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1. Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF) analysis
for the product opfjuvnzqy, manufactured by xwdjyxfjom. Conducted by
tgytwwsurg, Senior Sustainability Consultant, this analysis adheres to
the GHG Protocol and incorporates the latest 2026 LSR Update
considerations. The assessment provides a cradle-to-grave quantification
of greenhouse gas (GHG) emissions, identifying key hotspots across the
product\'s lifecycle from raw material extraction to end-of-life. The total
Product Carbon Footprint for one functional unit of opfjuvnzqy is calculated
to be 53.86 kg CO2e.

2. Methodology

The Product Carbon Footprint (PCF) analysis for opfjuvnzqy follows a
comprehensive methodology structured around the GHG Protocol
standards, ensuring robust and transparent reporting of greenhouse gas
emissions.

2.1. Define Scope

Functional Unit: The functional unit for this PCF analysis is 1.0
unit of opfjuvnzqy.

System Boundary: While initially referencing a \'factory_gate\'
boundary, this report extends to a **cradle-to-grave** assessment
to fully incorporate all provided parameters, including
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transportation to the customer, use phase, and end-of-life
scenarios. The boundary includes raw material acquisition,
manufacturing, distribution, use, and end-of-life treatment.

Geographic Scope: Final Production Country: China, with a
Supply Chain Focus on Europe for distribution and use phase
assumptions.

Allocation: Emissions are allocated directly to the functional unit.
For shared processes (e.g., transport where the product is part of a
larger load), mass-based allocation is applied where appropriate.

Accounting Standard: The analysis strictly adheres to the GHG
Protocol, categorizing emissions into Scope 1 (direct), Scope 2
(purchased energy), and Scope 3 (value chain) for organizational
context. For PCF, these scopes are applied to the lifecycle stages.

2026 LSR Update: The Land Sector and Removals (LSR) Standard
is acknowledged. For opfjuvnzqy, given its primary material
composition (metals, plastics, electronics), significant direct land-
use change emissions or removals are not quantifiable with the
provided data and are assumed to be negligible at this product
level beyond general supply chain impacts accounted for in
material emission factors.

Scope 3 Compliance: Data collection aimed for at least 95%
coverage for relevant Scope 3 categories, aligning with 2026
requirements for comprehensive value chain reporting.

2.2. Map Lifecycle (LCI Inventory Stages)

The lifecycle of opfjuvnzqy has been mapped into the following stages for
inventory data collection and emission calculation:

Raw Material Extraction & Processing: Includes emissions
associated with the production of all components and packaging
materials as detailed in the Bill of Materials (BOM).

Manufacturing: Emissions from the energy consumption during
the assembly and production processes at the factory in China.

Transportation to Market: Logistics from the factory in China to
the distribution points in Europe and onward to the end customer.

Use Phase: Emissions from the product\'s electricity consumption
over its specified lifespan.
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End-of-Life (EoL): Emissions or avoided emissions associated
with recycling and disposal pathways.

2.3. Collect Data (Primary/Secondary Data Points)

Data for the PCF analysis was collected using a combination of primary
(provided parameters) and secondary (industry-standard emission factors)
data sources:

Detailed Bill of Materials (BOM): The provided data for 
fesujddk was used for high-accuracy material impact calculation.

Logistics Data: Specific transport mode (Ocean Freight + Road
Freight), distance (8000 km Ocean, 500 km Road), and last-mile
delivery channel (Standard Parcel Delivery) were incorporated.

Production Energy Data: Renewable energy usage (70%) and
energy intensity (100 kWh/unit) for the production phase were
applied.

Use Phase Data: Product lifespan (5 years) and energy
consumption in use (20 kWh/year) were used.

End-of-Life Data: Recyclability percentage (60%) and the
presence of circular/take-back programs were considered.

Emission Factors: Industry-standard emission factors from
reputable databases (e.g., Ecoinvent, DEFRA-equivalent sources)
were used for various activities (electricity, transport, materials)
where primary data was not available or as a basis for the provided
BOM factors.

