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ANALYSIS OF SPILLOVER EFFECTS AND
MECHANISMS OF CHINA’S CARBON EMISSION
TRADING POLICY ON ENERGY EFFICIENCY

ABSTRACT

For a long time, the international community has been overly
dependent on traditional fossil energy sources, resulting in an inefficient
and highly polluting crude production model, which has become a key
bottleneck constraining sustainable economic development. As one of the
major carbon-emitting  countries, China shoulders important
responsibilities and missions in addressing climate change and promoting
the transformation of its energy structure, and its carbon emission level is
directly related to the trend of global climate change. At its root, the
predatory development and inefficient utilization of non-renewable energy
sources is the essential crux of the aggravating environmental crisis, so
improving energy efficiency has become the primary issue that needs to be
resolved urgently in China. China attaches great importance to the efficient
use of energy as an important means of realizing economic transformation
and sustainable development, which is not only a response to the severe
situation of energy scarcity and environmental pollution, but also an
important way to achieve high-quality economic growth and efficiency
enhancement under the new development pattern.

In order to better respond to climate change and the energy crisis,
improve the efficiency of energy utilization and ensure the green and
healthy development of the economy, China has actively participated in the

global climate governance mechanism, acceded to the Paris Climate
I
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Agreement, put forward carbon peaking and carbon neutrality targets, and
adopted policy instruments to address carbon emissions and energy issues.
Since 2013, China has implemented the Carbon Emission Trading Policy
(CETP) in an attempt to realize the “double carbon” goal on schedule. Most
of the existing studies focus on the direct impact of CETP on emission
reduction, and there are fewer studies on the spatial spillover effect of
CETP on energy efficiency from spatial location factors. Energy efficiency
improvement may be characterized by spatial linkages, and interactions
such as technology spillovers and industrial transfers between neighboring
provinces may amplify the policy effects. In order to supplement this study,
this paper analyzes the impact of CETP on energy efficiency and its spatial
spillover effect based on the balanced panel data of 30 provinces and cities
in China from 2008 to 2020, introduces the economic distance matrix to
construct a spatial double-difference model (SDID), and constructs a
spatial mediation model to analyze the impact mechanism, revealing how
the financial efficiency and industrial structure affect the implementation
effect of CETP.

The results show that CETP significantly improves energy efficiency
in the pilot region and has positive spatial spillover effects on neighboring
regions. This indicates that the impact of the policy transcends
geographical boundaries, and the CETP not only improves the energy
efficiency of the regions directly participating in carbon trading, but also
leads to an average increase of 1.49% in the energy efficiency of the
neighboring regions through the spatial spillover effect. The spatial
correlation of energy efficiency is positive, but the overall trend has been
weakening year by year since 2013. Mechanism analysis shows that CETP
significantly improves energy efficiency through the transmission

mechanism of promoting industrial structure optimization and controlling
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financial efficiency. Heterogeneity analysis reveals that CETP's promotion
of energy efficiency is characterized by “strong in the west and weak in the
east”, with the effect of the policy in western provinces reaching 21.4%,
exceeding that in the east and central regions by 2.8% and 0.8%,
respectively. The effect of CETP on promoting energy efficiency is more
obvious in high-pollution areas and areas with strong environmental
enforcement, which are 7.4% and 6.2% higher than those in areas with
weak enforcement and low-pollution areas, respectively. This study
expands the application of SDID in environmental policy evaluation,
provides a reference for addressing the challenge of climate change and
analyzing the mechanism of energy efficiency improvement, and provides

a scientific basis for expanding the policy to be implemented nationwide.

Lyu Zehua (Finance)
Supervised by Wang Bin
KEY WORDS: Energy efficiency, Carbon emission trading policy,
Industrial structure, Financial efficiency, Spatial difference-in-differences

model
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ANFEB T Z AP 45 M 22 T . BRI T E XSGR E M. EPS H FE
RE RS THFEEM S A TGS SHES T A Statal 7.

