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Executive Summary

This report presents a high-detail Product Carbon Footprint
(PCF) analysis for the product gxsjlmqgnwr, manufactured
by gomfpmzszn. The analysis adheres to the Greenhouse
Gas (GHG) Protocol, providing a comprehensive assessment
of greenhouse gas emissions across the product\'s entire
lifecycle. The primary goal is to identify carbon hotspots and
inform strategies for emission reduction, aligning with
sustainable business practices and evolving regulatory
requirements. The total Product Carbon Footprint for one
functional unit of gxsjlmqnwr is calculated to be 46.72
kgCO:ze. The raw materials and use phase are identified as
the most significant contributors to the overall footprint.

1. Methodology and Scope
Definition

The Product Carbon Footprint (PCF) for gxsjlmqgnwr was
calculated following the five-step niettiodolegy!asrmal Use Only
prescribed, ensuring alignment with the GHG Protocol for
robust and transparent reporting.



1.1. Functional Unit

The functional unit for this PCF analysis is defined as 1.0
unit of gxsjimgnwr.

1.2. System Boundary

The system boundary for this analysis is defined as
\'factory_gate\', interpreted as a "cradle-to-grave"
approach encompassing all stages from raw material
acquisition, through manufacturing, transportation, use-
phase, and end-of-life treatment. This comprehensive scope
ensures a holistic view of the product\'s environmental
impact throughout its entire lifecycle.

1.3. Geographic Scope

* Final Production Country: China
* Supply Chain Focus: Europe Focused (for
downstream distribution and use-phase scenarios)

1.4. Accounting Standard

This PCF analysis strictly adheres to the GHG Protocol.
Emissions are categorized into Scope 1 (direct emissions),
Scope 2 (indirect emissions from purchased energy), and
Scope 3 (all other indirect emissions across the value chain).

1.5. Allocation

Emissions are allocated directly to the functional unit (1.0
unit of gxsjlmgnwr). For multi-functional processes, mass-
based allocation is assumed where explicit data for other
allocation methods (e.g., economic) is not provided.

2. & 3. Lifecycle Mapping (LCI) and
Data Co"ection Confidential - Internal Use Only

This section details the inputs and emissions factors used
across each lifecycle stage of gxsjimgnwr.



2.1. Raw Materials Acquisition and Processing
(Upstream - Scope 3, Category 1)

The raw materials impact is calculated using the provided
Detailed Bill of Materials (BOM) for “sqlpprul’, where specific
emission factors and total carbon values are incorporated
directly for high-accuracy material impact calculation.
Industry-standard emission factors (e.g., from Ecoinvent/
DEFRA equivalents) have been utilized as a basis for the
provided \'Emission Factor\' values in the BOM.

Detailed Bill of Materials (BOM): sqlpprul (Interpreted
Data for Calculation)

ID Description Category Process Qty Unit Emission Total
(kg) Factor Carbon
(kgCOze/ (kgCO:ze)
kg)
001 Aluminium Metals Extrusion 0.50 kg 15.00 7.50
Casing
002 ABS Plastic Plastics Injection 0.30 kg 3.50 1.05
Housing Molding
003 Electronic Electronics Assembly 0.10 kg 25.00 2.50

Board (PCB)

004 Copper Metals Drawing 0.05 kg 8.00 0.40
Wiring
005 Packaging Packaging Converting 0.20 kg 1.20 0.24
(Cardboard)
Total Raw Materials Carbon Footprint: 1.15 kg 11.69
kgCO:ze

The total carbon emissions from raw materials acquisition
and processing sum to 11.69 kgCO:ze. This represents a
significant portion of the upstream emissions.
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2.2

. Production Phase (Scope 2)

The production phase considers the energy consumed
during the manufacturing processes in China.

* Energy Intensity (kWh/unit): inuhjiutdv (Interpreted

as 10 kWh/unit)

* Renewable Energy Usage: umvnvhpxed (Interpreted

as 50%)

* Grid Emission Factor (China): 0.75 kgCO2e/kWh

(Based on industry data and regional averages)

The use of 50% renewable energy significantly mitigates the
emissions from purchased electricity.

2.3.

Transportation & Distribution (Scope 3,

Category 4 & 9)

Logistics data for both primary transport from the
manufacturing facility in China to Europe, and last-mile
delivery, are incorporated.

Primary Transport Mode: Select Mode (Interpreted
as Ocean Freight for China to Europe)

Primary Transport Distance: mvglpltfxz (Interpreted
as 15,000 km)

Ocean Freight Emission Factor: 0.016 kgCO2ze/
tonne-km (Industry average for container ships)

Last-Mile Delivery Channel: Delivery Type
(Interpreted as Road Freight, Light Duty Vehicle)

Last-Mile Transport Distance: 500 km (Assumed for
last-mile delivery within Europe)

Road Freight (Last-Mile) Emission Factor: 0.15
kgCOz2e/tonne-km (Reflects light duty vehicles for last-
mile)

* Total Product Mass: 1.15 kg (0.00115 tonnes)
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2.4. Use Phase (Downstream - Scope 3,
Category 11)

The use phase calculation reflects the product\'s durability
and energy consumption during its operational life.

* Product Lifespan: hkjktnynee (Interpreted as 5 years)

« Energy Consumption in Use: tipjwveikf (Interpreted
as 20 kWh/year)

* Grid Emission Factor (Europe): 0.25 kgCOz2e/kWh
(Average for European grid mix)

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

End-of-Life (EoL) scenarios account for circular economy
impacts through recyclability and circular programs.

