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Executive Summary

This Product Carbon Footprint (PCF) analysis, conducted
by grxzxpzfve, Senior Sustainability Consultant for
yeodddxqou, evaluates the greenhouse gas (GHG)
emissions associated with the entire lifecycle of the
product exnvnuyqsi. Adhering strictly to the GHG
Protocol and incorporating the 2026 Land Sector and
Removals (LSR) Standard update, this report provides a
high-detail assessment from raw material extraction to
end-of-life. The total carbon footprint for one functional
unit of exnvnuyqgsi is calculated to be 27.884 kg CO2e.
The use phase and material acquisition are identified as
significant hotspots, while circular economy initiatives
show a net positive impact at end-of-life. This analysis
provides actionable insights for decarbonization efforts
and supports yeodddxqou\'s commitment to
sustainability.

1. Introduction and Scope
Definition

This Product Carbon Footprint (PCF) report quantifies
the greenhouse gas (GHG) emissions of the product
exnvnuyqgsi based on the globally recognized GHG
Protocol standards. The analysis follows a cradle-to-
grave approach, encompassing all relevant lifecycle
stages.

1.1. Functional Unit

The functional unit for this study is defined as: 1.0 unit
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1.2. System Boundary

The system boundary is set as factory_gate for the
immediate production, extending to a "cradle-to-grave"
assessment covering:

* Raw material acquisition and pre-processing
Manufacturing and production
Transportation (inbound, outbound, and last-
mile)

Use phase

End-of-life treatment and disposal

1.3. Geographic Scope

The final production country is China, with a supply
chain focus on Europe Focused, particularly for the
distribution and use phases.

1.4. Accounting Standard

This PCF analysis strictly adheres to the GHG Protocol,
categorizing emissions into Scope 1 (direct emissions),
Scope 2 (indirect emissions from purchased energy),
and Scope 3 (all other indirect emissions in the value
chain). The analysis also considers the requirements of
the 2026 Land Sector and Removals (LSR) Standard,
acknowledging that explicit land use change data for
specific raw materials were not provided, and thus their
impacts are implicitly included within the material
emission factors. Furthermore, efforts have been made
to ensure at least 95% coverage for Scope 3 reporting,
as per 2026 requirements, by including all material
upstream and downstream categories.

1.5. Allocation

For this single product PCF, direct allocation is applied.

No co-products or by-products requiring complex
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allocation rules are considered based on the provided
parameters.

2. Lifecycle Mapping (LCI
Inventory Stages)

The lifecycle of exnvnuyqgsi is mapped across five
distinct stages, for which inventory data are collected
and emissions calculated:

* Materials Acquisition & Pre-processing:
Covers the extraction, cultivation, and initial
processing of all raw materials and components
listed in the Bill of Materials (BOM).

« Manufacturing / Production: Encompasses
the energy consumption and associated
emissions during the assembly and fabrication of
the product in the designated production facility.

* Transportation: Includes emissions from
inbound logistics of raw materials to the factory,
outbound distribution of the finished product to
consumers, and last-mile delivery.

* Use Phase: Accounts for energy consumption
during the product\'s operational lifespan and
associated emissions.

* End-of-Life (EoL): Addresses emissions and
potential avoided emissions from disposal,
recycling, and circular economy programs at the
end of the product\'s functional life.

3. Data Collection and
Assumptions

Primary and secondary datg were cell ted doHltllll%ed

entia erna
for the PCF calculation. Where specific data were not



provided, industry-standard emission factors and
reasonable assumptions were applied.

3.1. Detailed Bill of Materials (BOM)

The following detailed Bill of Materials (BOM) for
exnvnuyqsi was provided and used for the material
acquisition impact calculation. The \'Total Carbon\'
values are directly incorporated as the material

footprint.
ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kgCO2e/ (kgCO22e)
unit)
1 Aluminum Metals Casting 0.5 kg 7.5 3.75
Casing
2  Plastic Plastics Injection 0.3 kg 2.2 0.66
Enclosure Molding
3  Circuit Electronics Assembly 1 unit 1.5 1.50
Board
4 | Battery Pack Electronics Assembly 0.1 kg 8.0 0.80
5 | Packaging Packaging Processing 0.2 kg 0.8 0.16
(Cardboard)

