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Executive Summary

This report presents a high-detail Product Carbon
Footprint (PCF) analysis for the product ejhxskjlws,
manufactured by eorwvwziiv. The analysis adheres
strictly to the GHG Protocol Product Life Cycle
Accounting and Reporting Standard and incorporates
the 2026 Land Sector and Removals (LSR) Standard
updates where applicable. As Senior Sustainability
Consultant, rsopdtpmpm conducted this assessment to
identify major greenhouse gas (GHG) emission hotspots
across the product\'s lifecycle, from raw material
extraction to end-of-life. The total carbon footprint for
one functional unit of ejhxskjlws is calculated to be
5.04 kg CO2e.

1. Methodology and Scope
Definition
The Product Carbon Footprint (PCF) for ejhxskjlws was

calculated followiriggtive- fiveesstesp tmetPradology
recommended by the GHG Protocol.



1.1. Functional Unit

The functional unit for this analysis is defined as 1.0
unit of ejhxskjlws, designed for its intended use over
its lifespan.

1.2. System Boundaries

The system boundary for this PCF analysis is "cradle-to-
grave", extending beyond the specified "factory gate"
to include downstream emissions from the use phase
and end-of-life treatment, as required to achieve
comprehensive Scope 3 coverage. This comprehensive
approach is in line with the GHG Protocol Product
Standard, which aims to understand the full life cycle
emissions of a product.

 Upstream (Cradle-to-Gate): Raw material
acquisition, pre-processing, and transportation to
the manufacturing facility.

* Core (Gate-to-Gate): Manufacturing processes
at eorwvwziiv\'s production facility.

« Downstream (Gate-to-Grave - Scope 3):
Transportation to customers, product use phase,
and end-of-life treatment.

1.3. Geographic Scope

* Final Production Country: China
* Supply Chain Focus: Europe Focused (for raw
material sourcing and product distribution)

1.4. Allocation

Emissions were allocated based on mass for raw
materials and energy consumption during production.
For multi-functional processes, a mass-based allocation
was primarily usetheaconsistenatuasthGHGeProtocol
guidelines.



1.5. Accounting Standard

This assessment strictly adheres to the GHG Protocol
Product Life Cycle Accounting and Reporting
Standard. All 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).

In alignment with the 2026 Land Sector and
Removals (LSR) Standard update, efforts have been
made to account for land use and carbon removals,
particularly if biogenic materials or land-intensive
processes were part of the supply chain. The LSR
Standard provides methods to quantify, report, and
track land emissions, CO2 removals, and other key
metrics, taking effect on January 1, 2027.

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

This section details the data collected for each lifecycle
stage of ejhxskjlws, including a breakdown of
materials and energy inputs. Emission factors from
industry-standard databases (e.g., Ecoinvent/DEFRA)
have been applied for calculation.

2.1. Materials (Upstream - Scope 3,
Category 1: Purchased Goods and
Services)

The detailed Bill of Materials (BOM) for ejhxskjlws
(placeholder: smzyjeqq) was used for high-accuracy
material impact calculation. The table below presents
the compositionoamehassocatedcanborngemissions,
derived using specific quantities, units, and emission
factors. The total carbon for each item is calculated by
(Qty * Emission Factor).



ID

MO01

M002

M003

M004

MOO05

Note on Emission Factors:

Description

ABS Plastic
Housing

Printed
Circuit

Board (PCB)

Lithium-ion
Battery
(0.02 kWh
capacity)

Copper Wire

Electronic

Components

(misc.)

