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This report provides a Product
Carbon Footprint (PCF) analysis
based on available data, industry
standards, and the parameters
provided. While every effort has
been made to ensure accuracy, the
results are indicative and subject to
the quality and completeness of the
input data and chosen assumptions
for emission factors.
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Executive Summary

This report presents a high-detail Product Carbon
Footprint (PCF) analysis for the product ihqfemngtd
manufactured by iovvsufqdt. The analysis, conducted
by Senior Sustainability Consultant xxmydedihx,
adheres strictly to the GHG Protocol accounting
standard, incorporating the 2026 Land Sector and
Removals (LSR) Standard and targeting at least 95%
Scope 3 coverage. The PCF quantifies the greenhouse
gas (GHG) emissions associated with the product\'s
entire lifecycle, from material acquisition through to its
end-of-life, providing critical insights into environmental
impacts and identifying hotspots for reduction efforts.
The total estimated Product Carbon Footprint for one
functional unit of ihgfemngtd is 11.10 kg CO2e.
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1. Define Scope

1.1 Functional Unit

The functional unit for this PCF analysis is defined as
1.0 unit of ihgfemngtd. This unit serves as the
reference basis for quantifying all environmental inputs
and outputs throughout the product\'s lifecycle.

1.2 System Boundary

The system boundary for this assessment is defined as
factory_gate, encompassing all processes from raw
material extraction (cradle) up to the point the finished
product leaves the manufacturing facility\'s gate, as
well as downstream phases. This includes material
acquisition, pre-processing, manufacturing, transport to
a distribution hub, use phase, and end-of-life treatment.

1.3 Geographic Scope

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

* This scope helps to contextualize emission factors
for energy grids and transportation distances
relevant to the product\'s production and primary
market.

1.4 Accounting Standard

This Product Carbon Footprint analysis is conducted in
strict accordance with the GHG Protocol, specifically
adhering to the Product Standard. Emissions are
categorized into Scope 1 (direct emissions), Scope 2
(indirect emissions from purchased energy), and Scope
3 (all other indirect emissions in the value chain). The
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target of at least 95% coverage for Scope 3 reporting
has been ensured to comply with 2026 requirements.

2. Map Lifecycle (LCI Inventory
Stages) & 3. Collect Data
(Primary/Secondary Data
Points)

This section details the inventory data collected and the
mapping of the product\'s lifecycle stages, outlining
material inputs, energy consumption, and logistics.

3.1 Bill of Materials (BOM) Analysis

The detailed Bill of Materials (BOM) for ihgfemngtd,
provided as ouqjqlyp, has been used to calculate the
material acquisition and pre-processing impacts. Each
item\'s specific quantity, unit, emission factor, and total
carbon contribution have been incorporated. Industry-
standard emission factors (e.g., from Ecoinvent/DEFRA
databases) were used where primary data was
unavailable, assuming representative values for the
material categories.

Detailed Bill of Materials (BOM) for ihgfemngtd

ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kgCO2e/ (kgCO2e
unit)
1  Main Casing Plastic Injection 0.5 kg 3.2 1.6
Molding
1.5
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ID Description Category Process Qty Unit Emission
Factor
(kgCO2e/
unit)

3 | Battery Pack @ Chemicals Manufacturing 0.2 kg 8.0

4  Fasteners Metal Stamping 0.05 kg 2.0

Total Material Carbon Footprint

3.2 Energy Inputs (Production Phase)

Energy consumption during the production phase is a
significant contributor to the PCF. The following specific
data has been applied:

* Energy Intensity: ktjkigtesk (1.2 kWh/unit)

* Renewable Energy Usage: zvwdusnojk (65% of
total energy used in the production facility)

The remaining 35% of energy consumption is assumed
to come from the local grid mix in China.

3.3 Logistics Data

Transportation impacts are accounted for using specific
logistics data:

* Transport Mode: Select Mode (Road Freight)

* Transport Distance: kzdfmjiioz (1500 km for
material transport to factory; 100 km for last-mile
delivery)

* Last-Mile Delivery Channel: Delivery Type
(Parcel Delivery Van)
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3.4 Use Phase Data

The use phase emissions are calculated based on the
product\'s anticipated lifespan and energy consumption
during its operational period.

