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Analysis of International Carbon Neutralization Strategic Actions and Technology
Layout and Enlightenment Suggestions to China

Abstract

Achieving carbon peak and carbon neutrality goals is a major strategic decision made by the Chinese
government, which will bring extensive and profound systemic changes for the economy and society. S&T
is the core driving force that supports the goal of carbon neutrality. On the basis of the related concepts
of carbon neutrality, this study analyzes the strategic actions and the characteristics of technological
layout of carbon neutrality in developed countries/regions and international organizations. Major
countries have promoted carbon neutrality through legislative regulation, energy strategies, technology
roadmaps, carbon markets and other policy actions. They focus on deploying transformative green low-
carbon technologies, such as hydrogen, CCUS, renewable energy, energy storage, nuclear energy, and
clean power, to seize the technological commanding heights of the future green industrial revolution.
Based on the two fundamental paths of achieving carbon neutrality-"emission reduction”, "increasing
sinks", and three research directions-"building a zero-carbon energy system", "rebuilding low-carbon
industrial processes", and "ecological carbon sequestration and increasing sinks/negative emissions”,
this study puts forward 14 important scientific issues aiming to guide more than 70 key technological
breakthroughs. On the basis of all findings, 6 suggestions are proposed for China's carbon neutrality
strategy and technological layout as they are (1) strengthen the top-level design and scientific planning of
the action plan for carbon neutrality; (2) accelerate the construction of the technology supporting system
for carbon neutrality; (3) establish a zerocarbon energy system and a new power system; (4) accelerate
the construction of the low-carbon industrial system; (5) promote the prospective applications of negative
carbon emission technologies and the ecological carbon sequestrations; (6) Enhance the application of

systematic solutions in carbon neutral strategic actions.
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Figure 1 Diagram of carbon neutrality

(D Macmillan Dictionary. Definition of carbon neutral, BuzzWord from Macmillan Dictionary. (2007-02-02)[2022-03-29]. https://www.
macmillandictionary.com/buzzword/entries/carbon-neutral.html.
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Figure 2 Key strategic plans towards carbon neutrality in major developed countries/regions

() Energy & Climate Intelligence Unit. Net Zero Emissions Race. (2021-08-31)[2022-03-29]. https://eciu.net/netzerotracker.

@ 8. FEBFAEREMLAMFR? —8F F2 £ FIHF R . (2021-03-27)[2022-03-29]. http://wap.hibor.com.cn/repinfodetail

_762422 html.
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Table 1 ~ Comparison of hydrogen strategies in major countries/regions
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(4 European Commission. Delivering the European Green Deal. (2021-07-14)[2022-03-29]. https://ec.europa.eu/clima/news/delivering-european-

green-deal en.
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(6) Department for Business, Energy & Industrial Strategy. UK enshrines new target in law to slash emissions by 78% by 2035. (2021-04-20)
[2022-03-29]. https://www.gov.uk/government/news/uk-enshrines-new-target-in-law-to-slash-emissions-by-78-by-2035.
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(9 The White House. Executive Order on Tackling the Climate Crisis at Home and Abroad. (2021-01-27)[2022-03-29]. https://www.whitehouse.
gov/briefing-room/presidential-actions/2021/01/27/executive-order-on-tackling-the-climate-crisis-at-home-and-abroad/.

(10 Biden Harris. The Biden Plan to Build a Modern, Sustainable Infrastructure and an Equitable Clean Energy Future. [2022-03-29]. https:/

joebiden.com/clean-energy/.
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Table 2 Key technologies for carbon neutrality strategies in major developed countries/regions
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Analysis of International Carbon Neutralization Strategic Actions and
Technology Layout and Enlightenment Suggestions to China
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TENG Fei* LIU Yanfei’ YUE Fang’ LIULi’na’ TANG Yun’ LI Lanchun’
(1 Chengdu Library and Information Center, Chinese Academy of Sciences, Chengdu 610041, China;
2 Hubei Key Laboratory of Big Data in Science and Technology, Wuhan Library, Chinese Academy of Sciences,
Wuhan 430071, China;
3 Lanzhou Information Center, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou 730000, China;
4 National Science Library, Chinese Academy of Sciences, Beijing 100190, China;
5 School of Economics and Management, University of Chinese Academy of Sciences, Beijing 100049, China )
Abstract Achieving carbon peak and carbon neutrality goals is a major strategic decision made by the Chinese government, which will bring
extensive and profound systemic changes for the economy and society. S&T is the core driving force that supports the goal of carbon neutrality.
On the basis of the related concepts of carbon neutrality, this study analyzes the strategic actions and the characteristics of technological layout
of carbon neutrality in developed countries/regions and international organizations. Major countries have promoted carbon neutrality through
legislative regulation, energy strategies, technology roadmaps, carbon markets and other policy actions. They focus on deploying transformative
green low-carbon technologies, such as hydrogen, CCUS, renewable energy, energy storage, nuclear energy, and clean power, to seize the
technological commanding heights of the future green industrial revolution. Based on the two fundamental paths of achieving carbon neutrality
— “emission reduction”, “increasing sinks”, and three research directions—"building a zero-carbon energy system”, “rebuilding low-carbon
industrial processes”, and “ecological carbon sequestration and increasing sinks/negative emissions”, this study puts forward 14 important
scientific issues aiming to guide more than 70 key technological breakthroughs. On the basis of all findings, 6 suggestions are proposed for
China’s carbon neutrality strategy and technological layout as they are (1) strengthen the top-level design and scientific planning of the action
plan for carbon neutrality; (2) accelerate the construction of the technology supporting system for carbon neutrality; (3) establish a zero-
carbon energy system and a new power system; (4) accelerate the construction of the low-carbon industrial system; (5) promote the prospective
applications of negative carbon emission technologies and the ecological carbon sequestrations; (6) Enhance the application of systematic

solutions in carbon neutral strategic actions.

Keywords carbon neutrality, strategic action, technological innovation, zero carbon energy, low carbon industry, carbon sink
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