InHl ) 0.671%5% | 0.662%%% | 0.636%k% | (.58]%%*
(0.149) (0.152) (0.131) (0.132)
W E (InIndus2) 0.013 0.008 0.017+* 0.012
(0.011) 0.012) (0.010) (0.010)
IR Z 8, (In Coal Rich) 0.580%5# | (.73] %%
(0.200) (0.203)
% #IR (Cons) 3.228 3.629 3.536 4.794%
(2.889) (2.940) (2.549) (2.570)

RS PR E AR ZE R K p <0.1, ¥R E p <0.05, ¥R K p <0.01,

O#F fa Ade Tk % G IRE 5 3 PMos W8 Bl BRI E R Tk X FHRAFRAREE

HRMEL, B TAXETEEPHRER T, AT E - ERE ERFX—FA,
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ZER R, TR AR S s REUE N IE  RUITEAR 55 B ER AR S h R & T K
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IE ARG T2 I B XA A o B4 UHE 1 TR BEE, oy H R R AT RE 2 Hh AR AL (1)
RAAREN 2, P EAAG T B 25 . LUk, 268 (2) FE 4R 1AL (2) il TH4 2R, Ak
B, AES I ARRIE RIS , 7 R 25 5 i YeHE Oy Rt o L RS REOCHE i BB T
MRG0 Tl FHAREAE A i 22 B B A TR BT, e ] 7 R A5 G s ke I8 0 R i =, 26
(2) 5 e Tl i R A 35 R TE R, T M ™ (B8 AR T, BRI RE R s, i3k I 5 LI A
s TERS T E Tk 5, 565 )l R E X Tl AR S A 2 )5, R N AR
T (3)FERETY (2) (R FEAl 3t — 85— IX. Coal Rich 3% —4MEAS B AREIR T, K IIEAK
SEMASEARL (2) (Y [ 25 51, i 3R B T A SCES RO AR M s b4, 55 (3) B RE IS J5 R Coal_Rich
) FR B 25 R 1 S e R B AS B ) RE VR AE A5

LA A PR B ) R BRI 75, VAR VRO Bt R St L Tr B A T FR S AR 1 Y RO
B3 R HAT S S AT SRR S0 REON I R R RHEOS N T 5 g
AR TR AR R Bk E WU S A IR T 55 s TS e AR s kAL IR R ECH T, 3R
RS IR T 2 A AT Bl T R 2 s 15 e ik 2

(Z)EKZE S

SEF T R B A A B A5 A, 3 2 5 T ARG A AR txd ™ 25 g B L) R Tl A
FERYRZIR , XA B TIRA ARG SR LT . AT, 5 48 B A BRI 3K LA
ANTR) R 28560 25 2 T A SRR L I8 75 1 B AR v A 3G KAZ B WA . Ry i, A SORI R 2 e
At B HR AT R AT IR RIS A5 6 27 AV 23T 15 4 BLAR T 2003-2013 41 i 55 58 FI 28 3%
D3 SRR AT T AR IS RAZSE 00T . 263 53R 4 LU IO SRR, T 2 AZE R X ™
HH R DT IR A R 32 05 G0 55 5 75 G 1) DURR B (LG HOR 25 78 N i HA DR R i 2555 DTk
JEETU) DR 22 T2 ) o AR R 3 AT LUK I, BEAER AR IR b [ 2 e i 5 | 5, HOOR Y
By, TR Tl EAE s A3 EE AR A A SR, LA T TR 77 s (4 ik o 31, 3ot St XA
{ECfR s L 55 10.2% , TR = BB R AR , £ 0.96% , X 5 A THY T —2L .

