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overall 43128 -30.328 5 17.318 3 N=810
rgdp_g % between 2.023 4 0.934 5 -0.367 0 3.8194 n=30
within 42136 -28.687 7 16.543 9 T=27
overall 0.868 0 57129 10.670 9 N=810
Inenergy 7 o A v between 8.947 0 0.687 5 6.925 6 10.049 0 n=30
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T — A br ol 22 1 ) oh i )5 E S5 1~3 WP SC bR GDP 3 KR BB KA 3 LIS T
TR L8 Uh LA B A X ) Y, R S2Br GDP 3 KRR 2 B A S iy B 5 56 =, % &
P HE I — b o 22 0 T 1] o i S L ZE SR 1 0T, SEBR GDP M KR 7E i A 2 8L B BT R
B J5 S5 B GDP 3K % ok 32 B H AR 2l 1 1 35 vty o AT BRI Oy — D T, A SR Al R
TBOK T35 18, 2 — H A el HlE 58 7™ 7, 88 T SEBR GDP KR B TE, S — i B R
AL BRI SR A H 25 U046 5 AR VR SN T 3 0 A5 R R AU HE OGS 28 B 1 3
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7R E#p M X P M X 7 X
redp_g
0.068 0.179° 0.308™
L.rgdp_g
(1.42) (1.99) (4.17)
27.40™ 22.38™ 11.16™
L.dInenergy
(4.43) (3.60) (2.98)
9.735™ 5.972 3.455"
L.lnco2
(3.64) (1.20) (2.11)
dlnenergy
0.001 1 0.004 5 0.003 37°
L.rgdp_g
(1.20) (1.92) (2.37)
0.010 4 -0.238" -0.037 6™
L.dInenergy
(0.08) (=2.05) (-3.17)
0.117 0.104 -0.0153
L.lnco2
(1.41) (1.18) (-0.34)
Inco2
0.001 42 0.001 3 0.004 06™
L.rgdp_g
(0.70) (0.99) (2.99)
0.229 0.577" 0473
L.dlnenergy
(1.51) (3.79) (1.48)
1.058"™ 0.883™ 0.833™
L.lnco2
(4.81) (6.72) (5.54)
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WL, BB SCF ST A SR 10 1, S A B HE 00T RE IR 2% 64 vh i 5 AR A A L X AT RE fh T R %)
A A e HE B4 T TR BT S EURE DR 28 A9 D

Roots of the companion matrix
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0.5
o
<
R
0
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Impulse—responses for 1 lag VAR of rgdp_g dlnenergy Inco2

IRF of rgdp_g to rgdp_g IRF of rgdp_g to dlnenergy IRF of rgdp_g to Inco2
4.000 1.500 0.150
2000 - 0,050
1.000 0500 0.000
0.000 0.000 -0.050
0 2 4 6 8 10 0 2 4 . 6 8 10 0o 2 4 . 6 8 10
IRF of dlnenergy to rgdp_g IRF of dlnenergy to dlnenergy IRF of dlnenergy to Inco2
0.020 0.080 0.00(0)8]
0.015 0.060 -0.
-0.002
0.010 0.040 -0.003
0.005 0.020 ~0.004
0.000 0.000 -0.005
0 2 4 .6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
IRF of Inco2 to rgdp_g IRF of Inco2 to dlnenergy IRF of Inco2 to Inco2
0.040 0.080 8888
.07
0.030 0.060 0.060
0.050
0.020 0.040 0-040
0.010 0.020 0.030
0 2 4 6 8 10 0 2 4 .6 8 10 0 2 4 .6 8 10

Frrors are 5% on each side generated by Monte—Carlo with 999 reps
B 2 Bk e R oF £
TR HE Rz B vp S R Rk el B (B 2 # = 47), SEPR GDP KR RRIEHN S H S
X AR A TR VR R b 5 Z B FEBR GDP YK A — A by 2 19 IE [m)
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i e, AR HE A A5 A A S0 ) P AT P A T O g R 3 2 o v A R TR 4 A ) 2
PIAE A REVR R B e A A5 — 2 WS B0 T, B K R AR L R T BN AR 2 1 1k A BE
TR, M 7= A B 22 9 R HE . 55—, 32 R VR B Y — A A o 22 0 oy R R HE R A T
K] o 2 0 T e R, R A 3R RE R 2R 7 DL Rk Ak A RE TR R S DR RB R T SR £
Wt ok — UL B HE O BE I B8 =, 32 B A B — A AR 25 0 0E 1) R S A A HE R B
0 8 3 0 TF 1) R R BB A SCRIF S AR 10 0, = b o e AT i HE 4 B e AT SR A AE

