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Structural Constraints to High-Quality Development of Urban Energy
Conservation and Environmental Protection Industries in China:
Theoretical Framework and Case Study

ZHANG Jin', DONG Zhanfeng?*, LIU Shoulin®
(1. National Institute of Energy Development Strategy, North China Electric Power University, Beijing 102206, China;
2. Institute of Environmental Management and Policy, Chinese Academy of Environmental Planning, Beijing 100012,
China; 3. School of Management, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The high-quality development of the energy conservation and environmental protection industry is crucial for China’s
comprehensive green transformation of economic and social development. Current research lacks sufficient understanding of the bottlenecks
hindering the high-quality development of urban energy-saving and environmental protection industries. This study integrates the theory of
industrial ecosystems with the new development philosophy to innovatively construct a “Three Dimensions and Six Capabilities” evaluation
and analysis model for high-quality development of the energy-saving and environmental protection industry. The model comprises three
dimensions (foundational performance, core drivers, and system structure) and six core capabilities (guarantee power, benefiting power,
driving power, expansion power, cohesion power, and leading power). The model is applied to Xuchang City, a representative emerging
industrial cluster, using micro-level survey data from 39 enterprises. The results show that while Xuchang has made progress in innovation
input and spatial agglomeration, its industry faces multiple structural constraints: most firms are small-scale with weak profitability,
innovation activities are inadequately linked to market expansion, industrial chain coordination remains loose, and the industry’s own green
production performance is uneven. A comparative analysis with cities such as Beijing, Shanghai, Qinhuangdao, Dezhou, and Changsha
further reveals three common structural bottlenecks: (D decoupling between innovation drive and market expansion, 2 fragmented industrial
organization and weak cluster synergy, and (3 lagging green transformation within the industry itself. Finally, the paper proposes targeted
policy recommendations, including building an innovation ecosystem driven by market demand, cultivating “chain-leading” enterprises to
enhance industrial cohesion, deepening cluster governance, and improving tailored financial and governance support systems to strengthen
the industry’s foundational resilience and green leadership.

Keywords: energy conservation and environmental protection industry; city; high-quality development; case study

(E#136 1)

Characteristic and Driving Factors of Embodied Carbon and Value-
Added Flows in the Yellow River Basin

ZHANG Feng, GAO Yalu*
(School of Management, Shandong University of Technology, Zibo 255012, China)

Abstract: Controlling embodied carbon emissions is not only an inherent requirement for advancing the ecological protection and high-
quality development of the Yellow River Basin, but also an important lever for promoting systematic carbon emission reduction nationwide.
Based on a multi-regional input—output (MRIO) model, this study reveals the interregional flow patterns of embodied carbon and value
added across the upper, middle, and lower reaches of the Yellow River Basin from 2012 to 2020. It further employs the SDA-LMDI approach
to identify the driving mechanisms, and introduces a carbon—value ratio to assess the synergy between the two. The results indicate that
the flows of embodied carbon and value added exhibit a pronounced mismatched convergence pattern, with an overall concentration in the
middle reaches. The upper reaches show a long-term asymmetric pattern characterized by high embodied carbon outflows and low value-
added gains, with embodied carbon outflows increased from 165,000 tons in 2012 to 420,000 tons in 2020, representing an increase of
154.5%. The transfer pathways of embodied carbon exhibit a clear sectoral concentration, primarily in the electricity and heat production
sector and energy-intensive manufacturing industries. The expansion of consumption demand is the primary driver promoting the growth of
both embodied carbon and value added, among which gross fixed capital formation makes the most prominent contribution, reaching up to
65,000 tons. Meanwhile, the dominant inhibiting factors shift from the carbon coefficient and value-added coefficient in the earlier stage to
direct consumption coefficient. The Yellow River Basin shows a clear spatial mismatch between environmental costs and economic benefits,
calling for accelerated improvement of regional specialization and carbon-sharing mechanisms.

Keywords: Yellow River Basin; embodied carbon; value added; flow patterns; driving factors
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