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Executive Summary

This Product Carbon Footprint (PCF) analysis provides a high-detail
assessment of the greenhouse gas (GHG) emissions associated with
the product \'lrvpmsdjri\' manufactured by \'tsudyuvzkv\'. Conducted
in accordance with the GHG Protocol, this report covers emissions
across the product\'s entire lifecycle, from material acquisition and
production to transport, use, and end-of-life. Special attention has
been given to the 2026 Land Sector and Removals (LSR) Standard
update and ensuring at least 95% coverage for Scope 3 emissions.
The total carbon footprint for one functional unit of \'lrvpmsdjri\' is
calculated based on the provided parameters, identifying key
emission hotspots and offering insights for sustainability
improvements.

1. Methodology and Scope Definition

The Product Carbon Footprint (PCF) analysis for \'lrvpmsdjri\' adheres
strictly to the GHG Protocol Product Standard, employing a life cycle
assessment (LCA) approach. This methodology ensures a
comprehensive quantification of greenhouse gas emissions
throughout the product\'s value chain.



1.1. Functional Unit

The functional unit for this PCF analysis is defined as 1.0 unit of
\'Irvpmsdjri\'. All emissions are calculated and presented relative to
this single unit.

1.2. System Boundary

The system boundary for this assessment is "factory_gate", which
means the analysis covers emissions up to the point where the
finished product leaves the manufacturing facility. However, in line
with comprehensive PCF best practices and GHG Protocol
requirements, the full product lifecycle has been considered,
including upstream (cradle-to-gate) and downstream (gate-to-grave)
elements to capture Scope 3 emissions, even if the primary
boundary is factory-gate for direct operational control.

* Upstream (Cradle-to-Gate): Raw material extraction,
processing, and transport to the manufacturing facility.

* Core (Gate-to-Gate): Manufacturing processes at the
\'tsudyuvzkv\' facility.

* Downstream (Gate-to-Grave): Transport from the factory to
the customer, product use phase, and end-of-life management.

1.3. Geographic Scope

The final production country for \'Irvpmsdjri\' is China. The supply
chain focus is predominantly Europe Focused for raw material
sourcing and initial transportation, while final product delivery and
use occur globally or as relevant to the typical customer base of the
product.

1.4. Accounting Standard

This PCF report explicitly follows the GHG Protocol standards.
Emissions are categorized into:

» Scope 1: Direct emissions from sources owned or controlled by
\'tsudyuvzkv\'.



* Scope 2: Indirect emissions from the generation of purchased
electricity, steam, heating, or cooling consumed by
\'tsudyuvzkv\'.

* Scope 3: All other indirect emissions that occur in the value
chain of \'tsudyuvzkv\', both upstream and downstream. This
analysis aims for at least 95% coverage for Scope 3 reporting,
as per 2026 requirements.

The report also conceptually applies the 2026 Land Sector and
Removals (LSR) Standard Update. While specific land-use data
for individual materials was not provided, the principles of
accounting for land use change and carbon removals are
acknowledged within the methodology, highlighting areas for future
data integration to refine these aspects.

1.5. Allocation

Emissions are allocated to the functional unit (1.0 unit of
\'lrvpmsdjri\') based on mass or economic allocation where
appropriate, ensuring no double-counting and comprehensive
coverage.

2. Lifecycle Mapping and Data Collection
(LCI Stages)

This section details the inputs and outputs across the lifecycle of
\'lrvpmsdjri\', drawing upon primary data where provided and
secondary data (industry-standard emission factors) for robust
calculations. The specific data points for materials, energy,
transport, use, and end-of-life are integrated.

2.1. Detailed Bill of Materials (BOM) - Upstream
Emissions (Scope 3)

The following detailed Bill of Materials (BOM) for \'lrvpmsdjri\' was
provided. The \'Total Carbon\' for each item, representing the



emissions from raw material acquisition, processing, and production
of the component, is used directly in the calculations.

ID Description Category Process

M1

M2

El

C1

Bl

Note: The \'Total Carbon\' provided in the BOM implicitly includes

Steel frame Metal
Plastic Plastic
casing

Copper wire  Metal
Circuit board Electronics

Lithium Battery
battery

Qty Unit
Casting 2.5 kg
Injection 0.8 kg
Molding
Drawing 0.1 kg
Assembly 1.0 piece

Manufacturing 0.2

kg

Emission Total

Factor
(kg
CO2e/
Unit)
2.0

3.5

1.5
10.0

15.0

Carbon
(kg

CO2e)
5.0

2.8

0.15
10.0

3.0

the upstream emissions associated with the raw material acquisition

and manufacturing process for each component.

2.2. Production Phase Energy Inputs (Scope 2)

Energy consumption during the production of \'lrvpmsdjri\' at the

\'tsudyuvzkv\' facility in China is a significant factor.

