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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for the product tuynfvkhnd, manufactured by ropghkjwyi.
The analysis was conducted by hsvjnzsfmj, a Senior Sustainability
Consultant specializing in the GHG Protocol. This PCF analysis
adheres strictly to the GHG Protocol\'s methodologies, including the
2026 Land Sector and Removals (LSR) Standard update and aims for
at least 95% Scope 3 coverage. The report identifies key emission
hotspots across the product\'s lifecycle, from raw material extraction
and manufacturing to the use phase and end-of-life scenarios,
providing ropghkjwyi with actionable insights for emissions
reduction.

1. Definition of Scope

The scope of this Product Carbon Footprint (PCF) analysis for
tuynfvkhnd is defined as follows, adhering to the GHG Protocol as
the primary accounting standard.

* Functional Unit: The functional unit for this analysis is
defined as 1.0 unit of tuynfvkhnd. This unit serves as the
reference basis for quantifying all relevant inputs and outputs
throughout the product\'s lifecycle.



* System Boundary: The system boundary adopted is
"factory _gate." This boundary encompasses all processes
from raw material extraction (cradle) up to the point where
the finished product leaves the factory gate, as well as
downstream emissions from transport, use, and end-of-life.

* Geographic Scope: The final production country is China,
with a supply chain focus on Europe. This informs the
selection of region-specific emission factors where available.

* Allocation: Where co-products or waste materials are
generated, allocation methodologies consistent with GHG
Protocol principles are applied. Economic allocation is
prioritized, followed by mass or energy allocation if economic
data is unavailable or inappropriate.

* Accounting Standard: The entire analysis is performed in
strict adherence to the GHG Protocol, ensuring
comprehensive and consistent reporting of greenhouse gas
emissions. The Land Sector and Removals (LSR) Standard for
land use and carbon removals, updated for 2026, has also
been applied.

2. & 3. Lifecycle Inventory Mapping
and Data Collection

This section details the lifecycle stages and the data collected for
the PCF analysis of tuynfvkhnd. Emissions are categorized into
Scope 1 (direct emissions), Scope 2 (purchased energy), and Scope
3 (value chain emissions), following GHG Protocol requirements.
Special attention has been paid to ensuring at least 95% coverage
for Scope 3 reporting, in line with 2026 requirements.



2.1. Material Acquisition & Pre-processing

(Scope 3 - Upstream)

The material inputs are crucial for determining the upstream impact.

The Detailed Bill of Materials (BOM) provided, referenced as
ovqgjohlv, forms the basis for this section. For the purpose of

demonstrating calculation methodology, and as ovqjohlv is a string
placeholder for actual structured data, illustrative material data
following the specified format (ID, Description, Category, Process,
Qty, Unit, Emission Factor, Total Carbon) is used to exemplify the

calculations.

lllustrative Detailed Bill of Materials (BOM) for tuynfvkhnd

ID Description Category

MO0O1 Recycled Metal
Aluminum
Sheet

MO002 ABS Plastic Polymer
Granules

M0O03 Copper Wire = Metal

MO004 Silicon Chip = Semiconductor

MOO5 @ Packaging

Cardboard

Note: The "lllustrative Emission Factor" and "lllustrative Total

Paper/Pulp

Process

Primary
Production,
Rolling

Polymerization,

Molding

Mining,
Refining,
Drawing

Wafer
Production,
Fabrication

Recycled Pulp
Production

Qty Unit
0.5 kg
0.3 kg
0.1 kg
0.05 kg
0.2 kg

Illustrative
Emission
Factor (kg
CO2e/Unit)

6.0

3.5

4.0

20.0

1.2

Carbon" values are provided as examples of how calculations would
be performed if the BOM string \'ovqgjohlv\' contained structured,

Iustr:
Total

Carbor
(kg CO

3.00

1.05

0.40

1.00

0.24



parseable data. Actual calculations would use the specific emission
factors provided within the actual BOM.

2.2. Production Phase (Scope 1 & 2)

This phase covers the energy consumption during the manufacturing
process of tuynfvkhnd at the factory gate in China.

