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Summary

FY 2025 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 been promoting its
adoption with the aim of building a low-carbon society and increasing domestically produced energy resources. In
particular, since the introduction of the Feed-in Tariff (FIT) system in July 2012, the deployment of renewable
energy, especially solar power, has grown significantly. Moving forward, the expansion of renewable energy,
including solar power, is expected to continue. The Seventh Strategic Energy Plan, approved by the Cabinet in
February 2025, also sets forth a policy of maximizing the deployment of renewable energy as a primary power
source contributing to the achievement of carbon neutrality by 2050.

In this context, it has been confirmed that some used solar modules are already being generated as waste due to
disasters, malfunctions, and other factors. It is projected that the volume of such waste will increase rapidly,
particularly from the latter half of the 2030s onward. In response to the anticipated large-scale waste generation and
to promote recycling efforts, a joint meeting body was established in September 2024, with the Ministry of the
Environment and the Agency for Natural Resources and Energy serving as co-secretariats. At its 10th joint meeting
held in January 2026, the government presented and discussed its current considerations regarding the promotion
of recycling, including proposals for new legal frameworks, as well as existing systems and financial support
measures.

This project aims to further advance discussions and analysis for promoting the reuse and recycling of solar PV
modules. It includes a detailed assessment of the current reuse and recycling practices, identification of challenges
and exploration of efficiency improvements in collection and transportation, evaluation of the environmental
benefits of using reused products, and projections for glass recycling. The study covers efforts to promote the wider
adoption of reuse and recycling practices. It also examines international trends, particularly in Europe, related to
environmentally conscious design (ecodesign) of solar PV modules, conducts related analyses based on waste

volume projections, and carries out ongoing research on the recycling of wind power generation equipment.

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

This part presents the results of three questionnaire surveys conducted to assess the status of reuse and recycling
of solar PV modules, identify key challenges, and develop a material flow analysis:
Survey on solar PV module waste generation targeting dismantling and removal contractors
Survey on treatment practices targeting intermediate treatment operators

Survey on landfill practices targeting final disposal operators
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The survey on waste generation found that, out of 99 valid respondents, 42 operators had experience in
dismantling and removing solar PV modules. Among these, approximately 80% (34 operators) had received
inquiries related to dismantling and removal in the past two years, and 24 operators had undertaken such work. Of
the 24 operators with actual project experience, two reported that PV modules had been refused acceptance by
intermediate treatment or final disposal operators due to concerns regarding their condition or the presence of
hazardous substances. In addition, 20 out of the 99 respondents indicated that they would not accept future requests
for dismantling and removal of PV modules. Open-ended responses indicated various reasons, including differences
in business scope, lack of information on appropriate treatment methods, and difficulties in securing downstream
treatment or disposal options.

The survey on treatment practices revealed that the total volume of disposed solar PV modules in FY2024 was
5,045.9 tons, representing an increase from 3,020.7 tons in FY2023. In terms of the causes of waste generation in
FY2024, approximately 30% were attributed to the completion of intended use, while approximately 20% were due
to defective products. Regarding the handling of collected modules, approximately 20% were reused, while
approximately 80% underwent intermediate treatment, of which approximately 50% were recycled. Furthermore,
an analysis of treatment capacity by prefecture indicated that, when defining advanced recycling as processes
involving the separation of materials into aluminum, cullet glass, and other components, or into aluminum, flat glass,
and other components, operators capable of such advanced recycling are located across one metropolitan area, one
prefectural-level urban area, and 20 prefectures.

The survey on landfill practices found that, among 32 valid respondents, approximately 56% (18 operators) had
received inquiries regarding the acceptance of end-of-life solar PV modules, and some operators had in fact accepted
such waste. Among those that reported having received inquiries but refused acceptance, the primary reasons cited
included concerns over the potential leaching of hazardous substances and uncertainties regarding the materials

contained within the modules.

2. Analysis Based on Estimated Waste Generation Volumes of Solar Photovoltaic (PV) Modules

This part presents updated estimates of PV module waste generation volumes, building on estimation
methodologies used in previous years and incorporating the Seventh Strategic Energy Plan. We established multiple
installation scenarios and combinations of waste generation factors (cases), and estimated annual waste generation
volumes for each scenario pattern.

In addition, based on estimates of PV module waste generation (including Case 12 and others), we assessed the
impact on the remaining capacity of controlled final disposal sites. A simulation covering all controlled landfill sites
nationwide indicated that, as of FY2030, the proportion of landfill waste attributable to PV modules would account

for at most approximately 2% of total final disposal volume, with no reduction in remaining operational years.
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On the other hand, when the estimation was limited to landfill sites capable of accepting PV modules, based on
the results of the FY2025 landfill survey, the remaining operational lifespan was found to be shortened by
approximately 5 to 7 years compared to scenarios that do not account for PV module waste, depending on the
proportion of PV modules in the total landfill volume. These findings suggest the need for institutional design that
considers the geographical disparity in the distribution of landfill sites capable of accepting PV modules, as well as
the importance of policy measures aimed at improving recycling rates.

