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Research on Development Trends and Challenges of New Energy Photovoltaic
Power Generation Technology
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Abstract : Against the backdrop of escalating global energy crises and environmental challenges, renewable
photovoltaic (PV) technology has become increasingly vital. As a cornerstone of clean energy
solutions, it plays an irreplaceable role in alleviating energy pressures and reducing environmental
pollution. Current technological trends highlight three key directions: developing high—efficiency
solar cells, advancing lightweight and intelligent PV modules, and integrating PV systems with other
energy sources. However, the technology faces multiple challenges including technical bottlenecks
in photovoltaic conversion efficiency and energy storage infrastructure integration, persistent high
costs with extended payback periods, as well as policy uncertainties, land resource constraints, and
ecological impacts. To address these issues, strategies such as strengthening collaborative innovation,
optimizing industrial chain cost reduction, and enhancing policy frameworks with environmental
safeguards are essential. Renewable PV technology holds significant importance for driving energy
transition and achieving global sustainable development, positioning it to assume a more prominent
role in future energy systems.
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