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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for the product fnzkmitexg, manufactured by
wkgqgnxzlhn. Conducted by Senior Sustainability Consultant
ddpsnznfpx, this analysis adheres strictly to the GHG Protocol
Product Standard and incorporates the latest 2026 updates,
including the Land Sector and Removals (LSR) Standard. The
assessment covers the entire lifecycle of the product, from raw
material acquisition to end-of-life, with a system boundary defined
as \'factory _gate\'. The findings aim to identify key emission
hotspots and provide a robust foundation for strategic
decarbonization efforts.

1. Define Scope

1.1 Functional Unit

The functional unit for this Product Carbon Footprint (PCF) analysis is
defined as 1.0 unit of fnzkmitexg. This unit serves as the
reference basis for quantifying all relevant environmental inputs and
outputs throughout the product\'s lifecycle.



1.2 System Boundary

The system boundary for this PCF study is defined as
\'factory_gate\'. This implies that the analysis covers all emissions
from raw material extraction, processing, component manufacturing,
and transportation to the final production facility (the \'gate\' of the
factory). It also includes emissions from the manufacturing
processes within the final production factory. Downstream emissions,
such as transport from the factory, the use phase, and end-of-life,
are also included to ensure a comprehensive cradle-to-grave
assessment, even though the primary boundary definition
emphasizes the upstream and manufacturing stages. This
comprehensive approach is essential for identifying all significant
emission sources across the product\'s value chain.

1.3 Geographic Scope

The geographic scope for this analysis specifies the Final
Production Country as China, with a Supply Chain Focus on
Europe Focused. This necessitates the application of region-
specific emission factors for manufacturing processes in China and
for upstream material and transportation activities within Europe
where applicable. Data relevant to these regions will be prioritized to
enhance accuracy.

1.4 Accounting Standard

This Product Carbon Footprint analysis is conducted in strict
accordance with the GHG Protocol Product Life Cycle
Accounting and Reporting Standard. This standard provides
requirements and guidance for companies to quantify and report an
inventory of GHG emissions and removals associated with a specific
product\'s life cycle. Emissions are categorized into Scope 1 (direct
emissions from owned or controlled sources), Scope 2 (indirect
emissions from purchased energy), and Scope 3 (all other indirect
emissions across the value chain) as defined by the GHG Protocol.



1.5 Allocation

Allocation procedures are applied where shared processes or
facilities contribute to the production of multiple products. For this
PCF, a mass-based allocation approach is primarily utilized for
shared material processing and waste, assuming environmental
impacts scale proportionally with mass. Where specific primary data
for fnzkmitexg is available (e.qg., direct energy consumption for its
manufacturing or specific material input quantities), direct
attribution is applied. Economic allocation may be considered for co-
products if a mass-based approach is not representative of the
environmental burden.

2. Map Lifecycle (LCI Inventory
Stages)

The lifecycle of fnzkmitexg is mapped across several key stages to
capture all relevant greenhouse gas emissions. These stages
include:

* Raw Material Acquisition & Pre-processing: Extraction,
cultivation, and initial processing of all raw materials used in
the product.

* Manufacturing & Production: Transformation of raw
materials into components, assembly of components into the
final product in China, and associated energy consumption.

* Transportation & Distribution (Upstream &
Downstream): Movement of raw materials and components
to the factory, and distribution of the finished product to the
end-user.

* Use Phase: Energy consumption and other impacts during
the typical lifespan of the product by the consumer.

* End-of-Life (EoL): Disposal, recycling, or recovery processes
for the product and its components at the end of its functional
life.



3. Collect Data (Primary/Secondary
Data Points)

Data collection for this PCF relies on a combination of primary and
secondary data to ensure accuracy and comprehensiveness.
Industry-standard emission factors from databases such as
Ecoinvent and DEFRA are utilized for calculations where primary
data is unavailable or for generic processes.

3.1 Detailed Bill of Materials (BOM) - zxsdltqu

The following detailed Bill of Materials (BOM) for fnzkmitexg is used
for high-accuracy material impact calculation. The \'Total Carbon\'
values provided for each item are directly incorporated into the
material impact calculation, as instructed.

ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kg (kg
CO2e/ CO2e)
unit)
1  Processor Electronics = Assembly 1 unit  10.5 10.5
2 Memory Electronics Assembly 1 unit 5.2 5.2
Module
3 | Plastic Plastics Injection 0.5 kg 3.1 1.55
Casing Molding
4  Aluminum Metals Casting 0.1 kg 8.0 0.8
Heat Sink
5 | Circuit Electronics Manufacturing 1 unit | 7.0 7.0

Board (PCB)

6  Copper Wire Metals Extraction & 0.05 kg 4.0 0.2
Processing

Total Material Carbon Impact: 25.25



3.2 Transport and Logistics Data

Logistics data is crucial for assessing Scope 3 emissions related to
transportation. The following specific data points are integrated:

* Transport Mode (Upstream/Midstream): Select Mode
(e.q., Freight Train, Cargo Ship, Heavy Goods Vehicle).
Emission factors for this mode will be applied based on
distance and load.

* Transport Distance (Upstream/Midstream): jioggyurtl
(e.g., 2500 km). This distance is used to calculate emissions
for material and component transport to the manufacturing
facility.

* Last-Mile Delivery Channel (Downstream): Delivery
Type (e.qg., Parcel Service via Van). Specific emission factors
for this delivery type will be applied for the distribution to
end-users.

Given the placeholder values, quantitative calculations for transport
will be illustrative, explaining the methodology if concrete data were
provided (e.g., DEFRA factors for road freight or specific modes).

3.3 Production Phase Energy Customization
Data

Energy consumption during the production phase is a significant
contributor to the carbon footprint. The following customized data is
applied for the manufacturing process in China:

* Renewable Energy Usage: fidtsmhrjr (e.g., 60%
renewable energy). This percentage is used to adjust the grid
electricity emission factor, reducing Scope 2 emissions.

* Energy Intensity (kWh/unit): lexoorekle (e.g., 5 kWh/
unit). This represents the total electricity consumed per
functional unit of fnzkmitexg during its final production.



3.4 Use Phase Durability and Consumption
Data

The use phase can be a major hotspot for many products. The
following data is used to calculate use-phase emissions:

* Product Lifespan: siztgonetj (e.qg., 3 years). This defines
the duration over which use-phase energy consumption is
considered.

* Energy Consumption in Use: zyrotikszm (e.g., 0.05 kWh/
day). This specifies the average daily energy consumption of
the product during its operational lifespan.

3.5 End-of-Life (EoL) Scenarios

End-of-Life management influences the overall circularity and
footprint. The following scenarios are considered:

* Recyclability Percentage: kyhdouzumd (e.g., 85% of
product weight is recyclable). This percentage helps estimate
avoided emissions from virgin material production if
components are recycled.

* Circular/Take-back Programs: jntidssswk (e.g., Yes,
company operates a product take-back program for
refurbishment/recycling). The presence of such programs
indicates a higher likelihood of material recovery and can lead
to emission credits or avoided burdens.

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

The calculation of emissions is performed by multiplying activity
data (e.qg., kg of material, km traveled, kWh consumed) by relevant
emission factors. The results are categorized according to the GHG
Protocol\'s Scope 1, 2, and 3 definitions.



4.1 GHG Protocol Scopes Categorization

* Scope 1 Emissions (Direct Emissions): These are direct
GHG emissions from sources owned or controlled by
wkgqnxzlhn. For a \'factory_gate\' boundary, if wkggqnxzlhn
owns and operates the manufacturing facility in China, these
would include emissions from direct combustion of fuels in
owned boilers or vehicles within the factory premises.
Assuming the manufacturing is typically outsourced in such a
PCF context, Scope 1 emissions directly attributable to the
product\'s manufacturing under wkgqgnxzlhn\'s direct
operational control are considered minimal for the product
itself and largely accounted for in Scope 3 for purchased
goods/services.

* Scope 2 Emissions (Purchased Energy): These are
indirect GHG emissions from the generation of purchased
electricity, heat, or steam consumed by wkgqnxzlhn. For
fnzkmitexg, this includes electricity purchased for the final
assembly process in China, adjusted by the fidtsmhrjr
renewable energy usage percentage and lexoorekle energy
intensity.

* Scope 3 Emissions (Value Chain Emissions): These are
all other indirect emissions that occur in the value chain of
wkgqnxzlhn, both upstream and downstream. They
encompass a broad range of categories including:

 Upstream Emissions:
» Extraction and production of purchased raw
materials and components (calculated from the
\'Total Carbon\' in BOM zxsditqu).

