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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for the product "vuziwjtjuy" manufactured by oiiyrweir;j.
The analysis was conducted by opfgvzleop, Senior Sustainability
Consultant, adhering strictly to the Greenhouse Gas (GHG)
Protocol standards, including considerations for the 2026
updates for Land Sector and Removals (LSR) and Scope 3
reporting. The primary objective is to quantify the greenhouse
gas emissions associated with the entire lifecycle of one
functional unit of vuziwjtjuy, from raw material extraction to
end-of-life, providing insights into emission hotspots and
supporting oiiyrweirj\'s sustainability initiatives.

1. Scope Definition

The first step in any robust carbon footprint analysis is to clearly
define the boundaries and parameters of the study.

* Functional Unit: The analysis is based on a functional
unit of 1.0 unit of "vuziwjtjuy". This unit represents the
quantified performance of the product, serving as a
reference flow for all input and output data.



* System Boundary: A "factory-gate" to "grave" system
boundary has been applied, encompassing all life cycle
stages from raw material acquisition, manufacturing,
transportation to the end-user, product use, and end-of-
life treatment. This includes upstream processes (cradle-
to-gate) through to downstream stages (use and end-of-
life).

* Geographic Scope: The final production country is
China, with a specific focus on the supply chain centered
in Europe. The use phase is assumed to predominantly
occur within Europe.

* Accounting Standard: The analysis rigorously follows
the principles and requirements of the GHG Protocol. This
global standard provides a comprehensive framework for
measuring and managing greenhouse gas emissions
across corporate operations and value chains.

* Allocation: Where co-production or multi-functional
processes occur, emissions have been allocated based on
established GHG Protocol guidance, typically mass or
economic allocation, to ensure a fair representation of
the functional unit\'s impact.

2. & 3. Lifecycle Mapping (LCI
Inventory Stages) & Data Collection

This section details the various stages of the product lifecycle
for "vuziwjtjuy" and the data collected for each. Primary data
points, where provided, have been utilized, and industry-
standard secondary data (emission factors) have been applied
for other inputs.



2.1. Material Acquisition & Pre-processing
(Upstream - Scope 3, Category 1)

The Detailed Bill of Materials (BOM) for "fptsxxnqg" has been
used to calculate the emissions associated with the raw
materials and their pre-processing. The emission factors are
illustrative, based on industry averages (e.g., Ecoinvent
database values).

Detailed Bill of Materials (BOM) - fptsxxnq (lllustrative
Data)

ID Description Category Process Qty Unit Emission
Factor
(kg
COze/
unit or
kg)
MO0l ABS Plastic Plastics Injection 0.3 kg 4.50
Casing Molding
(Virgin)
M002 Aluminum Metals Extrusion 0.15 kg 7.00
Frame (Virgin)
MO03 Copper Metals Wire Drawing  0.05 kg 3.80
Wiring (Virgin)
M004 Printed Electronics Fabrication & 0.1 unit | 15.00
Circuit Assembly
Board (PCB)
Assembly

MOO5 Lithium-ion Electronics Manufacturing 0.08 unit = 20.00
Battery Pack

MO006 Paperboard Packaging @ Pulp & Paper 0.1 kg 2.00
Packaging Production
(Virgin)

Total Material Emissions

Total
Carbon

(kg
COze)

1.35

1.05

0.19

1.50

1.60

0.20

5.89



2.2. Manufacturing / Production (Core
Operations - Scope 1 & 2)

The production phase for "vuziwjtjuy" occurs in China. Energy
consumption data, along with renewable energy usage, is
critical for this stage. Direct emissions (Scope 1) from owned or
controlled sources are assumed to be negligible for this
product\'s manufacturing process, focusing primarily on
purchased electricity.