R 42 HR RS

Variable Obs Mean SD Min Median Max
EE 390 1.536 0.771 0.373 1.449 5.339
Tech 390 0.695 1.098 0.002 0.253 7.069
GOV 390 0.240 0.101 0.087 0.218 0.643
InPOP 390 7.600 0.747 5.421 7.668 9.144
Inlnv 390 6.485 1.436 3.157 6.378 10.220
Pgdp 390 5.024 2.762 0.882 4.345 16.489
FE 390 0.767 0.142 0.448 0.761 1.164
IS 390 1.253 0.703 0.527 1.106 5.244

4.2 DID #1 SDID {=#!

A H B2 5T CETP X RE IR AR 15200, DID A5 A 1 FH T 6 56 03k X6 512
JEXT SRR . E R DID J5 LAl BURR REIR RS2 (1) R . B %
.

k
EE, =a+ pDid, +0,} X, + 14+, +¢,

(1)

Horb X BOR BT A AR B ARI R, 4 Ron B e RN, A Ronh
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) [ 8 RN, &, FRaBEHLIR ZZ I BT R UE R B, 45 B >0 WIZKIR CETP
fledt 1k R X BRI R4 v

KWt 7efs A DID RS BRI RECR , (22 DID AN AEVFT CETP
Xt B m A i OAE R, iR D B SO ) 2 T 0O, M ARG 1 T SR 4 R
Rttt . HAEIRACRAE 2 ) AR, A DID MG Rai Rz, N T
AT AT CETP RUR, S RAGHER I, A0 — A8 SDID J5ikill 5
CETP X sl 1 [X e 504 (10 2 o)t RO o AR AR U

k k
EE, =a+ B.Did, + B,WDid, + pWEE, +7, Z X, + inZ X, +u++¢e, (2

BRHQERKIER L., 4 L. > 0 NIFKIR CETP (gt 1 A X g iR ReR
e, B IR 22 E) RN . A2 HIRWDid 327~ A i CETP X 24 1)
REVRRCR U RAL L, WEE 3R RERRBCR N MR R I, - P 7225 (8] [ R 4L,
BT JH T8 1y R REVR R X AR A8 BRI o

4.3 Z[EIR TN RE

PAAE BRI 78 KR 70 NS AR 3 28 B4k R BB ) A FE 23 i CETP X REVR RUCR
A P, T 2208 1 e Rt 8 3 A b g A 72 v g i i YR F A SCHE SDID
PR R B, 25 TR A RN =0V 3 T A (R A SRR 7 il R B8 CETP X fig
TRRCR PN BN AN AR R T BRI YE i h

EE, =a,+0,Did, +a,WDid, + pWEE, + BY X, +yWY X, +u+24+&, (3

EE,=a, +a,Did, +a,WDid, + pWEE, + By X, + B Med, +y WY X, +y, WMed, + i, + 2, +¢, (4)
Med, = a," + & Did, + o, WDid, + p"WMed,, + B' > X, +y/ WY X, +u+ 2+, (5
BT (3-5) 73 AR T VBN | B RSN AR AL () 42 R R Y, FL i Y
(DI Med RN, RESRCE FEMPVER IS, 55— DA By (3)
HATENAI T, MEERE 0, R G RE, 7 BEMB—DBITER(S), N o,

&

4l

rE
5, Fia, BENVM CETP Xt Med B A B, HGIBfTHA(4)M 5

Em

FMWo, REEZE, o, BFEWUH Med BA AR R o
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4.4 Z[E|fEX MRS

N T FITAS [F] B 0y B REIR R 2 B 75 A7 18 25 [RIAH e M, A SO FH 2222 $8 40
BEAT 2 AR S A 06, W BT AR A 75 S 35 1A 2 T R S P AR 2 ) HE 0
Moran’s I #8812 X T

33" W, (EE, - EE)(EE, - EE)
[ == ©)

SYIH,

i=l =1

E*W%Z@@fﬁ,ﬁﬂigﬁp%ZELTE&%ﬁﬁﬁﬁﬁﬁﬁ,
v, FRI4 2008-2020 (EHIAI T GDP. W, = (W), R AL E FERE, 1
TR GRS B SR AE PR T REVERR (5 AR, 56
W 76, 1R HBIX 2 1) GDP 2 MU A BV, BB RETI L R
T2 IS AT . Morans LIRSORATEREL LA, HECKT 0 bt
R BAT SR EAR et SRMUIN T O I BT 517 SUpE et

