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This report presents a high-detail Product Carbon Footprint
(PCF) analysis for the product lypgijrxdm, manufactured by
uzsiwzurkg. The analysis adheres strictly to the GHG
Protocol standards, encompassing Scope 1, Scope 2, and
Scope 3 emissions, and incorporates the latest 2026 Land
Sector and Removals (LSR) Standard updates where
applicable. The primary objective is to quantify the total
greenhouse gas (GHG) emissions associated with the
product\'s lifecycle, identify key emission hotspots, and
provide a foundation for sustainability improvements.

Executive Summary

The Product Carbon Footprint (PCF) for lypgijrxdm has been
calculated to be approximately 33.50 kg CO2e per
functional unit. The most significant contributions to this
footprint stem from the Purchased Goods and Services
(materials), followed by the Use Phase and Production
energy. The End-of-Life phase demonstrates a net carbon
saving due to the product\'s high recyclability, highlighting
the positive impact of circular economy initiatives. This
analysis provides uzsiwzurkg with critical insights into its
product\'s environmental impact, identifying areas for
targeted emission reduction strategies throughout the
product lifecycle.
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Methodology

The Product Carbon Footprint (PCF) analysis for lypgijrxdm
follows a robust methodology aligned with the GHG Protocol
Product Standard, specifically employing a cradle-to-grave
approach (inclusive of raw material acquisition, production,
transport, use, and end-of-life). The following steps detail the
process:

1. Define Scope

Functional Unit: 1.0 unit of lypgijrxdm. This defines
the quantified performance of the product system for
use as a reference unit.
System Boundary: Factory-gate (for production)
expanded to a cradle-to-grave perspective, including
upstream (raw material extraction, pre-processing,
inbound transport), core (manufacturing, outbound
transport), use phase, and downstream (end-of-life
treatment).
Geographic Scope: Final Production Country: China.
Supply Chain Focus: Europe Focused (for inbound
materials and outbound distribution).
Accounting Standard: GHG Protocol 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).
Allocation: Mass-based allocation is applied where co-
products or by-products are identified, to distribute
environmental burdens proportionally. For recycling, the
"recycled content method" is used, allocating emissions
from the recycling process to the user of the recycled
material, while avoided emissions from primary
material displacement are credited to the end-of-life
stage of the disposed product.

• 

• 

• 

• 

• 

Page 13 | Confidential - Internal Use Only 



2. Map Lifecycle (Life Cycle Inventory
Stages)

The lifecycle of lypgijrxdm is mapped across the following
stages:

Raw Material Acquisition & Pre-processing:
Extraction, processing, and refining of all raw materials
detailed in the Bill of Materials (BOM), including
manufacturing of intermediate products.
Production (Manufacturing): Energy consumption
and direct emissions from the factory operations in
China.
Transport:

Upstream (Inbound Logistics): Transportation
of raw materials from European suppliers to the
manufacturing facility in China.
Downstream (Distribution): Transportation of
the finished product from the factory in China to
distribution centers and subsequently to the
customer in Europe.
Last-Mile Delivery: Final delivery to the end-
user.

Use Phase: Energy consumption by the product during
its lifespan, based on estimated usage patterns.
End-of-Life (EoL): Collection, sorting, recycling, and
disposal (landfilling/incineration) of the product
components at the end of their functional life.

Detailed Breakdown of Materials and
Energy Inputs (Illustrative BOM for
jkqhnxdy)

Based on the provided Detailed Bill of Materials (BOM), the
following material inputs were considered, with their
associated pre-calculated carbon impacts. These specific
values are used for high-accuracy material impact
calculation:

• 

• 

• 
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• 
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ID Description Category Process Qty
(kg)

Emission
Factor
(kgCO2e/
kg)

Total
Carbon
(kgCO2e)

1 Steel Casing Metal Stamping 2.0 2.2 4.4

2 Plastic
Housing

Plastic Injection
Molding

1.5 3.0 4.5

3 Aluminum
Heat Sink

Metal Die
Casting

0.5 10.0 5.0

4 Circuit
Board

Electronic Assembly 0.2 20.0 4.0

5 Copper Wire Metal Extrusion 0.1 5.0 0.5

6 Packaging Cardboard Conversion 0.3 1.5 0.45

Total Product Weight 4.6
kg

Total Material Carbon (from BOM) 18.85
kgCO2e

Energy inputs are quantified per functional unit for the
production phase (electricity) and use phase (electricity).

