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1. Current State of Play

2. Strategy 1: Big tried & tested top-tier mainland
Chinese suppliers

3. Strategy 2: Smaller less scrutinized suppliers in SE
Asia and India

4. Role of On-site Traceability Audits

5. Q&A




Poll-1: Are you currently using any traceability strategy for PV
module procurement?

* Yes, we have our strategy in place
* | have some knowledge but not entirely sure how to implement our strategy
* No, we don’t have a strategy in place

* Not Applicable
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China maintains 70%+ of the silicon metal to module supply chain
Understanding the flow of raw materials is crucial due to the increased risk and
uncertainty that exist in today's global PV supply chains

Supply chain capacity by location (%) Market shifts in North America and Europe
Non- United States: Uyghur Forced Labor Prevention Act
China Canada: Fighting Against Forced Labor & Child Labor in Supply Chains

Germany: Corporate Due Diligence Obligations in Supply Chains

United States and Canada actively detain PV imports

China E.U. Forced Labor Ban adopted

Individual company ESG policy compliance concerns grow

PR and shareholder apprehension on negative supply chain press rises

Polysilicon Ingot Wafer Cell Module

Notes | Quartz and silicon metal data are reported by the United States Department Of The Interior's Mineral Commodity Summaries and the Dongzheng Derivatives Research Institute (2021 end-of-year
figures). Polysilicon to module manufacturing is tracked and reported by CEA based on supplier interviews, disclosures, press releases, and audits (2023 end-of-year figures).
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Percent of U.S. imports detained hits second highest level on record
Detentions nearing ~1 GW per month in latest Customs’ data

United States PV detentions vs. imports (GW, left) and detention rate (%, right)
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Notes | PV import data were reported as of February 29, 2024, by Datamyne using a conversion of 1 tonne = 0.017 MW (c-Si modules), 1 tonne = 0.012 MW (CdTe thin film modules). Detentions are calculated
using a flat $0.30/W transaction price from June 2022 to February 2024 where detention values are reported by Customs and Border Protection (CBP) for electronics.
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24 U.S. compliant polysilicon to wafer capacity situation improving
But time is still needed until more non-China capacity comes online

2024 non-China PV manufacturing capacity vs. expected U.S. PV installations (GWdc)

I _12024 new build non-China capacity
I _12024 new build thin film

B 2023 end of year non-China capacity
Bl 2023 end of year thin film

2024 U.S. PV
installations

455

435

Polysilicon capacity Ingot/wafer capacity Cell capacity Module capacity

Notes | Capacity data aggregated by CEA accounts for ramp times or other production delays but not utilization, and removes capacity plans CEA deems unlikely to materialize. Tonnes of polysilicon production
converted to GW at 2.3 g/W. 35 GW projected by SEIA-Wood (bear case, Solar Market Insight Report, 2023), 55 GW projected by EIA (IN-BRIEF ANALYSIS utility, January 2024 + SEIA DG outlook).
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Benefits of using the big top-tier mainland Chinese suppliers

- - Experience being detained & then
< S released by United States CBP,
indicating a roadmap to success

Relatively simpler supply chains —
through vertical integration
(module to ingot)

Experience

Optimized to aggregate documentation
at HQ or across facilities and vertical
integration continues to move
upstream (to polysilicon) Through scale, they have more

leverage upstream on their

Polysilicon/MGS/Quartz suppliers

Some have locked in supply agreements
for exclusively non-China Polysilicon for
the U.S. and E.U. markets
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Benefits of using the big top-tier mainland Chinese suppliers

* Immense capital expenditure on best-in-class technology & quality systems

* Very mature traceability IT systems at export-oriented factories, with more resources
invested in ESG and factory operations on labelling/MES/automation

s Materiality
L Assessment

Warehousing

Workshop

Identification

Annual corporate social responsibility reports are complete with materiality
analysis that tracks their corporation-wide impacts. The reports align with
GRI/SASB Standards, UN Global Compact, and ILO Conventions.