4.5 AT ERBAERF

ASCAEFH SDID BALHEAT 437, 75 22 IR e HCA 3 1 25 (] o B AR A R AT SEIE
SrHT, BT CAR 28 8] R ZE A AL(SEM), 78 8] H [F1E BB (SAR), 25 [A] AT S A5 7Y
(SDM), RiRZET . [ AL & AR A & S 30 2 (R AH G AT A AR . R ik $ SDM
FAYFR AT LML LR A Wald 56, /2 75 308 B[] 2 R0 A28 I 75 2253 4T Hausman
K56 o

% 4-3 45 R B oRAE LM-error £ 56 F11 robust LM-error 636 F p i@ T 1%7K
NS, UL AAE S AR ZE RN, R RT LAESE SDM B SEM 4T
[, 7P T LR RS0 Wald K250 %2 SDM J2& 75 25 4k y SEM. LR
R IR A Wald 2561 p AEI/N T 0.01, 78 1%KF FHE3, Ui SDM AfgiRk
79 SEM Al SAR, a4 R A SR N R ] SDM. Hausman A58 ] DL K Wy
SDM & FH T BEHL RN I8 2 [ 58 08 . Hausman K 3645 BAE 5% K F R 5N
1, i) SDM B iZg 8 [ i 200 o AR 4 E IR 36 1 45 SR, R FH [ 2 248 1) SDM
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PR 23 TR A LA F 23 A B 2R AR 2

% 4-3 LM,LR,Wald Il Hausman 4% %5 5

Test method Statistic p-value
LM test no spatial error 255.536™ 0.000
Robust LM test no spatial error 114.456™" 0.000
LM test no spatial lag 141.189™" 0.000
Robust LM test no spatial lag 0.109 0.741
LR Lag 108.37" 0.000
LR Err 113.83"* 0.000
Wald Lag 70.30"* 0.000
Wald Err 60.67"" 0.000
Hausman 18.13" 0.011

VE: e ok # 0RIIRIEIT 1% 5% 10%K°F F IR MR . 755 N EBUE bR EIRZ.
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£ 58 KEERS I
5.1 BERER =B 57

A Arcgis10.8 #ff:, ASCx 2008-2020 £F 30 N I REIR AR AL BEAT 70
o R B AR RGERS REMRCREUE R0 00 5 98, PRI HE %4 R AR (1 42 1]
IPATRAEANEA L AR . I 5-1 ATLAE Y, 7 2008 £F REVRRIER i ) X dskdse b H
S AT AR . B 2020 )R BEIRRCK A B A ERAAE NI R, SRR
XY~ e 2R E R 5 K X, CETP f-BAN R r 48 0 J8 I 2 [a] s N s 34
THE L 3 (K BEPR R

2.2008

>z

P 5-12008-2020 F=FR[E 44 2 REIR AL == (8] 9 A

52 B=H%

F5-145 1 T Moran’s HEEUEEH, FRE30NNE T RETRE SR B2 F8 B0 K
F03HEZE, 2019 IATIITE1%/KF R 53, 20205F7E5%/KF N3, £
B HREIR SR 2 A AR5 B 2 ) IEAH e, BIREIR AR Z R AFA1EE &1
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AE# )R ORS8RI 83 A R e LA J) 320 48 0 8 583 1 T I
5 B HAAE 43 BUREM . FE20204F BE YR AR I S 2 Fa U BAR T2 AT, D BEI
ROER AR RS T, SRR AT A& & B REVR AR AE T B BFER R T B3&
fefm, &8 I REVR AR I Z R I

