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Summary

Summary of Investigations and Studies Concerning the Promotion of Recycling of

Construction Waste and Used Renewable Energy Power Generation Facilities in FY 2023-24

While the renewable energy power generation sector continues to expand globally, its
introduction in Japan has been aimed at creating a low-carbon society and expanding domestic
energy resources. In particular, since the introduction of the feed-in tariff system in July 2012, the
introduction of solar power generation systems has expanded. Over the past decade, the number of
solar installations has increased significantly, which has led to growing concerns among local
communities. These concerns mainly revolve around safety, emergency response, environmental
and landscape impacts, and future disposal of used Solar Power Generation Facilities. With used
solar panels already disposed of due to natural disasters or malfunctions, their waste volume is
expected to increase rapidly.

To address the concerns of these communities, the relevant ministries and agencies held a
meeting in April 2022 to discuss the appropriate introduction and management of renewable
energy generation equipment. Recommendations were made in October of the same year. The
recommendations include providing institutional support to encourage and streamline the safe
transfer and recycling of used solar panels after project completion. In addition, to systematically
address the expected peak in the generation of used solar photovoltaic modules in the second half
of the 2030s, it may be necessary to explore the use of mandatory recycling schemes. One of the
actions to be considered and implemented is to examine the institutional response, highlighting
the importance of understanding the actual situation and conducting detailed studies on the reuse
and recycling of used solar panels, among other measures. Furthermore, in April 2023, the
Ministry of the Environment and the Ministry of Economy, Trade and Industry jointly established
an expert panel known as the “Study Group on the Disposal and Recycling of Renewable Energy
Power Generation Facilities.” The study group aims to discuss specific measures, including
institutional responses, to enhance recycling and proper disposal practices for Renewable Energy
Power Generation Facilities, such as solar panels. In addition, a survey was conducted to assess
the current situation and facilitate the proper treatment of used renewable energy generation
equipment, promoting its reuse and recycling. Additionally, future emissions were estimated to

establish and sustain a stable treatment system in the long term.

1. Fact-Finding Study on the Recycling of Solar Power Generation Facilities
Questionnaire surveys were used to investigate actual emissions, regional processing capacity,
acceptance status at final disposal sites, and the creation of material flows. In addition, interviews

with business operators were conducted to identify and categorize the challenges associated with



recycling the different materials used in solar photovoltaic modules, as well as overall issues
related to the recycling of these modules on a broader scale.

An emissions study showed that total emissions for fiscal year 2022 were 2309.1 tonnes, with
70.9% recycled (including heat recovery) and 19.1% reused. Regarding the challenges in recycling,
it was found that the value of Solar panels themselves is decreasing due to the decrease in silver
content and the low resource value of glass. In addition, there are cases where it is difficult to
recycle due to a lack of information on panel manufacturers and the glass composition of the
recycling process. In terms of reuse, the study showed that a significant proportion of PV panels
are currently shipped overseas, which highlights the need for activities to stimulate demand and
unify inspection standards.

In addition, it was found that many items are often rejected at the final disposal stage due to

concerns about the presence of hazardous substances.

2. Review of Future Emission Estimates from Solar Photovoltaic Modules

Ensuring accurate emission estimates is essential for the future stability of solar photovoltaic
module processing. On the other hand, the existing estimates have limitations, such as the lack of
detailed emission factor analysis for non-FIT emission behavior. In addition, since the publication
of these estimates, new installed capacity estimates have been released by the Photovoltaic Energy
Association of Japan, providing an opportunity to incorporate updates into these estimates. The
emissions were estimated quantitatively based on the emission factors organized in the survey
work related to the Promotion of Recycling of Used Solar Photovoltaic Modules in 2022 conducted
by the Ministry of Environment. As a result, emissions were estimated to be around 113,000 tonnes

in 2030, 261,000 to 354,000 tonnes in 2040, and 279,000 to 369,000 tonnes in 2050.

3. Considerations for the Revision of the “Guidelines for the Promotion of the Recycling of Solar
Photovoltaic Equipment (Second Edition)”

The awareness of guidelines for promoting the recycling of solar Power Generation Facilities and
the proposed items for revising these guidelines were examined. In addition to the issues raised in
the previous year's survey, the requests and comments of the operators were collected and
organized during the field survey, resulting in the presentation of new challenges. In addition, 23
potential items for supplementing or updating the guidelines issued by the Ministry of the

Environment for promoting the recycling of solar power equipment were presented.

4. Research and Study on the Disposal and Recycling of Wind Power Generation Facilities.
Future emission estimates for Wind Power Generation Facilities are conducted in a simplified
manner. In addition to basic information, the dismantling and recycling challenges for different

materials are organized. Furthermore, for Glass Fiber Reinforced Polymer (GFRP), which presents



significant recycling challenges, the approach to addressing future recycling challenges for GFRP
has been examined by investigating advanced cases overseas.

As a result, it was found that emissions from wind power generation will increase significantly
after 2060. Regarding material-specific recycling, glass fiber reinforced polymer (GFRP) is
commonly recycled as cement clinker, but new solutions are beginning to be demonstrated and
commercialized, primarily overseas. Additionally, it was observed that many wind turbines
utilizing Carbon Fiber Reinforced Polymer (CFRP) are expected by 2060, highlighting the need for

established recycling solutions.
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