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Executive Summary

This report presents a high-detail Product Carbon Footprint
(PCF) analysis for the product odtlvrgftx, manufactured by
vvhehepizf. The analysis was conducted by kwztrmlrff, a
Senior Sustainability Consultant specializing in the GHG
Protocol. This PCF quantifies the total greenhouse gas (GHG)
emissions associated with the product\'s lifecycle, from raw
material acquisition to end-of-life, adhering strictly to the
GHG Protocol\'s Corporate Value Chain (Scope 3) Accounting
and Reporting Standard. Special consideration has been
given to the anticipated 2026 updates, including the Land
Sector and Removals (LSR) Standard and the 95% Scope 3
coverage requirement. The findings herein aim to identify
emission hotspots and provide actionable insights for
emission reduction strategies within vvhehepizf\'s value
chain.

1. Defining the Scope of Analysis

1.1 Functional Unit

The functional unit for this Product Carbon Footprint analysis
is defined as 1.0 unit of odtlvrqftx. This unit serves as the
reference basis for quantifying all associated environmental
impacts throughout the product\'s life cycle.

1.2 System Boundary

The system boundary for this analysis is defined as
factory_gate, encompassing all upstream processes from
raw material extraction and processing, manufacturing, and



transport to the factory gate. This includes emissions related
to purchased goods and services, capital goods, and
upstream transportation and distribution. Downstream
emissions from product use and end-of-life treatment are
also considered within the broader lifecycle assessment,
although the primary reporting boundary for the
"factory_gate" scope focuses on emissions up to the point
the product leaves the manufacturing facility.

1.3 Geographic Scope

The Final Production Country is China, with a Supply
Chain Focus on Europe for upstream activities. This
geographic scope dictates the selection of region-specific
emission factors for energy grids, transportation, and certain
material processes, reflecting the actual operational context
of vvhehepizf.

1.4 Allocation

Emissions have been allocated to the functional unit based
on mass and economic allocation principles where co-
products or by-products are identified. For shared processes
or infrastructure, emissions are allocated proportionally to
the functional unit based on established activity data.

1.5 Accounting Standard

This Product Carbon Footprint analysis strictly adheres to the
GHG Protocol standards, specifically the Corporate
Accounting and Reporting Standard and the Corporate Value
Chain (Scope 3) Accounting and Reporting Standard.
Emissions are categorized into Scope 1 (direct emissions),
Scope 2 (indirect emissions from purchased energy), and
Scope 3 (all other indirect emissions across the value chain).



2. Mapping the Lifecycle (LCI Inventory
Stages)

The lifecycle of odtlvrqftx is mapped across several stages,
reflecting the full value chain and allowing for a
comprehensive assessment of emissions.

2.1 Material Acquisition and Pre-processing
(Upstream - Scope 3, Category 1)

This stage includes the extraction, processing, and
manufacturing of all raw materials and components detailed
in the Bill of Materials (BOM). Given the "Europe Focused"
supply chain, efforts are made to use European average
emission factors for these processes where specific supplier
data is unavailable.

2.2 Manufacturing (Operational - Scope 1 & 2)

This stage covers the energy consumption and direct
emissions from vvhehepizf\'s manufacturing facility in China.
It includes emissions from owned or controlled sources
(Scope 1) and purchased electricity (Scope 2).

2.3 Transportation and Distribution
(Upstream/Downstream - Scope 3, Category 4
& 9)

Encompasses the transportation of raw materials to the
manufacturing site (upstream) and the distribution of the
finished product to the customer (downstream), including
last-mile delivery.

2.4 Use Phase (Downstream - Scope 3,
Category 11)

Emissions arising from the product\'s energy consumption
during its active lifespan.



2.5 End-of-Life Treatment (Downstream -
Scope 3, Category 12)

Emissions or savings associated with the disposal, recycling,
or recovery of the product and its components at the end of

its functional life. Circular economy initiatives are considered
here.

2.6 Application of 2026 LSR Update

While primarily focused on land sector and removals, the
2026 Land Sector and Removals (LSR) Standard, effective
January 1, 2027, is considered for any potential biogenic
carbon flows or land-use change impacts relevant to the raw
materials sourcing of odtlvrgftx. The LSR Standard provides
methods to quantify, report, and track land emissions, CO2
removals, and technological CO2 removals. The
accompanying guidance document is expected to be
published in Q2 2026. For vvhehepizf, this means evaluating
the upstream supply chain for agricultural products or other
land-intensive inputs that might contribute to biogenic GHG
emissions or removals.

3. Data Collection and Inputs

Primary and secondary data points were collected and
leveraged for this analysis. The literal placeholder strings
provided for parameters are acknowledged, and illustrative
values are used for numerical calculations where necessary
to demonstrate the methodology.