25-1 2008-20204F 4 K AEIR A 1 42 Ry 55 22 4R 4K

Variables I E() Sd(T) Z P-value*
EE2008 0.433 -0.034 0.159 2.936 0.002
EE2009 0.435 -0.034 0.159 2.950 0.002
EE2010 0.421 -0.034 0.159 2.862 0.002
EE2011 0.419 -0.034 0.159 2.855 0.002
EE2012 0.417 -0.034 0.159 2.843 0.002
EE2013 0.454 -0.034 0.157 3.115 0.001
EE2014 0.465 -0.034 0.157 3.184 0.001
EE2015 0.453 -0.034 0.157 3.114 0.001
EE2016 0.421 -0.034 0.157 2.909 0.002
EE2017 0.439 -0.034 0.157 3.015 0.001
EE2018 0.451 -0.034 0.157 3.092 0.001
EE2019 0.385 -0.034 0.156 2.681 0.004
EE2020 0.318 -0.034 0.154 2.292 0.011

*1-tail test

K 5-2 224l 1 4 DRI BRI RCK I R 2 BRI, 2548 B2 AR SR
IR, FE HATREIR AR 2 DR R S -m RO T, W E %

Sepee —

—FEE =

A REVRRCRAE 22 W) | BAT 835 10 = 0 2 TR IR SRR AL

Moran scatterplot (Moran's | = 0.433)
E2008
|

Wz
o
|

0o

o

o]
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Moran scatterplot (Moran's | = 0.417)
E2012
|

o
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Moran scatterplot (Moran's | = 0.421) Moran scatterplot (Moran's | = 0.318)
E2016 E2020
I I

3 X ) : : : D
z z

5-2 3 BHEEIRE 30 A REIR A )R Moran’s T 45 i 1B

5.3 FEBMKET (VIF) 1234

i 5-2 7I40 VIF “P{E N 3.310, HATE &R VIF #8RE 10, KiHAs
T (A ANEAE 2 B L2

*® 5-2 LEARE VIF K6

Variable VIF 1/VIF
Inlnv 5.320 0.188
Pgdp 4.130 0.242
InPOP 3.720 0.269
Tech 2.670 0.374
GOV 2.510 0.398
Did 1.510 0.663
Mean VIF 3.310

5.4 EAEEVINH

% 5-3 JE/R T CETP Xl X R IE A 52 M i) DID [R5 5. Horh(1),
(3)F Iz T 28 5 8] 5 28K R B 1] 8] 78 0, (2)~ (4) 5135 A BB I 3 RO s (1)
(Q)FN RN 1] A B o AR 25 SR AT LA H Did (1[5 H RECYTE 1%7KF 23,
BERBEARRTIMAERAZE, ZOREE R Did 1 H R EE NIE. LA
$(3)FI A%, H Did 2 0.159, $i8] CETP st f5 B35 12 T3S Hi X 15.9%
IRERL. 45 R BATE CETP St J5, 5 X F REVR 2523 A LU A R A X
A RERRET, UE TR H & E.
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% 5-3 DID |94

(1) DID (2) DID (3) DID (4) DID
Variable EE EE EE EE
Did 0.526™* 1.303"" 0.159"" 0.416™"
(0.064) (0.099) (0.042) (0.080)
Tech 0.070"" 0.204™*
(0.018) (0.032)
GOV 2,767 -0.221
(0.386) (0.335)
InPOP -0.208 -0.020
(0.181) (0.055)
InInv 0.018 0.174™
(0.028) (0.034)
Pgdp 0.182"* 0.056™"
(0.014) (0.016)
_cons 1.472" 1.376™" 2.682" 0.137
(0.015) (0.035) (1.373) (0.434)
Year fixed Yes No Yes No
Province fixed Yes No Yes No
N 390 390 390 390
R? 0.910 0.309 0.969 0.706

