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PV module recycling could harm US solar
industry
The PV industry can’t claim to be a clean energy source if it leaves a trail of hazardous
waste.


DECEMBER 7, 2020  BECKY BEETZ AND ERIC WESOFF
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From pv magazine USA


The solar industry cannot claim to be a clean energy source if it leaves a trail of hazardous
waste. But, absent a cogent PV recycling policy, the United States risks sending millions of solar
modules and tons of toxics to land�ll in the coming years. A new initiative by Recycle PV Solar
seeks to address this problem.


The U.S. solar industry continued its torrid growth in 2020, driven by market-leading pricing and
climate change concerns. Industry expansion has been slowed, but not thwarted by the
challenges of the Covid-19 pandemic and the �nancial weight of Trump-era import tari�s. Utility-
scale and residential solar markets are booming, and the sheer number of solar modules being
deployed is staggering.


The downside is that solar panels have �nite lifespans, are di�icult and expensive to recycle, and
are being decommissioned in increasingly large numbers. The United States lags behind Europe
and other regions in its PV recycling programs and policy progress, with the majority of unusable
solar panels ending up in land�ll.


EU vs. US


The European Union holds PV module installers accountable for their electronic waste and
requires solar producers to recycle, while Japan holds project developers and owners liable for
waste disposal and requires payment into a decommissioning fund. However, there is a vacuum
when it comes to U.S. federal leadership on solar recycling and treatment of end-of-life PV
modules. For now, the future of solar panel recycling is in the hands of the states.


Most notably, Washington state, under the leadership of Governor Jay Inslee, has a PV module
stewardship and takeback program, which requires every PV module supplier to submit a
recycling plan by July 2022. However, full implementation could be pushed back, pending
recommendations from a stakeholder panel that will include industry and environmental groups.


Only one U.S. solar manufacturer – First Solar – has developed in-house recycling capabilities,
currently limited to processing the company’s own thin �lm, cadmium telluride panels. The sole
industry-wide recycling initiative, sponsored by the Solar Energy Industries Association (SEIA), has
�ve additional recycling partners, with 12 locations, and three more pending, across the United
States.


The solar waste regulations of �ve top solar U.S. states:
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California – PV modules will be considered “universal waste,” a lesser classi�cation of
hazardous waste that eases some transport issues and costs.
North Carolina – Regulation N.C. H329, passed in 2019, addresses solar panel stewardship
Arizona – Common waste regulation
Florida – Common waste regulation
Texas – Common waste regulation


In most cases, cables and aluminum frames are removed and the remainder of the module is sent
to land�ll. Solar module glass can be recovered – it accounts for the majority of weight in the
solar module – but represents a very small portion of the module’s value. And since the glass
contains metals, its second-use applications are limited. The high-value materials such as silicon,
silver and copper, for the most part, are currently not being recycled in the United States.


A new project initiated in late 2019 by Recycle PV Solar (RPVS) and in collaboration with Europe-
based PV Cycle, seeks to address these issues. “I’ve been part of the problem. I’m responsible for
deploying millions of solar panels,” said CEO Sam Vanderhoof, a 40-year veteran of the solar
industry. “For my buddies and I, in the early days at Schott and Sharp and Kyocera, our goal was
‘cheap.’ We didn’t think about end-of-life. The premise was we were selling green sustainable
energy that lasts forever and doesn’t need maintenance.”


But as he points out, solar panels are not currently manufactured for disassembly and land�ll is
not green. “We made [solar modules] to last for 30 years and as a result it’s really di�icult to pull
out the materials. The state of solar recycling in the U.S. is: We pull o� $1.25 to $1.75 worth
of aluminum scraps from a module and the rest ends up in land�lls. Our goal at RPVS is to pull out
94% to 95% of the material … at this point, the reclaimed materials do not cover the cost of the
recycling.”


Cost vs. bene�t
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According to Garvin Heath, senior scientist at the National Renewable Energy
Laboratory, it currently costs $20 to $30 to recycle a panel versus $1 to $2 to send it to a land�ll,
which is why he says research must focus on recovering solar-grade silicon to improve the
economics of panel recycling.


