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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for the product hzyhgzpzfo, manufactured by
izvxmyuund. The analysis was conducted by Senior Sustainability
Consultant wkinylyixj, adhering strictly to the Greenhouse Gas
(GHG) Protocol standards, including the latest 2026 Land Sector and
Removals (LSR) Update. The objective is to quantify the greenhouse
gas emissions across the product\'s lifecycle, from raw material
extraction to end-of-life, identify key emission hotspots, and provide
a foundation for sustainability improvements.

1. Methodology and Scope Definition

1.1. Accounting Standard

This Product Carbon Footprint (PCF) analysis strictly adheres to the
GHG Protocol, the internationally recognized standard for
greenhouse gas accounting and reporting. The GHG Protocol
categorizes emissions into three scopes: Scope 1 (direct emissions),
Scope 2 (indirect emissions from purchased energy), and Scope 3
(all other indirect emissions in the value chain).

1.2. 2026 LSR Update Application

In line with the 2026rLSRYpdate.thiscanalysisaaeknowledges the
importance of accounting for emissions and removals from land use



and land management. The GHG Protocol\'s Land Sector and
Removals (LSR) Standard, effective January 1, 2027, provides
requirements and guidance for quantifying, reporting, and tracking
land emissions and CO2 removals. While direct land-use change
from the immediate product manufacturing is not a primary focus for
\'factory_gate\' boundary, the upstream impacts of raw material
extraction for the Detailed Bill of Materials (BOM) would require
consideration of land-use emissions if primary data were available.
The accompanying LSR Guidance, expected in Q2 2026, will provide
further implementation support. For this analysis, potential upstream
land-use impacts from raw material acquisition are considered within
the Scope 3 emissions factors for purchased goods and services,
based on available secondary data.

1.3. Functional Unit

The functional unit for this PCF analysis is defined as: 1.0 unit of
hzyhgzpzfo.

1.4. System Boundary

The system boundary for this analysis is set as factory_gate,
encompassing all processes from raw material acquisition to the
point where the finished product leaves the manufacturing facility.
This includes upstream emissions from material production and
transport, and emissions from the manufacturing processes
themselves. Downstream impacts (use phase and end-of-life) are
also analyzed as part of the overall product lifecycle.

1.5. Geographic Scope

* Final Production Country: China
* Supply Chain Focus: Europe Focused (for raw material
sourcing and upstream processes)

1.6. Allocation

Where multi-output processes occur, emissions are allocated using
generally accepted GHG Protocol principles, prioritizing physical

allocation (e.g., nTSLEBIUEY ) WherehUpTifsnied, 348 economic



allocation if physical relationships are not suitable. For this report,
material-specific emission factors inherently account for allocation
within their cradle-to-gate boundaries.

2. Lifecycle Mapping (LCI Inventory
Stages) & 3. Data Collection

The lifecycle of hzyhgzpzfo has been mapped into several stages,
and data has been collected (or illustratively represented) for each
stage to enable a comprehensive emission calculation.

2.1. Materials Acquisition & Pre-processing
(Scope 3, Category 1: Purchased Goods and
Services)

The material inputs are based on the provided Detailed Bill of
Materials (BOM). For the purpose of this illustrative report, the
parameter vdxqgpvde is represented by the following example data.
Actual calculations would utilize the specific numerical values from
the real BOM. Emission factors used are industry-standard, typically
from databases like Ecoinvent or DEFRA, which cover upstream
extraction, processing, and manufacturing impacts.

