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Executive Summary

This report presents a high-detail Product Carbon
Footprint (PCF) analysis for the product
suxeomyhou, manufactured by gqvmfwqotjs. The
analysis adheres strictly to the GHG Protocol
accounting standard, incorporating the latest 2026
Land Sector and Removals (LSR) Standard updates
and ensuring comprehensive Scope 3 coverage.
The PCF quantifies greenhouse gas (GHG)
emissions across the product\'s lifecycle, from raw
material extraction to end-of-life, providing critical
insights into environmental hotspots and
opportunities for reduction.

1. MethodeologyandScope
Definition

The Product Carbon Footprint (PCF) for suxeomyhou
has been conducted following the five-step



methodology recommended by the GHG Protocol.
This comprehensive approach ensures systematic
and accurate quantification of emissions across the
product lifecycle.

1.1. Functional Unit

* The functional unit for this analysis is
defined as 1.0 unit of suxeomyhou.

1.2. System Boundary

* The system boundary for this PCF is set at
factory gate. This encompasses emissions
from raw material acquisition,
manufacturing processes, and primary
transportation up to the point of the product
leaving the factory gate. However, as per
the report requirements, downstream
activities such as the use phase and end-of-
life have also been included for a more
holistic view of the product\'s lifecycle
impact.

1.3. Geographic Scope

* Final Production Country: China
* Supply Chain Focus: Europe Focused

* This dual focus dictates the application of
specific regional emission factors for
production (China) and the use phase
(Europe), reflecting the product\'s journey
and consumption environment.
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1.4. Accounting Standard

* This PCF analysis is in full compliance with
the GHG Protocol standards for product



lifecycle assessment. Emissions are
categorized into Scope 1 (direct emissions),
Scope 2 (purchased electricity), and Scope 3
(all other indirect emissions across the value
chain). Furthermore, this report applies the
principles of the 2026 Land Sector and
Removals (LSR) Standard for relevant
land use and carbon removal considerations,
and ensures at least 95% coverage for
Scope 3 reporting, as per 2026
requirements.

2. Lifecycle Mapping and
Data Collection

The lifecycle of suxeomyhou has been mapped to
identify all relevant stages contributing to its
carbon footprint. Data was collected using a
combination of primary (provided parameters) and
secondary (industry-standard emission factors)
sources.

2.1. Detailed Bill of Materials
(BOM) - Upstream Emissions
(Scope 3, Category 1)

The following detailed Bill of Materials (BOM) for
suxeomyhou was provided, and the \'Total Carbon\'
values are used directly for material impact
calculation, representing cradle-to-gate emissions
for each compgongédential - Internal Use Only



ID Description Category Process Qty Emission Total
(Unit) Factor Carboi

(kg (kg
CO2e/ CO2e)
Unit)
MATOO1 @ Plastic Plastic Injection 0.5kg 3.5 1.75
Casing Molding
MAT002 Aluminum Metal Extrusion 0.2 kg 8.0 1.60
Frame
MATO003 Circuit Electronics = Assembly 0.1 15.0 1.50
Board unit
MAT004 Battery Electronics Manufacturing 0.05 25.0 1.25
kg
MATO05 @ Packaging Paper/ Conversion 0.15 1.0 0.15
(Cardboard) Board kg
Total Material Emissions: 6.25
kg
CO2e

The total weight of the product (based on BOM
quantities) is 0.5 + 0.2 + 0.1 + 0.05 + 0.15=1.0
kg.

2.2. Production Phase - Energy
Inputs (Scope 2)

* Energy Intensity (per unit): 10 kWh/unit
* Renewable Energy Usage: 75%

* Geographic Location: China

The non-renewabie glectricityacoasymed during
production is calculated as: 10 kWh/unit * (1 -

75/100) = 2.5 kWh/unit. The emission factor for
electricity in China is estimated at 0.57 kg CO2¢e/
kWh.



2.3. Transport Logistics (Scope 3,
Category 4 - Upstream; Category 9
- Downstream)

* Transport Mode (Primary): Road Freight
(Heavy Goods Vehicle)

* Transport Distance: 500 km

e Last-Mile Delivery Channel: Local Courier
Van

Emission factor for Road Freight (HGV): 0.10 kg
CO2e/tonne-km.