In November, Jigar Shah, co-founder of Generate Capital, said that an extended producer
responsibility approach – which makes the manufacturers of future waste responsible for disposal
on behalf of their customers – could help when it comes to recycling.


“It’s far more cost e�ective for manufacturers to be forced to work together, to own recycling
facilities in a joint fashion, where they try to greatly reduce the cost of all that collectively. That
happens through policy. It doesn’t happen through people opting in,” said Shah.


Vanderhoof agrees. He says the Department of Energy should be spearheading the e�ort,
addressing the renewable-energy-circular-economy today and not a decade from now. Legislation
for PV panel waste could use earlier electronic waste legislation as a model, making
manufacturers pay for their waste in advance and by forming a recycling fund, similar to PV Cycle,
which established an upfront surcharge of $0.70 per solar panel.


There are further creative ways to handle recycling, such as factoring end-of-life processes and
costs into power purchase agreement (PPA) and operation and maintenance negotiations. O�-
takers and environmental, social and corporate governance investors also want to see
sustainability across the supply chain, and regulators might be able to create market pricing
mechanisms that enable high-value recycling.


Vanderhoof wants to see the establishment of a circular PV economy in the United States, which
includes an “intelligent” reuse- recycling policy based on the 3Rs of reduce, reuse, and recycle, to
create both business and economic development growth opportunities.


According to a 2016 report by the International Energy Agency (IEA) and International Renewable
Energy Agency (IRENA), the economic bene�ts of a U.S. circular economy could be around $135.3
million in 2020, $1.4 billion by 2030, and $10.1 billion by 2050. “Economic multipliers would
signi�cantly increase these amounts,” said Vanderhoof.


Repowered and upgraded


While the recycling industry is aware of (if not prepared for) the waves of 25-year-old panels
reaching end-of-life in the 2030s, the RPVS CEO identi�ed another looming stream of used solar
panels – systems that have been upgraded and repowered.This website uses cookies to anonymously count visitor numbers. View our privacy policy. ×
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Vanderhoof noted that utility-scale solar investors are typically paid back at year seven. In year 12,
they repower the project and receive a new investment tax credit. The PPA could be for 25 years,
but the panels might be replaced at least once over the course of the project’s lifetime.


He claims that upgrading panels well before their useful life is over will increasingly apply to
commercial solar rooftops and residential installs as well, because solar panels are also subject to
weather damage – and we are experiencing more weather-related issues.


Overall, SEIA has said that around 140,000 solar panels are being installed per day in the U.S.
BloombergNEF has further estimated that around 26,000 tons of PV panels will end up as waste
this year. That number is going to grow into the millions of tons as waves of panels reach their
end-of-life in the 2030s. Indeed, North America has more than 80 GW of solar installed and could
see this number grow to more than 400 GW by 2030.


This content is protected by copyright and may not be reused. If you want to cooperate with us and would
like to reuse some of our content, please contact: editors@pv-magazine.com.
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Pingback: PV module recycling could harm US solar industry - pv magazine International -
solarequipmentinstaller.com


Cedric Lynch
December 8, 2020 at 11:46 am


Regarding solar panels that have been decommissioned at 12 years to be replaced by better ones: instead of
scrapping them why not sell them for a price that just covers the cost of drawing public attention to their
availability?


REPLY


Chris
December 17, 2020 at 2:54 am


Good Point. at 12 years old, there is still 20+ years of useful life in them for o� grid and RV projects…


CEC slams AEMC transmission access
reform proposal
PV-MAGAZINE-AUSTRALIA.COM
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PV module recycling could harm US solar
industry
The PV industry can’t claim to be a clean energy source if it leaves a trail of hazardous
waste.