* Renewable Energy Usage: The facility utilizes pkxuxvsssp
renewable energy. If pkxuxvsssp is a percentage, this
indicates the proportion of electricity sourced from renewable
origins (e.g., on-site renewables or renewable energy
contracts). For calculation purposes, if pkxuxvsssp is 70%,
70% of electricity is assumed to have zero Scope 2 emissions,
and 30% is based on the grid mix.

* Energy Intensity (kWh/unit): The energy intensity for
producing one unit of tuynfvkhnd is mzmqxkfvpl kWh/unit.
This value is critical for calculating the energy-related
emissions. For illustrative calculation, we assume mzmaxkfvpl
= 15 kWh/unit.

* Scope 1 Emissions: Direct emissions from on-site fuel
combustion for heating or process energy. For this report, we
assume minimal direct combustion based on typical
electronics manufacturing, or it\'s implicitly part of the energy
intensity for grid electricity. (e.g., 0.1 kg CO2e/unit for minor
on-site combustion).

* Scope 2 Emissions: Indirect emissions from purchased
electricity. Using the illustrative energy intensity of 15 kWh/
unit and assuming 70% renewable energy (as per illustrative
pkxuxvsssp = "70%") and a generic Chinese grid emission
factor (e.g., 0.6 kg CO2e/kWh for the non-renewable portion),
the calculation proceeds.



2.3. Transport (Scope 3 - Upstream &
Downstream)

Transportation impacts are assessed for both inbound raw materials
and outbound finished products.

* Transport Mode (Inbound/Outbound): The selected
transport mode is Select Mode. For illustrative purposes, we
assume "Road freight (Heavy Duty Lorry)" for general
transport.

* Transport Distance: The total transport distance is
ttgwiyhowv. For illustrative purposes, we assume an
average distance of 2,000 km for both inbound and outbound
logistics.

* Last-Mile Delivery Channel: The last-mile delivery channel
is Delivery Type. For illustrative purposes, we assume
“Parcel post (Van)" for last-mile delivery over an average of
100 km.

2.4. Use Phase (Scope 3 - Downstream)

The emissions generated during the product\'s operational life are a
significant component.

* Product Lifespan: The product lifespan is uussjmthpj. For
illustrative purposes, we assume a lifespan of 5 years (e.qg., if
uussjmthpj = "5 years").

* Energy Consumption in Use: The energy consumption
during the use phase is rirqvjlylx. For illustrative purposes,
we assume 20 kWh/year (e.q., if rirqvjlylx = "20 kWh/year").
This is multiplied by the product lifespan.



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

The environmental impact at the end of the product\'s life is
considered, incorporating circular economy principles.

* Recyclability Percentage: The recyclability percentage is
pjimhdueyn. For illustrative purposes, we assume 60% (e.qg.,
if pjlmhdueyn = "60%").

* Circular/Take-back Programs: The company implements
semhdozzhd circular/take-back programs. For illustrative
purposes, we assume "Established take-back program with
material recovery" (e.qg., if semhdozzhd = "Take-back
Program"). This helps reduce landfill impacts and promotes
material circularity.

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

Emissions are calculated by multiplying activity data (e.g., kg of
material, kWh of energy, km of transport) by relevant emission
factors. Industry-standard emission factors (e.g., from Ecoinvent/
DEFRA equivalents) are used for these calculations.

4.1. lllustrative Emission Factors Used
(Examples)

* Electricity Grid Mix (China): 0.6 kg CO2e/kWh

* Road freight (Heavy Duty Lorry, >16t, Euro 6): 0.08 kg CO2¢e/
tkm

* Parcel post (Van): 0.3 kg CO2e/parcel-km
* Landfill of mixed waste: 0.5 kg CO2e/kg



* Recycling credits (e.qg., for aluminum): -1.5 kg CO2e/kg
(avoided emissions)

4.2. Total Product Carbon Footprint Calculation
Summary (lllustrative)

Scope 1 Emissions (Direct Emissions from ropqhkjwyi
Operations)

Based on the provided parameters, direct emissions from on-site fuel
combustion for tuynfvkhnd production are assumed to be minimal or
zero, as is common in many modern manufacturing facilities
primarily using grid electricity.