* Energy Intensity (vnpgeduius): 5.0 kWh/unit
* Renewable Energy Usage (petiguvjyh): 60%

* Non-Renewable Energy: 40% (1.0 - 0.60) * 5.0 kWh/
unit = 2.0 kWh/unit

* Renewable Energy: 0.60 * 5.0 kWh/unit = 3.0 kWh/unit

* China Grid Average Emission Factor (2023): 0.6205
kg COz2e/kWh

* Renewable Energy Emission Factor: 0.0 kg CO2e/kWh
(assuming zero emissions from certified renewable
sources via market-based approach)

Production Phase Energy Inputs (lllustrative Data)

Energy Type Consumption Emission Total GHG

(kWh/unit) Factor (kg Carbon Scope
COze/kWh) (kg COze)

Non-Renewable @ 2.0 0.6205 1.241 Scope

Electricity (Grid 2

Mix, China)

Renewable 3.0 0.00 0.000 Scope

Electricity 2

Total Production Energy Emissions 1.241



2.3. Transport & Distribution (Upstream &
Downstream - Scope 3, Category 4 & 9)

Logistics data incorporates both upstream transport of materials
and downstream delivery of the finished product.

* Transport Mode (main): Road freight (Heavy Goods
Vehicle - HGV)

* Transport Distance (tkqgmvprdq): 2000 km (for
components from Europe to China, and product from
China to Europe)

* Last-Mile Delivery Channel (Delivery Type): Parcel
delivery van

* Last-Mile Delivery Distance: 50 km

* Product Weight: Assuming an average product weight
of 0.8 kg per functional unit (derived from BOM, for
transport calculations)

Logistics Data & Emission Factors (lllustrative Data)

Transport Mode Distance Payload/ Emission Total GHG
Stage (km) Unit Factor Carbon Scope
(kg) (kg (kg
CO:ze/ CO:ze)
tonne-
km or kg
CO:ze/
km)
Upstream Road 2000 0.8 0.08 (kg 0.128 (0.8 = Scope
(Materials) freight (product = COz¢/ kg * 2000 3, Cat
(HGV) weight) tonne- km *0.08 4
km) kgCO2e/
tonne-
km /1000
kg/tonne)
2000 0.08 (kg 0.128 (0.8

COze/ kg * 2000



Transport
Stage

Downstream

(Product,
Long Haul)

Last-Mile
Delivery

Mode

Road
freight
(HGV)

Parcel
delivery
van

Distance
(km)

50

Payload/
Unit
(kg)

0.8
(product
weight)

0.8
(product
weight
assumed)

Emission
Factor
(kg
COze/
tonne-
km or kg
COze/
km)

tonne-
km)

0.25 (kg
COze/km)

Total
Carbon
(kg
COze)

km * 0.08
kgCO2e/
tonne-
km /1000
kg/tonne)

0.25 * 50
= 12.50
(This
factor is
typically
per
vehicle-
km, so
actual per
parcel
depends
on loading
efficiency.
For
illustrative
purposes,
applying
directly to
one unit\'s
last-mile
journey)

GHG
Scope

Scope
3, Cat

Scope
3, Cat

Total Transport Emissions 12.756

Note on last-mile delivery: The emission factor for a parcel
delivery van (0.25 kg COze/km) is typically for the vehicle itself.
Distributing this over a single product unit requires assumptions
about vehicle loading and efficiency, which are simplified here
for illustrative purposes.



2.4. Product Use Phase (Downstream -
Scope 3, Category 11)

The use phase emissions are calculated based on the product\'s
estimated lifespan and energy consumption, assuming usage
primarily within Europe.

* Product Lifespan (zdtrdswykh): 3 years

* Energy Consumption in Use (xukeefksge): 15 kWh/
year

* European Grid Average Emission Factor
(Hllustrative, 2024/2025): 0.200 kg COze/kWh

Use Phase Calculation (lllustrative Data)

Metric Value Unit Total GHG
Carbon (kg Scope
CO:ze)

Total Energy 15 kWh/year kWh

Consumption * 3 years =

(Lifespan) 45

Emissions from 45 kWh * kg 9.00 Scope 3,

Energy Consumption  0.200 kg CO2e Cat 11

CO2e/kWh
Total Use Phase Emissions 9.00

2.5. End-of-Life (Downstream - Scope 3,
Category 12)

End-of-life scenarios consider the recyclability of the product
and the existence of circular programs.