3.1 Detailed Bill of Materials (BOM) - kqkqsjpz

The Detailed Bill of Materials (BOM) is crucial for accurate
material impact calculation. For the purpose of this report,
the following illustrative BOM data (following the specified
format: ID, Description, Category, Process, Qty, Unit,
Emission Factor, Total Carbon) is used to demonstrate the
calculation, as the literal string "kgkqgsjpz" was not a
parseable data table.



ID Description Category Process Qty Unit Emission
Factor

(lHlustrative)

ITEMOO1 Aluminum Metal Extrusion 0.8 kg 8.0 kgCO2¢/
Frame kg

ITEMOO2  Plastic Polymer Injection 0.2 kg 2.5 kgCO2e¢/
Casing Molding kg

ITEMOO3 | Circuit Electronics SMT 1.0 unit 1.2 kgCO2¢/
Board Assembly unit

ITEMOO4 Packaging Paper Manufacturing 0.1 kg 1.0 kgCO2e/
Cardboard kg

The "Total Carbon" values in the BOM are directly used for
calculating the material-related emissions.

3.2 Logistics Data

* Transport Mode (Select Mode): Road Freight (Heavy
Goods Vehicle - HGV)

* Transport Distance (qzeqikxggo): 1,500 km
(llustrative, reflecting European supply chain focus)

* Last-Mile Delivery Channel (Delivery Type):
Express Air Cargo (lllustrative, for contrasting impact)

3.3 Production Energy Data

* Renewable Energy Usage (enmmykuwwk): 75%
(Hllustrative)

* Energy Intensity (kWh/unit) (qdkrhodwrj): 15
kWh/unit (lllustrative)

3.4 Use Phase Data

* Product Lifespan (ghplnirvgm): 5 years (lllustrative)
* Energy Consumption in Use (phfxywxjoy): 100
kWh/year (lllustrative)

3.5 End-of-Life (EoL) Scenarios

* Recyclability Percentage (tdrigepogg): 80%
(llustrative)
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» Circular/Take-back Programs (xnuopnsfnx): Robust
regional take-back programs in place for end-of-life
collection and material recovery.

3.6 Emission Factors (Industry Standard)

Industry-standard emission factors (e.g., from Ecoinvent/
DEFRA equivalents) are applied for activities where specific
factors are not provided in the BOM. lllustrative factors used
include:

* Electricity (China Grid): ~0.6 kg CO2e/kWh
(representing the grid mix where production occurs,
drawing from reported values between 0.5568 kg CO2/
kWh and 0.6093 kg CO2/kWh in 2021)

* Road Freight (HGV, Europe): ~0.06 kg CO2e/tonne-km
(average for heavy goods vehicles, based on factors
like 56.5 g/tkm or 62 g/tkm)

* Air Freight (Long-haul): ~0.6 kg CO2e/tonne-km
(average for long-haul air freight)

4. Emission Calculation

The emissions are calculated by multiplying activity data by
relevant emission factors. The total PCF is an aggregation of
emissions across all life cycle stages, categorized by GHG
Protocol Scopes.

4.1 Material Acquisition & Pre-processing
(Scope 3, Category 1 - Purchased goods and
services)

Based on the illustrative BOM data provided:

e Aluminum Frame: 6.4 kgCO2e

* Plastic Casing: 0.5 kgCO2e
 Circuit Board: 1.2 kgCO2e

» Packaging Cardboard: 0.1 kgCO2e

Total Material Impact (lllustrative): 8.2 kgCO2e



4.2 Manufacturing (Scope 1 & 2)

 Energy Consumption: 15 kWh/unit (gdkrhodwrj)

* Grid Emission Factor (China): 0.6 kg CO2e/kWh
(illustrative, for non-renewable portion)

« Renewable Energy Usage: 75% (enmmykuwwk)

Calculation: (15 kWh/unit * (1 - 0.75)) * 0.6 kg CO2e/kWh =
2.25 kg CO2e/unit

Total Manufacturing Impact (lllustrative): 2.25 kg
CO2e (This primarily falls under Scope 2 for purchased
electricity). Direct (Scope 1) emissions are assumed
negligible or captured by general energy intensity if not
specified.

4.3 Transportation & Distribution (Scope 3,
Category 4 - Upstream, Category 9 -
Downstream)

Assuming a product weight of 1.0 kg for transport
calculations (derived from BOM illustrative data summation).