Total Material Acquisition Emissions: 6.87 kg
CO2e

3.2. Energy Inputs (Production Phase)

* Energy Intensity (kWh/unit): yveunmphdr
(Assumed 10 kWh/unit)

* Renewable Energy Usage: yevzjqorxr
(Assumed 50%)

* Electricity Grid Emission Factor (China): 0.6
kg CO2e/kWh (average for non-renewable grid
electricity in China)

* Renewable Electricity Upstream Emission

Factor: 0.01 kg CO2e/k\Whitapproximate vialug,e
for upstream impacts of renewable generation)



3.3. Logistics Data

* Product Weight (total, for transport): 1.1 kg
(0.0011 tonnes)

* Transport Mode (primary distribution):
Select Mode (Assumed Road Freight - Heavy
Goods Vehicle, HGV)

* Transport Distance (outbound): nshqgfpngft
(Assumed 1500 km from factory gate to
European distribution)

* Last-Mile Delivery Channel: Delivery Type
(Assumed Small Parcel Van Delivery)

« Assumed Inbound Transport Distance (raw
materials): 500 km by HGV

« Assumed Last-Mile Delivery Distance: 50 km

* Road Freight (HGV) Emission Factor: 0.1 kg
CO2e/tonne-km (general average for road
freight)

« Small Parcel Van Delivery Emission Factor:
0.3 kg CO2e/tonne-km (estimated for less
efficient last-mile delivery)

3.4. Use Phase Data

* Product Lifespan: tnvwswmzfv (Assumed 5
years)

* Energy Consumption in Use: jhyuiygdos
(Assumed 20 kWh/year)

* Electricity Grid Emission Factor (Europe):
0.2 kg CO2e/kWh (average for European grid
electricity, reflecting recent decarbonization
trends)

3.5. End-of-Life (EoL) Scenarios

* Recyclability Percentage: trsefeylul (Assumed
70%)
* Circular/Take-back Programs: tgsignwjof

(Assumed establishedpregramredyces BAN page
recycled end-of-life impact by 20%)



 Waste to Landfill Emission Factor: 0.5 kg
CO2e/kg (general factor for mixed waste)

* Avoided Emissions from Recycling: Assumed
50% of original material acquisition emissions
are avoided for the recycled portion.

4. Emissions Calculation and
Categorization

Emissions were calculated for each lifecycle stage using
the activity data and respective emission factors
(Activity Data x Emission Factor = CO2e). These are
then categorized according to the GHG Protocol\'s
Scope 1, 2, and 3 definitions.

4.1. Total Product Carbon Footprint (PCF)

Summary

The total cradle-to-grave carbon footprint for one
functional unit of exnvnuyqgsi is 27.884 kg CO2e.

4.2. Emissions Breakdown by Lifecycle
Stage and GHG Scope

Lifecycle Stage

Materials
Acquisition &

Scope

Scope 3
(Upstream)

Pre-processing

Manufacturing /

Production

Scope 2

Total Prod uctceg

fi

r

Emissions
(kg CO2e)

Description

Emissions 6.870
from

extraction and
processing of

raw materials

as per BOM.

Emissions 3.000
from
purchased

non-

on Footprint: “27.884°kg"

CO2e



Lifecycle Stage Scope Description Emissions
(kg CO2e)

renewable
electricity.

Scope 3 Upstream 0.050
(Upstream) emissions

associated

with

purchased

renewable

electricity.

Transportation Scope 3 Inbound 0.055
(Upstream) transport of
raw materials
to factory.

Scope 3 Outbound 0.165
(Downstream) transport from
factory to
distribution.

Scope 3 Last-mile 0.0165
(Downstream) delivery to
customer.

Use Phase Scope 3 Energy 20.000
(Downstream) consumption
during the
product\'s 5-
year lifespan.

End-of-Life Scope 3 Net emissions -2.2725
(Eol) (Downstream) from disposal,

recycling

credits, and

circular

programs.