Illustrative Detailed Bill of Materials (BOM) for hzyhgzpzfo

ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kg (kg
CO2e/ CO22e)
Unit)

MO0l Aluminium Metals Extrusion 0.5 kg 10.0 5.0

Casing
MO002 Plastics 0.3 kg 3.0 0.9

Total Material Carbon Impact: 6.585

kg
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ID Description Category Process Qty Unit Emission Total

Factor Carbon
(kg (kg
CO2e/ CO2e)
Unit)
Plastic Injection
Enclosure Molding
M003 Copper Metals Drawing 0.1 kg 4.0 0.4
Wiring
MO004 Printed Electronics = Assembly 0.05 wunit 2.5 0.125
Circuit
Board
MOO0O5 @ Packaging Paper & Manufacturing 0.2 kg 0.8 0.16

Cardboard Cardboard

Total Material Carbon Impact: 6.585

kg
CO2e

Note: The "Total Carbon" column in the table above is pre-calculated
from "Qty * Emission Factor" and reflects the provided BOM format.
This data is illustrative, representing the structure of the input vdxgp
vde.

2.2. Manufacturing (Scope 2: Purchased
Electricity; Scope 1: Direct Manufacturing
Emissions)

The manufacturing process takes place in China. Energy
consumption and source mix are critical factors.

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

* Renewable Energy Usage: Lrifuipshy (lllustrative: 70% of
total electricity)

For the remaining 30% of non-renewable electricity, a country-
specific grid emission factor for China would be applied (e.qg.,

~0.6-0.8 kg CO2e7kMyneHtugtrative)slSeepenlydirggk manufacturing
emissions (e.g., on-site fuel combustion not for electricity, fugitive



emissions) are assumed to be minimal or covered by general energy
consumption for the factory gate boundary for the product, unless
specific primary data indicates otherwise.

2.3. Transport & Distribution (Scope 3,
Categories 4 & 9: Upstream & Downstream
Transportation)

Logistics play a significant role in the overall footprint.

* Upstream Transport Mode: Select Mode (lllustrative: Road
- Heavy Goods Vehicle (HGV) > 32t, Euro VI standard)

* Upstream Transport Distance: ynpwfdgjrh (lllustrative:
1500 km from European suppliers to China factory)

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

* Downstream Transport Distance: (lllustrative: 500 km
from China factory to final customer within Europe, covering
last-mile)

Emission factors for transport are sourced from databases like
DEFRA, which provide factors for various vehicle types and fuel
efficiencies per tonne-kilometer or vehicle-kilometer.

2.4. Use Phase (Scope 3, Category 11: Use of
Sold Products)

The emissions during the product\'s use phase are based on its
lifespan and energy consumption.

* Product Lifespan: xtsukjhnvi (lllustrative: 5 years)
* Energy Consumption in Use: glumyzfkgm (lllustrative: 10
kWh/year)

An average grid emission factor for electricity consumption in the
user\'s region (assumed to be Europe for typical market) would be
applied to calculate these emissions.
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2.5. End-of-Life (EoL) (Scope 3, Category 12:
End-of-Life Treatment of Sold Products)

Circular economy impacts are incorporated through EoL scenarios.

* Recyclability Percentage: uuerrjinzo (lllustrative: 80%)
* Circular/Take-back Programs: qtkdhfwkhz (lllustrative:
Yes, company-led take-back program for key components)

Emissions from landfilling the non-recycled portion and the benefits
(avoided emissions) from recycling and take-back programs would
be accounted for.

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

The calculations are performed by multiplying activity data (e.g., kg
of material, kWh of energy, km of transport) by relevant emission
factors. All emissions are reported in CO2e (carbon dioxide
equivalent) to account for all seven major greenhouse gases as
defined by the GHG Protocol.

4.1. Scope 1 Emissions (Direct Emissions)

Given the \'factory gate\' system boundary and the nature of
product manufacturing, direct emissions from sources owned or
controlled by izvxmyuund at the production facility are considered
for the specific manufacturing of hzyhgzpzfo. This typically includes
direct fuel combustion for manufacturing processes (not covered by
purchased electricity) or fugitive emissions. For this analysis, and
without specific process-level primary data, direct on-site fossil fuel
combustion specific to product processing is assumed to be
negligible or integrated into electricity consumption if the site uses a
combined heat and power plant where emissions are allocated to
electricity and heat.

lllustrative Scopg, 1 Total: 0.0-kg.CQ2e | Page



4.2. Scope 2 Emissions (Purchased Electricity)

Scope 2 emissions account for indirect GHG emissions from the
consumption of purchased electricity, heat, or steam.