3. Detailed Breakdown of Inputs

3.1. Materials and Packaging (Derived from fesujddk)

The following table details the Bill of Materials (BOM) for opfjuvnzqy,
including quantities, unit emission factors, and total carbon impact for
each component. These figures represent upstream (Scope 3, Category 1)
emissions from material extraction and production.
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ID Description Category Process Qty Unit Emission
Factor
(kgCO2e/
unit or
kg)

Total
Carbon
(kgCO2e)

1 Aluminum
Casing

Metal Die
Casting

0.25 kg 7.5 1.875

2 ABS Plastic
Enclosure

Polymer Injection
Molding

0.15 kg 3.0 0.450

3 Printed
Circuit
Board (PCB)
Assembly

Electronics Assembly 1.0 unit 15.0 15.000

4 Lithium-ion
Battery

Energy
Storage

Assembly 0.05 kg 12.0 0.600

5 Copper
Wiring

Metal Extrusion 0.02 kg 4.0 0.080

6 Packaging
(Cardboard)

Paper Forming 0.08 kg 1.5 0.120

7 User Manual
(Paper)

Paper Printing 0.01 kg 1.0 0.010

Subtotal Material & Packaging Carbon: 18.135
kgCO2e

3.2. Energy Inputs (Production Phase)

The manufacturing process for each unit of opfjuvnzqy in China consumes
a specified amount of electricity. This energy input is adjusted for the
company\'s renewable energy usage.

Energy Intensity: 100 kWh/unit

Renewable Energy Usage: 70%

Non-renewable Electricity Consumption: 100 kWh/unit * (1 -
0.70) = 30 kWh/unit

China Grid Emission Factor (average): 0.57 kgCO2e/kWh

• 

• 

• 

• 



3.3. Transport Inputs

The transportation data is critical for understanding supply chain
emissions.

Product Weight for Transport: Assumed average of 1.0 kg
(including packaging).

Upstream Transport (Road Freight to Factory):
Mode: Road Freight (Heavy Goods Vehicle)

Distance: 500 km

Emission Factor: 0.08 kgCO2e/tonne-km

Downstream Transport (Ocean Freight to Europe):
Mode: Ocean Freight (Container Ship)

Distance: 8000 km

Emission Factor: 0.016 kgCO2e/tonne-km

Last-Mile Delivery:
Channel: Standard Parcel Delivery (Road)

Emission Factor: ~1.0 kgCO2e/package (for local
distribution to customer)

3.4. Use Phase Inputs

Product Lifespan: 5 years

Energy Consumption in Use: 20 kWh/year

Total Energy in Use: 100 kWh (over 5 years)

Assumed European Grid Emission Factor (average): 0.25
kgCO2e/kWh

3.5. End-of-Life (EoL) Inputs

Recyclability Percentage: 60%

Circular/Take-back Programs: Established take-back program
for key components.

Avoided Emissions Factor for Recycling: Assumed 70% saving
compared to virgin material production for recycled content.

Landfill Emission Factor: Assumed 0.05 kgCO2e/kg for non-
recycled waste.

• 

• 
• 

• 

• 

• 
• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



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

Emissions are calculated for each lifecycle stage and categorized
according to the GHG Protocol scopes.

4.1. Raw Materials Acquisition & Processing (Scope 3,
Category 1: Purchased Goods and Services)

Based on the Detailed Bill of Materials (BOM):

Component Category Total Carbon
(kgCO2e)

Metals (Aluminum, Copper) 1.875 + 0.080 =
1.955

Polymers (ABS Plastic) 0.450

Electronics (PCB Assembly, Li-ion Battery) 15.000 + 0.600 =
15.600

Packaging & Manual (Cardboard, Paper) 0.120 + 0.010 =
0.130

Total Raw Materials & Packaging Emissions
(Scope 3, Cat 1)

18.135 kgCO2e

4.2. Upstream Transportation (Scope 3, Category 4:
Upstream Transportation and Distribution)

Road freight emissions for transporting materials or components to the
factory:

Activity: 1.0 kg (product weight) * 500 km = 500 kg-km = 0.5
tonne-km

Emission Factor: 0.08 kgCO2e/tonne-km

Calculation: 0.5 tonne-km * 0.08 kgCO2e/tonne-km = 0.04
kgCO2e
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4.3. Manufacturing (Scope 2: Purchased Electricity)

Emissions from electricity consumption at the manufacturing facility in
China, adjusted for renewable energy usage:

Non-renewable Electricity: 30 kWh/unit

China Grid Emission Factor: 0.57 kgCO2e/kWh

Calculation: 30 kWh/unit * 0.57 kgCO2e/kWh = 17.10 kgCO2e

4.4. Downstream Transportation to Market (Scope 3,
Category 9: Downstream Transportation and
Distribution)

Emissions from product distribution to the end customer:

Ocean Freight (China to Europe):

Activity: 1.0 kg (product weight) * 8000 km = 8000 kg-km = 8
tonne-km

Emission Factor: 0.016 kgCO2e/tonne-km

Calculation: 8 tonne-km * 0.016 kgCO2e/tonne-km = 0.128
kgCO2e

Last-Mile Delivery (Standard Parcel Delivery):