* Upstream Transport (Road Freight):
o Distance: 1,500 km (gzeqikxggo)
o Emission Factor: 0.06 kg CO2e/tonne-km
(illustrative for HGV, Europe)
o Calculation: 1.0 kg * 1,500 km * 0.06 kg CO2e/
tonne-km / 1000 kg/tonne = 0.09 kg CO2e
* Last-Mile Delivery (Express Air Cargo):
o Distance: Assume 500 km for last-mile air cargo
segment (illustrative)
o Emission Factor: 0.6 kg CO2e/tonne-km
(illustrative for air freight)
o Calculation: 1.0 kg * 500 km * 0.6 kg CO2e/tonne-
km / 1000 kg/tonne = 0.3 kg CO2e

Total Transport Impact (lllustrative): 0.39 kg CO2e

4.4 Use Phase (Scope 3, Category 11 - Use of
sold products)

* Product Lifespan: 5 years (ghplnirvgm)



* Energy Consumption in Use: 100 kWh/year
(phfxywxjoy)

* Electricity Grid Emission Factor (End-user
region): Assume 0.3 kg CO2e/kWh (illustrative average
for a European end-user)

Calculation: 100 kWh/year * 5 years * 0.3 kg CO2e/kWh =
150 kg CO2e

Total Use Phase Impact (lllustrative): 150 kg CO2e

4.5 End-of-Life Treatment (Scope 3, Category
12 - End-of-life treatment of sold products)

* Recyclability Percentage: 80% (tdrlgepogq)
» Circular Programs: Robust regional take-back
programs in place (xnuopnsfnx)

Assuming avoided emissions from recycling are applied. If
80% is recycled, we calculate emissions for the remaining
20% sent to landfill/incineration and potential credits for
recycled material. For illustrative purposes, let\'s assume a
net benefit or low emission for the recycled portion due to
circular programs.

Illustrative Calculation (Simplified): For the 20% non-
recycled portion (e.g., 0.2 kg of product mass): Assume 0.5
kg CO2e/kg for disposal = 0.1 kg CO2e. For the 80%
recycled portion: Assume a credit of -0.2 kg CO2e/kg due to
material substitution (illustrative, requiring detailed LCA for
actual credit). This leads to a credit of -0.16 kg CO2e.

Total End-of-Life Impact (lllustrative): -0.06 kg CO2e
(net saving)

4.6 Total Product Carbon Footprint
(Hlustrative)

Aggregating the illustrative emissions from each stage:

» Material Acquisition: 8.2 kg CO2e (Scope 3)
* Manufacturing: 2.25 kg CO2e (Scope 2)

* Transportation: 0.39 kg CO2e (Scope 3)

* Use Phase: 150 kg CO2e (Scope 3)



* End-of-Life: -0.06 kg CO2e (Scope 3)

Overall PCF (lllustrative): ~160.78 kg CO2e per 1.0
unit of odtlvrqftx

4.7 Scope 3 Compliance (2026 Requirements)

As per the proposed 2026 GHG Protocol Scope 3 revisions,
companies will need to account for and report at least 95%
of total *required* Scope 3 emissions, with exclusions not
exceeding 5%. This analysis aims to achieve comprehensive
coverage across all relevant Scope 3 categories (1-15),
ensuring that material, transport, use phase, and end-of-life
impacts are quantified to meet or exceed this 95%
threshold.

The proposed changes emphasize transparency through
disaggregation of emissions data by type (primary vs.
secondary) and the quantification and justification of any
exclusions. This report, by detailing the data sources and
assumptions, lays the groundwork for such transparent
reporting.

5. Review & Reporting

5.1 Emission Hotspots

Based on the illustrative calculations, the most significant
emission hotspot for odtlvrgftx is the Use Phase,
contributing approximately 150 kg CO2e, representing the
vast majority of the total PCF. This highlights the importance
of energy efficiency during product operation. Other notable
contributions come from material acquisition (8.2 kg CO2e)
and manufacturing (2.25 kg CO2e).

5.2 Reliability Statement

This report has been prepared by kwztrmlrff, Senior
Sustainability Consultant, based on the provided parameters
and a combination of illustrative and industry-standard
emission factors. While the methodology adheres strictly to
the GHG Protocol, the accuracy of the quantitative results is



dependent on the precision and representativeness of the
underlying activity data and emission factors. For a
definitive, auditable PCF, primary data for all material
inputs, energy consumption, and logistics would be required.
The use of illustrative numerical values for non-parseable
parameter strings means the absolute values calculated are
demonstrative rather than exact.

5.3 Recommendations

1.

Optimize Use Phase: Invest in R&D for significantly
more energy-efficient product designs to reduce the
dominant use phase emissions. Explore smart features,
lower power modes, and user education on sustainable
product use.

. Enhance Supply Chain Data: Collaborate with

suppliers to obtain primary emission data for raw
materials and components, reducing reliance on
average emission factors.

. Renewable Energy Sourcing: Continue to increase

renewable energy usage beyond the illustrative 75% at
manufacturing facilities and explore avenues for
renewable energy in the broader supply chain.

. Circular Economy Integration: Further develop and

promote take-back and recycling programs
(xnuopnsfnx) to maximize material recovery and
minimize end-of-life impacts. Focus on design for
disassembly and material purity to enhance
recyclability (tdrlgepogg).

. Logistics Efficiency: Explore opportunities to optimize

transport modes and routes to reduce logistics-related
emissions, particularly for high-impact segments like air
cargo.
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