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Abstract: With the acceleration of urbanization and the increasing prosperity of commercial activities, commercial
pedestrian blocks, as important carriers of urban economic vitality, have seen a rapid growth in energy demand. At the
same time, the global energy structure transformation and the advancement of carbon neutrality goals have put forward
higher requirements for energy management in commercial pedestrian blocks. As an emerging energy management
model, shared energy storage provides a new solution for the sustainable development of commercial pedestrian blocks
by integrating dispersed energy storage resources to achieve optimal energy allocation and efficient utilization. This
study takes typical commercial blocks such as Nanjing Road in Shanghai and Chunxi Road in Chengdu as research
objects, and comprehensively uses the Business Model Canvas, PESTEL analysis method, and case comparison method
to deeply explore the application models and optimization paths of shared energy storage in commercial pedestrian
blocks.

The study finds that the energy demand of commercial pedestrian blocks has significant spatio-temporal
differences and business-type relevance. Different business types have distinct characteristics in electricity load profiles.
This diversified energy demand model provides a broad space for the application of shared energy storage, while also
placing higher demands on the flexibility and response speed of energy storage systems. The value of shared energy
storage in commercial pedestrian blocks is mainly reflected in: reducing electricity costs for merchants through peak-
valley price arbitrage, providing emergency power support, and helping merchants obtain green certifications by
improving the utilization rate of clean energy, thereby enhancing brand image and market competitiveness. In terms of
business models, its revenue sources mainly include peak-valley price difference arbitrage, energy storage capacity
leasing, and government subsidies. Among them, sensitivity analysis shows that electricity price fluctuations have a
significant impact on project returns. The study also reveals that the spatial layout of commercial pedestrian blocks has
a significant influence on energy storage deployment. Compact blocks can reduce line losses through centralized
configuration of energy storage equipment, while decentralized blocks are more suitable for dynamic deployment of
modular energy storage units. At the policy and economic levels, the synergistic effect of local cultural tourism
subsidies and energy storage policies provides strong support for project implementation. In terms of implementation
paths, the light asset model demonstrates unique advantages by avoiding high initial investment.

Looking to the future, the development of shared energy storage models in commercial pedestrian blocks requires
focusing on the following directions: first, strengthening the coordination between block energy storage systems and
urban microgrids; second, using big data and artificial intelligence to optimize the operation strategies of energy storage
systems; third, improving the policy support system to enhance merchants' willingness to participate through subsidy
mechanisms and carbon trading markets. This study provides a theoretical basis and practical reference for the
promotion of shared energy storage in commercial pedestrian blocks.
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Figure 1 Proportion of Revenue Sources of Shared Energy Storage in Commercial Pedestrian Streets
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Figure 4 Schematic Diagram of Business Model Canvas Optimization
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