% 5-4 7y SDID # B [a[ 9 Z5 2R, Forr(1). Q)FIARMAFZE K] 4L & . Did M1 WDid
[ RBONTE 1%KF R R, XRWALILLEMAEHAR, WA CETP X
B TR A3 11 4 2 (R A FH RN 2 ¥t 807, 3R CETP HLAT 2 2 (19 1F 2% [ ¥t 2%
R, i Ehigm 1A I REIR AR, XU TR H2 SRR, ik 54 &5
A CETP 2 48 i 1l s B 0 MR IR 0K , 1X 53K 5-3DID B AU [l 451 AH IR,
{83 5-4(3)51(1) Did KB 2% 0.181, KT 5-3 BAI(3)/ 0.159, HEH] DID
B CETP MBURBARA, T KT ML &, Tech 1 Pgdp I REIHTE 1% 5.
FEHACE T B2, SR AR I3R m DUR N R s MR FE I B T3 Be JR AR 14
THA S IR TRSEN o DORHEKF 3R THE B T A g b A A Be VR TR 9%, I
B 22 (¥R FH V7 i BB A D KK ¥ R R (0 R 25 8 AR A BRI . 557K P
PRI+ R Al A T R I 22 5 RE 0 EAT HOR W RORN ¥ 4 58T, 1k BB T RE R H
[f1. GOV FInPOP ) R A35 W35 5, Ui BIEUR IR 32 B 70 1 3 s A v A 1 91
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R KT B T REVE AR A3 1« BUREXS T AT BT BRI 1 REVRIC B 1R,
NI 7 i 7y R . AEPRELEERER T #E, T ERETR 7 SR AL (8]
A EEENAE T, FESZ A R REVRE BRSNS DL R, RRURIR 9 EE R .
InINV 28N, WIS 5T A B0 BEIR AR AMFAE BR300, X W] e
PR g 3 ) Tl Aol R 22 D9 A Aill, A B 5 B 35D B R L . BURT AT AN
RNV USRI IEAIE , BT TEOT B R, fevE S 275 & %A E SR S S
SAMVE R, SRt RS R A BRI REIRE B, SR Re IR . A
) 0 £ 1 R E08 0171 BAE 1%7K-F 1 5.2, 1 B REIR R A 43 (] RN
JEI A A BETR AR (O SET B AR 48 ) REVR A3 AT 2 1A ] ik R

% 5-4 SDID [a] 545 R

(1) SDID (2) SDID (3) SDID (4) SDID
Variable EE EE EE EE
Did 0.536™" 0.560"" 0.181"" 0.124™*
(0.057) (0.062) (0.038) (0.037)
Tech 0.067"" 0.082"*
(0.015) (0.016)
GOV -1.826™" -1.291™
(0.364) (0.350)
InPOP -0.370" -0.108
(0.212) (0.115)
Inlnv -0.010 0.007
(0.024) (0.023)
Pgdp 0.198™ 0.210™
(0.013) (0.012)
WDid 0.528™ 0.507"* 0.361*" 0.259"
(0.086) (0.083) (0.055) (0.048)
WTech -0.140™* -0.126™
(0.032) (0.030)
WGOV -1.298"* -0.174
(0.430) (0.354)
WInPOP -0.190 0.037
(0.253) (0.141)
Winlnv 0.019 0.071*
(0.039) (0.033)
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WPgdp -0.061** -0.054""
(0.021) (0.019)

p 0.124™* 0.486™" 0.171"* 0.272"*
(0.050) (0.035) (0.054) (0.049)

Sigma2 e 0.046™ 0.062"** 0.015™ 0.017***
(0.003) (0.005) (0.001) (0.001)

Year fixed Yes No Yes No

Province fixed Yes No Yes No

N 390 390 390 390

R? 0.461 0.457 0.425 0.667

LT S-4 BRI HSE R, K CETP X HEIR R MISL0 /0 i BLEE . [a)4EA0
BRE(FE 5-5). BRI T CETP SR 5S4 0 AR SR IsAm s [a) 308
2 25 Al R, AREE T CETP X JE 1448t RRIR BRI s MANARER T
CETP Xt 434 0y REVE AR AR REMT . 7T LA HFE BB RN A v Did 1) R 5%
fE 1%2Z 1K FE T8 0.208, #iH] CETP 7852 5 8 5 48 43 I BE VR R R $
1 20.8%, FEIAFERNVAEM T Did 1R ¥ 0.448, XA M4 0 SLt CETP
(e A I8 Oy I REIRSCR IR T 44.8%, UK SR H RN 140 B &, i i X F
BIRe ATt 1.49%, X5/ H2 M. SAREA S Did 2808 0.656, i
CETP 3 FT 4 4 I RE IR RCR SR 355 & T 65.6%, BIFEA T 30 MM HRE
PRREAF R = T 2.19%.

