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Figure 1 The schematic diagram of green power integrated with digital technology for driving the future development of the automobile industry
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Figure 2 The composition of China’s (a) and global (b) electricity generation in 2023

(FI3). FEA2, BE20224F 12 A, T E W A RRIR & HL e
HIAFN2.134C T B, BRIy s R A e . ]
FHEREIRHL I BrAR IS8 T I, — IR REIRSS M AL B, IR
Pl s AR A R LR T RE. T AE REIRZS AL e A i i v,
Ak . FIHSBEFFH AR (carbon capture utilization and sto-
rage, CCUS) AT REVE AT LA ROk il FEAE BEIRBEDLIE | [8)
HCHE R Sl R U R PRR, SR RRIR S AR
KRR EARRE, AIMTAR IR i R S

HLTIREE . Power-to-XAF BT M REIR SN J1 BORRERZ IR A S L
2 NAEATRETE I AR B F] 2R REVRISACAYERE. XA 2
FIRARA A i, KRR AR AT 2™ A
RAFA R, I 25 BT Z RA AT 2 R 5
PEAS .

L1 ar{aRpLE )

M #AHL(Internal Combustion Engine, ICE)#EA: T45—IK

2925



M4 Z b B 2025568 F70% £18H

300000
o~
Ld 250000

~— 200000

I

&

= 150000

K

-Hij 100000

& 50%

50000 sooa |sseg) [41%] [43% g%
o | 1329 [34%)| [36% <
22| [25%] [26%] [27% 30%| |31%] 3=

T mr A A Reds A o el

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Bl 3 HE2009~20234 1T FELA: BB i 4 B LA i

LBl AR AL i

Figure 3 The trend chart of the proportion of renewable energy in the installed capacity of power generation in China from 2009 to 2023
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Figure 4 Working principle diagram of lithium ion battery
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Figure 6 The working principle of proton exchange membrane fuel cell (a), anion exchange membrane fuel cell (b), and solid oxide fuel cell (c)
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The exploration and utilization of fossil fuels have significantly promoted the advance of human civilization. At the same
time, it has also brought a series of critical challenges that pose great threats to the sustainable development of human
society such as climate change, energy crisis, and environmental pollution. As one of the landmark outcomes of the era of
fossil fuels, the automobile industry is so far still the dominant consumer of fossil fuels, especially petroleum resources.
From the viewpoint of sustainable development, it is of great desire to explore revolutionary technologies to wean the
automobile industry off fossil fuels. In addition, with the rapid development of digital technology, the automobile is
increasingly becoming an important platform of the digital economy, offering unprecedented opportunities to power the
development of the automobile industry. As the two most important basic technologies of the future automobile industry
and the important content of new-quality productive forces, the integration of green energy power technology with digital
technology is crucial to promote upgrading the automobile industry, new industrialization, and high-quality development of
the economy. This integration is critical for the green transformation of the national energy structure and the achievement
of dual-carbon strategic goals. This perspective introduces that under the vision of carbon neutrality, the rapid growth of
renewable energies such as photovoltaic, wind, and hydropower will accelerate the transition of human society from the era
of fossil fuels into the era of carbon neutrality. Of note, owing to the well-matched spatial distribution of water, carbon
dioxide, biomass, N, and renewable energies on the earth, the constant breakthrough of cutting-edge research such as
artificial photosynthesis, power-to-X technologies, carbon capture utilization and storage, will make the sustainable supply
of green hydrogen, e-fuel, and other renewable synthetic fuels practically promising, thus addressing the issues associated
with the intermittent, fluctuant, and random characteristics of renewable energies. As a result, a promising pathway for the
transformation of various power technologies such as internal combustion engines, batteries, and fuel cells toward carbon
neutrality can be paved. In this perspective, the connotations and characteristics of different green power technologies
based on green electricity, green hydrogen, and renewable synthetic fuels are first demonstrated along with the basic
introduction of their operation principles. Then, the status, bottlenecks, application scenarios, and advances of different
green power technologies are discussed in detail. Furthermore, the impact of integrating digital technologies such as big
data, artificial intelligence, the Internet of Things, and 5th Generation Mobile Communication Technology with green
power technologies on the automobile industry is expounded: (1) digital technology accelerates the design of key material
for green energy technology and optimizes the energy management of a power system; (2) the establishment of a smart
energy system; (3) smart car networking; (4) artificial intelligence accelerates the intelligent automobile industry upward to
a new stage. At last, the possibility of integrating green power technologies with digital technologies to coordinate the
development of strategic emerging industries such as large-scale energy storage, smart grid, zero-carbon aviation, zero-
carbon shipping, and low-altitude equipment is briefly discussed. Overall, it shows a feasible path to take the green and
low-carbon transformation of the automobile industry as a valuable opportunity to reshape the industrial pattern, solve the
issues of energy crisis and environmental pollution arising from the excessive utilization of fossil fuels, and eventually
promote the sustainable development of human society.
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