.M AR E W T E R

A5 25 1 7 2243 i L3273 7 W LLR B, X S2 PR GDP 34 K R % 3 5 i B ok iy R
FOB 75 2 W, H Tk R A5 4R ik 90.8% o Uk 2 Al U5 T 2 A S Ak HE I ik sh R, LA
555 WM, 2505 9.7%FN 7% ; X RE IR 9 B B 5w de R R H B STk R AR 1 Wk
94.7% , R W) & — AL ik HF ORI SE B GDP 35 KR Bl 52w, 4% H 5 F] 36.8% .9.9% 5 X —
SR ARl HE T 3h 52 ) de K AT R R L B AR Bl AR R HE TR L BB TR 9% LSS PR GDP K AE
Bl A A HE T B B 0 23 B S Ik 56.4% . 28.6% F1 1.3% . X W fERK i WISk FE
SEAT T R W HE AR G R it LA S R B8 VR I 2 2 R I A1 Bk B A R s ) o TR 3 ORI Y B R

T,
xRT MMRENFTEDH

i g rgdp_g dlnenergy Inco2
rgdp_g 1.000 0.000 0.000

1 dlnenergy 0.049 0.947 0.000
Inco2 0.053 0.179 0.564

rgdp_g 0.908 0.091 0.010

2 dlnenergy 0.069 0.927 0.085
Inco2 0.068 0.300 0.390

rgdp_g 0.901 0.098 0.012

3 dlnenergy 0.082 0.923 0.173
Inco2 0.070 0.338 0.321

rgdp_g 0.900 0.099 0.013

4 dlnenergy 0.091 0.920 0.240
Inco2 0.070 0.357 0.314

rgdp_g 0.900 0.099 0.013

5 dlnenergy 0.097 0.918 0.286
Inco2 0.070 0.368 0.330

M B3R 4 IR FNER 2 Y

T AT A T Tl K R B B, 2 B A0 PR R T N B AR I KT B9 4R 4 A g T RE TR 45 A
T 2% 0 AN W 38, HG e 4 SR A ) R HE L, B 2 S B B KOy ORI | B TR
S AR v A DR, 22 B R R e L IE SR R A B, B B K LU B A S PGB
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SREETE PR A3 o AR SCLL 1995—2021 4F i) it [ 30 A4 4 IX A D F SRR A 4 2 i
B VAR (PVAR)BEAL B 5% b [ 2 3 i K RRIRIS 2% 5 S BRHF AL Z M (9 B 8 06 &=, AT
S PR 26 T 1o U ek ORJE H AAE  R  AL

(—) B R &k

Zig BRI HT A LT TR A8

55—, 7E Granger PRI R Hrh G 3F MK S REIEE o T K 5 S AL HE L B TR
TH 9 5 S A B R ik =2 8] 25 47 A X ) PR AR OG &R