% 5-5 S T

(1)Direct effect (2)Indirect effect (3)Total effect
Did 0.208™* 0.448" 0.656™"
(0.040) (0.069) (0.091)
Tech 0.057"** -0.149* -0.092™
(0.015) (0.036) (0.043)
GOV -1.891™ -1.798™* -3.689™
(0.344) (0.435) (0.520)
InPOP -0.384" -0.278 -0.662™
(0.198) (0.271) (0.239)
Inlnv -0.009 0.018 0.009
(0.024) (0.044) (0.053)
Pgdp 0.198"* -0.029 0.168""
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(0.013) (0.023) (0.029)

5.5 IR MR

5.5.1 AT

SPAT AR I TELGUE DID B (¥ il H45 R 7 T = LK, BIELIE
CETP 55t < i 19 ZH eV 303 1) R e a4 2 T AR Bk A SRAFAE AT %5, I 4 DID
BRSP4 R T 5 o R B S Y 2013 SFAE N5 Al H4 Did Bl
HHIA XA, before3. before2. beforel 434F Rk CETP SZifil 3 % 1 4F [ [A]
AR treat (A2 HIR, after]. after2. after3 FoREURSCHiG 1 & 3 M
[B] g4 AL i 5 treat 128 HL.I . Rar e 1) 445 S S 7~ 1E TBUR S it 2 1T 22 LI R 80
A, FIRPAT RS B S R

T T T T T T T
before3 before2 before1 current after1 after2 after3
Kl 5-3 “PATES R
5.5.2 REIFIIE

N T HERRHAR R R R 2 REVRRCR I, 1 DR SAIEZS 18 /2 CETP Y SC it
BURSER, ASCHAT ZEGIRR .. BARRIE R BRI AE 30 N miEA T iE
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WIS E S SEI 2], IRAE R 5-3 B8 (3) BEATMIA. HUREA 500 4,
BE R RO A% 2 B AT 25 A B 5-4 Fivs e M 5-4 o] R, KB FEAN P
EHGEL 1 0.1, YW IEIX 500 PMEEHLEE A H CETP X el A3 %A & 5,
X R WIHEA ST Fi CETP X} BEVR AL 3R TH IFHE i HoAt R Fn R R 51 A« [l 45
E S IBUNEEZY el e

4 -

Density
N
1

-4 -2 0 2 4
T-value

reference normal, mean -.05311 sd .98006

K 5-4 2RIk
5.5.3 PSM-DID #&3&

HH 30 METHAELGE B BRSO SRR E 7, X
7257 ] eI BRSRIE G R Y DL R 722 o ook IR IR, ASSOR BRI 45 3 UL A
(PSM)Jji%, MRAEAEAFFLN AL EHEATILHAS, FFxt LRSS Rt 4T DID 704 sk
5-6()FIEALE IR, CETP X REIRRCRAT 035 1 EGE .

5.5.4 (AR EEFEREF 0-1 ¢RHEEFEREFHIT SDID [E]Y3

IR R 5-4 AT (2) IR 20 5 R R AUEE R o 3 0t 2 P A B R AT
0-1 AT HHERE H3EAT SDID [B1)H, PASEEUR @i, 132145k 5-6 55(2-3)
FIFTR, Wikt BERE BEALE AR P, Wa 3RoR 0-1 AR FE . Ko s &1
ABIBRFNIE, 53K 5-4 ZUREGE, UMW) CETP (Xt BETR R AT 22 18] H 3L
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N, UERH T EE S5 SRR ERTE .
3R 5-6 PSM-DID F15% 4§ 75 [a] A E 55 B 1 Ao (PR A 06

