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The 21st century has seen exponential growth in solar panel efficiency. Current solar panel efficiency for

commercially available models typically ranges from 15% to 22%. High-end panels can even reach

efficiencies of 22-23%, a significant leap from earlier generations.

As of 2024, the world record for solar cell efficiency is 47.6%, set in May 2022 by Fraunhofer ISE, with a

III-V four-junction concentrating photovoltaic (CPV) cell. [7] This beat the previous record of 47.1%, set in

2019 by multi-junction concentrator solar cells developed at National Renewable Energy Laboratory (NREL),

Golden, Colorado, USA ...

However, after some time, solar panels degrade in their efficiency which decreases their life span gradually.

The National Renewable Energy Laboratory mentions that the degradation rate is around 0.5% to 0.8 % per

year but varies depending on the model, brands, and types of panels.

The evolution of solar panel efficiency over time is a testament to human innovation and technological

progress. Since their inception in the 1950s, photovoltaic efficiency over time has shown remarkable

improvement, transforming solar energy from a niche technology to a mainstream power source.

In the early days, solar efficiency over time was relatively low, with panels converting only about 6% of

sunlight into electricity. However, continuous research and development led to steady advancements. By the

1990s, commercial panels reached efficiencies of 14-15%, making solar energy more viable for widespread

use.

Solar panel efficiency has dramatically improved since the technology''s inception, driving widespread

adoption of photovoltaic systems. This timeline highlights key milestones in solar efficiency over time,

showcasing the evolution from early innovations to current solar panel efficiency standards.

The cost of solar panels has dramatically decreased over the past few decades, making solar energy more

accessible. In the early 1970s, solar panels cost around $100 per watt, restricting their use to specialized

applications. By the 2000s, advancements in technology and manufacturing reduced prices to about $10 per

watt.

A key principlein this decline is Swanson''s Law, which states that the price of solar photovoltaic modules

drops by approximately 20% for every doubling of cumulative shipped volume. This principle has consistently

driven down costs over the years.
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