* Recyclability Percentage (pvggykdriu): 80% (by
mass)

» Circular/Take-back Programs (edidrkkmji): Yes,
formal take-back program active



* Product Weight for EoL: 0.8 kg (total product mass)

End-of-Life (EoL) Scenarios (lllustrative Data)

EoL Percentage Mass Emission Total GHG
Pathway of Product (kg) Factor (kg Carbon Scope
Mass CO:ze/kg) (kg
COze)

Recycling 80% 0.8 kg 0.10 0.064 Scope
(Processing *0.80  (lllustrative 3, Cat
Emissions) = for mixed 12

0.64 recyclables

kg processing)
Landfill/ 20% 0.8 kg 0.50 0.080 Scope
Incineration *0.20  (lllustrative 3, Cat
(Remaining) = for non- 12

0.16 recyclable

kg waste)
Total End-of-Life Emissions 0.144

Note: Recycling generally offers significant avoided emissions by
displacing virgin material production. This calculation focuses on
the direct emissions from the recycling process and disposal of
non-recycled waste. Formal take-back programs (edidrkkmiji)
typically improve collection and recycling rates, further
enhancing circularity benefits.

4. Emission Calculation (Activity *
Emission Factor = CO:ze)

The total Product Carbon Footprint (PCF) for one functional unit
of "vuziwjtjuy" is calculated by summing the emissions from all
life cycle stages. Emissions are categorized according to the
GHG Protocol\'s Scope 1, 2, and 3.



4.1. Total Product Carbon Footprint for
vuziwjtjuy

Lifecycle Stage Total Carbon GHG Scope(s)
(kg CO:ze)

Material Acquisition & Pre- 5.890 Scope 3 (Cat

processing 1)

Manufacturing / Production 1.241 Scope 2

Transport & Distribution (Upstream 12.756 Scope 3 (Cat 4

& Downstream) & 9)

Product Use Phase 9.000 Scope 3 (Cat
11)

End-of-Life 0.144 Scope 3 (Cat
12)

Total Product Carbon Footprint 29.031

4.2. Emissions Categorization by GHG
Protocol Scope

The GHG Protocol categorizes emissions to distinguish direct
emissions from indirect emissions across the value chain.

* Scope 1: Direct Emissions from sources owned or
controlled by the company (e.qg., fuel combustion in
company vehicles or facilities). For this PCF, direct Scope
1 emissions from manufacturing were assumed negligible
and not explicitly calculated, as per the parameters
provided.

* Scope 2: Indirect Emissions from Purchased Energy
(e.q., electricity, heat, or steam).

* Scope 3: Other Indirect Emissions that occur in the
value chain, both upstream and downstream, not
controlled by the company. This includes a broad range of
categories such as purchased goods and services,



GHG
Scope

Scope

Scope

Scope

Total
PCF

transportation, use of sold products, and end-of-life
treatment of sold products.

Total Percentage Relevant GHG Protocol

Carbon of Total PCF Categories

(kg

COze)

0.000 0.0% (Not explicitly quantified in this PCF
analysis)

1.241 4.3% Electricity (Production Phase)

27.790 95.7% Category 1 (Purchased Goods &

Services), Category 4 (Upstream
Transportation & Distribution),
Category 9 (Downstream
Transportation & Distribution),
Category 11 (Use of Sold Products),
Category 12 (End-of-Life Treatment
of Sold Products)

29.031 100.0%

4.3. Adherence to 2026 GHG Protocol
Updates

The an

alysis incorporates considerations for upcoming GHG

Protocol updates:

2026 LSR Update (Land Sector and Removals): The
GHG Protocol\'s Land Sector and Removals (LSR)
Standard, effective January 1, 2027, provides
requirements for accounting for land sector emissions
(e.g., land use change, land management, biogenic
products) and CO2 removals. While direct land-use
emissions for the "factory-gate" boundary are not a
primary focus of this specific PCF, the upstream material
acquisition (e.qg., agricultural products, forestry products,
if applicable to fptsxxnq) would require a detailed LSR



assessment. The accompanying Guidance document is
expected in Q2 2026. For this PCF, it\'s acknowledged
that a full LSR assessment would require specific primary
data for land-intensive inputs in the value chain, which
was beyond the scope of the provided parameters.