Warehouse is sorted & labelled with vertical racks and exact pallet slots,
displayed in the system for reference by operators/robots that will place and
pick the materials — with rigorous verification measures with Purchase
Orders/BOMs and error messages in case of inaccurate material selection.
Warehouse equipped with a Warehouse Management System (WMS).

Production workshop is equipped with a Manufacturing Execution System
(MES) that logs records on the smallest units in real time.

Re-worked and Recycled materials are labelled, segregated, and recorded
with links to exact projects. Visibly observable tags (QR or Barcodes) are
affixed to recycled materials to differentiate them from fresh/virgin materials.
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Drawbacks of using the big top-tier mainland Chinese suppliers

Cons

« Still in the firing line / under pressure from accusations in PV supply chain reports
» Specifically, pressure is coming because of bi-furcated supply chains (US, EU vs. Rest of World)
« The new US CBP Request for Information (RASA) is evidence of pressure increasing, not decreasing

Sub-supplier 1 Facility 1

In Region of Concern

Sub-supplier 2 Facility 2 Legend

Outside Region of Concern Non-Compliant Supplier

Sub-supplier 3 Facility 3 Compliant Supplier

Outside Region of Concern

« Confidentiality concerns due to technology and R&D advantages sometimes limit on-site evidence-gathering
« Some are only undertaking documentary review, but not on-site auditing of their processes for verification

(continues next slide)
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Drawbacks of using the big top-tier mainland Chinese suppliers

» Vertically integrated suppliers still have variation in audit results between factories in the supply chain.

« Typically, there are gaps in systems standardization & increasing risks at wafer and ingot factories (suppliers
that started at module and worked their way upstream)

« This is not intentional malpractice — it is a capital resource allocation dilemma

Factories that are export oriented and customer facing, are typically the flagship.
The factories farther away from the end consumer are often less prioritized with
Capital Expenditure, as they are churning out generic intermediary goods.

B2B vs B2C
dynamic

« The newer the factory, the more likely it is to have best in class technology.

» There is a noticeable difference between some Chinese supplier’s brand-new
Thailand/Viethnam/Malaysia operations vs. their older legacy Chinese

Factory age related operations.

iIssue
» Factories that were built and operationalized without the most advanced WMS,

or without an MES system, have a much harder time installing one while
maintaining the same level of output.

More challenges yet more resiliency is the risk trade off that developers must consider.
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Benefits of using the small Southeast Asian & Indian players

« Smaller suppliers that exist in fewer supply chain * Not mentioned in PV supply chain reports alleging labor
nodes have fewer factories to build/maintain violations / not under as much pressure from governments

* Do not have the same level of variation between their * Non-China corporate HQ and factory locations at the export-
in-house factories that exists among the big suppliers oriented nodes (module and cell)
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Benefits of using smaller SE Asian & Indian suppliers

* Example contract provisions:
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Requirement

e Supply chain map limitations e Supplier must demonstrate e Documentary audits
* Bill of Materials (BOM) and Best efforts to get the most e On-site audits
Whitelist requirements information & access poss!ble « Traceability Sampling
MG LEE i S ezl e Align with chain of custody
partners

scope (Corporate social
responsibility, Supplier
Qualification, Purchasing,
Warehouse, Workshop,
Packaging)

Big developers have more leverage over small suppliers, based on project volume/scale

bt o i 1
R

Commitment

e Commitments to continuous
improvement

e Sunset clauses in the case of
non-cooperation

Sourcing Strategy 2
ASEAN & Indian Suppliers




Drawbacks of using small SE Asian & Indian players
Cons

Lack of experience with detentions-release processes

Traceability packages are being prepared in anticipation of future detention, but often still need a lot of
improvements especially on story-telling to link the documents together in a digestible manner.

More complex supply chains carry more risks for roadblocks in upstream visibility and audit access at
Ingot & wafer (as the small players have Less leverage to incentivize cooperation)

3

5 6
4 Module
(3 l&?f?ci}f'm Wafer “ s%?:!xlavn} (1 shown)
) ) (2 shown)
‘ ‘ F ==
- . “ >
Unknown Low Visibility

Partial Visibility Full Visibility

Supply chains to wafer, ingot, polysilicon and further are still rooted firmly in China

Often smaller players are also using OEMs, and traders that complicate supply chain relationships & limit
standardization

(continues next slide)
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Drawback of using small Southeast Asian and Indian players

« Smaller suppliers have less resources invested in traceability readiness.
» The catch: these suppliers have also faced less pressure/need to invest, specifically because they face less immediate risk of detention.

