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Executive Summary

This report presents a high-detail Product Carbon
Footprint (PCF) analysis for xxrelnjekg, manufactured by
xdivtjxdkg. The analysis adheres strictly to the GHG
Protocol standards, incorporating the latest 2026
updates including the Land Sector and Removals (LSR)
Standard and the 95% Scope 3 coverage requirement.
The assessment covers the product\'s lifecycle from raw
material extraction through factory-gate production,
transportation, use, and end-of-life. Where specific data
was not explicitly provided for the placeholder
parameters, illustrative values have been used to
demonstrate the comprehensive methodology. The
findings highlight key emission hotspots and provide a
foundation for targeted reduction strategies.

1. Define Scope

The first step in any PCF analysis is to clearly define the
boundaries and parameters of the study. This ensures
consistency and comparability of results.

* Functional Unit: 1.0 unit of xxrelnjekg. This
represents the reference unit to which all inputs
and outputs are normalized.



 System Boundary: factory gate. This analysis
includes emissions from raw material acquisition,
manufacturing processes up to the point the
product leaves the factory, transportation to the
end-user, the use phase, and end-of-life
treatment. This aligns with a cradle-to-grave
approach, extended to include factory gate as a
specific boundary for reporting.
* Geographic Scope:
* Final Production Country: China
* Supply Chain Focus: Europe Focused
(for upstream and downstream logistics,
where applicable)

* Accounting Standard: GHG Protocol. The
Greenhouse Gas Protocol provides
comprehensive global standardized frameworks
for measuring and managing GHG emissions
from private and public sector operations, value
chains, and mitigation actions. This report aligns
with its principles for accuracy, completeness,
consistency, transparency, and relevance.

* Allocation: Emissions are allocated directly to
the functional unit (1.0 unit of xxrelnjekg) based
on direct material inputs, energy consumption,
and proportional impacts from transport and
end-of-life scenarios.

2. Map Lifecycle (LCI Inventory
Stages) & 3. Collect Data

This section details the various lifecycle stages
considered in the PCF and the data collected for each.
For parameters where specific numerical data was
indicated by a placeholder string (e.g., \'umrgtlhs\' for
BOM), illustrative, representative values have been
generated to demonstrate the calculation methodology
as per the report requirements. Actual high-accuracy



data would replace these illustrative figures in a live
assessment.

Materials Acquisition & Processing
(Upstream - Scope 3, Category 1:
Purchased Goods and Services)

The detailed Bill of Materials (BOM) provides a high-
accuracy basis for calculating material impacts. The
"Total Carbon" value for each item, derived from
Quantity multiplied by its specific Emission Factor, is
used directly.

Provided BOM Data (lllustrative based on
\'umrgtlhs\'):

ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kgCO2e/ (kgCO2e
unit or
kg)
1 Aluminum Metals Die Casting 0.5 kg 12.0 6.00
Casing
2  Plastic Plastics Injection 0.2 kg 3.0 0.60
Housing Molding
3  Circuit Electronics PCB 0.1 unit  15.0 1.50
Board Manufacturing
4  Battery Pack Batteries Assembly 0.3 unit 20.0 6.00
5  Copper Wire Metals Extrusion 0.05 kg 2.5 0.13

Total lllustrative Material Emissions: 14.23 kgCO2e

Production Phase (Direct & Indirect -
Scope 1 & 2)

Emissions from the manufacturing process at the
production facility in China are captured here, focusing
on energy consumption. For this product PCF, direct



emissions (Scope 1) from owned/controlled sources are
considered negligible as the primary production impact
is from purchased electricity. Scope 2 covers indirect
emissions from purchased electricity.

* Renewable Energy Usage (\'equezmivuh\'):
70% (lllustrative)

* Energy Intensity (\'wsjmjgjmuu\'): 15 kWh/
unit (lllustrative)

 Assumed Electricity Grid Emission Factor
(China): 0.6 kgCO2e/kWh (for non-renewable
portion, illustrative, based on industry averages
and factors from sources like Ecoinvent or DEFRA
for regional grids)

Transportation (Upstream &
Downstream - Scope 3, Categories 4 &
9)

Logistics impacts cover both inbound raw materials and
outbound finished products. Given the "factory gate"
boundary, outbound transport to the customer is
included. For the purpose of calculation, a total product
weight of 1.15 kg (sum of illustrative BOM quantities) is
used.

* Main Transport Mode (\'Select Mode\'):
Ocean Freight (lllustrative)

* Transport Distance (\'nkvyitgiyy\'): 8000 km
(Ocean) (lllustrative)

* Last-Mile Delivery Channel (\'Delivery
Type\'): Standard Parcel Delivery (via Truck)
(Hustrative)

* Last-Mile Transport Distance: 500 km (Truck)
(Hllustrative)

 lllustrative Emission Factor - Ocean Freight:
0.005 kgCO2e/kg-km (illustrative, based on
general freight factors from sources like DEFRA/
Ecoinvent)



* lllustrative Emission Factor - Truck: 0.1
kgCO2e/kg-km (illustrative, based on general
freight factors from sources like DEFRA/
Ecoinvent)

Use Phase (Downstream - Scope 3,
Category 11: Use of Sold Products)

The energy consumption during the product\'s
operational life significantly contributes to its overall
footprint, especially for electronic goods.