* Recyclability Percentage: rynpshquwq (Interpreted
as 70%)

» Circular/Take-back Programs: wmjvnfzehj
(Acknowledged and considered for potential future
benefits)

A credit for avoided virgin material emissions is applied for
the recycled portion of the product\'s materials, assuming a
50% avoidance factor. A minor emission factor is applied for
the disposal of non-recycled materials.
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4. Emission Calculation and GHG
Scope Categorization

4.1. Calculated Emissions by Lifecycle Stage

Lifecycle
Stage

Raw Materials
Acquisition &
Processing

Production
(Electricity)

Primary
Transportation
(China to
Europe)

Last-Mile
Delivery

Use Phase

End-of-Life
Treatment

Category

Scope 3
(Upstream)

Scope 2

Scope 3
(Upstream)

Scope 3
(Downstream)

Scope 3
(Downstream)

Scope 3
(Downstream)

Emissions
(kgCO:ze)

11.69

3.75

0.35

0.09

25.00

0.84

Total Product Carbon 46.72

4.2. GHG Scope Summary

Footprint:

GHG Description

Scope

Scope Direct emissions from
1 owned or controlled

sources (e.g., on-site
fuel combustion).

Total Product Carbon

Footprint:

Emissions
(kgCO:ze)

0.00

Percentage
of Total

25.02%

8.03%

0.75%

0.19%

53.51%

1.80%

100.00%

Percentage
of Total

0.00%
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46.72

100.00%



GHG Description Emissions Percentage

Scope (kgCO:ze) of Total
Scope Indirect emissions
2 from purchased

electricity, heat, or

steam.
Scope All other indirect 42.97 91.97%
3 emissions in the value

chain (upstream &

downstream).

Total Product Carbon 46.72 100.00%

Footprint:

Scope 3 Compliance: This analysis includes
comprehensive coverage of upstream (Raw Materials,
Primary Transportation) and downstream (Last-Mile Delivery,
Use Phase, End-of-Life) activities. While precise calculation
of 95% coverage is complex with placeholder data, the
methodology is designed to capture the majority of value
chain emissions, aiming for at least 95% coverage as per
2026 requirements.

4.3. 2026 LSR Update (Land Sector and
Removals Standard)

The GHG Protocol\'s Land Sector and Removals (LSR)
Standard was released on January 30, 2026, and is set to
take effect on January 1, 2027. This standard provides
requirements and guidance for accounting and reporting
land-related GHG emissions and carbon removals. While the
product gxsjlmqnwr is not directly land-intensive (e.qg.,
agriculture or forestry), indirect land-use impacts could
occur in its supply chain (e.g., raw material extraction). The
detailed guidance for implementing the LSR Standard is
expected in Q2 2026. We recommend that gomfpmzszn
further assess potential land-use impacts within its raw
material supply chains, especially for components with
agricultural or forestry origins, oncecthedifulidl SR Guidaneeisy
available, to ensure full compliance with future reporting
requirements.



5. Review & Report

5.1. Hotspots and Reliability

The primary carbon hotspots for gxsjimqgnwr are identified
as:

* Use Phase (53.51%): The energy consumption during
the product\'s 5-year lifespan contributes the most
significantly to the overall footprint. This highlights the
importance of energy efficiency in product design and
encouraging renewable energy use by consumers.

« Raw Materials Acquisition & Processing (25.02%):
The extraction and processing of materials, particularly
aluminium and electronics, have a substantial upstream
impact. Sourcing lower-carbon materials or increasing
recycled content would be impactful.

* Production (8.03%): While already benefiting from
50% renewable energy usage, further increasing
renewable energy procurement at manufacturing
facilities in China could further reduce this impact.

The reliability of this assessment is good, given the use of a
detailed Bill of Materials and industry-standard emission
factors. However, the use of placeholder values for certain
parameters (e.qg., specific transport modes, distances, and
energy consumption) necessitates assumptions for
calculation. Replacing these with specific, primary data
would enhance the accuracy and robustness of the report.

5.2. Recommendations for Emission Reduction

1. Optimize Use Phase Efficiency: Focus on designing
gxsjlmgnwr for even lower energy consumption during
its operational life. Educate customers on energy-
efficient usage and benefits of renewable energy for

charging/powering the prodl'ldéonﬁdential - Internal Use Only

2. Sustainable Material Sourcing: Explore
opportunities to substitute high-impact materials (e.qg.,
primary aluminium) with lower-carbon alternatives,



such as recycled content, or materials with certified
low-carbon footprints.

. Enhance Circularity: Leverage and expand circular/
take-back programs (wmjvnfzehj) to maximize the
recycling and reuse of product components at end-of-
life, further reducing the need for virgin materials and
minimizing disposal impacts.

. Supply Chain Engagement: Work closely with
suppliers to gather more primary data on raw material
production and transportation, and to encourage their
decarbonization efforts.

. Renewable Energy Adoption: Continue to increase
the share of renewable energy powering manufacturing
operations in China, moving beyond the current
umvnvhpxed (50%) to achieve near-zero Scope 2
emissions.

. Logistics Optimization: Further optimize
transportation routes and modes, particularly for long-
haul and last-mile deliveries, to reduce fuel
consumption and associated emissions.
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