DECEMBER 7, 2020  BECKY BEETZ AND ERIC WESOFF

Image: PC Cycle

This website uses cookies to anonymously count visitor numbers. View our privacy policy. ×

https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsunkhaQieR4l0ayznRgeLwZ6fBQASD1cWfjX5EweVuJwm8Jdpv1cN2VJP42YxAu7gaDFUy7I0THymx7F_6v8twmmw220xHAKAKNu9MRiDfCLbruhEbiAw_SIFBhjY7iy6NJU387L943Yb-6iiCCuBe2f7TLUP2JsJ3WLNVPjwLVBc0n97mJopNPoYv_q1aftffgBWwIj2RCZj6l7nl2qeXKxURaW2vggCuQm6sS61uUv3qF897oROQywVBXcjuMY00h50q2OjjGuUA7aIA9WK7WTRRBd-eWOgEF2aJC8hMYRDElibx5eESS25FTbf0T2bv2sO9e3HT8apZXhfjuXsfOh5o&sai=AMfl-YTcUbWKJn5OoMtrM_6LgVrLHf3FBmCJPmXB3cdyayHKsir_k9MxnVp7JK6IhbgsBAslGBsUZR-rPqvN6r6rtT9xombYzSlehIJkVz8IfG6iLVXu9wKTAfvj4oAn6F6bXl4u&sig=Cg0ArKJSzMrov19cVVHP&adurl=https://www.q-cells.us/na/main/products/solar_panels/US_CANADA/residential/residential09.html%3Futm_source%3Dweb%2520ad%26utm_medium%3Dbanner%26utm_campaign%3DPV%2520Magazine%2520Web%2520Ad&nm=4
mailto:?subject=PV%20module%20recycling%20could%20harm%20US%20solar%20industry%20|%20pv%20magazine%20Article&body=Check%20out%20this%20article:%20https://www.pv-magazine.com/2020/12/07/pv-module-recycling-could-harm-us-solar-industry/
whatsapp://send?text=https://www.pv-magazine.com/2020/12/07/pv-module-recycling-could-harm-us-solar-industry/
https://www.pv-magazine.com/author/beckybeetz/
https://www.pv-magazine.com/privacy-policy/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuDKB6wdpwq0pbcObxG7f-cgMjgA8AUwXqcgTNgdtdCNYNFRG05yInNYfxgk2AZNkq3vJeKts8KhOpNOlWfUYVpc6nymeJOuzx7QtOHaazuARwfGrtnfzSTahW2Po52tdm9WQokUEMGoc5rDJtKyq7660myfImmXe-ZUDq5dDyDfx1BcUYZ3OitnqlPmOV7vZ1QB1XnY0eW87a1VSw1H4BV10sWew-9GjnwfwkcaotO3beiv1gh11lQ4yAfZNQVtoFoMUgRPpMb2_p0_fiMr1xuHpU8EQ5FWZg6S37dE0ThI9oxNSxRr20InVtvwI4LaX-RZMfIDhL8aLHTm9MOnF3_iDUu61lAUbt1Gg&sai=AMfl-YRBi-aM0oaM5B4capj6tG1m4lMxVhSOreSMtzuKbQoD2Brwx0oUD_nBNviK-YJ2HPzCjQicOhLy4fwvYSv5Rg5l3xIC0Hmz84BvB2_q-5zcsr8nmNk7jYWIaQCosTOthF_y&sig=Cg0ArKJSzEj43URvl6Vt&adurl=https://corporate.dow.com/en-us.html
https://www.pv-magazine.com/author/ericwesoff/
https://www.pv-magazine.com/category/manufacturing/modules-upstream-manufacturing/
https://www.pv-magazine.com/category/highlights/
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvU5VckO1F6tIIwpzPA3xrTo9v82zKFdLt4D2W10JjhH_Jzct12c6tyfheDC-aFt1iZsWl6MiCZBYPq0D7fGStNH5NZng-ShoGLaRQkzsL_Dml-8XJBdhMk3zb8buhOxEoveHg7vJnNh6lNKdo8lxzy7GaRTKA7s11CRiRyokU0eVY1zr8fNjB-hVbFCoKAUm-VzfTXFNGhFSZTaMSU9JxNTsjwzOX9UYAror4Vu8_fTkB1Erv0rLycaX1igZLrSVYzoyX0o5dpyJnzGWuw42a3j3OI144q5wtLUZnUzGDnUuFxdId2v_Hyogsb5m1C4eFNwQ7mRjUHrx6w6dk5xP9KD68&sai=AMfl-YTVSOuovLw8p9vF8oII8L0wcTmzyqMtUTC36N0og5O6Uy9EggapGLEs0wSERsmwQTS34pDQMKw38gGcid69oDIJNmFLZkJ0dxw5YSmt4eGluxclXKHRQBNCdGLuwYyX93uy&sig=Cg0ArKJSzCTD7o07usbs&adurl=https://www.ginverter.com/Products.html
https://www.pv-magazine.com/region/united-states/
https://www.linkedin.com/shareArticle?mini=true&url=https://www.pv-magazine.com/2020/12/07/pv-module-recycling-could-harm-us-solar-industry/
https://twitter.com/share?text=PV+module+recycling+could+harm+US+solar+industry&url=https://www.pv-magazine.com/2020/12/07/pv-module-recycling-could-harm-us-solar-industry/
https://www.facebook.com/sharer.php?u=https://www.pv-magazine.com/2020/12/07/pv-module-recycling-could-harm-us-solar-industry/&t=PV%20module%20recycling%20could%20harm%20US%20solar%20industry