B T A E R PVAR A TH 45 5 5 M SC B 9T 4590 FE AR — B0, — I 4 TF 1 KOKE A Bh ik
P IX — A P R ARG N, s 23 1 = A Ab e 0 HE . 3X 3R W TR 09 28 0% 1 KA 7R AR KRR
FAREFE SIS G R AERE L m AL A BE IR B, 28 B K O 2R R 58 4 S B H KL RL B 8 Oy
AR 2 e K 7 2, AU R ER BH B & R RO 42 T 55 U T R TR AR 2 R R i £ 2 4
TS PR R T A R L R T U R IR AR R 2 TR GG R AR Ak 1 R T, e Y IR R 28 0
B B UR IR SRR AE AT AR B R W A A R TR N T A T Bl R ok A A ik HE i ) 32
P53k, o HE 2l DT R ik I ) 39 2005 S B 28 U Ak o O SR A T A R B AR SR A AR D ¢ = T e
BN o =2 Atk R0 o A T P £ Ak 8 T R K T RE 3 B RE TR 9 . ML
ik Hll T3 e 22 B 38 R A BB RS 2 W RE TR T B X A R R 2 g T Rk
XoF B8 U5 TH 2 1 1] 9 245 SRR 25 R R A B 0 I T BE 2 1 0T 0 R8P O X 52 [ A AR
A Bk HE T 45 ) B S R T X2 T A PVAR T2 SRR, R X A e s M #E 5 —
SE AL HE O SE PR GDP 1K A E 0] 1825 0C & b B M X A7 72 B U TH AE XS SE PR GDP B 1K &R g
U508 FE X A Ak e HE T IE 1) b 3 O AR T R Ml XA AR R VR T AR 5 Ak HE O SEBR GDP 3
AR 2P 3G 0 R IR HE B LA B 28 B 1 A0 AU A ik AR T 2 B OE ) 2 OG AR R I R PG R
X 28 P 36 A KT 8 U FE (0 400 P iR I 24 4 v v T S b X R TR A AR B R R TR BRI
Sk 75 T v P 0 Ml 1K R U Y AR AR A

B =, Ik b N oA BT BT R, 2 R KRB TR T S SRk HE RS 52 B B R o R
K SEbr GDP 3§ F8 78 5 W N 38 52 BB IR TH 2% 5 — A Ak e HE ik 0 1F 1) 2 e | HE b BE U Y o
il TR T AR HE T R ) vt BRI R K 5 SEBR GDP B T R VR I 9% 19 ub
B U AL S S A 0 0 T () i S 2 S A ) e R AR A Bk R 6T BE TR T
B (1 G il R 22 B )R, BT AR T RO Bk HE R, B S AT R B T S B 5 S B
GDP 4 K 3 B W I 2% %t — S0k i HE B A T IF 1) 3 ELR DDA ol U0 T 3R 0 40 I e
AR 28 B KO S B AR SR R T Bl AR S R AR 4 O NS & Rl A kR DU i 4 0
PR o KR

S5 00, T 15 2% Ty 2% 4 i A5 R R X A TG KRR IEE 9 5 AU ik HE I B Tk R R
(AR & H [ B LB 35 90.8% .94.7% 5 56.4% , BRILZ A1, X 28 U 1A U sh i sk b, BB R
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T B R T — A AL B HE A TR 0 BE U 2% U 3 B SRR R, AR R R CR TS BR GDP K
R TR 5 78 A AL B HE U 5 B9 STRR R BE TR 9% S R ECOR M AL  5 EIRES I AR
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Research on the Interaction between China's Economic Growth, Energy Consumption and
Carbon Dioxide Emissions: Empirical Analysis Based on Panel VAR
Liu Zhangfa' Gao Jiangang’ He Lina?
(1.Dongchang College of Liaocheng University, Liaocheng, Shandong 252000;
2.Business School of Liaocheng University, Liaocheng, Shandong 252000)

Abstract: Based on the panel data of 30 provinces in China from 1995 to 2021, the PVAR model
is constructed, and the relationship among economic growth, energy consumption and carbon dioxide
emissions in China is empirically analyzed by using Granger causality test and impulse response
function. The research shows that: (1)there is a causal relationship between energy consumption,
economic growth and carbon dioxide emissions. (2)there is a positive significant relationship between
energy consumption and carbon dioxide emissions to economic growth in the eastern region, and a
positive significant relationship between energy consumption to economic growth and energy
consumption to carbon dioxide emissions in the central region. There is a positive significant relationship
between energy consumption and carbon dioxide emissions to economic growth, economic growth to
energy emissions and carbon dioxide emissions in the western region. (3) both impulse response function
and variance decomposition analysis of prediction error show that energy consumption has a great impact
on carbon dioxide emissions. In order to achieve sustainable development, this paper puts forward some
suggestions, such as actively developing clean energy and improving the technological level of energy
utilization, focusing on the cultivation of new momentum of economic development in the central region,
the transformation and upgrading of industrial structure and the introduction of relevant systems and
policies.

Key Words: economic growth; energy consumption; carbon dioxide emissions; panel var
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