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Delta Product Life Cycle Assessment and Product Carbon
Footprint Management

In order to reduce the impact of products on the environment, Delta

has conducted full-scale LCA and Screening LCA on the environmental
impact of respective products according to the international standards 1SO
14040 and ISO 14044 in each phase, and has introduced green design. By
summarizing the results of several products' LCA, it shows that the
environmental impact from the "use phase" of Delta's core products is
currently most significant during their life cycle, while "acquisition of raw
materials" comes in second.

Since 2010, Delta has selected several representative products to perform
product carbon footprint research based on the Life Cycle Assessment
methodology in accordance with PAS 2050 and 1SO 14067 standards. They
included the carbon footprint inventory of notebook external power supply
units (adapters), DC fans, PV inverters, high efficiency rectifier modules,
switching power supplies, and DC / DC modules for EV powertrains, for which
third-party verification statements were obtained.

In 2022, the Supply Chain ESG Committee worked with all business groups to
launch a comprehensive set of product carbon footprint projects. Each
business group has established a working group to regularly report on their
progress, including the parallel deployment of product carbon footprint
calculations, examination of reduction practices for product life cycles, and
case studies of green product design.

Delta has a large variety of products, and for this reason, we calculate our
carbon footprint in separate stages. We expanded the product categories
included in the inventory to adapters, power chokes, stators, DC fans, LED
high bay, wireless APs, electric vehicle charger IC-CPDs, digital projectors,
and integrated low-voltage DC brushless vehicle motors in accordance with
ISO 14067 Product Carbon Footprint Standards. We also obtained third-party
verification statements. We organized in-person training programs and online
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courses in 2023 to help employees understand product carbon footprints as
well as build up their ability to respond to customer requirements. We also
compiled lessons learned from the carbon footprint inventory and shared
inventory tools and resources through internal announcements to accelerate
the internal product carbon footprint inventory.

Delta released the “Delta Group’s Product Carbon Footprint Strategies” in
2022. In the mid-term, the program will independently improve product carbon
footprint promotion capabilities, launch a quantitative plan, and establish a
response mechanism for customer product carbon footprint requirements. In
the long-term, all important products will be included in Delta's product carbon
footprint calculation platform to help develop low-carbon products. Delta will
also continue to negotiate, communicate and encourage value chain partners
to accelerate product carbon footprint reduction actions in compliance with
international trends, customer demand, and relevant regulations.

The key measures implemented for product carbon footprint reduction are as

follows:

1. Pay attention to developments in international carbon border taxes,
complete inventories and calculation of the carbon footprint of products
based on international standards, and ensure that the methodology and
data quality comply with the regulations.

2. Establish a product carbon footprint implementation team in Business
Units to strengthen product carbon footprint awareness and knowledge in
all functional groups and facilitate the long-term development of low-
carbon products.

3. Incorporate data from international carbon emission factor databases and
set requirements for material suppliers to provide data on carbon
emissions for continuous updates of Delta's carbon emissions database
for materials.

4. Analyze product carbon footprint hot spots and opportunities for carbon
reduction. Consider the use of circular business models, green product
design, partnerships with low-carbon raw material suppliers, energy
conservation and renewable power operation in plants, setup of green


https://filecenter.deltaww.com/ir/download/govern/Delta_group_product_carbon_footprint_strategies_202212.pdf
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logistics, waste management, and others, to plan carbon footprint
reduction actions.

LCA to Green Design

Delta has upheld the mission statement "To provide innovative, clean and
energy-efficient solutions for a better tomorrow" and has incorporated the
spirit of green product design and circular design into the life cycle of products
in the development process. We continue to develop and innovate energy-
efficient products and solutions to provide efficient and reliable integration
solutions and services for energy conservation. Our strategy includes
allocating R&D resources to minimize waste. We continue to provide training
related to circular design, including principles such as changing from the
source, using waste as a resource, maintaining high value utilization and
thinking about circular pathways. We also introduce strategies such as circular
designs, the selection of low-carbon materials, the provision of product usage
rights, the extension of product life cycles, and the creation of residual product
value.

For example, we use post consumer recycled (PCR) PBT (Polybutylene
Terephthalate) on fan blades and fan frames, use recycled copper in metal
components, add recycled aluminum and PC recycled materials for products’
outer casings, use eco-friendly product packaging made entirely of paper, use
lighting equipment that’'s 90% recyclable, and more. The aim is to raise our
resource utilization from the perspective of the product life cycle and reduce
the environmental impacts when designing products and services, while also
satisfying customer expectations.
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Product Design

Consider the full life cycle {raw materials / energy / water / waste)
Modular design

Lightweight product design

Adoption of green packaging materials

Use of renewable [ recycled [ recyclable materials
Green supply chain

Local procurement of materials

Chemicals and hazardous substance management

Raw Materials

Green building plants

Adoption of energy conservation / water conservation / waste reduction
Manufacturing and Assembly solutions

Resource recycling

Use of renewable electricity

Reduce packaging volume design
Lightweight product design
Improved transportation efficiency

