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Electric vehicles contribute to China's energy security and carbon peaking and
carbon neutrality

Abstract

The current international situation is complicated and unstable, and China is in the midst of an important
economic transition as it deals with the twin concerns of energy security and carbon peaking and carbon
neutrality (referred to as dual carbon goals). Although the dual carbon goals aim a strong emphasis on
energy security, certain emission reduction strategies will place restrictions on energy security that is
directly connected, such as energy supply and grid load, making it challenging to simultaneously fulfill the
optimization goal. China now has the task of figuring out how to rationalize and optimize the coordinated
promotion of the two. Electric vehicles are one of the most effective ways to attain both sides and reduce
the tension between energy security and dual carbon goals since they offer numerous advantages in
terms of energy savings, energy storage, and emission reduction. This study suggests creating a bilateral
integration and coordination system guaranteed by the policy network and based on energy storage
technology by first reducing policy inconsistencies; giving the electric vehicle industry’s guarantee role full
play in creating a network of suitable policies; increasing the energy storage role of electric vehicles as
they stand; and creating a system of bilateral integration and coordination with joint policy and
technology.
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Table 1 Composition of energy production and consumption in China from 2019 to 2021

. 20194 20204 20214
Gt — — —
A2 (2R AEIE) kb (%) R (2R IR ) b (%) A2 (ZMFR ) HEb(%)
52 27.21 76.20 27.48 75.40 28.47 74.90
IR .
HERE 28.11 62.80 28.35 62.20 20.37 61.30
" 2 2.71 7.60 2.77 7.60 2.85 7.50
a;
HERE 9.27 20.70 9.39 20.60 9.82 20.50
o1 2.25 6.30 2.48 6.80 2.58 6.80
KRS
HERE 3.89 8.70 4.19 9.20 4.65 9.70
52 1.61 4.50 1.68 4.60 1.63 4.30
KEG .
HERS 1.61 3.60 1.69 3.70 1.63 3.40
52 0.43 1.20 0.44 1.20 0.49 1.30
TZBE .
HERE 0.45 1.00 0.46 1.00 0.48 1.00
2 1.50 4.20 1.60 4.40 1.98 5.20
Hith
HERE 1.43 3.20 1.50 3.30 1.96 4.10
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Data source: National Bureau of Statistics, China Energy Statistical Yearbook 2022
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Theoretical mechanism for coordinated development of ensuring energy security and

achieving dual carbon goals by electric vehicles
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Figure 2 Policy synergy paths for electric vehicles to ensure energy security and achieve dual carbon goals
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Table 3  Gross revenue and net income analysis for energy accumulation-storge per single electric vehicle in V2G mode of EVs

mE EH(7T)
IERBNERPR,,) 0.3 0.4 05 0.6 0.7 0.8
Bl 2100 2250 2400 2700 3090 3240
el 6 62.39 379.06 562.39 929.06 1386.72 1602.39

D ORMEA RSN A 1.08 T, BRBALRMAMN A 028 1, #A PG RRELS BN EH0.8 T
Note: The highest price of peak electricity price is 1.08 CNY, the lowest price of off-peak electricity price is 0.28 CNY, so the biggest peak-to-valley

electricity price difference is 0.8 CNY
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Figure 3 Scenario analysis of road vehicle energy consumption (a) and carbon emissions (b)

per single electric vehicle from 2015 to 2022
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Due to the inconsistency in units between fuel consumption and electricity consumption, when calculating the total energy
consumption cost, they are uniformly converted into cost measurements. EV refers to electric vehicles. When EV=0, it indicates that
among the vehicles traveling on the road, the percentage of electric vehicles is 0%, and the percentage of gasoline vehicles is 100%.

The same applies to other scenarios
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Electric vehicles contribute to China’s energy security and

carbon peaking and carbon neutrality
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Abstract The current international situation is complicated and unstable, and China is in the midst of an important economic

transition as it deals with the twin concerns of energy security and carbon peaking and carbon neutrality (referred to as dual carbon

goals). Although the dual carbon goals aim a strong emphasis on energy security, certain emission reduction strategies will place

restrictions on energy security that is directly connected, such as energy supply and grid load, making it challenging to simultaneously

fulfill the optimization goal. China now has the task of figuring out how to rationalize and optimize the coordinated promotion of the

two. Electric vehicles are one of the most effective ways to attain both sides and reduce the tension between energy security and dual
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carbon goals since they offer numerous advantages in terms of energy savings, energy storage, and emission reduction. This study
suggests creating a bilateral integration and coordination system guaranteed by the policy network and based on energy storage
technology by first reducing policy inconsistencies; giving the electric vehicle industry’s guarantee role full play in creating a network
of suitable policies; increasing the energy storage role of electric vehicles as they stand; and creating a system of bilateral integration
and coordination with joint policy and technology.

Keywords energy security, dual carbon goals, electric vehicles, convergence role
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