3. Collect Data (Primary/Secondary Data
Points)

Primary data for material impacts was directly derived from
the "Total Carbon" values provided in the Detailed Bill of
Materials (jkqhnxdy). Where specific emission factors were
not provided in the BOM for processes or energy, industry-
standard secondary emission factors were utilized from
reputable databases (e.g., Ecoinvent, DEFRA, Climatiq, IEA,
EPA WARM) to ensure comprehensive coverage. The
following specific parameters were incorporated:

Material Carbon Impact: Summation of "Total
Carbon" from the provided BOM.
Transport Mode: "Select Mode" (assumed Road
Freight - HGV 34t+ for long haul, Light Commercial
Vehicle for last-mile).

• 

• 
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Transport Distance: "ozrtwjmgpw" (assumed 1500
km inbound from Europe to China, 500 km outbound
from China to Europe, and 100 km for last-mile delivery
within Europe, totalling 2100 km per unit).
Last-Mile Delivery Channel: "Delivery
Type" (assumed Light Commercial Vehicle).
Renewable Energy Usage: "ruyexmtvuq" (assumed
40% renewable energy for production).
Energy Intensity (kWh/unit): "pziduogqjq" (assumed
15 kWh/unit for production).
Product Lifespan: "eiujhinomo" (assumed 3 years).
Energy Consumption in Use: "gfjrhqvzjy" (assumed
50 kWh over product lifespan).
Recyclability Percentage: "zkllwehvkw" (assumed
60%).
Circular/Take-back Programs:
"flquzigeue" (acknowledged as existing, assumed 10%
return rate for refurbishment, though specific avoided
emissions from refurbishment are not quantified in this
report for simplicity).

Key Emission Factors Used (Illustrative Calculations):

China Grid Electricity Emission Factor: 0.6205 kg CO2e/
kWh (2023 national average).
Europe Grid Electricity Emission Factor (average): 0.274
kg CO2e/kWh (EU-27 average).
Road Freight (HGV >20t) Emission Factor (Europe/China
assumed similar for tkm): 0.092 kgCO2e/tonne-km
(Well-to-Wheel).
Avoided Emission Factor - Recycled Steel: -1.5 kgCO2e/
kg.
Avoided Emission Factor - Recycled Aluminum: -9.0
kgCO2e/kg.
Avoided Emission Factor - Recycled Mixed Plastics: -1.2
kgCO2e/kg.
Landfill Emission Factor - Mixed Plastics: 0.033 kg
CO2e/kg.

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

Emissions were calculated for each lifecycle stage using the
collected activity data and corresponding emission factors.
The results are categorized according to the GHG Protocol as
follows:

Scope 1 Emissions (Direct Emissions from Owned or
Controlled Sources)

No direct on-site combustion emissions (e.g., from owned
boilers or vehicles) were specified or quantified with the
provided parameters. Therefore, Scope 1 emissions are
assumed to be 0 kgCO2e for this product PCF. If uzsiwzurkg
has direct process emissions or on-site fuel consumption not
related to purchased electricity, these would be included
here.

Total Scope 1 Emissions: 0.00 kgCO2e

Scope 2 Emissions (Indirect Emissions from
Purchased Energy)

This category covers emissions from the generation of
purchased electricity consumed during the product\'s
manufacturing phase in China.

Energy Intensity: 15 kWh/unit (pziduogqjq)
Renewable Energy Usage: 40% (ruyexmtvuq)
Non-renewable electricity consumption: 15 kWh/unit *
(1 - 0.40) = 9 kWh/unit
China Grid Electricity Emission Factor: 0.6205 kg CO2e/
kWh
Calculation: 9 kWh/unit * 0.6205 kg CO2e/kWh = 5.58
kgCO2e

Total Scope 2 Emissions: 5.58 kgCO2e

Scope 3 Emissions (All Other Indirect Emissions in the
Value Chain)

Scope 3 emissions represent the most substantial portion of
the product\'s footprint and are critical for achieving the

• 
• 
• 

• 
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2026 requirement of at least 95% coverage for Scope 3
reporting. The following categories are quantified:

Category 1: Purchased Goods and Services (Materials)

This includes emissions from the extraction, production, and
pre-processing of all raw materials used in lypgijrxdm, as
specified in the Bill of Materials (jkqhnxdy).