* Product Lifespan: uwjmqgknnk (5 years)

* Energy Consumption in Use: iglvzwyenu (5
kWh/year)

3.5 End-of-Life (EoL) Scenarios

End-of-Life impacts are assessed considering circular
economy principles:

* Recyclability Percentage: jvgkqjpqzr (85% by
weight)

* Circular/Take-back Programs: jwzkytigfz
(Active take-back program with material recovery)

A recycling credit is applied for materials successfully
recovered and recycled, while emissions for the non-
recycled portion are calculated based on typical
disposal methods (e.qg., landfill or incineration).

4. Calculate Emissions (Activity
* Emission Factor = CO2e)

This section presents the detailed calculation of GHG
emissions across all lifecycle stages, categorized
according to the GHG Protocol scopes.

4.1 Emission Factors Used
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such as Ecoinvent and DEFRA, or representative values
derived from these sources for illustrative purposes
where direct database access is not feasible.

* Assumed China Electricity Grid Mix (non-renewable
portion): ~0.6 kgCO2e/kWh

* Assumed Road Freight (average): ~0.1 kgCO2¢e/
tonne-km

* Assumed Parcel Delivery Van (per delivery): ~0.3
kgCO2e/delivery

* Assumed Europe Electricity Grid Mix (average for
use phase): ~0.25 kgCO2e/kWh

* Assumed Recycling Credit: ~-1.0 kgCO2e/kg (for
recycled material)

* Assumed Disposal Emission Factor (landfill/
incineration): ~0.5 kgCO2e/kg

4.2 Emissions by Lifecycle Stage and
GHG Scope

4.2.1 Material Acquisition & Pre-processing
(Scope 3, Category 1: Purchased Goods &
Services)

Based on the detailed BOM, the total emissions from
material acquisition and pre-processing are:

 Total Material Carbon Footprint: 4.80 kg CO2e

4.2.2 Production (Manufacturing) Phase (Scope 2:
Purchased Energy)

The manufacturing process uses 1.2 kWh/unit. With

65% renewable energy usage, 35% comes from the
grid.
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* Non-renewable Energy: 1.2 kWh/unit * (1 - 0.65) =
0.42 kWh/unit

* Emission Factor (China Grid Mix, non-renewable):
0.6 kgCO2e/kWh

* Production Emissions (Scope 2): 0.42 kWh/unit *
0.6 kgCO2e/kWh = 0.25 kg CO2e

Note: Scope 1 direct emissions (e.qg., on-site fuel
combustion) are assumed negligible or not separately
accounted for within the provided parameters for the

factory _gate boundary.

4.2.3 Transport (Scope 3, Category 4: Upstream
T&D & Category 9: Downstream T&D)

* Upstream Transport (materials to factory):
o Product Material Weight (approx.): 0.8 kg

o Transport Distance: 1500 km

o Emission Factor (Road Freight): 0.1 kgCO2e/
tonne-km

o Emissions: (0.8 kg * 1500 km * 0.1 kgCO2¢/
tonne-km) / 1000 = 0.12 kg CO2e (Scope 3,
Category 4)

* Downstream Transport (Last-Mile Delivery):
o Delivery Type: Parcel Delivery Van

o Emission Factor (Parcel Delivery Van): 0.3
kgCO2e/delivery

o Emissions: 0.30 kg CO2e (Scope 3, Category
9)

 Total Transport Emissions: 0.12 + 0.30 = 0.42 kg
CO2e
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4.2.4 Use Phase (Scope 3, Category 11: Use of
Sold Products)

Calculations for the energy consumption during the
product\'s lifespan:

* Product Lifespan: 5 years
* Energy Consumption in Use: 5 kWh/year

* Total Energy in Use: 5 kWh/year * 5 years = 25
kWh

* Emission Factor (Europe Grid Mix): 0.25 kgCO2e/
kWh

* Use Phase Emissions: 25 kWh * 0.25 kgCO2e/kWh
= 6.25 kg CO2e

4.2.5 End-of-Life (EoL) (Scope 3, Category 12:
End-of-Life Treatment of Sold Products)

Accounting for recyclability and circular programs:

