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Summary

FY 2024 Survey and Examination on the Promotion of Recycling and Related Initiatives for
Used Renewable Energy Generation Facilities

As the renewable energy generation sector continues to expand globally, Japan has also introduced it to promote
the formation of a low-carbon society and expand domestic energy resources. Since introducing the Feed-in tariff
(FIT) system in July 2012, the deployment of renewable energy, particularly solar power, has grown significantly.
The "Seventh Strategic Energy Plan," approved by the Cabinet in February 2025, emphasizes the continued
introduction of renewable energy sources, including solar power, as a primary energy source to achieve carbon
neutrality by 2050, with the government advancing multifaceted initiatives.

It has already been confirmed that used solar photovoltaic (PV) modules are being discarded in some areas due
to disasters and failures, and it is expected that the amount of waste will remarkably increase in the late 2030s
onwards. In this context, in September 2024, the Ministry of the Environment and the Agency for Natural Resources
and Energy jointly established the joint meeting, which focuses on the recycling system for solar power generation
equipment and the promotion of reuse for used solar PV equipment. The joint meeting deliberated the recycling
system for solar power equipment and the methods for promoting the reuse of used solar PV equipment, and
published the “Framework for the Recycling System for Solar Power Generation Facilities."

This project involves facilitating discussions and considerations toward the establishment of new systems,
including mandatory recycling, as well as gathering data on the reuse and recycling of used renewable energy

generation facilities, and organizing the challenges and countermeasures for promoting recycling initiatives.

1. Survey on the Discharge and Disposal Practices of Solar PV Modules

In this section, three surveys were conducted to assess the current state of solar PV module reuse and recycling
practices, identify associated challenges, and create material flow data. The surveys were as follows:

*+ Survey on the disposal practices of solar PV modules from demolishing and dismantling firms,

* Survey on the treatment practices of intermediate processing firms,

* Survey on the disposal practices of final disposal firms

The disposal practice survey revealed that 36 out of 80 responding businesses (45%) had received inquiries
regarding the demolishing or dismantling of solar PV modules in the last two years. Of these, 11 firms reported
performing demolishing or dismantling work. Among the 11 firms that had conducted demolishing projects, 3

reported that they had been refused by intermediate processing or final disposal companies due to concerns about
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the condition of the modules or hazardous substances. Additionally, 26 firms (32%) of the 80 respondents indicated
that they would refuse to undertake future demolishing or dismantling work. The reasons provided included
differences in business scope, lack of experience, and insufficient personnel.

According to the treatment practice survey, the total volume of solar PV module waste in FY 2023 was 3,020.7
tons, marking an increase from 2,215.6 tons in FY 2022. The causes of waste in FY 2023 were approximately 40%
due to defective products and about 20% due to disasters. Of the collected waste, approximately 10% was reused,
and about 90% was processed in intermediate stages, with about 60% of that undergoing recycling. A summary of
the processing capacity by prefecture revealed that businesses capable of advanced recycling (separating aluminum,
cullet glass, and other materials, or aluminum, plate glass, and others) were located in 26 prefectures.

In the disposal practice survey, half of the final disposal firms reported having received inquiries regarding the
acceptance of used solar PV modules, and some firms had accepted them. However, firms who responded that "they
had been consulted but refused acceptance"” cited concerns about the unknown materials contained in the modules

and the potential leaching of hazardous substances as the main reasons for refusal.

2. Survey and Examination on the Promotion of Domestic Reuse of Solar PV Modules

To clarify the actual situation in order to promote the widespread adoption of reuse, a survey was conducted on
the sales channels of reused solar PV modules. The results revealed multiple patterns of distribution. In the case of
overseas reuse, it was found that the modules tend to pass through several intermediaries (such as trading companies),
making it difficult to track how many companies are involved and how the reused modules are ultimately being
utilized.

Additionally, based on feedback from reuse/recycling firms, an attempt was made to identify the challenges
related to the promotion of reused product circulation, and measures were considered to prevent improper reuse

practices.

3. Survey and Examination on the Promotion of Domestic Recycling of Solar PV Modules

The glass derived from solar PV modules varies in form depending on the processing technology used. While
recycling into materials such as glass, sand, and roadbed material is common, some experimental trials have been
conducted on recycling into float glass and cullet (glass waste). However, current technologies face difficulties in
recycling high-value plate glass, limiting the ability to enhance the economic value of the glass. This, in turn,
restricts the overall economic viability of recycling solar PV modules.

A survey was also conducted on trends in recycling silicon and plastics used in the backsheets and cells of solar
PV modules. While silicon recycling has been commercialized by the French company ROSI, it has not yet reached
commercialization in Japan. The main reasons cited for this include the high costs associated with recycling

technologies, which render them economically unfeasible, and the unpredictable outlook for the consistent supply
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of used solar PV modules. Regarding plastic recycling, there are no cases of plastic being recycled independently;
typically, the backsheets are processed by smelters while remaining intact with the plastics. This is due to the low
economic value of plastics, making the separation and recovery of plastics not worthwhile, as it would incur

additional costs.

4. Meetings of the Solar Power Generation Recycling System Subcommittee

To discuss and deliberate on the recycling system for solar power generation equipment and the promotion of the
reuse of used solar PV modules, the Ministry of the Environment and the Agency for Natural Resources and Energy

jointly established the joint meeting. This meeting was convened nine times in FY 2024.

5. Survey on the Promotion of Proper Disposal and Recycling of

Other Used Renewable Energy Generation Facilities

This section attempts to assess the current state of proper disposal and recycling for renewable energy generation
facilities other than solar power (including wind power, small and medium hydropower, geothermal power, and
biomass power).

Regarding the recycling of wind turbine blades made from fiber-reinforced plastics, it was found that some
companies began recycling business in FY 2024. Additionally, press releases confirmed that neodymium magnets
used in wind turbines have been fully recycled domestically, highlighting progress in efforts to improve the proper
disposal and recycling of wind power equipment.

It was clarified that small and medium hydropower typically refers to hydropower plants with an output of less
than 30,000 kW. Major equipment, such as water wheels, generators, and pressure pipes, has been commonly used
for several decades to over 100 years, with several plants still operating domestically beyond 100 years. Among the
waste generated, metal components and waste oil are typically sold, while other materials are often disposed of
through landfill or incineration.

In geothermal power generation, steam equipment predominantly consists of stainless-steel components. Wells
buried underground have a service life of approximately 20 years, while other parts last around 50 years. Turbines
and generators are typically replaced every 20 to 30 years. Many of the metals from waste materials are sold to
vendors for recycling.

In biomass power generation, turbines and generators are similar to those used in thermal power generation, with
a service life of about 20 to 30 years. A specific waste of biomass power generation, combustion ash, was found to
be either utilized as fertilizer, soil conditioner, or roadbed material, or, in some cases, disposed of in landfills,

depending on its chemical composition.
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