Furthermore, to estimate waste generation by region, we divided Japan into seven blocks, and analyzed annual
waste generation volumes and trends for each block. We conducted a review of publicly available prefectural-level
installation targets, and estimated future installation volumes for each prefecture accordingly. Based on these
estimated installation volumes, we projected waste generation volumes at the prefectural level, and identified
trends such as the timing of peak waste generation and future increases or decreases in waste generation volumes
for each regional block. In preparation for peak waste generation periods, it will be necessary at the national level
to ensure adequate treatment systems, including securing sufficient processing capacity and establishing efficient
collection and transportation networks for waste modules. The analysis also provides insight into which regions

will require such preparedness in particular and where administrative measures should be prioritized.

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

This chapter presents surveys, simulations, and analytical studies aimed at promoting the wider adoption of reuse
and recycling of solar PV modules. As part of efforts to understand current reuse practices, we conducted a
comparative review of the information checked and inspection procedures performed when determining the
suitability of modules for reuse. The findings indicate that while many operators carry out inspections specified in
the Guidelines for Promoting Appropriate Reuse of Photovoltaic Panels, such as those using reuse checkers, more
detailed inspections beyond these requirements are often treated as optional. The primary reason cited is that, as the
price of new modules continues to decline, increasing the number of inspection items reduces the cost
competitiveness of reused products. In light of the 3R principles, which prioritize reuse and waste reduction, we
conducted an estimation of the environmental benefits of using reused modules based on waste generation volume
projections. The results show that, under a scenario in which a 1,000 kW power plant operates for 30 years, the
difference in total lifecycle CO: emissions between the highest-emission and lowest-emission operational cases is

approximately 27-fold, thereby confirming the significant environmental benefits of utilizing reused modules.

In addition, we conducted a study on recycling pathways for glass derived from solar PV modules, focusing on
six categories of end-use applications: flat glass, glass wool, foamed glass materials, roadbed materials, glass
sand, and other uses (such as reflective materials). For each category, we examined demand volumes and quality
requirements, along with trends in the generation and recycling of glass from other sources, including automobiles
and buildings, as well as projections for the generation volume of PV module-derived glass. Based on these

analyses, we estimated future recycling volumes by application. By deriving raw material glass demand from
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production trends of recycled products using industrial production statistics, and estimating the supply of waste
glass from automobiles, buildings, and PV modules, it was found that from 2024 onward, supply is expected to
consistently exceed demand, leading to a shortage of recycling capacity (“recycling outlets”). Although glass
derived from PV modules has advantages in terms of high purity and colorless transparency, the cost of advanced
sorting remains a barrier, highlighting the need to expand recycling capacity and further advance recycling
technologies.

Furthermore, we conducted surveys and analyses on demonstration projects and other initiatives related to reuse
and recycling within Japan. In order to understand trends in such initiatives, we identified and systematically
organized major domestic cases currently being implemented. Based on publicly available information, we made a
structured list of key details including implementing entities, category (reuse, recycling, or both), location, and
overview. It was confirmed that efforts are progressing across the entire supply chain to address key challenges,
such as improving the efficiency of collection and transportation, ensuring the quality of reused products,
developing information management platforms.

In addition to the above, we conducted further research on trends in environmentally ecodesign of solar PV

modules, particularly in Europe, as well as on the development of recyclability indicators.

4. Meetings of the Solar Power Generation Recycling System Subcommittee

With the objective of examining and deliberating on the appropriate framework for recycling systems for solar

power equipment and the promotion of reuse of end-of-life solar power equipment, a joint meeting body was
established in FY2024, with the Ministry of the Environment and the Agency for Natural Resources and Energy
serving as co-secretariats. This body was titled the Joint Meeting of the Solar Power Equipment Recycling System
Subcommittee under the Central Environment Council and the Solar Power Equipment Recycling Working Group
under the Industrial Structure Council.
At the 10th meeting held in FY2025, the joint secretariat presented a proposal for a new legal framework aimed at
promoting recycling (including the introduction of regulatory measures), which was subsequently discussed at the
joint meeting. The direction indicated for Japan involves, alongside efforts to reduce recycling costs and establish
adequate treatment systems, the gradual strengthening of regulations, with the aim of ultimately mandating

recycling obligations for waste generators and other stakeholders in preparation for large-scale waste generation.
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5. Survey on the Promotion of Proper Disposal and Recycling of

Other Used Renewable Energy Generation Facilities

This part presents a survey and assessment of the current status and promotion of proper treatment and recycling
of renewable energy generation equipment other than solar power equipment, with a particular focus on wind power
generation equipment. We conducted interviews with operators engaged in dismantling, removal, and recycling
activities. The findings indicate that the blades of wind power equipment currently being disposed of in Japan are
primarily composed of glass fiber reinforced plastic (GFRP), while no confirmed cases of carbon fiber reinforced
plastic (CFRP) waste have yet been observed. In addition, from the perspective of drivetrain systems, nearly all
equipment utilizes a geared (gearbox-based) system, and only a very limited amount of waste has been generated
from direct-drive systems incorporating neodymium magnets.

Recycling of fiber-reinforced plastics, including GFRP, continues to be predominantly carried out through use as
raw fuel in cement production. However, some operators have begun undertaking recycling into synthetic resin-
based construction materials. Although the volume of discarded neodymium magnets from wind power equipment
remains limited at present, many newly installed wind turbines adopt direct-drive systems, and from the perspective
of economic security, it is expected that the development of a recycling framework for neodymium will become

increasingly necessary in the future.
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