
WISDOMTREE BLOG

Copper: the irreplaceable raw material for re-
newable energy
Published 26 June 2023

Mobeen Tahir

Director, Research

Copper is one of the few elements that has been used by humans for over 10,000 years. Archaeological 

evidence suggests that copper was first discovered and utilised by ancient civilisations as early as 9000 

BCE1. Its malleability, durability, and excellent conductivity made it highly prized for tools, weapons, 

and decorative objects. Copper's rich history as a valuable and versatile metal showcases its enduring 

significance and timeless appeal.

Today, copper’s importance in the global economy continues to rise, especially given the boom in 

renewable energy. Copper is an excellent conductor of electricity, making it an ideal material for renewable 

energy systems. Its high electrical conductivity allows for efficient energy transfer, minimising power losses 

during transmission and distribution. Moreover, copper's unparalleled malleability and ductility, which refer 

to its ability to be easily shaped and stretched without breaking, make it incredibly challenging to substitute 

with other materials.

High intensity in wind and solar

Today, wind and solar are among the most mainstream forms of renewable energy. The figure below shows 

how much more copper is required when generating power from offshore wind (wind turbines in the seas), 

onshore wind (wind turbines on land), and solar photovoltaic (PV) compared to fossil fuels like coal and 

natural gas.

Source: IEA, Minerals used in clean energy technologies compared to other power generation 

sources, IEA, Paris https://www.iea.org/data-and-statistics/charts/minerals-used-in-clean-energy-tech-

nologies-compared-to-other-power-generation-sources, IEA. Licence: CC BY 4.0. October 2022.

Forecasts are not an indicator of future performance and any investments are subject to risks and 

uncertainties.

Copper is extensively used in wind turbines. It is employed in generator coils, transformers, and electrical 

cables. The strong magnetic properties of copper enable efficient power generation and ensure reliable 

performance in wind turbine systems. Copper is also a crucial element in solar panels. It is used in the 

wiring, busbars2, and connectors within the panels. Copper's excellent electrical conductivity facilitates 

the efficient conversion of sunlight into electricity and supports the overall performance of solar energy 

systems.
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For the power generated from renewables to ultimately be deployed effectively, electrical grid infrastructure 

and energy storage are also needed. Copper, once again, is integral in building both. In energy storage 

systems, which complement renewables by storing energy for days when the wind isn’t blowing or the sun 

isn’t shining, copper is used in batteries and supercapacitors3. It is utilised in the conductive components, 

such as electrodes and current collectors, enhancing the efficiency and durability of energy storage 

devices. In electrical grid infrastructure, copper is extensively used in power cables, transformers, and 

distribution systems, ensuring the reliable transmission of electricity from renewable sources to end 

consumers.

Doing it sustainably

Copper is deemed to have infinite recyclability. This means that the metal does not lose any of its properties 

and can be used again and again. Recycled copper requires 85% less energy than primary production4. 

This highlights the huge environmental benefit of recycling the commodity.

Today, roughly a third of total copper production comes from recycling. This means that, as we scale up 

renewable energy, we must also bolster the recycling industry. Copper’s infinite recyclability will make that 

a fruitful endeavour.

The irreplaceable metal

In conclusion, copper stands as an irreplaceable raw material for renewable energy. Its exceptional 

electrical conductivity, second only to silver, positions copper as the ideal choice for efficient energy transfer 

in wind turbines, solar panels, energy storage systems, and electrical grid infrastructure. As the world 

embraces renewable energy on a larger scale, the demand for copper will continue to grow. And given its 

infinite recyclability, if the world deploys its resources appropriately, this growth can be sustainable.

1 Copper Development Association.

2 A busbar is a rigid conductor used for connecting several circuits.

3 Supercapacitor is an electronic device that store large amount of electric charge.

4 Copper Alliance.

Related blogs

+ Renewable energy – a requisite tool for tackling climate change

+ Are we seeing a breakout moment in renewable energy?

Related products

+ WisdsomTree Renewable Energy UCITS ETF - USD Acc (WRNW)

+ WisdomTree Copper (COPA/COPB)

https://www.wisdomtree.com/fi/insights/blog/copper-the-irreplaceable-raw-material-for-renewable-energy

https://www.wisdomtree.eu/en-gb/blog/2023-06-12/renewable-energy-a-requisite-tool-for-tackling-climate-change
https://www.wisdomtree.eu/en-gb/blog/2023-06-08/are-we-seeing-a-breakout-moment-in-renewable-energy
https://www.wisdomtree.com/fi/products/equities/wisdomtree-renewable-energy-ucits-etf---usd-acc
https://www.wisdomtree.com/fi/products/commodities/wisdomtree-copper


WISDOMTREE BLOG

Important Risks Related to this Article

Important Information
Marketing communications issued in the European Economic Area (“EEA”): This document has 

been issued and approved by WisdomTree Ireland Limited, which is authorised and regulated by the 

Central Bank of Ireland.

Marketing communications issued in jurisdictions outside of the EEA: This document has been 

issued and approved by WisdomTree UK Limited, which is authorised and regulated by the United Kingdom 

Financial Conduct Authority.

WisdomTree Ireland Limited and WisdomTree UK Limited are each referred to as “WisdomTree” (as 

applicable). Our Conflicts of Interest Policy and Inventory are available on request.

For professional clients only. The information contained in this document is for your general 

information only and is neither an oer for sale nor a solicitation of an oer to buy securities or 

shares. This document should not be used as the basis for any investment decision. Investments 

may go up or down in value and you may lose some or all of the amount invested. Past performance 

is not necessarily a guide to future performance. Any decision to invest should be based on the 

information contained in the appropriate prospectus and aer seeking independent investment, tax 

and legal advice.

The application of regulations and tax laws can oen lead to a number of dierent interpretations. Any views or 

opinions expressed in this communication represent the views of WisdomTree and should not be construed 

as regulatory, tax or legal advice. WisdomTree makes no warranty or representation as to the accuracy of 

any of the views or opinions expressed in this communication. Any decision to invest should be based on 

the information contained in the appropriate prospectus and aer seeking independent investment, tax and 

legal advice.

This document is not, and under no circumstances is to be construed as, an advertisement or any other 

step in furtherance of a public oering of shares or securities in the United States or any province or territory 

thereof. Neither this document nor any copy hereof should be taken, transmitted or distributed (directly or 

indirectly) into the United States.

Although WisdomTree endeavours to ensure the accuracy of the content in this document, WisdomTree 

does not warrant or guarantee its accuracy or correctness. Where WisdomTree has expressed its own 

opinions related to product or market activity, these views may change. Neither WisdomTree, nor any 

ailiate, nor any of their respective oicers, directors, partners, or employees accepts any liability whatsoever 

for any direct or consequential loss arising from any use of this document or its contents.
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