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Research on the Network Resilience of Global Solar Cell Trade

LI Ting, DU Peng, RUAN Ziyun
(School of Geographical Sciences, Liaoning Normal University, Dalian 116029, China)

Abstract: By constructing a trade network using global photovoltaic cell export data from 2013 to 2023, the spatiotemporal patterns and
topological structure of photovoltaic cell trade were characterized through structural resilience and dynamic processes, revealing its network
resilience evolution trends. The findings indicate the global photovoltaic cell trade has expanded in scale and density, with increasingly
interconnected national (regional) links, and the trade center has shifted from dispersion to concentration in major countries before radiating
outward. Network node heterogeneity is pronounced, with China. Germany and others serving as core nodes. The network consistently
exhibits a “core-periphery” structure, where Asian and European countries maintain relatively stable core modules, while Southeast Asian and
Middle Eastern clusters emerge to drive diversification. The network resilience level shows a declining trend, where the centralization of core
nodes such as China, the U. S., and Germany plays a pivotal role in maintaining network connectivity and robustness.

Keywords: solar cells; trade networks; network resilience; dynamic assessment
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