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Summary

1.Project Overview
For the purpose of efficient collection and appropriate reuse and recycling of

used PV modules, Marubeni develops a digital platform for information
management of used PV modules (Information PF) with blockchain technology and
verifies its traceability and its function of making the records unchangeable.

Information PF has a function to manage information resulting from every
process in the supply chain of used PV modules from withdrawal to reuse/recycling,
which is quite important in buying decision process. Besides, Marubeni builds this
platform in compliance with laws and guidelines. In this way, it can be expected
that Information PF will lead all individuals and entities that dump PV modules to
proper waste management.

2.Preliminary research for the development of Information PF
Referring to ' the Guidelines for Expediting Recycling of Photovoltaic Power
Generation Facilities (Ist Edition)’ published by the Ministry of the Environment,
March 2016, we hypothesize the processing flow of used PV modules. Then, we
interview some actual business operators involved in the flow and sort out needs for
Information PF to solve challenges in operation. Through the interviews, it is found
that most of used PV modules are dumped or exported to developing countries at
inexpensive prices, which results in illegal disposal as developing countries do not
have well-developed processing systems. However, exact number of disposed and
exported PV modules remain unknown, so further research needs to be conducted.
In light of this situation, Information PF is expected to promote reuse and recycling
as it ensures the quality of products (used PV modules) while ensuring the reliability

of information.
Needs for Information PF identified by the research is as follows. Based on the

result of research, we proceed to a requirements definition for Information PF and
exit strategy development.

® Interviewees seem strongly impressed with the significance of the initiative
and information PF, especially its contribution to solve environmental

issues.

® They show strong interests in Information PF that manages the flow of both
reuse and recycling at all once.

® Potential buyers of used PV modules are positive about using Information
PF as it contributes to realizing circulating society.

Xi



3.Challenges and Improvements for Prototyping and Practical Use of Information PF

(1)Requirements definition based on the preliminary research [August-October 2021]
Referring to the guidelines of the Ministry of the Environment and the result of

preliminary research, we define what kind of data and functions are necessary for
a platform to equip with. In order to verify our hypothesis, we repeatedly review
requirement definition conducting site visits sometimes. As a result, we achieve
optimal requirements definition for screen transition, User Interface (UI), and
functions of the Information PF.

® Process

®m Hypothesis formulation about the processing flow
® Defining operational process of the platform
e Information items
®m Extracting information to be registered from guidelines

B Selecting the minimum amount of information to be registered while
supplementing the information items through interviews

B Minimizing the initial data input, while considering the timing of data
entry

B Considering the information items to be temper-proof with the
blockchain technology

B Minimizing data input while making it as selective as possible
® Screen
B Screen transition definitions in line with on-site processes
® Minimizing number of screens based on results of interviews
B Design of screen Ul
® Function

m Panel database, QR code, mobile terminal, definition of blockchain
function

(2)Platform development and conducting Proof of Concept (PoC) [November 2021 -
January 2022]

We develop a platform for demonstration (prototype) utilizing blockchain, QR
code and mobile terminal. PoC is conducted in cooperation with 13 business
operators in total. We verify the effectiveness and challenges based on the
feedback in a multifaceted manner.
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4 .Evaluation of the environmental impact improvement
(1)Scope of calculation
We compare COZ2 emissions between new and reused PV modules for
polycrystalline silicon PV modules. The scenario setting is as follows: The amount
of electricity generated by the new PV modules in the pre-PF scenario and the
amount of electricity generated by the reused PV modules in the post-PF scenario
should be the same.

® Pre-PF installation scenario: New PV modules are manufactured, installed
and used only once.

® Post-PF installation scenario: New PV modules are manufactured, installed
and used once, then transported, cleaned and inspected, and then installed
and used again.

(2)Estimated CO2 Emission
If 5% of the 63 GW of installed solar power generation capacity as of June 2021
isreused in one year, the annual power generation by reused products is estimated
to be 3,198 GWh/year, and CO2 emissions are estimated to be 1,816 t-CO2/year.
If the same amount of electricity is generated with new PV modules, the amount of
CO2 generated is 185,000 t-CO2/year, so the reduction effect of reuse through
Information PF is estimated to be 183,000 t-CO2/year.

5.Consideration on Vitalization of 3R Business with Information PF and Exit Strategy
of the Project
As an exit strategy for business development after the completion of the
demonstration project, we believe that cooperation within the demonstration
project, outside the demonstration project, and with the Ministry of the
Environment is important. Specifically, we aim to (1) establish a position as an
information platform that integrates reuse and recycling, and (2) utilize the data
accumulated in the Information PF to stimulate appropriate reuse transactions in
the Japanese and overseas markets.
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Fig. 6: System boundary of life cycle assessment.
(a) For newly made components from both conventional and reuse solutions, each stage of their lifecycle is taken
into account; (b) For second use components (reuse solution), only reuse stages which include transportation
and refurbishing are assessed
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