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Tab.2 Standardized treatment of indicators
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Evaluation on the Construction Process of Modern Energy Systems in China

ZHU Guangyan1 34 , ZHANG Xiaomei'? YANXmohuz , GAO Dan HUHE Taoli’ s
CHENG Wan]mg , TIAN Ya]un1 23" XIE Kechang1 23 g
(1.Extended Energy Big Data and Strategy Research Center, Qingdao Inst. of Bioenergy and Bioprocess Technol., Chinese Academy of Sci., Qingdao 266101,
China; 2.Shandong Energy Inst., Qingdao 266101, China; 3.Qingdao New Energy Shandong Lab., Qingdao 266101, China; 4.School of Chemical Eng., Univ.
of Chinese Academy of Sci., Beijing 100049, China; 5.Sci. and Technol. Dept., China Energy Investment Corp., Beijing 100013, China; 6.School of Energy,
Power and Mechanical Eng., North China Electric Power Univ., Beijing 102206, China; 7.Inst. of Urban & Rural Mining Research, Changzhou Univ., Chang-
zhou 213164, China; 8.Inst. of Quantitative & Technological Economics, Chinese Academy of Social Sci., Beijing 100732, China;
9.Chinese Academy of Eng., Beijing 100088, China)

Abstract: Objective: Accelerating the construction of modern energy systems plays an important role in building energy power, guaranteeing na-

tional energy security, helping to realize the goal of carbon peaking and carbon neutrality, and supporting the high-quality development of the eco-
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nomy and society. However, there is no quantifiable methodology for assessing the effectiveness of the construction of modern energy systems.
Carrying out quantitative research on the construction process of modern energy systems is of great significance for understanding the construc-
tion process of China’s modern energy systems, providing quantitative guidance for the construction of the country’s modern energy systems, and
helping China’s energy revolution, “dual-carbon” strategy, and even the construction of new energy systems. Methods: The study adopts a sys-
tematic analysis method to construct a modern energy systems evaluation index system with four dimensions, namely, clean, low-carbon, safe,
and efficient, quantitatively assesses the historical progress of China’s modern energy systems construction and conducts comparative analyses
with 76 countries around the world, to locate the level of China’s modern energy systems construction from different perspectives. Results and
Discussion: In the past ten years, China’s modern energy comprehensive index has shown a continuous upward trend, with an average annual
growth rate of 2.41%, and reached the world average level in 2020, ranking 38th among 76 major economies in the world, indicating that China’s
efforts to promote the energy revolution have been effective, and the level of construction of the modern energy systems has been steadily im-
proved. Further analysis shows that China’s energy structure indicators, carbon emission series indicators, and energy intensity indicators are key
indicators affecting the level of China’s comprehensive index. China’s efficiency index ranking (42nd) is significantly behind developed econom-
ies, from the point of view of specific high efficiency indicators, energy intensity is still high, mainly because the proportion of high energy-con-
suming industries is still too high, industrial structure adjustment is not yet in place, the level of technology is not enough energy-saving and effi-
cient, coupled with a lot of waste, etc., indicating that there is a huge space for China’s energy efficiency to improve, and on the other hand, it also
indicates that more attention should be paid to scientific and technological inputs; China’s safety index ranking (16th) is relatively advanced, prov-
ing that China’s coal in the energy security of the “ballast” position, but for the same reason led to China’s low carbon index is relatively back-
ward (56th); Over the past decade, China has achieved remarkable results in the clean utilization of energy, but the overall ranking is low (48th).
The clean and efficient utilization of coal still needs to be strengthened, the realization of the clean and efficient utilization of coal is energy clean,
especially ultra-low emissions and economically viable carbon capture, utilization, and storage, which is the endpoint of the clean and efficient
utilization of coal, China’s clean development and utilization of energy is still a long way to go. Conclusions: In general, in the construction of
modern energy systems, the gap between China and developed countries is gradually narrowing, but there are still some problems in the construc-
tion of China’s modern energy systems. Therefore, the future to accelerate the construction of a modern energy system based on renewable en-
ergy, supplemented by fossil energy; Secondly, new energy and low-carbon technology to reach the volume is still time-consuming, for a long
time, coal to support China’s economic and social development faster, is China’s energy security and guarantee the ballast and stabilizers, to en-
ergy security is always in the first place. Clean and efficient use of coal still needs to be strengthened, and the realization of clean and efficient use
of coal is energy clean; finally, the key to energy transformation is to optimize the energy structure, to multi-energy complementation, integration
of heat, electricity, gas, cold, and enhance the flexibility of thermal power units; in the end-consumption aspects of energy efficiency, reduce en-
ergy intensity, the implementation of electric energy substitution, and the formation of an energy consumption pattern centered on electricity. In
the face of changes in the global energy pattern, our country to ensure energy security and economic and social development needs as the basic
premise, put forward “accelerate the planning and construction of a new energy system”, which is a new concept and new judgment of our energy
industry. The connotation of the new energy system has changed according to the requirements of the new era and new development.

Key words: modern energy system index; clean; low-carbon; safe; efficient
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