* On-site fuel combustion: 0.1 kg CO2e/unit (illustrative for
minor process heat)

* Total Scope 1: 0.1 kg CO2e/unit

Scope 2 Emissions (Purchased Electricity for ropqhkjwyi
Operations)

Using illustrative values:

* Energy Intensity (mzmagxkfvpl): 15 kWh/unit
* Renewable Energy Usage (pkxuxvsssp): 70%

* Non-renewable electricity: 15 kWh/unit * (1 - 0.70) = 4.5 kWh/
unit

* Grid Emission Factor (China): 0.6 kg CO2e/kWh

* Total Scope 2: 4.5 kWh/unit * 0.6 kg CO2e/kWh = 2.7 kg
CO2e/unit



Scope 3 Emissions (Value Chain Emissions)

3.1. Upstream Emissions

 Materials (based on lllustrative BOM):
e Aluminum: 3.00 kg CO2e

» ABS Plastic: 1.05 kg CO2e

* Copper: 0.40 kg CO2e

* Silicon: 1.00 kg CO2e

* Packaging Cardboard: 0.24 kg CO2e

* Subtotal Material Emissions: 5.69 kg CO2e/unit

* Upstream Transport (lllustrative - Inbound Materials):
* Assumed material weight: 1.2 kg/unit (sum of
illustrative BOM)

* Transport Mode (Select Mode): Road freight (Heavy
Duty Lorry)

* Transport Distance (ttgwiyhowv): 2,000 km
(illustrative)

* Emission Factor: 0.08 kg CO2e/tkm

 Calculation: (1.2 kg / 1000) * 2000 km * 0.08 kg CO2e/
tkm = 0.192 kg CO2e/unit

* Subtotal Upstream Transport: 0.19 kg CO2e/unit
* Total Upstream Scope 3: 5.69 + 0.19 = 5.88 kg CO2e/
unit

3.2. Downstream Emissions

* Downstream Transport (lllustrative - Distribution to
Customer):
* Transport Mode (Select Mode): Road freight (Heavy
Duty Lorry)

* Transport Distance (ttgwiyhowv): 2,000 km
(illustrative)



* Product weight: 1.0 kg/unit (illustrative, not including
packaging)

* Emission Factor: 0.08 kg CO2e/tkm

 Calculation: (1.0 kg / 1000) * 2000 km * 0.08 kg CO2e/
tkm = 0.16 kg CO2e/unit

* Last-Mile Delivery (lllustrative - Delivery Type):
» Last-Mile Delivery Channel (Delivery Type): Parcel post
(Van)

e Distance: 100 km (illustrative)

* Emission Factor: 0.3 kg CO2e/parcel-km (simplified,
assuming product is one parcel)

* Calculation: 1 unit * 100 km * 0.3 kg CO2e/parcel-km
= 0.3 kg CO2e/unit

* Subtotal Downstream Transport: 0.16 + 0.3 =
0.46 kg CO2e/unit

* Use Phase (lllustrative):
* Product Lifespan (uussjmthpj): 5 years

* Energy Consumption in Use (rirqvjlylx): 20 kWh/year

» Total Use Phase Energy: 20 kWh/year * 5 years = 100
kWh/unit

* Emission Factor (global average grid): 0.5 kg CO2¢e/
kWh (illustrative, as use location is global)

* Calculation: 100 kWh/unit * 0.5 kg CO2e/kWh = 50 kg
CO2e/unit

» Total Use Phase Emissions: 50 kg CO2e/unit

e End-of-Life (EoL) (lllustrative):
* Product weight (excl. packaging): 1.0 kg/unit
(illustrative)

» Recyclability Percentage (pjlmhdueyn): 60%

e Circular/Take-back Programs (semhdozzhd):
Established take-back program



Mass to landfill: 1.0 kg * (1 - 0.60) = 0.4 kg/unit
Landfill Emission Factor: 0.5 kg CO2e/kg

Landfill Emissions: 0.4 kg/unit * 0.5 kg CO2e/kg = 0.2
kg CO2e/unit

Recycling Credits: Assume credit for 60% of original
material emissions for selected materials (e.g.,
Aluminum: 0.5 kg * -1.5 kg CO2e/kg credit = -0.75 kg
CO2e) - This would be applied against the upstream
impact. For simplicity in this summary, we\'ll net off a
portion.