Total Product Weight (from BOM): 4.6 kg
Calculation: Sum of "Total Carbon" from illustrative
BOM = 18.85 kgCO2e

Emissions from Materials: 18.85 kgCO2e

Category 4: Upstream Transportation and Distribution

This covers the transportation of raw materials to the factory
and the finished product to the end-user.

Total Product Weight: 4.6 kg = 0.0046 tonnes
Road Freight Emission Factor: 0.092 kgCO2e/tonne-km
Inbound Transport (Europe to China): 0.0046 t *
1500 km * 0.092 kgCO2e/tkm = 0.63 kgCO2e
Outbound Transport (China to Europe): 0.0046 t *
500 km * 0.092 kgCO2e/tkm = 0.21 kgCO2e
Last-Mile Delivery (Europe): 0.0046 t * 100 km *
0.092 kgCO2e/tkm = 0.04 kgCO2e
Total Transport: 0.63 + 0.21 + 0.04 = 0.88 kgCO2e

Emissions from Upstream Transportation and
Distribution: 0.88 kgCO2e

Category 11: Use of Sold Products

Emissions from the energy consumption of lypgijrxdm during
its lifespan.

Product Lifespan: 3 years (eiujhinomo)
Energy Consumption in Use: 50 kWh/lifespan
(gfjrhqvzjy)
Europe Grid Electricity Emission Factor: 0.274 kg CO2e/
kWh

• 
• 
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Calculation: 50 kWh * 0.274 kg CO2e/kWh = 13.70
kgCO2e

Emissions from Use Phase: 13.70 kgCO2e

Category 12: End-of-Life Treatment of Sold Products

This category includes emissions and avoided emissions
from the disposal and recycling of the product at the end of
its life.

Total Product Weight: 4.6 kg
Recyclability Percentage: 60% (zkllwehvkw)
Circular Programs: Yes, 10% product return rate
(flquzigeue). The impact of refurbishment programs is
acknowledged as a benefit but not specifically
quantified as an avoided emission credit in this
simplified EoL calculation.
Amount Recycled: 4.6 kg * 60% = 2.76 kg
Amount Landfilled: 4.6 kg * 40% = 1.84 kg
Avoided Emissions from Recycling (Illustrative
breakdown based on hypothetical BOM
materials):

Steel (1.2 kg recycled): 1.2 kg * (-1.5 kgCO2e/kg)
= -1.80 kgCO2e
Aluminum (0.3 kg recycled): 0.3 kg * (-9.0
kgCO2e/kg) = -2.70 kgCO2e
Plastic (0.9 kg recycled): 0.9 kg * (-1.2 kgCO2e/kg)
= -1.08 kgCO2e
Other materials (estimated proportional, or
assume negligible avoided emissions for
simplicity)

Total Avoided Emissions from Recycling: -1.80 + (-2.70)
+ (-1.08) = -5.58 kgCO2e
Emissions from Landfilling:

Assuming landfilled portion is predominantly
mixed waste/plastics.
Landfill Emission Factor (Mixed Plastics): 0.033 kg
CO2e/kg
Calculation: 1.84 kg * 0.033 kg CO2e/kg = 0.06
kgCO2e

Net EoL Emissions: 0.06 kgCO2e - 5.58 kgCO2e =
-5.52 kgCO2e
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Net Emissions from End-of-Life Treatment: -5.52
kgCO2e (Net Carbon Saving)

Total Scope 3 Emissions: 18.85 (Cat 1) + 0.88 (Cat 4) +
13.70 (Cat 11) - 5.52 (Cat 12) = 27.91 kgCO2e

Application of 2026 LSR Update (Land Sector and
Removals)

The Land Sector and Removals (LSR) Standard is
acknowledged as critical for comprehensively accounting for
land use, land-use change, and carbon removals. While
specific land use data for raw material sourcing (e.g.,
deforestation for timber or agricultural feedstocks) was not
provided in the detailed BOM, its importance for a complete
cradle-to-grave assessment is recognized. Future iterations
of this PCF will seek to integrate direct data on land use
emissions and removals associated with material production,
particularly for bio-based materials, to fully align with the
LSR Standard\'s requirements.