 The traceability capabilities are typically weaker due on record keeping, standardization, and automation.
» Due Diligence scores, and:

Supplier Emphasis on quality & delivery terms, but not evaluating suppliers on ESG and
Quialification Traceability to check compliance on Code of Conduct.

Can link PO number to incoming materials batches for verification, but does not

Burenasing & indicate a specific purchase type indicator for US-market, EU-market, vs. other

Warehouse

markets.
: Often weaker on warehouse management system (WMS) and manufacturing
Production : : : . :
workshop execution system (MES) integration, and SOPs less codified to trace smallest unit,

especially during re-work.

Developer’s willingness to engage in deeper due diligence and supplier capacity building must be considered.
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Poll-2: How much visibility of your PV supply chain do you currently
have?

» Full visibility (Module-to-Polysilicon, MGS, Quartz)

« Partial visibility (Module and/or Cell, Wafer, Ingot, Polysilicon)
* No visibility (Module only)

* Not Applicable
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Recommendations for Supply Chain Audit Flow

Upstream Previous Supply Chain Node Tracking & Tracing 4S Approach
ATy In
o . _
) Verify traceability,
Polysilicon
transparency and —— (S
' segregation
info/trails of:
Ingots O
8! m© S
c >0 g . 0
3 5 Possible segregation in: , m
® o e - Commitments
g = : - - Signatories (SEIA, SSI)
S o - Place (process/lines/facilities) . Policies
— L
S = - Procedures
- Black-Box principle: - gepartm(_abnﬁ'& W
) esponsibilities
xo:“me 'g - ERP/MES/WMS
) OSic _l_Jt Systems
- Recyclability - Transactional Docs
- Minus corrections - Internal Nodes —’
(waste/break/inventory) - Components Identifiers
- Ciritical Control Points
Modules
Out

Downstream

Next Supply Chain Node
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Case Study — Traceability and 4S Auditing Principle

Profile: VN
« Client with Traceability Requirements from their g*?
Lenders é =
« Well-known PV supplier offering semi-vertical "
. Buyer-Seller Agreed BOM included one medium risk ~ Supplier 1 Ingot-1 & Wafer 1 In-House In-House

supplier at Ingot/Wafer node (referred in a PV supply
chain report)

All Polysilicon suppliers whitelisted due a ESG-Market ~ Supplier 3 Ingot 3 Wafer 3
Intelligence work (Virtual Supply Chain Map)

Supplier 2 Ingot-2 & Wafer 2e

* Ingot-1 and Wafer-1 affiliated companies

* Ingot-2 and Wafer-2 affiliated companies w/ reference  Polysilicon Ingot Wafer Cell o ~ Module
to historically have purchased from Region of Concern
N . 1 Subblier 1 Wafer In-House
+ Ingot-3 and Wafer-3 non-affiliated companies PP — o

1 Ingot
In-House

- ; — f2wafer e
Problem: Verification of Silicon-based materials on the |2 ‘ I ,_ ‘ ‘ |

produced modules. 2 Ingot

Solution:

3 Supplier 3 Ingot I3 Wafer

Desktop Review + Onsite Audit + Traceability

. (continues next slide)
Provenance Sampling
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Case Study — Traceability Storytel

Meodule Supplier Ltd. (In-House)

Cell Supplier Ltd. (In-House)