(1)PSM-DID )W, B)W2
EE EE EE
Did 0.416™" 0.249"* 0.136"*
(0.085) (0.040) (0.038)
Wx:
Did 1.781" 0.497"*
(0.336) (0.070)
p -0.435™ 0.016
(0.209) (0.072)
Sigma2 e 0.016™" 0.015™"
(0.001) (0.001)
Control Yes Yes Yes
Year Yes Yes Yes
Province Yes Yes Yes
N 390 390 390
R? 0.706 0.029 0.215

5.6 FERMETH

5.6.1 IR E FRME

R —/MiE G E K, 30 MBI E S AL E R, R
5 8 A i X PR 2005 R R K P R HEOK P 22 BESOK, R 0 B2 AR [
X4 CETP SEHi8UR I ZE 5, ASHIE SR A A Fi b B0 A B ) 3 AR . A
WEN, S EREEEAR B X RIS, ERAER 3 M EKE
FE. 3R 5-7 M(1-3)F 40 7R T R H faR ) SDID R Z5 R, ZR3. ol e
[f] Did REE 1%/KF FRENIE, SVEHMAFTmE K. XUt CETP 7£4: 1
RORYIIA I o 5 DR A e 2 R X G5 KRR A P B R MK VA J5, R
B BEREE mRERE oA, X RRIRBRAS SERUR, CETP J8 i e 40124 TR B #2451
BN ARSOE, RERHRT LAWY . RIS R AL, BURIE IS BN AL
T, B RORESS . HAREMX 25 EON KIS, I EARGIEEE 15, felR
BORBETL 2K H WK, CETP X AR QIH 1 BB E 855, RN
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WER AN SR EC A 2 R SRR AR PRIEAE CETP 7% S8 o A 00 i X g
PRRCR BT W &

® 5-7 PR E R b

(1) & (2) P (3) Phl
Variable EE EE EE
Did 0.186™" 0.206™" 0.214™
(0.048) (0.049) (0.061)
WDid 0.276™* 0.291™* 0.214™*
(0.060) (0.066) (0.075)
p -0.221** -0.397* -0.096
(0.069) (0.097) (0.110)
Sigma2 e 0.011** 0.001** 0.005"*
(0.001) (0.000) (0.001)
Control Yes Yes Yes
Year fixed Yes Yes Yes
Province fixed Yes Yes Yes
N 169 78 143
R? 0.350 0.700 0.593

562 IMEHUENE R

FEMORIZIE G BL R, ANV AEAE S I 5 BE BRI N, DA B2
IREEIR SR U2 FRBTVE R PAT 71 AR R FE S MA Tl A b2 75 7 R HE A
BRI, Bk ) FE R IK A 0 v] RESE AT B Ui DR A ki < CETP 1) a8 2645, i
A7 BT B7 L HETSE B AR OB 5 2 17 3 AT RO VRT3 %) B R A8 i 1) 44 4
AR RAT AT AR 1T, e B 1 AT St e BT R C AL ek, (i (5 Al
ST CETP, REUBAE . PRI AR S AR REAL T S F B0 X 43 AN [R) 44 4 PR B
DI ERI5RGS, PAPBEAL T = A BN T, I iR AR i M S5 T
Oy, HAEVR T IRE A

# 5-8 (1)(2)F 7] LU HAEAN [FIHE 7T FE 48 4, Did 1R R 505 8 1E HAE 1%
KFREZ, HEENEEGT Did 2¥08 0320, KFARIIE I EA 6 1)
0.246, Ui CETP X mihik /1 BEA 1 REVR R BRI EUARSAIZ JI LB I B e
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X e A PR e 5 P RO PR R A A R T Aol B D2, BR 1) T AT AR B
HEBAT 9, R I ax BRI 2E 7530, $R 1 REVRCR