2/3/2021 PV module recycling could harm US solar industry – pv magazine International

https://www.pv-magazine.com/2020/12/07/pv-module-recycling-could-harm-us-solar-industry/?fbclid=IwAR3wbEZ22kS_D-wKSHPW1w0kV80pxNqGu… 2/9

From pv magazine USA

The solar industry cannot claim to be a clean energy source if it leaves a trail of hazardous
waste. But, absent a cogent PV recycling policy, the United States risks sending millions of solar
modules and tons of toxics to land�ll in the coming years. A new initiative by Recycle PV Solar
seeks to address this problem.

The U.S. solar industry continued its torrid growth in 2020, driven by market-leading pricing and
climate change concerns. Industry expansion has been slowed, but not thwarted by the
challenges of the Covid-19 pandemic and the �nancial weight of Trump-era import tari�s. Utility-
scale and residential solar markets are booming, and the sheer number of solar modules being
deployed is staggering.

The downside is that solar panels have �nite lifespans, are di�icult and expensive to recycle, and
are being decommissioned in increasingly large numbers. The United States lags behind Europe
and other regions in its PV recycling programs and policy progress, with the majority of unusable
solar panels ending up in land�ll.

EU vs. US

The European Union holds PV module installers accountable for their electronic waste and
requires solar producers to recycle, while Japan holds project developers and owners liable for
waste disposal and requires payment into a decommissioning fund. However, there is a vacuum
when it comes to U.S. federal leadership on solar recycling and treatment of end-of-life PV
modules. For now, the future of solar panel recycling is in the hands of the states.

Most notably, Washington state, under the leadership of Governor Jay Inslee, has a PV module
stewardship and takeback program, which requires every PV module supplier to submit a
recycling plan by July 2022. However, full implementation could be pushed back, pending
recommendations from a stakeholder panel that will include industry and environmental groups.

Only one U.S. solar manufacturer – First Solar – has developed in-house recycling capabilities,
currently limited to processing the company’s own thin �lm, cadmium telluride panels. The sole
industry-wide recycling initiative, sponsored by the Solar Energy Industries Association (SEIA), has
�ve additional recycling partners, with 12 locations, and three more pending, across the United
States.

The solar waste regulations of �ve top solar U.S. states:
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California – PV modules will be considered “universal waste,” a lesser classi�cation of
hazardous waste that eases some transport issues and costs.
North Carolina – Regulation N.C. H329, passed in 2019, addresses solar panel stewardship
Arizona – Common waste regulation
Florida – Common waste regulation
Texas – Common waste regulation

In most cases, cables and aluminum frames are removed and the remainder of the module is sent
to land�ll. Solar module glass can be recovered – it accounts for the majority of weight in the
solar module – but represents a very small portion of the module’s value. And since the glass
contains metals, its second-use applications are limited. The high-value materials such as silicon,
silver and copper, for the most part, are currently not being recycled in the United States.