* Product Lifespan (\'hxgnehesul\'): 5 years
(llustrative)

* Energy Consumption in Use
(\'nhynfgmsgk\'): 20 kWh/year (lllustrative)
 Assumed Electricity Grid Emission Factor
(Use Phase, Europe Focused): 0.3 kgCO2¢e/
kWh (illustrative, reflecting a typical European

grid mix during use phase).

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

End-of-life scenarios, including recycling and disposal,
are critical for reflecting circular economy impacts. A
credit for avoided emissions from recycling is applied.

* Recyclability Percentage (\'dvqumzxkge\'):
80% (lllustrative)

e Circular/Take-back Programs (\'fxyfksxjfi\'):
Active take-back program with material recovery
(Qualitative information).

* lllustrative Landfill Emission Factor: 0.5
kgCO2e/kg (for the non-recycled portion)

* lllustrative Recycling Avoided Emission
Factor: -1.0 kgCO2e/kg (credit for materials



effectively recycled, representing avoided
primary production)

4. Calculate Emissions

Emissions are calculated using the formula: Activity
Data x Emission Factor = CO2e. All greenhouse gases
(CO2, CH4, N20, HFCs, PFCs, SF6, NF3) are converted
to CO2 equivalents (CO2e) using their respective Global
Warming Potentials (GWPs).

GHG Protocol Scopes Categorization

Emissions are categorized into three scopes as per the
GHG Protocol:

* Scope 1: Direct GHG Emissions from sources
owned or controlled by the company (e.g., fuel
combustion in company vehicles, process
emissions). For this product PCF with a
\'factory_gate\' boundary, direct process
emissions from product manufacturing are
considered within the production phase but are
typically minimal or zero compared to energy
consumption for a typical electronic product.

* Scope 2: Indirect GHG Emissions from
Purchased Energy (e.qg., electricity, heat,
steam).

* Scope 3: Other Indirect GHG Emissions
occurring in the value chain, both upstream and
downstream. These often constitute the majority
of a company\'s carbon footprint.

Application of 2026 LSR Update

The GHG Protocol\'s Land Sector and Removals (LSR)
Standard, released on January 30, 2026, provides
accounting requirements and guidance for land
emissions and CO2 removals, effective January 1, 2027.



It applies to entities with significant land sector
activities and those choosing to report CO2 removals or
CO2 capture with geologic storage. While this PCF for
xxrelnjekg does not explicitly involve significant land
sector activities (e.g., agriculture), adherence to this
standard would be crucial if such activities were part of
the product\'s value chain. It facilitates the transparent
tracking and reporting of land-based emissions and CO2
removals, including technological removals.

Scope 3 Compliance (95% Coverage)

As per the 2026 proposed revisions to the GHG Protocol
Scope 3 Standard, companies are required to account
for at least 95% of their total required Scope 3
emissions. This ensures comprehensive reporting across
the value chain by including all major emission sources
by magnitude, allowing flexibility to exclude minor
sources up to 5%. Our analysis aims to capture all
material Scope 3 categories relevant to xxrelnjekg.

Detailed Emission Calculations
(Hlustrative)

1. Materials Acquisition & Processing (Upstream -
Scope 3, Category 1)

Based on the illustrative BOM data, the sum of "Total
Carbon" values:

* Aluminum Casing: 6.00 kgCO2e
* Plastic Housing: 0.60 kgCO2e

* Circuit Board: 1.50 kgCO2e

» Battery Pack: 6.00 kgCO2e

* Copper Wire: 0.13 kgCO2e

Total Material Emissions = 14.23 kgCO2e



2. Production Phase (Scope 2)

» Total Energy Intensity: 15 kWh/unit
* Renewable Energy Usage: 70%

* Non-Renewable Energy: 15 kWh/unit * (1 - 0.70)
= 4.5 kWh/unit

e |llustrative Emission Factor (China Grid): 0.6
kgCO2e/kWh

* Production Emissions = 4.5 kWh/unit * 0.6
kgCO2e/kWh = 2.70 kgCO2e

3. Transportation (Upstream & Downstream -
Scope 3, Categories 4 & 9)

* Product Weight: 1.15 kg (sum of illustrative BOM
quantities)

* Ocean Freight Emissions: 1.15 kg * 8000 km *
0.005 kgCO2e/kg-km = 46.00 kgCO2e

* Truck (Last-Mile) Emissions: 1.15 kg * 500 km *
0.1 kgCO2e/kg-km = 57.50 kgCO2e

