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[bookmark: _GoBack]Key Policy Bottlenecks for the Industrialization of CCS in China

[bookmark: bookmark=id.gjdgxs]Introduction

Carbon Capture and Storage (CCS) is a critical supporting technology for China’s Dual Carbon goals and a future industry with trillion-level market potential. China has initially formed a complete CCS technology chain, with about 120 projects and an annual CO₂ capture capacity of 6 million tons, shifting from demonstration to large-scale commercialization(CCUSA, 2025). Nevertheless, the underdeveloped management system for deep underground space has become the main bottleneck restricting industrial development: unclear legal ownership of pore space under existing laws, lack of formal exploration and storage permitting mechanisms, and insufficient systematic investigation and unified standards for storage resources. International practice shows that clarifying pore space property rights, establishing a permit-centered regulatory framework, and conducting comprehensive resource assessment are essential prerequisites for CCS industrialization(LI et al. 2023). This paper proposes accelerating legislation to define the ownership of deep underground space, building a full life-cycle supervision and permit system, and carrying out high-precision national resource surveys to form a unified inventory map(TANG et al. 2025). These measures will remove institutional barriers and lay a solid foundation for the large-scale and healthy development of China’s CCS industry.
[bookmark: bookmark=id.3znysh7]
Method and/or Theory

This study adopts a combined methodology of policy and legal analysis and international comparative research.

Methodologically, the research first identifies institutional gaps such as unclear ownership of deep underground space and the absence of a permitting system by reviewing China’s current legal system, including the Civil Code and the Mineral Resources Law. Second, it systematically compares the legislative practices and regulatory frameworks of the United States, the European Union, Norway, and other regions regarding pore space ownership (e.g., the American Rule, English Rule, and state ownership models) and the management of exploration and storage permits.

Theoretically, based on property rights theory and regulatory economics, the study defines deep underground space as a strategically scarce resource and demonstrates that clear property rights definition is a prerequisite for reducing transaction costs and attracting commercial investment. Applying the full life-cycle regulation theory (Figure 1), it proposes that a complete permitting system covering exploration, injection, and post-closure stewardship must be established to mitigate environmental risks and clarify long-term responsibilities, thereby providing a theoretical basis for improving China’s CCS regulatory system.

[image: ]
Figure 1 This is a diagram of China’s entire CCS industrial chain. To better evaluate the development status of each segment of China’s CCS industry, this study adopts a market perspective that promotes the tradability and profitability of CCS projects; based on the development of domestic and international carbon markets and the requirements of carbon methodologies for realizing the value chain of CCS projects, it divides the entire CCS industrial chain into nine major segments sequentially from the end to the front end, namely carbon credit market trading, third-party verification and certification of CCS projects, development of CCS technical standards, monitoring of CCS projects, CO₂ storage, CO₂ transportation, CO₂ capture, confirmation of rights to pore space resources, and investigation and evaluation of pore space resources.


[bookmark: bookmark=id.4d34og8][bookmark: bookmark=id.2s8eyo1]Conclusions

This study draws the following main conclusions:

· CCS is a foundational technology for China to build a new energy system and achieve the “Dual Carbon” goals. It has initially laid the foundation for large-scale and commercial application, with the potential to become a trillion-yuan emerging industry.

· The lagging management system of deep underground space constitutes the core bottleneck restricting the development of China’s CCS industry, which is reflected in three prominent problems: unclear ownership (undefined legal status of pore space, casting doubt on project legality), lack of permits (absence of exploration and storage permitting systems, leaving projects without official approval), and incomplete resource data (lack of systematic investigation and evaluation of storage resources, impairing top-level planning and industrial layout).

· International experience shows that clarifying pore space ownership, establishing a full life-cycle regulatory framework centered on exploration and storage permits, and conducting systematic storage potential investigation and evaluation are indispensable prerequisites for promoting CCS industrialization.

· The study recommends accelerating legislation to clarify the ownership of deep underground space and integrate it into the natural resource rights confirmation and registration system; building a full-process permitting and supervision system covering exploration, injection, closure, and post-closure stewardship; carrying out a nationwide high-precision investigation and evaluation of storage resources and developing a unified national map of storage resources, so as to remove institutional and resource barriers for the large-scale and clustered development of the CCS industry.
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