* Upstream transportation and distribution (based
on Select Mode and jioggyurtl).

* Emissions from manufacturing processes at
supplier sites (covered within material emission
factors or specific process data).

* Downstream Emissions:
* Transportation and distribution of sold products
(Last-Mile Delivery Channel: Delivery Type).



* Use of sold products (based on siztgonetj and
zyrotikszm).

* End-of-life treatment of sold products (based on
kyhdouzumd recyclability and jntidssswk
circular programs).

2026 Scope 3 Compliance: As per 2026 requirements,
efforts are made to ensure at least 95% coverage for Scope 3
emissions reporting. Any exclusions are quantified, disclosed,
and justified to maintain transparency and compliance.

4.2 Application of the 2026 Land Sector and
Removals (LSR) Standard

The GHG Protocol\'s Land Sector and Removals (LSR) Standard,
released on January 30, 2026, is applied to account for land-based
GHG emissions and carbon dioxide removals within the product\'s
lifecycle where relevant. While specific land use data for each
component of fnzkmitexg is not provided, the methodology
acknowledges the importance of quantifying emissions from land
use change, land management, and biogenic carbon flows,
especially for materials derived from agriculture or forestry within
the supply chain. The LSR Standard also provides guidance for
reporting technological CO2 removals. Its application ensures a more
comprehensive understanding of the biogenic carbon impacts of the
product.

4.3 lllustrative Emission Calculations

Due to the placeholder nature of some input parameters, detailed
numerical calculation results are illustrative. The methodology for
calculating emissions for each stage is as follows:

* Materials (Scope 3 - Upstream): Sum of \'Total Carbon\'
from the Detailed BOM: 25.25 kg CO2e.
* Manufacturing Energy (Scope 2):
* Energy Intensity: Llexoorekle kWh/unit (e.g., 5 kWh/
unit)
* Grid Emission Factor (China, illustrative): 0.7 kg CO2e/
kWh (hypothetical for 2026, considering local grid mix)



» Renewable Energy Usage: fidtsmhrjr (e.g., 60%)

» Calculated Scope 2 = Energy Intensity * Grid EF * (1 -
Renewable Usage)

* lllustrative Scope 2 = 5 kWh/unit * 0.7 kg CO2e/kWh *
(1-0.60) =1.4 kg CO2e/unit

* Upstream Transportation (Scope 3 - Upstream):
* Transport Mode: Select Mode (e.g., Heavy Goods
Vehicle)

* Transport Distance: jioggyurtl km (e.g., 2500 km)

* Emission Factor (e.g., HGV, DEFRA 2025): 0.1 kg CO2¢e/
tonne-km (illustrative)

* Product Weight: (Estimated from BOM) ~1.7 kg (0.5kg
Plastic + 0.1kg Al + 0.05kg Cu + assumed 1kg for
electronics) = 0.0017 tonnes

» Calculated Scope 3 Transport (Upstream) = Emission
Factor * Distance * Product Weight

* |llustrative Scope 3 Transport (Upstream) = 0.1 kg
CO2e/tonne-km * 2500 km * 0.0017 tonnes = 0.425
kg CO2e/unit

* Last-Mile Delivery (Scope 3 - Downstream):
* Delivery Channel: Delivery Type (e.g., Small Van)

* Average Last-Mile Distance (illustrative): 50 km
* Emission Factor (e.g., Small Van, DEFRA 2025): 0.2 kg
CO2e/km (illustrative, per delivery)

* Calculated Scope 3 Transport (Last-Mile) = Emission
Factor * Distance

* lllustrative Scope 3 Transport (Last-Mile) = 0.2 kg
CO2e/km * 50 km = 10.0 kg CO2e/unit (assuming
one delivery per unit directly to customer)

* Use Phase (Scope 3 - Downstream):
* Product Lifespan: siztgonetj (e.g., 3 years = 1095
days)
* Energy Consumption in Use: zyrotikszm kWh/day
(e.g., 0.05 kWh/day)

* Electricity Grid Emission Factor (End-User region,
illustrative): 0.3 kg CO2e/kWh (e.g., EU average)



» Calculated Scope 3 Use Phase = Lifespan (days) *
Energy Consumption/day * Grid EF

* |llustrative Scope 3 Use Phase = 1095 days * 0.05
kWh/day * 0.3 kg CO2e/kWh = 16.425 kg CO2e/unit

* End-of-Life (Scope 3 - Downstream):
* Recyclability Percentage: kyhdouzumd (e.g., 85%)

e Circular/Take-back Programs: jntidssswk (e.qg., Yes,

indicating high recovery rate)

e Default EoL Emission Factor (Landfill, illustrative for
non-recyclables): 0.1 kg CO2e/kg of product for non-
recovered waste.