*3 FEH/NEF X H TR (B FL:%)
HNEF 2 F iEHE K=# h=f
AR 55.0 62.1 46.9 55.2
%5 11.9 2.7 20.8 18.8
Tk A 8.1 10.2 73 0.96
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WK 4, AT LU IR, BEDIHAE 2 B 55 5 15 e i S umk . WA TR as HET, 724
BRI HESE K = AP 575 Yo X3 PM, 3K (BR = PM, TS QSRR AN RS, ) 2013
AR, R AR PM, HREE 3 LR = A LX) 64% , 5 HEREHIIX ) 44% ) , SR T FERR I 1 2
DTHRH , DTHREE 535 5 56.5% (63% 1 46.1% , Forh Tl FERE ) TR 43 51k 33.8% .36.6% Fl
33.4% , A 15 P BT RR BE 430 M 22.7% . 26.4% K11 12.7% , PE— 43 8 TOlL 3B TREEAE PM,
HERICIE T 08 f e HEL AR 7 SR 02 1040 A6 355 P BREAE AL 5 AR LU R Jr 4 X0k 55 56 HE il oA 38K o1
Bk o TTAE 4 [ AU S A = A DX, ALl 4 e ACHE ORI g 347 20 04 STk I Js L5 L L Bh
B350 25.8% \21.2%F132.7% , 4542 1 12.7% . 10.8% 1 16.2% . Tk =155 8 15 YRt , o 1
FETTHRE R AT 10.7% , ik THLEh ARG L . 5 PM, I IE AL, R TH FE I8 2
PM, 38K Bk« A2 SRR N 54.7% , 7555 5575 Y die oh 7 5 0 5 S X 5 T R
XF PM, o S TTRR S 15 61.4% . (EAS BT , Bk =M DR AR RN PM, s 55 PM, 1)
TR o TR AR, T SR DR A T, 120 DX T 5 T R o i R T RE AR X AR, AR T I
BAHFEILT- R0,

*4 &R E R PM,, 5 PM,, W 5Tk (HAL:%)
PM, s PM,,

A A0 | 2#E | k=A | #ZA | 55 | REK | k=& | #oA
Tk A M 33.8 36.6 33.4 8.2 323 35.2 31.7 7.5
R 22.7 26.4 12.7 2.5 22.4 26.2 12.5 23

REGRHE 25.8 21.2 32.7 59.4 30.6 252 384 66.9
B 12.7 10.8 16.2 249 9.7 8.4 12.4 1822

VE R IR NE A AT BEIR , A I PR b 52 217 P HET0b v 4 B o1 T oK s R et e A, B |
PERAE— R BRI TH FE P34 5 LU 2 20% , LU OECD [E 58 F1 58 [E 7E 1980 4F 5 A 19.8% Fi
14.3%, 1) 2012 4F W — 2 T R E] 15.9% 1 14.8% . 115 [ HH T3 LA AREA T BOR 1 4 1ot
BEAH R, e — R BRIRE 2% T LU B — B R B AT L 1980 424 72.2% , 2013 4T i ik 67.4% , 4
XPTHAERL IR B T 42,442, 1 56 [ [FHIAS 2 104206, AT LAT , FRAEARAR M BT S S0 o o T AR
TR A T F I 55 5 TV e DI Dk, AR b ARG g HE i, 200 T s
DSl BB T AR SR, FEANSCAS R IR /N, VR /KT I A S mHER A, R
DHRE P LB Al BRI DL S T A H AR A B S 1 R S IR e, B R

IR
(=) SEHEE T BIRHBURE K FEE BRI E 5 E S
UNHT P, BB FER e Tl ME BT AR Je T I 55 5 15 YL i B B 0Tk o DR, S BRI

ST YA E FAR, 1 2 P A= TV SRR BT FE . AT 2RI A4 T AU, S S0 2020 4F:
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152025 4 RAT5 YW PM, § ¥R 433 7E 2013 4 B 6 Atk R % 15% 5 30% 19 K35 Y Biih H
b, AR SCHIF SR R AR IR T (744~ PM, s 55 PM, B S0 T ) 4% A Tk FAIRE R I8, 25
Z5 5075 e HERICO R b AR R R VRO i AR T IR R e TR R LA R I T T R A A e Ak
S 11 2003-2013 4 F B4 K AR MR IR 7y BRALAN 110 A8 1 R BT DATHEAR A7 25
B 2020 4F 55 2025 4 R AT5 YeW) PM, W BE 43 BIAE 2013 4 1 5Ll R B 15% 5 25% 1 B xR,
2020 4F 55 2025 4 (9 Toll T ZE7E 2013 4R 19 LAl 2 PR IR 15% M 21% 2 % . ARt
B, T2 A WFFEREAR T 2013 45 Tl AR 2t AT A 33075 38 EL AR 7T )22 1o Py s, e S ity 1