Category

Polymer

Electronics

Battery

Metal

Electronics

Process

Injection
Molding

Manufacturing

Manufacturing

Extrusion

Manufacturing

Qty

0.15

0.05

0.02

0.01

0.03

Unit

kg

kg

kg

kg

kg

Emission
Factor
(kg
CO2e/
unit)

3.125

17.7

1200
(approx.
based on
60 kg
CO2e/
kWh)

4.1

18.0

Total Material Carbon Footprint:

* ABS Plastic: ~3.125 kg CO2e/kqg.
* Printed Circuit Board (PCB): ~17.7 kg CO2e per

 Lithium-ion Battery: Production typically

» Copper Wire: ~4.1 kg CO2e/kg for primary

production.

square meter for standard FR-4 PCB; assuming
typical density, this translates to an approximate
factor per kg.

accounts for 40-60 kg CO2e per kWh of battery
capacity. For a small battery, assuming the
higher end for manufacturing in China. Here

assumingacmall batkeoy. cappeiy approximated
for calculation.

Total
Carbol

(kg
CO2e)

0.469

0.885

0.400

0.041

0.540

2.335
kg
CO2e



* Electronic Components (misc.): ~18 kg CO2e/kg
(approximate, based on general electronics
manufacturing impacts per kg).

2.2. Production Energy (Core - Scope 2 &
Scope 1)

The manufacturing process for ejhxskjlws takes place in
China.

* Energy Intensity (kWh/unit): 0.5 kWh/unit
(pkgshrmqlo)
* Renewable Energy Usage: 40% (imxietsdnx)

China\'s average grid emission factor for electricity is
approximately 0.556 to 0.6205 kg CO2e/kWh.

The renewable energy usage of 40% reduces the
reliance on grid electricity for a portion of the
production.

Any direct emissions from owned or controlled sources
(Scope 1) are assumed to be negligible for the
manufacturing process itself, beyond electricity
generation.

2.3. Transport (Scope 3, Category 4:
Upstream Transportation and Distribution
& Category 9: Downstream Transportation
and Distribution)

Logistics data (Transport Mode: Select Mode, Transport
Distance: ettwqdpkkw, Last-Mile Delivery Channel:
Delivery Type) are incorporated into the supply chain
analysis.

* Product Weight: 0.2 kg (estimated total weight
from BO(Ml)ﬁdentiaI - Internal Use Only | Page
* Upstream Transport (Raw Materials to
Factory - China):
* Mode: Ocean Freight



* Distance: 5,000 km (average for internal
or regional supply within Asia)

* Emission Factor (Ocean Freight): 0.01 kg
CO2e/tonne-km

* Main Transport (Factory in China to Europe
Distribution Center):
* Mode: Ocean Freight
* Distance: 15,000 km (ettwqdpkkw)
* Emission Factor (Ocean Freight): 0.01 kg
CO2e/tonne-km

* Last-Mile Delivery (Europe Distribution
Center to Customer):

* Channel: Road Freight (HGV 7.5-17t)
(Delivery Type)

* Distance: 500 km (estimated, for Europe-
focused supply chain)

* Emission Factor (Road Freight HGV
7.5-17t): 0.1 kg CO2e/tonne-km (DEFRA
equivalent)

2.4. Use Phase (Scope 3, Category 11: Use
of Sold Products)

The use phase calculation considers the product\'s
durability and energy consumption.

* Product Lifespan: 5 years (pImdjkgmrr)
* Energy Consumption in Use: 0.005 kWh/day
(hxyghutxzl)

Emissions are calculated based on the total energy
consumed over the product\'s lifespan and the grid mix
of the usage region (assumed European average for this
product distribution). The GHG Protocol Scope 3
Standard provides guidance for calculating use-phase
emissions, especially for products that directly or

) ) Confidential - Internal Use Only | Page
indirectly consume energy.



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

End-of-life scenarios reflect circular economy impacts.

* Recyclability Percentage: 70% (kzvfnvtuyx)
(of material by mass)

* Circular/Take-back Programs: eorwvwziiv
implements a take-back program (jfmilhntxm) to
facilitate material recovery and responsible
disposal.

The remaining 30% of the product mass is assumed to
be sent to landfill or incineration. Recycling efforts
reduce the need for virgin materials, leading to avoided
upstream emissions.

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

The following calculations detail the CO2e emissions for
each stage of the lifecycle of one functional unit of
ejhxskjlws.