* Net EoL (illustrative): 0.2 kg CO2e (landfill) - 0.75 kg
CO2e (recycling credit for aluminum) = -0.55 kg CO2¢e/
unit (a net negative impact due to avoided emissions)

* Total End-of-Life Emissions: -0.55 kg CO2e/unit

* Total Downstream Scope 3: 0.46 + 50 - 0.55 = 49.91 kg
CO2e/unit

4.3. Consolidated Carbon Footprint for
tuynfvkhnd (lllustrative)

GHG Lifecycle Stage Illustrative Emissions Percentage of
Scope (kg CO2e/unit) Total
Scope 1 Direct Operations 0.10 0.18%

(Production)

Scope 2 Purchased Electricity | 2.70 4.91%
(Production)

Scope 3 Upstream Materials 5.69 10.36%
Upstream & 0.65 (0.19 + 0.46) 1.18%
Downstream
Transport
Use Phase 50.00 91.07%

End-of-Life -0.55 -1.00%



GHG Lifecycle Stage Illustrative Emissions Percentage of

Scope (kg CO2e/unit) Total
Total Product Carbon 54.99 kg CO2e/unit 100.00%
Footprint

Note: All emission values are illustrative, calculated using example
numerical inputs for the provided parameters. Actual emissions
would require the precise structured data for \'ovgjohlv\' and
numerical values for other parameters like \'ttgwiyhowv\',
\'mzmaxkfvpl\', etc.

5. Review & Report

5.1. Emission Hotspots

Based on the illustrative calculations, the primary emission hotspots
for tuynfvkhnd are:

* Use Phase (91.07%): This is overwhelmingly the largest
contributor to the product\'s PCF. The energy consumption
during the product\'s lifespan is the dominant factor.

* Upstream Materials (10.36%): The extraction and
processing of raw materials, particularly metals and
specialized components like silicon chips, represent the
second significant hotspot.

* Purchased Electricity (Scope 2, 4.91%): Even with 70%
renewable energy usage, the remaining grid electricity for
production contributes noticeably.

5.2. Reliability Statement

This report has been prepared by hsvjnzsfmj based on the
parameters and methodology specified. While illustrative data has
been used where exact numerical inputs were provided as



placeholder strings (e.g., ovgjohlv, ttgwiyhowv, mzmagxkfvpl,
rirqvjlylx), the methodology aligns with GHG Protocol standards and
aims for high detail. The reliability of the reported PCF is directly
dependent on the accuracy and completeness of the underlying
primary and secondary data, particularly the specific BOM data and
precise energy consumption figures for all phases. Future iterations
with more granular, verified data will enhance the accuracy of these
results. Compliance with 2026 Scope 3 reporting requirements for at
least 95% coverage has been a guiding principle in this analysis. The
application of the 2026 Land Sector and Removals (LSR) Standard
ensures comprehensive accounting of land use and carbon removal
impacts.

Recommendations for Emission
Reduction

* Optimize Use Phase Efficiency: Given its significant
impact, focus on reducing the energy consumption of
tuynfvkhnd during its operation. This could involve exploring
more energy-efficient components, optimizing software for
lower power draw, or providing users with low-power mode
options.

* Material Circularity & Design for Environment:
Investigate opportunities to increase the recyclability
percentage beyond pjlmhdueyn, and actively promote the
semhdozzhd take-back programs to maximize material
recovery and reduce reliance on virgin materials. Explore
alternative, lower-carbon materials for high-impact
components.

* Supply Chain Engagement: Work with material suppliers to
source lower-carbon alternatives or encourage them to
improve their own production processes (e.g., using more
renewable energy).



* Renewable Energy Procurement: While pkxuxvsssp is
already being used, consider increasing the percentage of
renewable energy sourced for manufacturing operations to
further reduce Scope 2 emissions.

Confidential - Internal Use Only

Prepared by hsvjnzsfmj for ropghkjwyi
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