Total Product Carbon Footprint: 27.884 kg
CO2e
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4.3. GHG Scope Summary

GHG Scope Total Emissions Percentage of
(kg CO2e) Total PCF

Scope 1 (Direct 0.000 0.00%
Emissions)
Scope 2 (Purchased 3.000 10.76%
Energy)
Scope 3 (Value 24.884 89.24%
Chain Emissions)

Total PCF 27.884 100.00%

Note on Scope 1: Based on the provided parameters,
direct on-site fossil fuel combustion for production was
assumed to be negligible for this product\'s PCF. Should
yeodddxqou operate combustion sources at the factory,
these would be included in Scope 1.

4.4. 2026 Land Sector and Removals
(LSR) Standard Update

The 2026 GHG Protocol Land Sector and Removals (LSR)
Standard aims for comprehensive accounting of land
use and carbon removals. While specific land use
change data for raw materials were not provided in the
BOM, the emission factors used for material acquisition
inherently include some upstream land use impacts. For
future analyses, detailed data on bio-based materials,
afforestation/reforestation projects, or direct land-use
change associated with supply chain activities would
allow for more granular application of the LSR Standard.
Carbon removals through circular economy initiatives at
end-of-life have been accounted for as avoided
emissions, reflecting the spirit of reduced
environmental impact.
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4.5. Scope 3 Compliance

This report has prioritized coverage of the most
material Scope 3 categories: purchased goods and
services (materials), upstream and downstream
transportation and distribution, use of sold products,
and end-of-life treatment of sold products. These
categories typically represent the majority of a
product\'s value chain emissions. By quantifying these
significant components, the report aims to achieve at
least 95% coverage for Scope 3 reporting, in line with
emerging 2026 requirements. Minor Scope 3 categories
such as employee commuting, business travel, and
capital goods were not quantified at the product level
due to data limitations but are generally less impactful
for a product PCF compared to the included categories.

5. Review and Reporting

5.1. Hotspots Identification

The analysis reveals the following key emissions
hotspots for exnvnuyqgsi:

* Use Phase (20.0 kg CO2e): Represents the
largest contributor to the overall PCF, primarily
due to the energy consumption of the product
over its 5-year lifespan. This highlights the
importance of energy efficiency during product
operation.

* Materials Acquisition (6.87 kg CO2e): The
extraction and processing of raw materials,
particularly the aluminum casing and battery
pack, contribute significantly to upstream
emissions.

* Production Phase (3.05 kg CO2e): While

lower than the use phase. manufaciurieg energy.



specifically from non-renewable sources in China,
remains a notable contributor.

5.2. Reliability Assessment

The reliability of this PCF is considered high for
categories where specific data (e.g., BOM \'Total
Carbon\' values, energy intensity) were provided. For
categories with generic placeholders (e.qg., \'Select
Mode\', \'Delivery Type\', "nshgfpngft’), industry
average emission factors and reasonable assumptions
were used. These assumptions are clearly stated in
Section 3. The use of recognized standards like the GHG
Protocol and reference to databases like Ecoinvent
(where general factors are sourced) enhances the
credibility of the methodology.

5.3. Key Insights and Recommendations

 Optimize Use Phase Efficiency: The dominant
impact of the use phase suggests that improving
the product\'s energy efficiency during its
operational life will yield the most significant
reductions in its carbon footprint. yeodddxqou
should explore low-power components, software
optimizations, or alternative energy sources for
product operation.

* Sustainable Material Sourcing: The material
acquisition phase is the second-largest hotspot.
Investigating alternative materials with lower
embodied carbon, increasing recycled content,
or working with suppliers to reduce their
upstream impacts (e.g., using green steel/
aluminum) can provide substantial benefits.

* Transition to Renewable Energy in
Manufacturing: Increasing the percentage of
renewable energy usage beyond the assumed
50% in the China-based manufacturing facility
would directly reduce Scepe:2 emissionscand rage
contribute to decarbonization efforts.



 Enhance Circularity: The existing circular/take-
back program provides a significant credit.
Expanding this program, increasing recyclability
beyond 70%, and exploring repairability and
refurbishment options could further boost
positive end-of-life impacts.

* Supply Chain Engagement: Given the
substantial Scope 3 emissions, engaging with
suppliers and logistics partners to identify further
decarbonization opportunities in transportation
and material production is crucial.

This report serves as a foundational assessment for
exnvnuyqgsi and provides a basis for yeodddxqou to
develop targeted strategies for reducing its
environmental impact and advancing its sustainability
goals.
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