* Total Transport Emissions = 46.00 + 57.50
= 103.50 kgCO2e

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

* Product Lifespan: 5 years
* Energy Consumption in Use: 20 kWh/year

* Total Energy in Use: 20 kWh/year * 5 years = 100
kWh

* [llustrative Emission Factor (Europe Grid): 0.3
kgCO2e/kWh

e Use Phase Emissions = 100 kWh * 0.3
kgCO2e/kWh = 30.00 kgCO2e



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

Product Weight: 1.15 kg
Recyclability Percentage: 80%
Landfilled Portion: 1.15 kg * (1 - 0.80) = 0.23 kg

Landfill Emissions: 0.23 kg * 0.5 kgCO2e/kg =
0.12 kgCO2e

* Recycled Portion: 1.15 kg * 0.80 = 0.92 kg

* Recycling Avoided Emissions: 0.92 kg * (-1.0
kgCO2e/kg) = -0.92 kgCO2e

* Total End-of-Life Emissions = 0.12 - 0.92 =
-0.80 kgCO2e

Overall Product Carbon Footprint (PCF)
Summary (lllustrative)

Lifecycle Stage GHG Scope Illustrative
Emissions
(kgCO2e/unit)

Materials Acquisition & = Scope 3 14.23

Processing (Category 1)

Production Phase Scope 2 2.70

Transportation Scope 3 103.50

(Upstream & (Category 4 &

Downstream) 9)

Use Phase Scope 3 30.00
(Category 11)

End-of-Life Scope 3 -0.80
(Category 12)

Total lllustrative Product Carbon 149.63 kgCO2e

Footprint

Note: All calculations are illustrative, based on the
placeholder parameters and representative emission
factors for demonstration purposes. A full PCF would



utilize specific, audited data and up-to-date industry or
country-specific emission factors from databases like
Ecoinvent or national government sources (e.g., DEFRA
for the UK).

5. Review & Report

Emission Hotspots (lllustrative)

Based on the illustrative calculations, the primary
emission hotspots for xxrelnjekg are:

* Transportation (103.50 kgCO2e): This stage
represents the largest portion of the PCF,
highlighting the significant impact of global
supply chains and freight.

* Use Phase (30.00 kgCO2e): The energy
consumption during the product\'s operational
lifespan is a substantial contributor, emphasizing
the importance of energy-efficient design.

* Materials Acquisition & Processing (14.23
kgCO2e): The raw materials, particularly
components with high embodied emissions like
aluminum and batteries, contribute significantly.

Reliability and Recommendations

The reliability of this PCF is dependent on the accuracy
and specificity of the input data. For a truly accurate
PCF, primary data from suppliers (e.g., specific
manufacturing energy consumption, material
compositions) and precise logistics data are essential.
The use of average or secondary emission factors, while
necessary for this demonstration, introduces a degree
of uncertainty.



Recommendations for Emission Reduction:

* Optimize Logistics: Investigate opportunities
to reduce transportation distances, shift to lower-
emission transport modes (e.qg., rail over air
freight where feasible), and consolidate
shipments.

* Enhance Product Energy Efficiency: Focus
R&D on minimizing energy consumption during
the product\'s use phase, potentially through
more efficient components or power
management features.

* Sustainable Material Sourcing: Explore
sourcing lower-carbon alternative materials,
increasing recycled content, or working with
suppliers who use renewable energy in their
production processes.

* Strengthen Circularity: Continue to expand
the existing take-back programs and investigate
advanced recycling technologies to maximize
material recovery and minimize end-of-life
impacts.

* Increase Renewable Energy Adoption:
Where direct control is possible, increase the use
of renewable energy in manufacturing
operations. For outsourced production, engage
with suppliers to encourage their transition to
renewable energy sources.

Confidential - Internal Use Only



	Product Carbon Footprint Analysis Report
	for xxrelnjekg

	Product Carbon Footprint Report: xxrelnjekg
	Executive Summary
	1. Define Scope
	2. Map Lifecycle (LCI Inventory Stages) & 3. Collect Data
	Materials Acquisition & Processing (Upstream - Scope 3, Category 1: Purchased Goods and Services)
	Production Phase (Direct & Indirect - Scope 1 & 2)
	Transportation (Upstream & Downstream - Scope 3, Categories 4 & 9)
	Use Phase (Downstream - Scope 3, Category 11: Use of Sold Products)
	End-of-Life (Downstream - Scope 3, Category 12: End-of-Life Treatment of Sold Products)

	4. Calculate Emissions
	GHG Protocol Scopes Categorization
	Application of 2026 LSR Update
	Scope 3 Compliance (95% Coverage)
	Detailed Emission Calculations (Illustrative)
	1. Materials Acquisition & Processing (Upstream - Scope 3, Category 1)
	2. Production Phase (Scope 2)
	3. Transportation (Upstream & Downstream - Scope 3, Categories 4 & 9)
	4. Use Phase (Downstream - Scope 3, Category 11)
	5. End-of-Life (Downstream - Scope 3, Category 12)

	Overall Product Carbon Footprint (PCF) Summary (Illustrative)

	5. Review & Report
	Emission Hotspots (Illustrative)
	Reliability and Recommendations