5.6.3 SRIZERRM

B8 W [R5 YRR BE T B 2 50 CETP IR 7575 P BE i s L X, A
N ATEEHERCR LR, 18 I B AR B0 B A A SR R A AR, BRI
RHORTT e o LR35, I Homnis Gt DGl # DLE AL Tk oy 3, 47 b REVR S R T I
B FC AT AN AR A 5 R AR = PSR s B B 42 o 5 T i et X B2 v R R R 1 T
IR, KA DR FAEA RS GAR A 6 CETP X BRI BRI 1 22 7. A
SCIRYE T AU 7E CETP U 1)~ 38 — S AR HE R 7 TR IX 0y 5 i
T FMERTS B 1, = T P2 R AR E R o a5 o 0, RIS B
* 5-8 M) 4)Izst 7 SDID [FIAZER, & I RA M AR Did REUSTE
1%/KFFR#ENIE, (HET554 0 Did FRBCK T RIS 6y, Ui CETP 71
G AE Oy PR R T O A RO, X TS G U RE TR R I AR T S
WDid F) RE AR W IE, SR BT RHX, CETP Xf 8414 1 #
A 7 [ HR BN, xR 3 X REVR BRI R B E A

*®5-8 ML

(1) 5% () 5% (3) FHiTH 4) MRy %
Variable EE EE EE EE
Did 0.320"" 0.246™" 0.271™* 0.209"*
(0.049) (0.037) (0.081) (0.044)
WDid 0.021 0.347"* 2.075™" 0.223™*
(0.103) (0.046) (0.268) (0.057)
p -0.133 0.305™* -0.170 0.011
(0.096) (0.060) (0.111) (0.064)
Sigma2 e 0.006"* 0.007*** 0.008™"* 0.012"*
(0.001) (0.001) (0.001) (0.001)
Control Yes Yes Yes Yes
Year fixed Yes Yes Yes Yes
Province fixed  Yes Yes Yes Yes
N 117 273 169 221
R? 0.786 0.676 0.687 0.085
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5.7 HLH 24

5.7.1 K3 SRR TN

N T BB H3, ASC LA eR AR B, fE ST T2 R S N AR A
W7 CETP X B B SHLH], 3R 5-9 BI(1-3)51 7 Bl R 1 R AUN . EHEAK
INERA] N AR (1 [R5 53, 7E LR RN AR A rp e BRI R B 1% 25K
R N-0.345, Ui B AR RCR [ EE D 0 BEVR R BAT B IR A R RE AL
WG, Did K RECN-0.029 78 1%KF &2, Uil CETP [ SEHtixn iRk
HATINHIE W0 A58 = 22 PR IR AR, #eAyihiit, CETP i
PEAR ALK FE MM BEIR e, XU MR H3 A2 1E#h .

5.7.2 1 P2l R R A R

N TR HA, ASCRAPLEE MR A &, fS CETP 2 il il
PRV SR G T RRIRACR . 3R 5-9 [(4)F1 2 BN, IS (M R0 0.251 H.
TE 1%/KF 82, U=k M0 e 5 5 s BRI s (5) 51 I [A] 422 0 i Ao
A Did REABTE 1%/KF FEFEANIE, U CETP Xk it 3 7 53
R AR o B Sk CETP a2k i sl P\ g i e fl, A3 — ki
o EE AR WA, AT AR s R U AR, X T AR HA & IERRI .

# 5-9 ML B

6] 2 3) “ O]
Variable EE EE FE EE IS
Did 0.181"" 0.172"* -0.029"" 0.150™" 0.112"*
(0.038) (0.039) (0.012) (0.038) (0.037)
FE -0.345™
(0.164)
IS 0.251™"
(0.051)
WDid 0.361™" 0.337"* -0.093"** 0.338"* 0.073
(0.055) (0.058) (0.017) (0.054) (0.053)
WFE 0.231
(0.208)
WIS 0.121
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Sigma2 e

Control

Year fixed
Province fixed
N

R2

0.171**
(0.054)
0.015™
(0.001)
Yes
Yes
Yes
390
0.425

0.190"
(0.055)
0.015™
(0.001)
Yes

Yes

Yes

390
0.462

0.235™
(0.048)
0.001***
(0.000)
Yes

Yes

Yes

390
0.048

(0.075)
0.177***
(0.053)
0.014™*
(0.001)
Yes

Yes

Yes

390
0.609

-0.315™
(0.054)
0.014™
(0.001)
Yes

Yes

Yes

390
0.096
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