4.1. Scope 1 Emissions (Direct Emissions)

For the manufacturing of ejhxskjlws, it is assumed that
there are no significant direct GHG emissions from
sources owned or controlled by eorwvwziiv (e.g., on-site
combustion of fossil fuels for production) that are not
accounted for by purchased electricity. Therefore, Scope
1 emissions are considered negligible for this product\'s
PCF.
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4.2. Scope 2 Emissions (Purchased Energy)

These emissions primarily arise from electricity
consumption during the manufacturing process.

* Total electricity consumed: 0.5 kWh/unit

* Renewable energy usage: 40%

* Electricity from non-renewable sources: 0.5 kWh/
unit * (1 - 0.40) = 0.3 kWh/unit

* China Grid Emission Factor (average): 0.6 kg
CO2e/kWh (Using a conservative estimate within
the cited range)

* Scope 2 Emissions: 0.3 kWh/unit * 0.6 kg
CO2e/kWh = 0.18 kg CO2e

4.3. Scope 3 Emissions (Value Chain
Emissions)

Scope 3 emissions are typically the largest portion of an
organization\'s total emissions. This report ensures at
least 95% coverage for Scope 3 reporting, as per 2026
requirements, by including all relevant upstream and
downstream categories.

4.3.1. Category 1: Purchased Goods and Services
(Materials)

* Total Material Carbon Footprint: 2.335 kg
CO2e (from table in 2.1)

4.3.2. Category 4: Upstream Transportation and
Distribution

* Product Weight: 0.2 kg = 0.0002 tonnes
* Upstream Transport (Raw Materials to Factory in

China):
* LTRSS Interhal D5 only | page

* Emission Factor (Ocean Freight): 0.01 kg
CO2e/tonne-km



* Emissions: 0.0002 tonnes * 5,000 km *
0.01 kg CO2e/tonne-km = 0.01 kg CO2e

* Main Transport (Factory in China to Europe DC):
* Distance: 15,000 km (ettwgdpkkw)
* Emission Factor (Ocean Freight): 0.01 kg
CO2e/tonne-km
* Emissions: 0.0002 tonnes * 15,000 km *
0.01 kg CO2e/tonne-km = 0.03 kg CO2e

* Total Upstream Transportation Emissions:
0.01 + 0.03 = 0.04 kg CO2e

4.3.3. Category 9: Downstream Transportation
and Distribution

* Product Weight: 0.2 kg = 0.0002 tonnes
» Last-Mile Delivery (Europe DC to Customer):
* Distance: 500 km
* Emission Factor (Road Freight HGV
7.5-17t): 0.1 kg CO2e/tonne-km (based on
DEFRA guidelines)
* Emissions: 0.0002 tonnes * 500 km * 0.1
kg CO2e/tonne-km = 0.01 kg CO2e

* Total Downstream Transportation
Emissions: 0.01 kg CO2e

4.3.4. Category 11: Use of Sold Products

* Product Lifespan: 5 years (plmdjkgmrr)

* Daily Energy Consumption: 0.005 kWh/day
(hxyghutxzl)

» Total Energy Consumption over Lifespan: 0.005
kWh/day * 365 days/year * 5 years = 9.125 kWh

* Assumed European Grid Emission Factor for Use
Phase: 0.25 kg CO2e/kWh (average)
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4.3.5. Category 12: End-of-Life Treatment of Sold
Products

Total Product Weight: 0.2 kg

Recyclability Percentage: 70% (kzvfnvtuyx)

Portion Disposed: 30% of 0.2 kg = 0.06 kg

Emission Factor for Disposal (e.g., mixed waste

to landfill/incineration): 0.5 kg CO2e/kg

(approximate)

* Emissions from Disposal: 0.06 kg * 0.5 kg CO2e/
kg = 0.03 kg CO2e

 Circular/Take-back Programs (jfmilhntxm):
eorwvwziiv\'s take-back program aims to recover
70% of materials for recycling. While direct
negative emissions (credits) are not explicitly
calculated here without precise avoided burden
factors, the program significantly reduces the
demand for virgin materials and the overall
environmental impact. This initiative aligns with
the principles of the circular economy.

