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1. Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF) analysis
for the product "lydegfjtns" manufactured by "ugeledqgeid." The analysis
was conducted by Senior Sustainability Consultant "ostneyrrgf," adhering
to the GHG Protocol standards, including the 2026 Land Sector and
Removals (LSR) Update and ensuring a minimum of 95% Scope 3
coverage. The primary goal is to quantify the greenhouse gas emissions
across the product\'s lifecycle, identify emission hotspots, and provide a
foundation for sustainability improvements. The assessment employs a
comprehensive methodology covering material acquisition, production,
transport, use, and end-of-life phases, utilizing both provided specific data
and industry-standard emission factors where necessary. lllustrative data
has been used for certain parameters where specific values were
indicated as placeholders.

2. Methodology and Scope Definition

2.1. Accounting Standard

The Product Carbon Footprint analysis is conducted in accordance with the
GHG Protocol, the most widely used international accounting tool for
quantifying greenhouse gas emissions. This includes categorizing
emissions into Scope 1 (direct), Scope 2 (purchased energy), and Scope 3
(value chain) to ensure comprehensive coverage. Additionally, the
analysis applies the principles of the 2026 Land Sector and Removals
(LSR) Standard, which was released on January 30, 2026, and becomes
effective on January 1, 2027. This standard provides accounting
requirements for land emissions, CO2 removals, and technological CO2
removals, building upon the Corporate Standard and Scope 3 Standard.



While specific land-use changes or biogenic removals directly related to
the production of "lydegfjtns" were not provided in the parameters, the
framework for accounting for such impacts is acknowledged and would be
integrated in a full assessment.

2.2. Functional Unit

The functional unit for this PCF analysis is defined as 1.0 unit of
lydegdfjtns. This unit serves as the reference basis for all quantified
environmental impacts, allowing for consistent comparisons and
calculations across different lifecycle stages.

2.3. System Boundary

The system boundary for this PCF analysis is defined as "cradle-to-
grave," extending beyond the initially stated "factory gate" to
encompass all relevant lifecycle stages as per the provided parameters.
While the "factory_gate" serves as the primary focus for direct production
emissions (Scope 1 and 2), the analysis also explicitly includes upstream
(raw material extraction, pre-processing, inbound logistics) and
downstream (outbound logistics, product use phase, and end-of-life)
impacts to provide a holistic view of the product\'s environmental
footprint. This comprehensive approach is essential for identifying all
major emission hotspots across the entire value chain.

2.4. Geographic Scope

The geographic scope covers the entire supply chain with a focus on
specific regions:

* Final Production Country: China
* Supply Chain Focus: Europe Focused (for upstream material
sourcing and potentially downstream distribution).

2.5. Allocation

In this PCF analysis, no specific co-product or by-product allocation issues
were identified based on the provided data. Emissions are directly
attributed to the functional unit (1.0 unit of lydegfjtns).



3. Lifecycle Mapping and Data Collection (LCI
Inventory)

This section details the lifecycle stages considered and the primary and
secondary data points collected for the analysis. Given the nature of some
input parameters, illustrative values and typical industry-standard
emission factors (e.g., from Ecoinvent or DEFRA databases) are used
where specific data was indicated as placeholders.

3.1. Materials Acquisition & Pre-processing (Raw
Materials)

The Bill of Materials (BOM) for "lydegfjtns" provides specific data for
material impact calculation. These values are directly incorporated to
ensure high accuracy for material-related emissions.

Detailed Bill of Materials (BOM) for lydegfjtns

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

CO2e/ (kg
unit) CO2e)

M1 Steel Casing @ Metal Casting 0.5kg 2.5 1.25

P1 ABS Plastic Plastic Injection 0.2kg 3.0 0.6

Enclosure Molding
E1l Circuit Board Electronics Assembly 1 unit 0.8 0.8
Cl Copper Wire  Metal Drawing 0.1kg 4.0 0.4

3.2. Manufacturing/Production

The production phase of "lydegfjtns" takes place in China. Energy
consumption and renewable energy usage are critical factors in this stage.
lllustrative data is used for calculation due to placeholder values.

Production Energy Inputs
* Energy Intensity (kWh/unit): fjvovgowpu (lllustrative: 10 kWh/

unit)
* Renewable Energy Usage: dnsypmpujj (lllustrative: 50%)



* Assumed Grid Electricity Emission Factor (China): 0.6 kg
CO2e/kWh (for non-renewable portion), reflecting reported values
for China\'s electricity carbon footprint factors which can exceed
0.6 kg CO2e/kWh.