Scope 3 Compliance (95% coverage): The 2026 GHG
Protocol updates emphasize a mandatory 95%
completeness rule for Scope 3 reporting and the
disaggregation of data by source type (primary vs.
secondary). This analysis aims for comprehensive
coverage of relevant Scope 3 categories based on the
provided (illustrative) data. The reliance on secondary
(industry-average) emission factors highlights the
ongoing need for improved primary data collection from
the supply chain to meet future requirements for
disaggregated reporting and enhanced data quality.

New Category 16: A new Scope 3 Category 16
("Beyond Physical Ownership") is proposed to cover other
value chain activities not covered by Categories 1-15,
such as facilitated emissions. While not directly
applicable to the current parameters, oiiyrweirj should
consider this category for future, broader PCF analyses if
"vuziwjtjuy" or its associated services involve such
activities.

5. Review & Report

5.1. Hotspot Identification

Analysis of the PCF for "vuziwjtjuy" reveals the following
emission hotspots:

* Transport & Distribution (43.9%): This stage,
particularly last-mile delivery and general freight,



represents the largest contributor to the overall PCF. This
highlights opportunities for optimizing logistics routes,
shifting to lower-emission transport modes, and
improving vehicle efficiency.

* Product Use Phase (31.0%): The energy consumption
during the 3-year lifespan of the product is a significant
hotspot. Improving energy efficiency of the product and
encouraging use in regions with lower-carbon electricity
grids would substantially reduce this impact.

* Material Acquisition & Pre-processing (20.3%): The
production of virgin materials like plastics, aluminum, and
electronic components contributes substantially. Shifting
to recycled content, bio-based materials, or materials
with lower embodied carbon will be crucial.

* Manufacturing / Production (4.3%): While lower than
other stages, the purchased electricity in the China-based
manufacturing still contributes. Increasing the use of
certified renewable energy beyond the current 60% and
improving energy efficiency at the production facility can
further reduce this.

* End-of-Life (0.5%): Although a smaller contributor in
terms of direct emissions, the effectiveness of take-back
and recycling programs is key to realizing avoided
emissions benefits from virgin material displacement.

5.2. Reliability Statement

The reliability of this Product Carbon Footprint analysis is
directly influenced by the quality and specificity of the input
data.

* Data Sources: This report utilized a combination of
specific parameters provided by oiiyrweirj (e.g., BOM
format, energy usage, lifespan) and illustrative industry-
average emission factors from reputable sources like
DEFRA and general values aligned with Ecoinvent for
materials, transport, and energy (for China and Europe).



* Assumptions: Where specific data for "fptsxxnq",
“tkggmvprdqg", "petlguvjyh", "vnpgeduius", "zdtrdswykh",
"xukeefksge", "pvggykdriu", "edidrkkmiji", "Select Mode",
"Delivery Type" were provided as placeholders,
illustrative values and corresponding industry-average
emission factors have been assumed for the purpose of
this calculation. These assumptions are clearly indicated
throughout the report. Improved accuracy would be
achieved with primary, supplier-specific data for all
material inputs, transport, and energy consumption.

* Methodological Adherence: The methodology adheres
to the GHG Protocol\'s Corporate Value Chain (Scope 3)
Accounting and Reporting Standard, including the latest
considerations for the 2026 LSR and Scope 3 updates.

» Completeness: While every effort has been made to
cover all relevant life cycle stages and Scope 3
categories as per the "factory-gate" to "grave" boundary,
a full 95% Scope 3 coverage (as per 2026 requirements)
would necessitate even more granular, primary data from
all value chain partners.

This report serves as a foundational analysis. For enhanced
accuracy and to meet evolving reporting standards, oiiyrweirj is
recommended to pursue further primary data collection and
engagement with its supply chain to replace illustrative data
with verifiable, activity-based figures.
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