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Global Transition to Renewable Energy 

Credit: The International Renewable Energy Agency (IRENA)
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U.S. Transition
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Renewable Energy Components: 
Waste Management Challenges 

Credit: C&EN/Shutterstock
Sources: Bloomberg New Energy Finance; Esticast Research & Consulting; FRELP; Gabrielle Gaustad, Rochester Institute of Technology; InfoMine; International 
Renewable Energy Agency; London Metals Exchange; ReFiber; Resour. Conserv. Recycl., 2014. DOI: 10.1016/j.resconrec.2013.11.008; WindEurope
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Regulation in the United States

• Current lack of federal 
level regulation

• No federal law 
addresses e-waste 
(e.g. solar panels) or 
requires recycling of 
decommissioned 
renewable materials

• Patchwork of state 
and local approaches
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Washington State: Takeback Program

• First solar recycling 
mandate in U.S. (2017)

• Mandate requires solar 
panel manufacturers to 
implement takeback 
programs

• Includes requirement 
that manufacturers 
submit stewardship 
plan to Department of 
Ecology

• 2020 law creating task 
force to study solar 
end-of-life issues
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North Carolina: Rules in Process
• Second in U.S. in solar 

power energy production
• 2019 law that requires the 

Environmental Management 
Commission to come up 
with rules by Jan. 1, 2022 for 
the decommissioning of 
solar and wind power plants 
and management of PV 
modules, batteries, and 
other e-waste

• Department of 
Environmental Quality 
released report in Jan. 2021 
to aid in rulemaking process
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California: 
Solar Mandate and Universal Waste

• Statewide solar panel mandate; 
requires photovoltaic (PV) solar 
panel installation in virtually all 
new home construction

• Classifies PV solar panels as 
universal waste as of Jan. 1, 
2021  (helps ease waste 
handling burdens)

• Before this change, California 
required that each panel be 
tested to determine if 
hazardous (up to $1,500)

• Federal government and other 
states monitoring closely 
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U.S. EPA
• Jan. 6, 2021 Briefing Paper Renewable Energy Waste Streams: Preparing for the 

Future
• Examines waste impacts from solar panels, lithium ion batteries, and windmills
• Discusses photovoltaic (PV) solar panels being considered hazardous waste 

under RCRA based on toxicity characteristics
• Suggests partnering with DOE to address
• Briefing paper now archived by new administration, pending further review
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Other Federal Agencies 

• DOE – Lithium-ion battery 
recycling research and 
development initiative (ReCell
Center, with at least 50 
researchers in six labs and 
universities across the country)

• DOE – $5.5M Battery Recycling 
Program to research ways to 
reduce dependence on cobalt and 
lithium for battery production; 
Battery Recycling Prize for public 

• USAID – Proposed legislation 
would allow USAID to procure 
used wind turbine blades to use 
in international development 
projects. 
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Australia: 
State-Level and Industry-Led Actions

Solar Panel Recycling

• Absence of federal policy

• Mid-2020: Australian states begin to 
take action

– Victoria banned landfilling of all e-waste, 
including solar panels

– New South Wales allocated a $10 
million two-stage grant funding scheme 
aimed at keeping end-of-life PV systems 
out of the ground

• Reclaim PV Recycling setting up 
Australia’s first large-scale solar panel 
recycling operation 

– 2011: Started business, conducted grant-
funded research and small-scale 
operations

– 2021: Secured new facility site and 
kickstarted nationwide collection 
network 

EV Battery Pack Solutions

• Recycling

– 2020: Envirostream Australia concluded 
recycling trials illustrating its ability to 
process end-of-life battery packs safely, 
effectively, cost-efficiently, and 
sustainably 

– Recycling end-of-life battery packs from 
six different types of electric vehicles at 
Melbourne facility

– Signed non-exclusive recycling 
agreements with two battery suppliers

• Remanufacturing

– Melbourne-based Injectronics will be 
rolling out its Hybrid Battery 
Remanufacturing Exchange Program in 
the second quarter of 2021, assisted by a 
$103,000 federal grant

– Offers cheaper replacement hybrid 
vehicle batteries using less energy and 
producing less waste than recycling 
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European Union: 
First PV-Specific Waste Regulations + Early Planning