ﬁg/i!ﬂ:% o

%5 LI E AR R E (HAL: 7o)
bRl 2020 4 2025 £ bRl 2020 4 2025 £
El:3 501.3 705.7 WM 107.7 151.6
K 299.9 422.1 48 3L 164.4 231.5

"EIE 1053.1 1482.4 Al 132.1 185.9
JE L 2417.8 3403.5 gl 138.6 195.1

25 167.4 235.7 W 29.6 41.6
R 5 1404.7 19773 & M 199.0 280.1
& 102.1 143.7 T 7K 11.0 15.5
TR 102.8 144.7 & B 188.9 266.0

kRO 56.8 80.0 & M 334.5 470.9
7B 68.5 96.4 B 73.4 103.3
ol 185.4 261.0 e 101.9 143.4
i 95.2 134.0 ] 277.6 390.8
[P 39.6 55.8 5 259.0 364.5
KR 1037.6 1460.7 HM 557.1 784.2

R Fpn i A 440.6 620.3 F X 511.8 720.4
by 448.4 631.1 X b 77.3 108.8
K 310.7 4374 il 276.5 389.3
* & 4073 573.3 | 60.2 84.7

b IR 280.2 394.5 E 103.5 145.7
+i& 216.1 304.2 1l 184.7 260.0
R 605.6 852.5 pi| 53.2 74.9
T4 524.4 738.2 EYS 70.4 99.1
&M 992.1 1396.6 AN 101.8 1433
& M 260.3 366.5 A 54.9 77.3
7 1098.2 1545.9 Bl 223 315
R 299.3 421.4 T 108.8 153.1

&7k 125.6 176.8 o 0.3 0.5
EZ 173.7 244.6 /N 802.5 1129.6
I 187.4 263.8 Jod 98.9 139.2

67



Frie— BRER RGN EREAESAHFEIEK

5Z%5 LI B AR R E (BAfL: 7o)
el 2020 4 2025 4 el 2020 4 2025 4
M 197.7 278.3 il 198.3 279.1
HT 311.7 438.8 2 314.4 4425
&M 154.2 217.1 HLE 2.8 3.9
T it 35.1 49.4 [ 152.6 214.8
A 229.2 322.6 =Y 219.1 308.4
T 680.2 957.6 7 7 113.0 159.0
5N 146.6 206.3 41| 748.0 1052.9
A 275.7 388.1 & K5 384.4 541.1
A 54411.26 76592.87

T SCHE ST R 25 S R, Tl R AR HE S b = i I K 5 | 38 ) Fith
VAR 1 T RE W R 2 0o AR i Ay = 5 1w ] R U 0K s O B g i R R g i) 25 RS
PR T RECS ZBFRRAA Ty Y A SO SR T AR BRI GDP 52, 3 6 Hi24 T iX —
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Energy Structure, Haze Governance and Sustainable Growth

Chen Shiyi and Chen Dengke

(School of Economics, Fudan University)

Abstract: While China's economic development has entered the "New Normal" phase and economy downward pres—
sure increases, its heavy haze has caused widespread concern at home and abroad. Therefore, what is the haze formation
mechanism and how to achieve win—win goal of reducing haze and promoting economic growth are the urgent questions
to be answered. To this end, this paper makes use of simultaneous equations and growth accounting model to calculate
the contributions of major pollutants to the haze pollution. Moreover, based on this, the energy dynamic path and policy
options to achieve the win—win goal are further simulated. The results imply: (1) Coal consumption is the primary con—
tributor to PM, 5 pollution in China; (2) To achieve the win—win goal, that is, economic growth rate stays above 6.5%
and PM, 5 concentration reduces by 30% in the next ten years, the proportion of industrial energy consumption needs
to be reduced from 68.5% in 2013 to 50% in 2025; (3) The reasonable energy structure will not form spontaneously, the
government needs to conduct financial subsidies.
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