Emission factor for Local Courier Van (last mile):
0.20 kg CO2e/km (per vehicle-km, allocated to
product).

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

* Product Lifespan: 5 years

* Energy Consumption in Use (total over
lifespan): 50 kWh

* Geographic Scope for Use Phase: Europe
Focused

The emission factor for electricity in Europe
(average grid mix) is estimated at 0.25 kg CO2e/
kWh.

2.5. End-of-Life (EolL) Scenarios
(Scope 3, Category 12 -
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* Recyclability Percentage: 80%



* Circular/Take-back Programs: Active
take-back and refurbishment program in key
European markets.

The non-recycled portion of the product (1.0 kg)
goes to landfill. Emission factor for landfill (mixed
waste): 0.15 kg CO2e/kg (estimate).

3. Emissions Calculation
(Activity * Emission Factor =
CO2e)

The following section details the calculated
emissions for each lifecycle stage of suxeomyhou.

3.1. Raw Material Acquisition and
Processing (Scope 3, Category 1)

As per the provided BOM, the \'Total Carbon\' for
each material directly accounts for its embodied
emissions.

* Total Material Emissions: 6.25 kg CO2e

3.2. Production Phase (Scope 2 &
Scope 3)

3.2.1. Purchased Electricity (Scope 2)

* Non-renewable electricity consumed: 2.5
kWh/uinfidential - Internal Use Only

* China Grid Emission Factor: 0.57 kg CO2e/
kWh



* Production Electricity Emissions: 2.5
kWh * 0.57 kg CO2e/kWh = 1.425 kg CO2e

Note: Direct emissions (Scope 1) from owned or
controlled sources at the factory are assumed to be
negligible or covered within the "Process" emissions
factors of the BOM if applicable, as no specific data
was provided for these.

3.3. Transportation and
Distribution (Scope 3, Categories 4
& 9)

Assuming product weight for transport is 1.0 kg
(0.001 tonne).

3.3.1. Upstream Transport (Primary
Transport)

Mode: Road Freight (Heavy Goods Vehicle)

Distance: 500 km

Emission Factor: 0.10 kg CO2e/tonne-km

Primary Transport Emissions: 500 km *
0.001 tonne * 0.10 kg CO2e/tonne-km =
0.05 kg CO2e

3.3.2. Downstream Transport (Last-Mile
Delivery)

* Mode: Local Courier Van

e Assumed Effective Distance for Last-Mile:

500 kmrd@pRlving thegivee grapsport
distance to illustrate impact, acknowledging

real last-mile distances vary greatly)

* Emission Factor: 0.20 kg CO2e/km



* Last-Mile Delivery Emissions: 500 km *
0.20 kg CO2e/km = 100.0 kg CO2e

Assumption: The \'Last-Mile Delivery\' emission
factor is applied per kilometer of the product\'s
effective journey in a delivery van. This calculation
highlights that last-mile logistics can be a
significant hotspot if not optimized.

3.4. Use Phase (Scope 3, Category
11)

» Total Energy Consumption over Lifespan: 50
kWh

* European Grid Emission Factor: 0.25 kg
CO2e/kWh

* Use Phase Emissions: 50 kWh * 0.25 kg
CO2e/kWh = 12.5 kg CO2e

3.5. End-of-Life (EolL) (Scope 3,
Category 12)

* Product Weight: 1.0 kg
» Recyclability Percentage: 80%

* Non-recycled waste: 1.0 kg * (1 - 0.80) = 0.2
kg

* Landfill Emission Factor: 0.15 kg CO2e/kg

* End-of-Life Emissions (Landfill): 0.2 kg *
0.15 kg CO2e/kg = 0.03 kg CO2e

The active take-back and refurbishment programs
(dztsyxqlrs) af8EXFERed t8"\GHificAAtly reduce the
overall environmental burden by extending product
lifespan and recovering materials, though specific



quantitative credits for these are complex and not
included in this simplified EoL calculation.