Scope 3 Compliance (95% Coverage)

This report quantifies emissions from Categories 1
(Purchased Goods and Services - Materials), 4 (Upstream
Transportation and Distribution), 11 (Use of Sold Products),
and 12 (End-of-Life Treatment of Sold Products), which
typically constitute the vast majority of a product\'s lifecycle
emissions. This approach is designed to achieve and exceed
the 95% coverage requirement for Scope 3 reporting,
ensuring a comprehensive understanding of the product\'s
value chain emissions. Other minor Scope 3 categories (e.g.,
capital goods, waste from operations, business travel) are
considered less material for a product-level PCF based on
the provided parameters.

Summary of Emissions by Scope:

Scope Category Emissions (kgCO2e per
functional unit)

Scope 1 (Direct Emissions) 0.00

Page 13 | Confidential - Internal Use Only 



Scope Category Emissions (kgCO2e per
functional unit)

Scope 2 (Purchased Electricity
for Production)

5.58

Scope 3 (Value Chain
Emissions)

27.91

Grand Total Product Carbon Footprint: 33.50 kgCO2e
per functional unit

5. Review & Report

Emission Hotspots

The analysis identifies the following key emission hotspots
for lypgijrxdm:

Purchased Goods and Services (Materials): At
18.85 kgCO2e, material acquisition and processing
represent the largest single contributor to the PCF. This
highlights the importance of sustainable sourcing and
material selection.
Use Phase: Energy consumption during the product\'s
3-year lifespan contributes significantly (13.70
kgCO2e), indicating opportunities for improving product
energy efficiency or promoting renewable energy
adoption by end-users.
Production (Electricity): The energy used in the
manufacturing process in China accounts for 5.58
kgCO2e, suggesting further decarbonization of
manufacturing operations (e.g., increasing renewable
energy share beyond 40%) would be beneficial.
End-of-Life: The strong recyclability (60%) leads to a
net carbon saving of -5.52 kgCO2e, demonstrating the
positive impact of circular economy design and take-
back programs (flquzigeue). Further increasing
recyclability and optimizing recycling processes could
enhance these savings.

• 

• 

• 

• 
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Reliability

The reliability of this PCF is high for the stages where
primary data (BOM "Total Carbon") was provided. For other
stages, secondary data from reputable, industry-standard
emission factor databases (Ecoinvent, DEFRA, Climatiq, IEA,
EPA) has been used. The use of placeholder values for
transport distance, renewable energy usage, and product
consumption necessitated illustrative assumptions, which
have been clearly stated. Future refinements can improve
accuracy by incorporating more specific primary data for
these parameters, particularly for actual transportation
routes, modes, and operational energy consumption within
the supply chain.

Key Insights and Recommendations

Material Decarbonization: Focus on researching and
sourcing lower-carbon alternative materials, optimizing
material usage, and increasing recycled content.
Engage with suppliers to obtain product-specific EPDs
(Environmental Product Declarations) for raw materials.
Energy Efficiency in Use: Invest in R&D to enhance
the energy efficiency of lypgijrxdm during its
operational life. Provide users with guidance on energy-
saving practices. Advocate for increased renewable
energy adoption in end-user regions.
Manufacturing Optimization: Explore further
opportunities to increase renewable energy usage in
the China-based production facility beyond the current
40% (ruyexmtvuq). Investigate process optimizations
that reduce overall energy intensity (pziduogqjq).
Circular Economy Advancement: Leverage the
strong recyclability (zkllwehvkw) by actively promoting
and expanding take-back programs (flquzigeue) to
ensure collected products are efficiently recycled or
refurbished. Explore design for disassembly to improve
recycling rates and material purity.
Data Granularity: For future PCF analyses, collect
more granular, primary data for transportation logistics
(actual distances, specific vehicle types, fill rates) and

• 

• 

• 

• 
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energy consumption in both production and use
phases.
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