A new project initiated in late 2019 by Recycle PV Solar (RPVS) and in collaboration with Europe-
based PV Cycle, seeks to address these issues. “I’ve been part of the problem. I’m responsible for
deploying millions of solar panels,” said CEO Sam Vanderhoof, a 40-year veteran of the solar
industry. “For my buddies and I, in the early days at Schott and Sharp and Kyocera, our goal was
‘cheap.’ We didn’t think about end-of-life. The premise was we were selling green sustainable
energy that lasts forever and doesn’t need maintenance.”

But as he points out, solar panels are not currently manufactured for disassembly and land�ll is
not green. “We made [solar modules] to last for 30 years and as a result it’s really di�icult to pull
out the materials. The state of solar recycling in the U.S. is: We pull o� $1.25 to $1.75 worth
of aluminum scraps from a module and the rest ends up in land�lls. Our goal at RPVS is to pull out
94% to 95% of the material … at this point, the reclaimed materials do not cover the cost of the
recycling.”

Cost vs. bene�t
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According to Garvin Heath, senior scientist at the National Renewable Energy
Laboratory, it currently costs $20 to $30 to recycle a panel versus $1 to $2 to send it to a land�ll,
which is why he says research must focus on recovering solar-grade silicon to improve the
economics of panel recycling.

In November, Jigar Shah, co-founder of Generate Capital, said that an extended producer
responsibility approach – which makes the manufacturers of future waste responsible for disposal
on behalf of their customers – could help when it comes to recycling.

“It’s far more cost e�ective for manufacturers to be forced to work together, to own recycling
facilities in a joint fashion, where they try to greatly reduce the cost of all that collectively. That
happens through policy. It doesn’t happen through people opting in,” said Shah.

Vanderhoof agrees. He says the Department of Energy should be spearheading the e�ort,
addressing the renewable-energy-circular-economy today and not a decade from now. Legislation
for PV panel waste could use earlier electronic waste legislation as a model, making
manufacturers pay for their waste in advance and by forming a recycling fund, similar to PV Cycle,
which established an upfront surcharge of $0.70 per solar panel.

There are further creative ways to handle recycling, such as factoring end-of-life processes and
costs into power purchase agreement (PPA) and operation and maintenance negotiations. O�-
takers and environmental, social and corporate governance investors also want to see
sustainability across the supply chain, and regulators might be able to create market pricing
mechanisms that enable high-value recycling.

Vanderhoof wants to see the establishment of a circular PV economy in the United States, which
includes an “intelligent” reuse- recycling policy based on the 3Rs of reduce, reuse, and recycle, to
create both business and economic development growth opportunities.

According to a 2016 report by the International Energy Agency (IEA) and International Renewable
Energy Agency (IRENA), the economic bene�ts of a U.S. circular economy could be around $135.3
million in 2020, $1.4 billion by 2030, and $10.1 billion by 2050. “Economic multipliers would
signi�cantly increase these amounts,” said Vanderhoof.

Repowered and upgraded

While the recycling industry is aware of (if not prepared for) the waves of 25-year-old panels
reaching end-of-life in the 2030s, the RPVS CEO identi�ed another looming stream of used solar
panels – systems that have been upgraded and repowered.This website uses cookies to anonymously count visitor numbers. View our privacy policy. ×
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Vanderhoof noted that utility-scale solar investors are typically paid back at year seven. In year 12,
they repower the project and receive a new investment tax credit. The PPA could be for 25 years,
but the panels might be replaced at least once over the course of the project’s lifetime.

He claims that upgrading panels well before their useful life is over will increasingly apply to
commercial solar rooftops and residential installs as well, because solar panels are also subject to
weather damage – and we are experiencing more weather-related issues.

Overall, SEIA has said that around 140,000 solar panels are being installed per day in the U.S.
BloombergNEF has further estimated that around 26,000 tons of PV panels will end up as waste
this year. That number is going to grow into the millions of tons as waves of panels reach their
end-of-life in the 2030s. Indeed, North America has more than 80 GW of solar installed and could
see this number grow to more than 400 GW by 2030.

This content is protected by copyright and may not be reused. If you want to cooperate with us and would
like to reuse some of our content, please contact: editors@pv-magazine.com.
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