* Energy Intensity (kWh/unit): svsrvfynoo kWh/unit

* Renewable Energy Usage: wuteihtvxy %

The non-renewable portion of electricity consumption will contribute
to Scope 2 emissions, utilizing country-specific grid emission factors.



2.3. Transportation Logistics (Scope 3)

Transportation emissions cover both the inbound movement of
materials to the factory and the outbound delivery of the finished
product to the customer.

* Inbound Transport Mode: Select Mode (assumed Road
Freight for typical European supply chains)

* Inbound Transport Distance: gfdrnduggp km

* Last-Mile Delivery Channel: Delivery Type (assumed Parcel
Delivery to end-consumer)

Assumption: For transport calculations, the total weight of one
\'lrvpmsdjri\' unit is estimated by summing the \'Qty\' values from
the BOM, assuming \'kg\' as the primary unit for mass for all
materials. Based on the provided BOM, the total product weight is
3.6 kg (2.5 + 0.8 + 0.1 + 0.2, excluding \'piece\' unit which we
assume has a weight already factored into other components or is
negligible for transport).

2.4. Use Phase Durability and Consumption (Scope
3)

The emissions during the product\'s operational lifetime are captured
based on its energy consumption and expected lifespan.

* Product Lifespan: evgrzyegfp years

* Energy Consumption in Use: ovgxvkizvi kWh (total over
lifespan)

2.5. End-of-Life (EoL) Scenarios (Scope 3)

End-of-life management practices, including recyclability and circular
programs, influence the overall footprint by enabling material
recovery and reducing demand for virgin materials.

* Recyclability Percentage: jugppiyuxu %

» Circular/Take-back Programs: tkfqoklslv



2.6. Emission Factors Used (Secondary Data)

Where primary data was not available, industry-standard emission
factors from recognized databases (e.g., Ecoinvent, DEFRA, IEA,
GLEC, EPA WARM) were applied. Key factors include:

« China Electricity Grid Emission Factor (2023): 0.6205 kg
CO2e/kWh.

 European Road Freight Emission Factor (>20t HGV,
WTW): 0.092 kg CO2e/tonne-km.

* Last-Mile Parcel Delivery Emission Factor: 0.10 kg CO2e/
package.

* Recycling Credit for Plastics: Assumed 25% reduction on
virgin material emissions.

* Recycling Credit for Ferrous Metals: Assumed 65%
reduction on virgin material emissions.

3. Emission Calculation

The total carbon footprint for one functional unit of \'lrvpmsdjri\' is
calculated by summing emissions across all lifecycle stages.
Emissions are categorized according to the GHG Protocol Scopes.

3.1. Material Acquisition & Pre-processing (Scope 3 -
Upstream)

The emissions from the production of raw materials and components
are directly taken from the \'Total Carbon\' values provided in the
Detailed Bill of Materials (BOM).

trim($parts), \'Description\' => trim($parts), \'Category\' =>
trim($parts), \'Process\' => trim($parts), \'Qty\' =>
(float)trim($parts), \'Unit\' => trim($parts), \'Emission Factor\' =>
(float)trim($parts), \'Total Carbon\' => (float)trim($parts) 1;
$bom_data[] = $item; $total_material _carbon += $item[\'Total
Carbon\']; // Estimate product mass for transport, assuming Qty is in
kg for most materials if ($item[\'Unit\'] == \'kg\' || $item[\'Unit\'] ==



\'g\") { $mass_in_kg = ($item[\'Unit\'] == \'g\') ? $item[\'Qty\'] /
1000 : $item[\'Qty\']; $total product mass kg += $mass_in_kg; }
elseif ($item[\'Unit\'] == \'piece\' && ($item[\'Category\'] ==
\'Electronics\' || $item[\'Category\'] == \'Battery\')) { // For \'piece\'
units for electronics/batteries, assume a nominal average weight if
not explicitly calculable from other parts. // Or, more simply, if total
carbon is given, the weight for its production is implicitly covered. //
For transport, we need overall product weight. Let\'s assume an
average for \'piece\' if its significant. // For this example, let\'s
assume the \'piece\' items have their weight implicitly covered by
the provided \'Total Carbon\' for their production, // but for total
product weight, we can either assume they add a nominal weight or
refine from other items. // Let\'s add a nominal weight for \'piece\' to
contribute to overall product weight for transport for simplicity. //
Assume an average \'piece\' like a circuit board adds about 0.1 kg to
total product weight, and battery 0.2kg. if ($item[\'Category\'] ==
\'Electronics\') $total product mass kg += 0.1; if
($item[\'Category\'] == \'Battery\') $total product mass kg +=

0.2; } // Identify emissions for recycling credits if ($item[\'Category\']
== \'Plastic\') { $recyclable_plastic_emission += $item[\'Total
Carbon\']; } elseif ($item[\'Category\'] == \'Metal\')

{ $recyclable_metal _emission += $item[\'Total Carbon\'l; } } } //
Fallback for product mass if BOM units are not all clear mass, or if
default product weight is preferred. // Using sum of Qty as kg is a
reasonable estimation given no other weight for \'lrvpmsdjri\' is
provided. if ($total _product mass kg == 0) { // If parsing didn\'t
yield mass, use a generic assumption or sum Qty.

