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NREL analyzes manufacturing costs associated with photovoltaic (PV) cell and module technologies and

solar-coupled energy storage technologies. These manufacturing cost analyses focus on specific PV and

energy storage technologies--including crystalline silicon, cadmium telluride, copper indium gallium

diselenide, perovskite, and III-V solar ...

This article provides an in-depth analysis of the costs associated with solar panels, including manufacturing

expenses, marketing and distribution efforts, regulatory compliance, and market dynamics. It offers valuable

insights into the factors that shape the pricing strategies in the solar energy sector.

Solar panel manufacturing cost breakdown 2021. The cost breakdown includes raw materials (over 95%),

labor, equipment, transportation, overhead, quality control, marketing, and distribution. Primary raw materials

are silicon wafers, encapsulation materials, solar glass, junction boxes, cables, and aluminum frames.

The main costs for the materials are solar cells (more than 40%), glass (about 20%), and aluminum (14%).

Below, you can find a picture showing the percentage of each material. solar panel manufacturing plant cost

breakdown of the total material costs.

This article delves into the comprehensive cost breakdown of solar panels, exploring the various facets of

manufacturing costs, marketing and distribution expenses, regulatory and compliance obligations, and the

pivotal market factors that influence pricing.

The process of manufacturing solar panels is intricate and involves significant costs, primarily driven by the

raw materials used, the production process, and additional components necessary for panel assembly.

Silicon, the backbone of most solar cells, undergoes an extensive purification process to reach the

semiconductor grade needed for photovoltaic (PV) applications. This involves converting raw quartz into

highly purified polysilicon, which is then melted and crystallized into ingots. These ingots are sliced into thin

wafers, polished, and prepared for cell manufacturing.

Silver is used in the front contacts of solar cells due to its excellent electrical conductivity, which enhances the

panel&#8217;s efficiency. However, the high cost of silver contributes significantly to the overall expense.
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