Waste Electrical and Electronic 
Equipment (“WEEE”) Directive, 2012 
Recast (entered into force 14 FEB 2014)

• Expanded to include PV panels

• Extended Producer Responsibility 
(EPR) Scheme 

– Places responsibility for processing 
(landfilling banned) the end-of-life 
panels on PV module “Producers”

– Producers include: EU 
manufacturers, distributors/resellers, 
importers, internet/distance sellers 
directly selling to EU end-users

• Obligations include: Registration 
and declaration, end-user 
information and marking, collection 
and weighing, dismantling and 
recovery instructions, take-back 
operations, annual reporting 

2007

• PV Cycle (EU solar panel waste management nonprofit) 
begins working to improve European solar recycling 

2008

• European solar markets begin to take off (i.e., end-of-
life expected 2040)

2015 – 2018

• Horizon2020 CABRISS project demonstrated end-of-life 
management and recycling of PV modules was highly 
economical

• Aided in achievement of the WEEE Directive targets

2018

• First European plant dedicated to recycling PV panels 
opened in southern France by Veolia with ability to 
recuperate glass, silicon, plastics, copper, and silver to 
make new panels
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Japan: 
Advanced Market / Developing Regulations

• Surge in solar projects after 2011 Fukushima 

disaster

• PV panel waste projected to skyrocket to 

800,000 metric tons by 2040

• Little to no legislation regarding safe disposal

– Guidance by Ministry of Environment (MOE) 

and Ministry of Economy, Trading and Industry 

(METI) 

– Proposed amendment to the Renewable 

Energy Act adding mandatory external 

decommissioning fee reserve requirement  

• Pilot projects by New Energy and Industrial 

Technology Development Organization 

(NEDO)

• Heavy investment by industry in R&D related 

to solar waste, as well as other renewables 
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Japan: 
Industry Innovation – EV Battery Packs

Used Toyota Prius batteries have been installed at 7-Eleven 
stores throughout Japan

• Charged by solar panels

• Used to power drinks refrigerators, fried chicken ovens, and 
sausage grills inside the stores

Namie, Japan: Nissan teamed up with Sumitomo to set up 
Japan’s first lithium-ion battery reuse and recycling plant

• Reassembling used battery modules from Nissan Leaf electric car 
batteries

• Best-performing modules: Used in replacement Leaf batteries

• Lesser modules: Reassembled and used in batteries for electric fork-lift 
trucks, golf carts, and street lights (The Reborn Light project)
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Singapore: EPR Scheme for E-Waste

• First EPR scheme to be introduced in Singapore

• Focused on electrical and electronic waste (e-waste) 
falling under the following classes:

– Solar photovoltaic panels

– Information and Communications Technology (ICT) equipment

– Large appliances

– Batteries

– Lamps

• “Producers” – Manufacturers and importers 

• Berlin-based Alba Group to serve as Producer Responsibility Scheme (PRS) 
Operator between July 1, 2021 and June 30, 2026. Responsibilities to include:

– Collect e-waste and sent to licensed e-waste recyclers

– Set up data management system to track and report e-waste quantities to National 
Environment Agency (NEA) 

– Organize outreach programs to raise public awareness on the importance of 
responsibly managing e-waste and to promote a culture of recycling
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Key Takeaways

Challenges 

• Uncertainty due to evolving issue (science + policy + law)

• Expect additional focus by regulatory bodies 

• Public attention and interest

Opportunities and Next Steps 

• Conduct applicability assessments 

• Participate in regulatory and policy development

• Lead and innovate within industry 

• Increase business sustainability and success 
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Legal Disclaimer
This document is not 
intended to give legal advice. 
It is comprised of general 
information.
Businesses facing specific 
issues should seek the 
assistance of an attorney.

To help provide perspective 
and education on COVID-19 
and to assist clients through 
this difficult and rapidly-
changing time, Clark Hill 
attorneys have produced 
thought leadership :
clarkhill.com/pages/covid-
19.

Christopher B. Clark 
cclare@clarkhill.com
202.572.8671

Maram T. Salaheldin
msalaheldin@clarkhill.com
202.640.6664

Contact Us for Further Assistance
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