Wafer-1

Ingot-1

£

Polysilicon Supplier 1 & Supplier 2

1 M100000-51 PL1000A20240408 C100000-51 C-INV-2404-12 WB240315-1 1B240222-1B PDN-X24015-12 20,500
Ingot-1 &
WDN10012 Supplier 1 51P0-20240110
Contract
2 M100000-52 PL1000A20240406 C100000-52 C-INV-2404-10) WEB240315-3 I-DN2403-08 1B240222-1 PDN-X24015-12 25,500
3 P0O-20240410 MEDUS888 M100000-53 PL1000A20240406 C100000-53 C-INV-2404-22 Ceé:;\faf;rl WDN10015 |WB240315-1A 1B240223-2A PDN-X24015-12 23,500
ntra Ingot-1 &
Supplier 2 52P0-20231231
Contract
4 M100000-54 PL1000A20240407 C100000-54 C-INV-2404-24 WDN10014 | WB240315-4 1B240224-4 PDN-X24015-12 20,500
I-DN2403-03
Ingot-1 &
5 M100000-55 PL1000A20240401 C100000-55 C-INV-2404-30 WDN10018 | WB240315-5 1B240223-5 PDN-X24015-12 Supplier 1 51P0O-20240110 23,500
Contract
1 Suppli I1 Wafer In-House
upplier ro— —
ngot R
—_— In-House

—

Jowarer

=
=
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Traceability Provenance Batch Acceptance

Pre Shipment Serial Number Random Prob.
Inspection (PSI) Sample O

Module ID 100000-01 Module ID 100000-S1 - Module ID 100000-S1
Module ID 100000-02 Module ID 100000-S2 |
Module ID 100000-03 Module ID 100000-S3 Cell Batch ID C10000-51
Module ID 100000-04 Module ID 100000-54 ||
Module ID 100000-05 Module ID 100000-S5 Wafer Batch ID W10000-51
Module ID 100000-06 i
Module ID 100000-07 Ingot Batch ID 110000-51
Module ID 100000-08 -

Module ID 100000-09 Poly Batch ID P10000-S1
Module ID 100000-10

Module D N roworeavenderus vy f AT

Approved Vendor List Checked

Polysilicon Supplier 1

Polysilicon Supplier 2
Polysilicon Supplier 3
Polysilicon Supplier 4

Q000

Traceability Case Study




Recommended Due Diligence Framework Lifecycle

Options for buyers

Pre-Contract

(Pre-engagement)

Code of Conduct (CoC)

Supplier and Sub-
suppliers Historical
Relationship

(Supply Chain Mapping)

Relationship with claims
contained in PV supply
chain reports

Documentary Review
(Policies, Commitments,
Processes)

Contract

Master Service

Agreement (MSA)

Best Endeavors
(Accessibility & 3 Party

Traceability Provisions

Bill of Materials (BOM)

Supplier Commitments
(Covenants)

Auditor)

Pre-production

(ESG Review)

Traceability
Commitments

Conflict Minerals

PV-specific signatories

and commitments
(SEIA, SSI)

IPO & disclosures

Normative & Guiding
Principles Alignment (IFC
PS, EP4, ADB ESS ... etc)

Production
(4S Auditing)

Documentary Review
(Policies, Commitments,
Processes)

Onsite Audits
(Implementation of
Traceability Processes)

Systems Check
(ERP/MES/WMS/SAP)

Traceability Sampling
(Testing Traceability
SYSIEING)

Post-Delivery

(Lessons Learned)

Continuous
Improvement Program

Supplier Qualifications

Corrective Actions Plan
(CAP)

Traceability Case Study



Poll-3: What is driving your requirement for traceability?

+ Market Compliance

* Lenders & Financiers
* Final Clients

« Associations

 Others
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Thank You

Company: Clean Energy Associates

Website: www.cea3.com

Email: info@cea3.com

The information herein has been prepared by Clean Energy Associates, LLC (“CEA”) solely on a confidential basis and for the exclusive use of recipient, and should not be
copied or otherwise distributed, in whole or in part, to any other person without the prior written consent of CEA. No representation, warranty or undertaking, express or implied,

is made as to, and no reliance should be placed on, the fairness, accuracy, completeness or correctness of the information or the opinions contained herein. The information
herein is under no circumstances intended to be construed as legal, business, investment or tax advice. Neither CEA or any of its affiliates, advisors or representatives will be
liable (in negligence or otherwise), directly or indirectly, for any loss howsoever arising from or caused by the understanding and/or any use of this document.

Copyright © 2024 Clean Energy Associates
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