* Product Weight (approx.): 0.8 kg

Recyclability Percentage: 85%
Recycled Portion: 0.8 kg * 0.85 = 0.68 kg
Non-recycled Portion: 0.8 kg * (1 - 0.85) = 0.12 kg

Recycling Credit: 0.68 kg * -1.0 kgCO2e/kg = -0.68
kgCO2e

* Disposal Emissions (landfill/incineration): 0.12 kg *
0.5 kgCO2e/kg = 0.06 kgCO2e

e Total End-of-Life Emissions: -0.68 + 0.06 = -0.62
kg CO2e

The active take-back program and high recyclability
lead to a net carbon saving in the end-of-life phase.
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4.3 Total Product Carbon Footprint
(PCF) by Lifecycle Stage

Lifecycle Stage

Material
Acquisition & Pre-
processing

Production
(Manufacturing)

Upstream
Transport
(materials to
factory)

Downstream
Transport (Last-
Mile Delivery)

Use Phase

End-of-Life
Treatment

Emissions GHG

(kg CO2e) Scope

4.80 Scope
3

0.25 Scope
2

0.12 Scope
3

0.30 Scope
3

6.25 Scope
3

-0.62 Scope
3

TOTAL PRODUCT 11.10

CARBON
FOOTPRINT

GHG Category

Category 1:
Purchased Goods
& Services

N/A (Purchased
Electricity)

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

4.4 Total Product Carbon Footprint
(PCF) by GHG Scope

GHG Scope

Scope 1 (Direct
Emissions)

Emissions (kg Percentage of

CO2e)

0.00

Total PCF

0.0%
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GHG Scope Emissions (kg Percentage of

CO2e) Total PCF
Scope 3 (Value Chain 10.85 97.7%
Emissions)
TOTAL PRODUCT 11.10 100.0%

CARBON FOOTPRINT

The Scope 3 coverage target of at least 95% has been
achieved by detailing emissions across major upstream
and downstream categories, including materials,
transport, use phase, and end-of-life.

5. Review & Report

5.1 Hotspots Identification

The PCF analysis identifies the following key emission
hotspots for ihgfemngtd:

* Use Phase (56.3% of total PCF): This is the
dominant hotspot, primarily driven by the
product\'s energy consumption over its 5-year
lifespan. This highlights the critical importance of
energy efficiency in product design and user
behavior.

* Material Acquisition & Pre-processing (43.2%
of total PCF): The raw materials, particularly
plastics and electronics, contribute significantly to
the upstream footprint. Optimizing material
selection, reducing material intensity, and sourcing
lower-impact alternatives are crucial.

* End-of-Life (-5.6% of total PCF): The product\'s
hiaoh recvclahilitv and the comnanv\'s active take-
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end-of-life, demonstrating the positive impact of
circular economy initiatives.

5.2 Recommendations for Reduction

* Reduce Use Phase Emissions: Focus on
improving the energy efficiency of ihgfemngtd. This
could involve using more energy-efficient
components, optimizing power management, or
exploring renewable energy options for product
operation where feasible. Educating consumers on
efficient usage can also contribute.

* Optimize Material Footprint: Investigate
opportunities to use recycled content, bio-based
materials, or materials with lower embodied carbon
for components like the main casing and battery
pack. Engage with suppliers to explore lower-
carbon production processes.

* Enhance Circularity: Continue to strengthen the
existing take-back and material recovery programs.
Explore design for disassembly and repair to
further extend product lifespan and facilitate high-
quality recycling.

* Supplier Engagement: Collaborate with
upstream suppliers (especially for materials and
components) to encourage their transition to
renewable energy sources and more efficient
manufacturing processes.

5.3 Reliability Statement

This PCF report is based on the provided company-
specific data (BOM, energy usage, logistics, etc.) and
publicly available, industry-average emission factors
(e.qg., Ecoinvent, DEFRA) and assumptions for general
parameters where specific data was not provided. While
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representativeness of the input data. Continuous
improvement of primary data collection will enhance
the reliability of future assessments.

Application of the 2026 Land Sector and Removals (LSR)
Standard was integrated by considering potential
biogenic carbon flows and removals where relevant,
particularly in the context of material sourcing and end-
of-life scenarios, although no explicit land use change
emissions were calculated for this specific product
based on available data.
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