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Figure 1  Technical roadmap for the study of international competitiveness in future energy technologies

2.1 HERIE 2024 412 A 31 H , i 4% W 55 i (8] 3 Bl AS — ik
ARWFFTEIE SCEYE R B H Web of Science( WOS) rh 3B H S Y [ 7E R SR BE TR A0 ) 0 18 SR
A AZ O T8 SCECHE T, & R 3 2 B R U 1 1 7 AR 1) Rl ane 1 B, 8 R 3k B B 43 A 42 4t 55 4

#4880 ( Derwent Innovations Index, DII) 45 % . Fr Feal
AR R A5 —BRE N 1970 1 H 1 BHE



- 1348 - N 44 %
z1 B E H EERRBERAPFHZLIEXNMERNS
Table 1 Core papers and patent counts of China, the United States, Japan,
and the United Kingdom in future energy technologies
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Table 2 Evaluation indicators and measurement methods for the technological competitiveness of future industries
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Figure 2 Evolutionary stages of future energy technologies in China, the United States, Japan, and the United Kingdom
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Table 3 Weights of evaluation indicators for the technological competitiveness of future energy technologies
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Figure 3 Comparison chart of comprehensive evaluation index for future energy technology

competitiveness of China, the United States, Japan, and the United Kingdom
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Figure 4 Comparison chart of the distribution intervals of technological competitiveness in overall future energy, storage,

transmission, and production sectors for China, the United States, Japan, and the United Kingdom
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Figure 5 Five — dimensional feature distribution chart of future energy technology competitiveness for China,

the United States, Japan, and the United Kingdom
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Table 5 China$s ranking performance across different evaluation dimensions of future

energy technology competitiveness
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CRITIC - entropy weight method, CRITIC method, and Entropy weight method
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Study on the international competitive landscape of future energy technologies

LI Dan — ni, FU Cui - xiao, ZHUANG Jun
( Shanghai Institute for Science of Science, Shanghai 200031, China)

Abstract: Future energy is a critical arena for national competition, where the growing energy demands driven by artificial intelligence
and the need for energy security compel China to evaluate the evolution and competitive landscape of future energy technologies, opti-
mize strategies to enhance global competitiveness, and ensure energy self — sufficiency. Utilizing the S — curve principle of TRIZ, the
study analyzes and compares the technological evolution stages of future industries at the national level, constructing a competitiveness
evaluation system that includes the Technology Impact Index, Technology Growth Index, Technology Maturity Index, Technology Atten-
tion Index, and Market Attraction Potential Index. The CRITIC — Entropy Weight Method is employed to quantify the competitiveness of
future industries, with an empirical validation conducted using 13 technologies in the future energy sector across China, the United
States, Japan, and the United Kingdom. Results indicate that the United States leads in high — barrier fields such as controlled nuclear
fusion and CCUS, with a maturity lead of 10 — 69 years over China; Japan and the United Kingdom hold localized advantages in virtual
power plants and nuclear fission; China ranks first in competitiveness for six technologies, including deep — sea wind energy and high -
efficiency photovoltaic cells, but its overall technological influence and maturity remain relatively low. The study provides a new ap-
proach for analyzing international competition in future industries and offers strategic recommendations for enhancing the competitiveness
of Chinese future energy technologies.

Key words: future energy technology; technological competitiveness; international competitive dynamics; CRITIC - entropy

weight method