* Total Energy Intensity: 15 kWh/unit

* Renewable Energy Usage: 70%

* Non-Renewable Energy: 15 kWh/unit * (1 - 0.70) = 4.5 kWh/
unit

* |llustrative China Grid Emission Factor: 0.7 kg CO2e/kWh
(approximation for average grid mix in China)

* Calculated Scope 2 Emissions: 4.5 kWh/unit * 0.7 kg
CO2e/kWh = 3.15 kg CO2e/unit

4.3. Scope 3 Emissions (Value Chain Emissions)

Scope 3 emissions are the most extensive, covering all other indirect
emissions in the value chain. We aim for at least 95% coverage as
per 2026 requirements.

Category 1: Purchased Goods and Services (Materials)

Based on the illustrative BOM: 6.585 kg CO2e/unit (from sum of
\'Total Carbon\' in BOM table).

Category 4: Upstream Transportation and Distribution

e |llustrative total material mass: 0.5 + 0.3 + 0.1 + 0.05 (unit

assumed as kg) + 0.2 = 1.15 kg/unit

lllustrative Transport Mode: HGV > 32t, Euro VI

lllustrative Upstream Distance: 1500 km

lllustrative Emission Factor (HGV > 32t, Euro VI, average load,

per tonne-km): ~0.02 kg CO2e/tonne-km (DEFRA

approximation)

* Calculated Upstream Transport: 1.15 kg/unit * (1 tonne /
1000 kg) * 1500 km * 0.02 kg CO2e/tonne-km = 0.0345 kg
CO2e/unit
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Category 9: Downstream Transportation and Distribution
(Last-Mile Delivery)

* |llustrative Product Mass: 1.15 kg/unit

* lllustrative Last-Mile Transport: Parcel Service - Van

* lllustrative Downstream Distance: 500 km

* lllustrative Emission Factor (Small Van, average load, per
tonne-km): ~0.15 kg CO2e/tonne-km (DEFRA approximation,
higher due to smaller vehicle, less efficient load)

* Calculated Downstream Transport: 1.15 kg/unit * (1
tonne / 1000 kg) * 500 km * 0.15 kg CO2e/tonne-km =
0.08625 kg CO2e/unit

Category 11: Use of Sold Products

* Product Lifespan: 5 years

* Energy Consumption: 10 kWh/year

* Total Use Phase Energy: 5 years * 10 kWh/year = 50 kWh/unit

* lllustrative European Grid Emission Factor: 0.25 kg CO2e/kWh
(approximation for average European grid mix)

* Calculated Use Phase Emissions: 50 kWh/unit * 0.25 kg
CO2e/kWh = 12.5 kg CO2e/unit

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

* Recyclability Percentage: 80%

* Non-Recycled Waste: 20% of 1.15 kg = 0.23 kg

* lllustrative Landfill Emission Factor (for non-recycled waste):
~1.5 kg CO2e/kg (approximation, dependent on material)

* |llustrative Recycling Benefit (avoided emissions for 80%
recycled, could be negative): ~ -2.0 kg CO2e/kg
(approximation for aluminium/plastic, depends on material
and replacement product)

* Calculated EoL (Disposal): 0.23 kg * 1.5 kg CO2e/kg =
0.345 kg CO2e

* Calculated EoL (Recycling Benefit): 0.92 kg (80% of
1.15kg) * -2.0 kg CO2e/kg = -1.84 kg CO2e

* Net End-of-Life Emissions: 0.345 kg CO2e - 1.84 kg CO2e

= -1.495 kg 6Q2e/Mnjt.c o) Use Only | Page



The company-led take-back programs (gtkdhfwkhz) would further
enhance circularity and potentially increase recycling rates or enable
component reuse, leading to greater avoided emissions, which is
reflected in the recycling benefit.