Transportation & Distribution

Usage + Enhance energy efficiency of products

Use of recyclable materials

Design for ease of recycling and dismantling

Meet requirements of local environmental protection regulations (e.g., EU
WEEE Directive)

Final Disposal
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LED Life Cycle Analysis - Environmental Impacts

Impact category Unit Total |Raw material| Assembly | Transport Use End oflife
Global warming (GWP100) |kg COz2eq 2.10E+02| 2.28E+00 3.17E+00 | 1.87E+00 | 2.02E+02 | 6.80E-02
Ozone layer depletion (ODP) |kg CFC-11eq | 5.88E-06 | 2.18E-07 1.82E-08 | 2.43E-07 | 5.40E-06 | 1.54E-10

Photochemical oxidation kg CoHy 2.90E-02 2.44E-03 1.26E-03 | 8.61E-04 | 2.44E-02 | 2.46E-06
Acidification kg SOz eq 3.56E-01 2.87E-02 3.21E-02 | 7.20E-03 | 2.88E-01 | 1.72E-05
Eutrophication kg PO43éq 3.29E-02 1.47E-03 1.41E-03 | 1.23E-03 | 2.87E-02 | 3.10E-05
Non renewable, fossil MJ eq 4.38E+03| 3.87E+01 4.28E+01 | 2.67E+01 | 4.27E+03 | 2.17E-02

Global warming (GWP100) Ozone layer depletion [CDP) Photochemical oxidation Acidification Eutrophication Mo renewable, Fossi

I LED lamp-Raw material W LED lamp-assembly I LED lamp-transport I LED lamp-Use [ LED lamp-End of life
finalyzing 1 p 'LED lamp-Life cycle's Methad: EPD 2007 (draft version) V1,02 | characterization
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Impacts from Parts/Components in Assembly Stage

Global Ozonelayer Photochemical Non
Impact category warming depletion oxidation Acidification| Eutrophication renewable
(GWP100) (ODP)

Unit kg COreq |kg CFC-1leq| kg CoHy kg SOz eq kg PO eq MJ eq

Total 5.44E+00 2.36E-07 3.70E-03 6.08E-02 2.88E-03 8.15E+01
Chip Resistor(Supplierl) 0.30% 1.08% 0.21% 0.22% 0.50% 0.33%
PCB(Supplier2) 0.41% 0.89% 0.52% 0.50% 0.64% 0.43%
Fuse(Supplier3) 0.10% 0.17% 0.20% 0.24% 0.18% 0.11%
Mylars(Supplier4) 0.07% 0.10% 0.06% 0.04% 0.10% 0.11%
Lamp Cover(Supplier5) 10.11% 1.20% 6.31% 8.53% 8.83% 9.70%
Heat Sink(Supplier6) 8.70% 16.72% 7.37% 4.67% 7.98% 9.29%
Solder(Supplier7) 0.91% 1.36% 2.07% 2.25% 2.32% 1.04%
Voltage Dependent
Resistor (Suppliers) 0.06% 0.08% 0.13% 0.14% 0.14% 0.07%
LED lamp assembly 58.16% 7.72% 33.98% 52.72% 48.82% 52.55%
Diode 3.43% 4.85% 1.82% 1.66% 3.63% 4.27%
Capacitor 7.52% 42.55% 32.74% 22.51% 9.82% 8.72%
Transistor 2.13% 2.10% 5.60% 1.61% 1.78% 2.58%
Connector 0.04% 0.07% 0.05% 0.03% 0.10% 0.05%
Adhesives 0.99% 2.78% 0.69% 0.46% 2.41% 1.00%
Inductor 0.70% 0.79% 3.17% 0.35% 0.68% 0.87%
Transformer 0.43% 0.72% 0.55% 0.41% 0.64% 0.52%
Wires 0.00% 0.00% 0.01% 0.01% 0.01% 0.00%
Gift box -0.24% 2.06% 0.73% 0.44% 2.25% 1.05%
PCB(Supplier9) 3.81% 11.1% 2.50% 2.02% 6.18% 4.50%
Lamp holder 0.16% 0.28% 0.10% 0.12% 0.19% 0.13%
IC 0.27% 0.64% 0.16% 0.13% 0.83% 0.26%
LED 1.94% 2.74% 1.02% 0.94% 1.98% 2.42%
Label 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
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TPS conduct life cycle analysis (ReCiPe Methodology)