Activity: 1.0 unit (package)

Emission Factor: 1.0 kgCO2e/package

Calculation: 1.0 unit * 1.0 kgCO2e/package = 1.000 kgCO2e

Total Downstream Transportation Emissions: 0.128 + 1.000 = 1.128
kgCO2e

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

Emissions from electricity consumption during the product\'s lifespan:

Total Energy in Use: 100 kWh

Assumed European Grid Emission Factor: 0.25 kgCO2e/kWh

Calculation: 100 kWh * 0.25 kgCO2e/kWh = 25.00 kgCO2e
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4.6. End-of-Life (EoL) Treatment (Scope 3, Category 12:
End-of-Life Treatment of Sold Products)

Emissions and avoided emissions from disposal and recycling:

Product Weight for EoL: 1.0 kg

Recycled Portion: 60% of 1.0 kg = 0.6 kg

Landfilled Portion: 40% of 1.0 kg = 0.4 kg

Avoided Emissions from Recycling:
Total Virgin Material Emissions (relevant to recycling credit):
~18.005 kgCO2e (excluding packaging/manual).

Avoided Emissions: 18.005 kgCO2e * 0.60 (recycled) * 0.70
(saving factor) = -7.56 kgCO2e

Emissions from Landfill:
Landfilled Weight: 0.4 kg

Landfill Emission Factor: 0.05 kgCO2e/kg

Calculation: 0.4 kg * 0.05 kgCO2e/kg = 0.02 kgCO2e

Net End-of-Life Emissions: 0.02 - 7.56 = -7.54 kgCO2e

4.7. Summary of Product Carbon Footprint by Scope and
Stage

The total PCF for opfjuvnzqy is the sum of emissions across all lifecycle
stages.

Lifecycle Stage / GHG Scope Emissions
(kgCO2e/unit)

Scope 2: Purchased Electricity

Manufacturing (Production Energy, China) 17.10

Scope 3: Value Chain Emissions

Category 1: Purchased Goods and Services (Raw
Materials & Packaging)

18.135

Category 4: Upstream Transportation and Distribution
(Road Freight to Factory)

0.04

TOTAL PRODUCT CARBON FOOTPRINT (PCF) 53.86 kgCO2e
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Lifecycle Stage / GHG Scope Emissions
(kgCO2e/unit)

Category 9: Downstream Transportation and
Distribution (Ocean + Last-Mile)

1.128

Category 11: Use of Sold Products 25.00

Category 12: End-of-Life Treatment of Sold Products
(Net)

-7.54

TOTAL PRODUCT CARBON FOOTPRINT (PCF) 53.86 kgCO2e

Note: Scope 1 emissions (direct GHG emissions from operations) are
assumed to be negligible at the product level for this analysis unless
significant on-site fuel combustion for this specific product\'s
manufacturing process was specified.

5. Review & Report

5.1. Hotspot Identification

The analysis reveals the following major emission hotspots for opfjuvnzqy:

Use Phase (25.00 kgCO2e): This is the largest contributor to the
PCF, primarily due to the electricity consumption over the
product\'s 5-year lifespan. This highlights the importance of energy
efficiency during product design and influencing user behavior.

Purchased Goods and Services (18.135 kgCO2e): The
production of raw materials and components, particularly the
Printed Circuit Board Assembly and Aluminum Casing, represents a
significant upstream impact. Efforts to source lower-carbon
materials or reduce material intensity would be beneficial.

Manufacturing (17.10 kgCO2e): While 70% renewable energy is
used, the remaining 30% of grid electricity in China still contributes
substantially due to the country\'s grid carbon intensity. Further
increasing renewable energy penetration or improving energy
efficiency in production processes can reduce this.

End-of-Life (-7.54 kgCO2e): The established circular/take-back
programs and high recyclability percentage lead to significant
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avoided emissions, demonstrating the positive impact of circular
economy initiatives.

5.2. Reliability

The reliability of this PCF analysis is contingent upon the accuracy of the
provided primary data and the representativeness of the secondary
emission factors used. All calculations are performed according to
recognized methodologies. Potential areas for further refinement include:

Collecting more specific primary data for all material production
processes.

Utilizing region-specific emission factors for upstream
transportation routes.

Detailed modeling of the energy mix for the use phase, reflecting
diverse end-user geographies.

Further quantification of the benefits of circular programs beyond
material recycling.

This report provides a robust baseline for xwdjyxfjom to understand the
environmental impact of opfjuvnzqy and to identify strategic areas for
emission reduction in alignment with GHG Protocol standards and
upcoming 2026 requirements.
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