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Abstract

In 2020, China announced that it would strive to peak carbon emissions before 2030 and strive to
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achieve carbon neutrality by 2060 (“Goal 3060”). My country is currently the world’s largest car-
bon emitter, and the main source of carbon emissions is energy. The sharp increase in energy
consumption has led to energy shortages and unreasonable energy consumption structures, which
have affected the healthy development of our country’s economy. This paper uses statistical and
econometric methods to make an empirical analysis of the dynamic relationship between energy
consumption and economic growth in China based on the data on GDP and energy consumption
from 2000 to 2022, to further provide a reasonable explanation of China’s energy consumption
and economic situation, and to put forward policy recommendations.
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Figure 1. China’s GDP value and its rate of change from 1978 to 2022
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Figure 2. The proportion of GDP of the three major industries in 1978~2022
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Figure 3. Total energy consumption and production, 2000~2022
[ 3. 2000 £~2022 FFREIRIHBSE B E

o R VR LR IO, WA 4 5513, SRR DS RN 2 i R B, 2017 4
ARSI 0 5 R B B L R A E 60%~00%, TR SRAEREIIY B A e E (AR5 R I, Tt
R R BRI TGRS, KA KR JRREAR R R AU 0 LA AR I 5
5y, (LB RN B LI ZE ARG F T BAEIRTE G R . SR (4R R B I — A E AR B
MEREACRIEZ B, BEIR “ ZML” AR, (i T L0 R RS DL B R REVRA K T IR
i, Bk B PR IR BB 2 B REREUE, (A KOV K, T VRN 904 73R e
KR AR 1 S5 L2 0

=I5 5 BRI PSR 1 EEE (%)

80 -

60 _M

40 -

20 -

0 T T T T T T T T T T T T T T T T T T T T T T 1
Ao e i el el c ol el il ol il sl -l ot
O AN N TN OMNODO A ANNMSEWN OMNOOOO N
O OO0 0000000 dd dd ddddddoNoN N
O OO0 OO0 O0DO0O 00000000000 OO0 OO o
AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN N AN AN AN AN AN

Figure 4. The proportion of coal consumption in total energy consumption from 2000 to 2022
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Figure 5. Proportion of total industrial consumption and proportion of total manufacturing consumption
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Figure 6. Changes in energy consumption intensity from 2000 to 2022
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Figure 7. Changes in energy consumption elasticity from 2000 to 2020
[ 7. 2000 5£~2020 S REIRIH BB M TILIER
Table 1. Energy consumption elasticity Index 2000~2022
F= 1. 2000 F~2022 FHEIRIHE R IR
FEA REVRVH 2 I PR B (P 70 1) REVRTH 2 R H(-)
2000 ¢ 8.5 0.53
2001 4F 5.84 8.3 0.7
2002 4= 9.02 9.1 0.99
2003 4 16.22 10 1.62
2004 £ 16.84 10.1 1.66
2005 4 13.50 114 1.18
2006 4 9.60 12.7 0.76
2007 4F 8.72 14.2 0.61
2008 4= 2.94 9.7 0.3
2009 4£ 4.84 9.4 0.51
2010 £ 7.30 10.6 0.69
2011 4F 7.32 9.6 0.76
2012 4F 3.90 7.9 0.49
2013 4F 3.67 7.8 0.47
2014 4 2.74 7.4 0.36
2015 4£ 1.35 7 0.19
2016 4E 1.70 6.8 0.25
2017 4F 3.25 6.9 0.46
2018 4F 3.53 6.7 0.52
2019 4F 3.30 6 0.55
2020 4 0.37 2.2 1
2021 4F 7.48 8.4 0.65
2022 4F 2.87 3 0.97
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Table 2. Stationarity test results
F 2. FRMREER

K58 7 5 ADFHG 46 P gEie
LnGDP 1.16 0.999 AP
LnEC -1.49 0.803 A PR
ALnGDP -3.92 0.029 A PR
ALnEC -2.68 0.254 AP

A’LnGDP ~7.45 0.000 P

A’LnEC -5.10 0.004 P

4.2. thEESHh

PR30 R R SR 2 PR 3 81 B A A TR S B B 4 [4], 1T /5°51) LnGDP LUK 71l LnEC %72 — P 5148
Feol, BIULE RS OB REZ AT, AT LA R AR PR R AT R 06 . T Johansen #6546 ) i i
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Table 3. Johansen cointegration test
5% 3. Johansen thEE4& 18

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.”
None” 0.656492 42.65559 15.49471 0.0000
At most 1° 0.618130 20.21615 3.841466 0.0000
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Figure 8. Model fitting and residual situation

8. REMARKERR

Table 4. Regression model result
4. EVFRBLER

Variable Coefficient Std. Error t-Statistic Prob.

C —5.364963 0.824193 —6.509355 0.0000

LNEC 1.404951 0.064742 21.70074 0.0000
R-squared 0.957310 Mean dependent var 12.51222
Adjusted R-squared 0.955277 S.D. dependent var 0.572837
S.E. of regression 0.121142 Akaike info criterion —1.300767
Sum squared resid 0.308183 Schwarz criterion —1.202028
Log likelihood 16.95882 Hannan—Quinn criter. —1.275934
F-statistic 470.9220 Durbin—Watson stat 0.147934

Prob (F-statistic) 0.000000

HT R BRATAT LEDW 7 i B AR (1 A A -
LNGDP = -5.3649 +1.4049 LNEC

R* = 0.957, R 1, FRMARRRI; DW KISHHEN 015, REGEIL T ti%6, HAHHE
BORAES . (HET DW EIL /N, BRZ 75 AT A7 1E FLAH G

I LM AR, AR BB, BT IRZEIES], IMABMHEKE AR (1), AR (2), 53]
g 5 fE 9 Fiom.
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Figure 9. Adjusted model fit and residual status diagram

9. FRIRENE RREIKTE

Table 5. Adjusted regression model results

5. AEEHEVAIRBLER

Variable Coefficient Std. Error t-Statistic Prob.
C —5.274074 1.538576 —3.427894 0.0028
LNEC 1.396973 0.120773 11.56691 0.0000
AR (1) 1.778822 0.159431 11.15735 0.0000
AR (2) —0.941238 0.147325 —6.388869 0.0000
R-squared 0.998347 Mean dependent var 12.51222
Adjusted R-squared 0.998087 S.D. dependent var 0.572837
S.E. of regression 0.025058 Akaike info criterion —4.110152
Sum squared resid 0.011930 Schwarz criterion —3.912675
Log likelihood 51.26675 Hannan—Quinn criter. —4.060487
F-statistic 3826.221 Durbin—Watson stat 1.414484
Prob (F-statistic) 0.000000
Inverted AR Roots 0.89-0.39i 0.89+0.39i

BN EFEETT AR (1), AR (2))5, HHH R*=0.99, DW KB AN 1.41, RETHB@ES T t 856 .
9 B BN M 26 5 SEPR P I AR FL A, HRZE 741 resid IMELLE O i b N30 A BRI (B,

RBMIEBOR AR AR Rk X0
LNGDP = —5.274+1.3969 LNEC ,
AR(1)=1.7788, AR(2)=-0.9412
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