i . . . 5 Natural
Climate change [Ozone Human ll’a}"l:(:;;zcr:emlca Pam;":laie lonising f:‘lamr_:: :&:g:lﬂ Ez:::;:; Terrestrial  |Freshwater |Marine ﬁg;zultu @ |Urban land |land Metal Fossil
Life cycle stage Human Health |depletion toxicity formation farmation radiation e | ion ecotoxicity |ecotoxicity [ecotoxicity simEsER occupation :[ansfarma depletion |depletion
ion
DALY DALY DALY DALY DALY DALY species.yr | speciesyr | species.yr | speciesyr | speciesyr | speciesyr | speciesyr | speciesyr | speciesyr [$ 5
Raw Material 1EH 0.0001 0.0000 0.0001 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000 0.0000 0.0000 0.0000 6.2501 2.3150
BNV LES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0009 0.0206 0.0000
i 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000 0.0000 0.0000 0.0000 0.0029 0.127¢
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000
Y fact 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
anuacture 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000
Distribution 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 10.0000 0.0000 0.0000 0.0000 0.0000 10.0018 0.2163
EE 0.0001 0.0000 0.0001 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0009 6.2754 2.6633
Photochem |Particulate .. Climate Terrestrial | Freshwater . . Agricultura T ¥
- | EFretm e r Ozone Human ical oxidant - lenising Somee B Terrestrial  |Freshwater [Marine | land Urban land |land Metal Fossil
Life cycle stage IMmate enange UM denletion toxicil radiation ecotoxicity |ecotoxicity |ecotoxici occupation depletion  |depletion
P L formation |formation Ecosystems [n ion i L b occupation pat :Eansfarma P P
ion
Raw Material 0.0001 0.00001 0.0001 000008 0.0001] 0.0000 0.0000) 0.0000% 0.00001 0.00001 0.0000) 0.0000) 0.0000) 0.00001 0.0009) 6.2707 2.3190
Manufacture 0.0000 0.0000 0.00001 0.00008 0.0000! 0.0000 0.0000 0.00008 0.0000 0.00001 0.0000) 0.0000 0.0000 0.00001 0.00001 0.0029 0.1277
Distribution 0.0000 0.0000 0.00001 0. 00008 0.0000/ 0.0000 0.0000 000008 00000 0.00001 10.0000) 0.0000 0.0000 0.0000 0.00001 0.0018 0.2166
SUM 0.0001 0.0000 0.0001 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000) 0.0000 0.0000 0.0000 0.0009) 6.2754] 2.6633
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LED EcoProfile
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5. A & ¥ TE
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Solar module:

Solar Module Life Cycle Assessment
(Product Carbon Footprint)
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Power Supply Module Life Cycle Assessment
(Product Carbon Footprint)

Model [Emission Raw materials |Manufacturing Total

A kgCOz2e / PCE  [23.746 0.059 23.805
% 99.75% 0.25% 100%

B kgCOz2e / PCE  |170.499 11.393 181.892
% 93.74% 6.26% 100%

C kgCOz2e / PCE  |128.954 0.649 129.603
% 99.50% 0.50% 100%

Magnetic Wire

\Aatal
vieial
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Fan Module Life Cycle Assessment
(Product Carbon Footprint)

HIEER

Fan

_

= &% Product name
=

& £ Product weight 0-17159

=
J==gului

EEEHE [EYEVE (Raw materials) 2445 (Manufacture)
EERER| =& BE KEEER B8 BE
THERE (KeCOelpes) | 1307 0.098 | 0000 | 0015 | 0.191 0.000
1.405 0.206
BREERLA §7.19% 12.81%
%ﬁﬁﬁfﬁﬂ%ﬂ(gcoze/pcs) 1.612
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Main materials
422,787 metric ton

Metal materials 73.4%
Packaging materials 16.8%
Plastics materials 8.9%
Chemicals 0.8%
Other materials 0.1%

Energy

806,653 mwn

Natural gas 58%
Diesel 0.9%
Gasoline 0.4%
Liquid petroleum gas 0.1%
Purchased heat 0.3%

Water

4,293.6 megaliters

Tap water 94 8%
Groundwater 2.9%
Rainwater 2.3%

2023 Material Flow Accounting

A NELTA ’

Packaging materials
Reuse/Reutilization
14,966 metric ton

Reclaimed Water
421.3 megaliters

Products
161,770,629k pcs

Power Electronics 99.9%
Automation ~0%
Infrastructure ~0%
Others ~0%
Waste

49,304 metric ton
Recycle 86.8%
Waste to energy recovery 11.8%
Incineration without energy 0.3%
recovery
Landfill 1.1%

Water discharge

2,751 megaliters
Domestic sewage 89.9%
Process wastewater 10.1%
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Main materials
402.6 thousand metric ton
Metal materials 41.70%
Packaging materials 17.71%
Plastics materials 14.84%
Chemicals 0.13%
Other materials 25.62%
Energy
892,407 mwn
el o1
Natural gas 6.4%
Diesel 0.6%
Gasoline 0.4%
Liquid petroleum gas 0.1%
Purchased heat 0.5%
Water
4, 192.7 megaliters
Tap water 96.6%
Groundwater 0.4%
Rainwater 3.0%

1 Delta Confidential

2024 Material Flow Accounting

Waste Reduction in
Production Processes
161 ,824 metric ton

Packaging materials
Reuse/Reutilization
1 2,692 metric ton

Reclaimed Water
505.1 megaliters

Output

Products
Power Electronics 99.9%
Automation ~0%
Infrastructure ~0%
Others ~0%
Waste

57,969 metric ton
Recycle 88.3%
Waste to energy recovery 10.0%
Incineration without energy 0.1%
recovery
Landfill 1.6%

Water discharge

3,1 81.9 megaliters
Domestic sewage 91.1%
Process wastewater 8.9%

A AELTA




A AELTA
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