4.4. Total Product Carbon Footprint Summary

Emission Scope & Category Illustrative Emissions (kg
CO2e/unit)

Scope 1: Direct Emissions 0.000

Scope 2: Purchased Electricity 3.150

(Manufacturing)
Scope 3: Value Chain Emissions

Category 1: Purchased Goods and Services 6.585
(Materials)

Category 4: Upstream Transportation and 0.035
Distribution

Category 9: Downstream Transportation 0.086
and Distribution

Category 11: Use of Sold Products 12.500

Category 12: End-of-Life Treatment of Sold  -1.495
Products

TOTAL PRODUCT CARBON FOOTPRINT 20.861

Note: All emission factors and calculated values are illustrative
approximations based on general industry data and the provided
placeholder parameters. Actual values require precise primary data
and region-specific emission factors. Numbers are rounded for
readability.
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5. Review & Report

5.1. Hotspots Analysis

Based on the illustrative calculations, the primary emission hotspots
for hzyhgzpzfo are identified as:

* Use Phase (Approx. 60% of total PCF): This is the most
significant contributor, primarily due to the energy
consumption of the product over its 5-year lifespan. This
highlights the importance of energy efficiency during product
design and user behavior.

* Purchased Goods and Services (Materials) (Approx.
31% of total PCF): The raw materials, particularly the
aluminium casing, contribute substantially to the upstream
footprint. This indicates opportunities for material
optimization, use of recycled content, and engaging with
suppliers on their decarbonization efforts.

* Manufacturing (Purchased Electricity) (Approx. 15% of
total PCF): While 70% renewable energy is used, the
remaining non-renewable electricity in China contributes
significantly. Further increasing renewable energy sourcing or
improving energy efficiency in production would reduce this
impact.

* End-of-Life (Net negative contribution): The high
recyclability and circular programs show a net carbon
removal benefit at the end-of-life stage, effectively offsetting
a portion of upstream emissions. This demonstrates the
positive impact of circular economy strategies.

5.2. Reliability and Limitations

The reliability of this report is directly tied to the quality and
specificity of the input data.

* Data Limitations: As indicated, specific numerical values for
BOM details, transport distances/modes, energy intensity, and
consumption were provided as textual placeholders (e.g.,

vdxapvde, yoiEdghr s dd4Riratye dotepagpd industry

average emission factors (Ecoinvent, DEFRA) have been used



to demonstrate the methodology. Actual primary data for
each parameter would significantly enhance accuracy.

* Geographic Specificity: Generic emission factors were used
for European and Chinese electricity grids and transport
where specific data was not available, introducing a level of
approximation.

* GHG Protocol Compliance: The report adheres to the GHG
Protocol\'s principles of relevance, completeness, consistency,
transparency, and accuracy. The illustrative data allows for a
demonstration of how 95% Scope 3 coverage would be
achieved.

* LSR Standard: The LSR Standard\'s full implementation
details with accompanying guidance are expected in Q2
2026. A more in-depth assessment of land sector impacts for
upstream materials would benefit from this upcoming
guidance and more granular primary data from suppliers.

Recommendations for izvxmyuund:

* Supplier Engagement: Collaborate with material suppliers
to collect primary data on material production and
transportation, especially for high-impact components like
aluminium and plastics, to refine Scope 3 calculations and
identify further reduction opportunities.

* Product Design for Energy Efficiency: Focus on designing
the hzyhgzpzfo for even lower energy consumption during
its use phase, given it\'s the largest hotspot.

* Renewable Energy Expansion: Explore options to increase
the share of renewable energy at the manufacturing facility in
China, potentially aiming for 100% renewable energy
procurement.

* Logistics Optimization: Investigate more efficient
transportation modes or optimize logistics routes and load
factors to reduce upstream and downstream transport
emissions.

* Circular Economy Enhancement: Continue to strengthen

circularity effartenpetentiathaexpanding take-back programs
to a wider range of components or exploring innovative



materials with lower embodied carbon and higher
recyclability.

* Data Refinement: Systematically collect primary data for all
parameters to move from illustrative approximations to highly
accurate, verifiable PCF results.
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