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Comparat}ve Energy Consumptlon" Structure and Mode betWeen China and MaJor

Energy Consumlng Countries Under fhe Background offCarbon Emission Reduction

LI Hui' - | PANG Bo’ ZHU Fa-hua' >, SUN Xue; I 2 , XU flmg -xin'*, WANG Sheng' ** 3 4
(L. Stqte Key. Laboralmy of" Clean and, Efficient. Coal-fired Power Géneration and Eo]lutlon Control, China Energy Investment Corporation Science and Technology Research

-

Institute' Co., le Nnjing 210023 China; 2. State Eayironmerital Ploleohon.-Kev Laboratory of Atmospheric Physical Modeling and Pollution Control, State Power
Environmental Prolecuon Research Institute Co., Lid., Nanjing 210031, Chma, 3. Department of Science & Technology and Climate Change, China Meteorological
Administzation, Beijing 100081, China)

Abstract; The top 23 countries with energy consumption accounting for 80% of the worldwide total in 2020 were selected as the research objects for this study. The energy
consumption structure of these countries has been compared and studied from the proportion of clean energy in primary energy, the clean utilization rate of fossil energy, and
the proportion of electric energy in terminal energy consumption, and the characteristics of energy consumption intensity were also analyzed based on the energy consumption
per unit GDP, capital, and unit land area. The energy consumption patterns of various countries in social-economic operation, production, and life were also discussed,
combined with the characteristics of industrial structure and subsector energy consumption. The concept of natural carbon sink load ratio of energy consumption was put
forward, and the advantages and challenges of energy consumption mode transformation under carbon peak and carbon neutralization goals in China were identified and
analyzed. The results showed that: the proportion of clean energy in primary energy, the proportion of energy consumption for power generation, the clean utilization rate of
fossil energy, and the proportion of electric energy in terminal energy consumption in China were 15.90%, 53.48%, 37. 51%, and 26. 54%,respectively, all of which were in
the forefront among the major energy-consuming countries in the world. China has built a favorable structural foundation for energy-intensive and clean utilization and formed a
green and low-carbon energy consumption model; the proportion of non-industrial and agricultural energy consumption, especially that of transportation energy consumption,
were hoth the lowest among major energy-consuming countries, and there is still much room for improvement in overall energy productivity based on the optimization of
industrial structure. However, the relatively short carbon peak and neutralization target period poses a great challenge to the development speed and scale of clean energy to
China, and the international situation under the constraint of carbon emission also increases the difficulty for China to achieve the carbon reduction goal by optimizing and
adjusting the industrial structure.

Key words: carbon peaking; carbon neutralization; energy structure; energy consumption mode; transformation
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Fig. 1 Distribution of total energy consumption in major countries
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Table 3 K-means cluster analysis results of energy consumption per capita by industry in major energy-consuming countries
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