* Avoided emissions from recycling (illustrative): 0.5 kg
CO2e/kg for recycled materials (credit).

* Net EoL Emissions = (Product Weight * (1 -
Recyclability %)) * EoL EF_landfill - (Product Weight *
Recyclability %) * Avoided EF_recycling

* |llustrative Product Weight: ~1.7 kg

e |llustrative EoL = (1.7 kg * 0.15) * 0.1 kg CO2e/kg -
(1.7 kg * 0.85) * 0.5 kg CO2e/kg = 0.0255 kg CO2e -
0.7225 kg CO2e = -0.697 kg CO2e/unit (net carbon
credit due to high recyclability and circular programs)

4.4 Summary of lllustrative Product Carbon
Footprint for fnzkmitexg

Lifecycle Stage

Raw Material Acquisition &
Pre-processing (BOM)

Manufacturing & Production
(Energy)

Upstream Transportation

Downstream Transportation
(Last-Mile)

GHG Scope

Scope 3
(Upstream)

Scope 2

Scope 3
(Upstream)

Scope 3
(Downstream)

Illustrative Emissions

(kg CO2e/unit)

25.25

1.40

0.43

10.00



Lifecycle Stage GHG Scope Illustrative Emissions
(kg CO2e/unit)

Use Phase Scope 3 16.43
(Downstream)

End-of-Life Scope 3 -0.70
(Downstream)

Total Product Carbon 52.81

Footprint

Note: All numerical values in this section, except for the BOM Total
Carbon, are illustrative based on hypothetical emission factors and
assumptions for placeholder parameters. Actual calculation requires
concrete data for \'Select Mode\', \'jioggyurtl\', \'Delivery Type\',
\'fidtsmhrjr\', \'lexoorekle\', \'siztgonetj\', \'zyrotikszm\',
\'kyhdouzumd\', and \'jntidssswk\'.

5. Review & Report

5.1 Emission Hotspots

Based on the illustrative calculations, the primary emission hotspots
for fnzkmitexg appear to be:

* Raw Material Acquisition & Pre-processing: Accounting
for a significant portion of the footprint, highlighting the
importance of material selection and supply chain
transparency.

* Use Phase: Energy consumption during the product\'s
lifespan is a substantial contributor, emphasizing the need for
energy-efficient design.

* Downstream Transportation (Last-Mile Delivery): This
stage shows a notable impact, suggesting optimization
opportunities in distribution logistics.



5.2 Data Reliability and Limitations

The reliability of this report is high for the BOM-provided material
impacts. However, the accuracy of other lifecycle stages is currently
limited by the use of placeholder data for transport, energy, use
phase, and end-of-life parameters. Where placeholders were used,
illustrative industry-average or hypothetical emission factors were
applied. A future update with primary data for these parameters will
significantly enhance the precision and reliability of the quantitative
results.

5.3 Recommendations for Decarbonization

To reduce the Product Carbon Footprint of fnzkmitexg,
wkgqnxzlhn should consider the following:

* Material Optimization: Explore lower-carbon alternative
materials or design for dematerialization, focusing on
components with high embedded carbon.

* Energy Efficiency in Use: Investigate technologies and
designs that reduce the product\'s energy consumption
during its use phase.

* Supply Chain Logistics: Optimize transportation routes,
consider lower-emission transport modes, and explore local
sourcing options where feasible.

* Circular Economy Initiatives: Enhance existing circular/
take-back programs and investigate further opportunities for
product longevity, repairability, and high-value recycling.

* Renewable Energy Procurement: Increase the percentage
of renewable energy used in manufacturing facilities, both
owned and those of key suppliers in China and Europe.

This report provides a foundational understanding of the PCF for
fnzkmitexg. Continuous monitoring, collection of primary data, and
engagement with the supply chain will be critical for achieving long-
term sustainability goals in line with GHG Protocol standards and the
evolving regulatory landscape.
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