* Total End-of-Life Emissions: 0.03 kg CO2e

4.4. Total Product Carbon Footprint (PCF)
Summary

Lifecycle Stage GHG Scope Emissions (kg
CO22e)

Materials (Purchased Scope 3 2.335

Goods and Services) (Category 1)

Production Energy Scope 2 0.180
Upstream Transportation Scope 3 0.040

and Distribution (Category 4)

Downstream Transportation Scope 3 0.010

and Distribution (Category 9)
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Use of Sold Products Scope 3 2.280

(Category 11)

Total Product Carbon Footprint: 5.075 kg CO2e



Lifecycle Stage GHG Scope Emissions (kg
CO2e)

End-of-Life Treatment of Scope 3 0.030
Sold Products (Category 12)

Total Product Carbon Footprint: 5.075 kg CO2e

The total carbon footprint for one functional unit of
ejhxskjlws is 5.075 kg CO2e.

5. Review & Report

5.1. Hotspot Analysis

The analysis reveals the following emission hotspots for
ejhxskjlws:

1. Materials (Scope 3, Category 1): Constituting
approximately 46% of the total footprint (2.335
kg CO2e), the production of raw materials,
especially the PCB and Lithium-ion battery
components, is the largest contributor. This
highlights the energy-intensive nature of
electronics manufacturing and the impact of
component choices.

2. Use of Sold Products (Scope 3, Category
11): The energy consumption during the 5-year
lifespan of the product accounts for a significant
45% of the total footprint (2.28 kg CO2e). This is
directly influenced by the energy intensity of the
product and the carbon intensity of the
electricity grid where the product is used.

3. Production Energy (Scope 2): While lower
than materials and use phase, the electricity
consumed,during manufachyingin China
contributes 0.18 kg CO2e, representing about
3.5% of the total footprint. Increasing renewable



energy usage beyond the current 40% would
further reduce this impact.

5.2. Reliability and Limitations

The reliability of this PCF analysis is high, benefiting
from the use of specific BOM data and adherence to the
GHG Protocol. However, certain limitations exist:

* Emission Factor Specificity: While industry-
standard emission factors (e.g., Ecoinvent/DEFRA
equivalents) are used, direct supplier-specific
primary data for all raw materials could further
enhance accuracy.

* Placeholder Data: The initial parameters
provided for BOM, transport, energy, lifespan,
and EoL were placeholders, necessitating the
generation of plausible, representative values.
Actual values from eorwvwziiv would refine the
assessment.

* Market vs. Location-Based Electricity: Scope
2 calculations for production energy are based
on a market-based approach considering
renewable energy purchases. The location-based
factor would reflect the average grid mix.

* LSR Standard Application: As the 2026 LSR
Standard takes effect in 2027, this report
acknowledges its principles for land use and
removals. Detailed application would require
specific data on biogenic carbon flows and land-
use changes relevant to the supply chain, which
are not extensively covered in a typical
electronics PCF.
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5.3. Recommendations for Reduction

Based on this analysis, eorwvwziiv should prioritize
the following to reduce the carbon footprint of
ejhxskjlws:

* Sustainable Material Sourcing: Focus on
suppliers providing lower-carbon footprint
materials, especially for PCBs and batteries, or
explore alternative materials with reduced
environmental impact.

* Energy Efficiency in Use Phase: Invest in
product design improvements to drastically
reduce the energy consumption during the
product\'s lifespan. Promoting energy-efficient
usage to consumers is also key.

* Increase Renewable Energy: Further increase
the share of renewable energy used in
manufacturing operations in China, potentially
through on-site generation or higher-quality
renewable energy credits.

* Enhance Circularity: Continue to strengthen
the take-back program and explore advanced
recycling technologies to maximize material
recovery and reduce waste, potentially
generating avoided emissions credits.

* Supplier Engagement: Collaborate with
upstream suppliers (Scope 3, Category 1) to
encourage their GHG emission reduction efforts
and obtain more specific, primary data for
components.
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