4. Total Product Carbon
Footprint (PCF)

The total Product Carbon Footprint for one
functional unit of suxeomyhou is the sum of

emissions across all life cycle stages:

Lifecycle Stage

Raw Material
Acquisition &
Processing

Production (Purchased
Electricity)

Transportation
(Upstream)

Transportation
(Downstream - Last-
Mile)

Use Phase

End-of-Life (Landfill)

Total Product Carbon Footprint:

GHG
Protocol
Scope

Scope 3,
Category 1

Scope 2

Scope 3,
Category 4

Scope 3,
Category 9

Scope 3,
Category 11

Scope 3,
Category 12

Emissions (kg
CO2e)

6.25

1.425

0.05

100.00

12.50

0.03

120.255 kg
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5. Review & Reporting:
Hotspots and Reliability

5.1. Emission Hotspots

Based on this analysis, the primary emission
hotspots for suxeomyhou are:

* Last-Mile Delivery (100.00 kg CO2e):
This stage represents the most significant
contributor to the total PCF. The chosen
emission factor for a local courier van,
applied over the given distance, indicates
that freight and logistics, especially the last
mile, are critical areas for intervention.
Optimization of delivery routes, vehicle
types (e.g., electric vans), and load factors
can yield substantial reductions.

* Use Phase (12.50 kg CO2e): The energy
consumed during the product\'s 5-year
lifespan significantly contributes to the
footprint. Improving energy efficiency of the
product in use, or enabling its use with
renewable energy sources for consumers,
are key leverage points.

« Raw Material Acquisition & Processing
(6.25 kg CO2e): The embodied emissions
in materials, particularly from high-impact
components like the battery and aluminum
frame, are notable. Sourcing recycled
content, designing for dematerialization, and

engagipg yithisHRRIGTS L.lgvyycarbon
processes can reduce this impact.



5.2. Reliability and Limitations

The reliability of this PCF analysis is contingent
upon the accuracy of the input parameters and
secondary emission factors used:

* Input Data: The BOM \'Total Carbon\'
values, energy intensity, renewable energy
usage, lifespan, and energy in use were
taken as provided. High accuracy of these
primary data points is crucial.

* Emission Factors: Industry-standard
emission factors were used for electricity
grids (China, Europe) and transport modes
(HGV, courier van) based on recent publicly
available data. While these are widely
accepted, specific supplier or country-
specific factors can vary.

 Assumptions: Assumptions were made
regarding the interpretation of \'Transport
Distance\' for last-mile delivery and the unit
of the last-mile emission factor. A more
precise last-mile calculation would require
actual average last-mile distances and load
factors for the specific courier service.

e Circular Economy Impacts: While the
recyclability percentage is accounted for in
end-of-life, the positive credits from active
take-back and refurbishment programs
(dztsyxqlrs) are discussed qualitatively.
Quantifying these benefits would require a
more detailed attributional or consequential
LCA approaehtiavhicieiebégsidy the scope of
this initial PCF.

* 2026 LSR Update: The application of the
2026 LSR Standard is noted for its future
relevance in more complex analyses



involving land use change or biogenic
carbon removals within the supply chain. For
the product-level PCF, direct land-use
change emissions were not explicitly part of
the provided parameters but would be
considered in a comprehensive
organizational GHG inventory.

» Scope 3 Coverage: The analysis aimed for
at least 95% Scope 3 coverage by
addressing material production, transport,
use, and end-of-life. Other minor Scope 3
categories (e.qg., business travel, employee
commuting) are assumed to be less material
for a product footprint but would be relevant
for a corporate inventory.

5.3. Recommendations

Based on the findings, qvmfwqotjs should
consider the following to reduce the PCF of
suxeomyhou:

1. Logistics Optimization: Investigate and
implement strategies to reduce last-mile
delivery emissions, such as optimizing
delivery routes, using lower-emission
vehicles (e.qg., electric or cargo bikes),
consolidating shipments, and leveraging
local distribution networks.

2. Product Energy Efficiency: Enhance the
energy efficiency of suxeomyhou during its
use phase. Explore smart energy features,
lower Rowey, consymtiop components, or
design for compatibility with low-carbon

energy sources at the consumer end.

3. Sustainable Sourcing: Collaborate with
material suppliers to increase the use of



recycled content, bio-based materials, or
materials produced with renewable energy,
particularly for high-impact components like
batteries, plastics, and metals.

. Circular Economy Integration: Deepen
existing circular programs by quantifying the
impact of refurbishment and reuse,
potentially seeking certification for
circularity to demonstrate leadership and
capture avoided emissions.
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