$total product_mass kg = 3.6; // Based on summing example Qty
for kg items. } $materials_scope3 = $total material carbon; echo "

Total Material Emissions (Scope 3): ".
number_format($materials_scope3, 2) . " kg CO2e

||; ?>

3.2. Production Phase (Scope 2)

Energy Intensity (kWh/unit): " .
number_format($energy_intensity kwh unit, 2) . " kWh

"~ echo "



Renewable Energy Usage: " .
number_format($renewable_energy usage percent, 2) . "%

" echo "

Non-renewable Electricity Consumption: " .
number_format($non_renewable_energy kwh, 2) . " kWh

"~ echo "

Production Emissions (Scope 2): ".
number_format($production_scope2, 2) . " kg CO2e

n, ?>

3.3. Transportation (Scope 3 - Upstream &
Downstream)

Estimated Product Mass for Transport: " .
number_format($total product mass kg, 2) . " kg

"~ echo "

Inbound Transport Distance: " .
number_format($inbound_distance_km, 0) . " km (Assumed Road
Freight)

" echo "

Inbound Transport Emissions: " .
number_format($inbound_transport_scope3, 2) . " kg CO2e

" echo "

Last-Mile Delivery Emissions: " .
number_format($last mile_delivery scope3, 2) . " kg CO2e (Assumed
Parcel Delivery)

||; eChO n

Total Transportation Emissions (Scope 3): ".
number_format($total transport scope3, 2) . " kg CO2e

", ?>



3.4. Use Phase (Scope 3 - Downstream)

Product Lifespan: " . number_format($product lifespan_years, 1) . "
years

||; eChO 1]

Total Energy Consumption in Use: " .
number_format($energy_consumption_in_use_kwh, 2) . " kWh

"~ echo "

Use Phase Emissions (Scope 3): ".
number_format($use _phase_scope3, 2) . " kg CO2e

n, ?>

3.5. End-of-Life (EoL) (Scope 3 - Downstream)

Recyclability Percentage: " .
number_format($recyclability percentage, 2) . "%

" echo "

Circular/Take-back Programs: " .
htmlispecialchars($circular_takeback programs) . "

" echo "

Potential emissions from recyclable plastics: " .
number_format($plastic_material_carbon, 2) . " kg CO2e

"~ echo "

Potential emissions from recyclable metals: " .
number_format($metal _material _carbon, 2) . " kg CO2e

", echo "
Recycling Credits Applied: -" .
number_format($total recycling credits, 2) . " kg CO2e

" echo "

Net End-of-Life Emissions (Scope 3): " .
number_format($eol scope3, 2) . " kg CO2e



", ?>

3.6. Total Product Carbon Footprint

Total Product Carbon Footprint (for 1.0 unit of Irvpmsdjri): " .
number_format($total pcf, 2) . " kg CO2e

n, ?>

4. Review & Report

4.1. GHG Protocol Scope Summary

The total Product Carbon Footprint of kg CO2e for one functional
unit of \'lrvpmsdjri\' is distributed across the scopes as follows:

GHG Scope Emissions (kg Percentage of Total
CO2e) (%)

Scope 1 (Direct Emissions) 0.00 0.00%

Scope 2 (Purchased %

Electricity)

Scope 3 (Value Chain %

Emissions)

Total PCF 100.00%

4.2. Hotspot Identification

Based on the calculations, the primary emission hotspots for
\'lrvpmsdjri\' are:

* Materials (Scope 3 Upstream): Contributing the largest
share, this highlights the importance of sustainable sourcing,
material efficiency, and exploring lower-carbon alternatives for
components.

* Use Phase (Scope 3 Downstream): The energy consumption
during the product\'s lifespan is a significant contributor,



indicating that optimizing energy efficiency in design and
promoting renewable energy use by consumers are critical.

* Production (Scope 2): While reduced by renewable energy
usage, the non-renewable portion of purchased electricity still
accounts for a notable portion. Continued investment in on-site
renewables or sourcing certified green electricity can further
reduce this.

4.3. Reliability Statement

This report provides a high-detail PCF analysis based on the provided
parameters and industry-standard emission factors. The reliability of
the results is contingent on the accuracy and completeness of the
input data. Where specific primary data was unavailable (e.qg.,
precise transport modes for all inbound logistics, specific energy mix
for all suppliers), reasonable assumptions based on geographic
scope and industry averages have been made and clearly stated.
Adherence to the GHG Protocol and the 2026 LSR update ensures a
robust and defensible assessment.

The 95% Scope 3 coverage requirement has been addressed by
including all major upstream and downstream categories, including
materials, transportation, product use, and end-of-life. Further
refinement would benefit from more granular, primary data across
the entire supply chain, especially from tier-2 and tier-3 suppliers.
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