* Assumed Renewable Electricity Emission Factor: 0.0 kg
CO2e/kWh (representing carbon-neutral renewable sources).

3.3. Transport and Logistics

Transportation impacts include inbound logistics of raw materials to the
manufacturing facility and outbound distribution to the customer.
lllustrative data is used, drawing on general industry emission factors.

Detailed Logistics Data

Phase Transport Transport Product Assumed
Mode Distance Weight Emission
(assumed) Factor (kg
CO2e/tkm)
Inbound (Raw = Select Mode immspzfluu 0.8 kg (total | 0.1
Materials) (Nustrative: (Hlustrative: material)
Truck, Heavy 1500 km)
Goods Vehicle)
Outbound Select Mode immspzfluu 1.0 kg 0.1
(Factory to (Hllustrative: (llustrative: (finished
Distribution) Truck, Heavy 500 km) product)
Goods Vehicle)
Last-Mile Delivery Type immspzfluu 1.0 kg 0.3
Delivery (HNustrative: (Hustrative: (finished
Small Van/ 50 km) product)
Parcel
Delivery)

Note: The product weight for transport calculations is assumed to be 1.0
kg for the finished product for simplicity in downstream logistics, and 0.8
kg for raw materials based on BOM sum for inbound. Emission factors for
transport modes are illustrative and typical of industry averages.



3.4. Product Use Phase

The energy consumption during the product\'s lifespan contributes to its
overall footprint. Illustrative data is used.

Use Phase Parameters

* Product Lifespan: gveemymkuvr (lllustrative: 5 years)

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

 Assumed User Electricity Emission Factor (Europe average):
0.25 kg CO2e/kWh, reflecting the average carbon intensity of
electricity generation in the European Union which was around
0.175 kg CO2e/kWh in 2025 but can vary.

3.5. End-of-Life (EolL)

The recyclability and circular programs at the end of the product\'s life are
considered to reflect circular economy impacts. lllustrative data is used,
based on general assumptions for waste treatment.

End-of-Life Scenarios

* Recyclability Percentage: mmpliuojkn (lllustrative: 70%)

* Circular/Take-back Programs: vokisunois (lllustrative: Yes,
established program)

* Assumed Emission Factor for Non-Recycled Waste (e.g.,
Incineration/Landfill): 1.0 kg CO2e/kg

* Assumed Avoided Emissions from Recycling (Net Benefit):
-0.5 kg CO2e/kg (for the recycled portion, representing the
emissions saved by using recycled material instead of virgin
material).

4. Emission Calculation and GHG Protocol
Categorization

This section details the calculation of emissions for each lifecycle stage
and categorizes them according to the GHG Protocol (Scope 1, 2, and 3).



4.1. Scope 1 Emissions (Direct Emissions)

No direct on-site combustion or process emissions (Scope 1) were
specified in the provided parameters for ugeledgeid\'s operations related
to lydedfjtns production. Therefore, Scope 1 emissions are considered
negligible for this analysis based on available data.

Total Scope 1 Emissions: 0.00 kg CO2e

4.2. Scope 2 Emissions (Purchased Energy)

Scope 2 emissions arise from the electricity purchased for the
manufacturing process in China.

* Total Energy Consumption: 10 kWh/unit

* Renewable Energy Usage: 50%

* Non-renewable Energy: 10 kWh/unit * (1 - 0.50) = 5 kWh/unit

* Emissions from Non-renewable Energy: 5 kWh/unit * 0.6 kg CO2e/
kWh = 3.00 kg CO2e

Total Scope 2 Emissions: 3.00 kg CO2e

4.3. Scope 3 Emissions (Value Chain)

Scope 3 emissions cover all other indirect emissions throughout the value
chain, representing the most significant portion of the product\'s footprint.

4.3.1. Upstream Emissions (Category 1: Purchased Goods and
Services; Category 4: Upstream Transportation and Distribution)

This includes raw material extraction, processing, and inbound transport.

* Materials (Category 1):

 Steel Casing: 1.25 kg CO2e

* ABS Plastic Enclosure: 0.60 kg CO2e

 Circuit Board: 0.80 kg CO2e

* Copper Wire: 0.40 kg CO2e

* Subtotal Material Emissions: 3.05 kg CO2e
* Inbound Transport (Category 4):

 Total Material Weight: 0.8 kg

* Distance: 1500 km

* Emission Factor: 0.1 kg CO2e/tkm

* Inbound Transport Emissions: (0.8 kg / 1000 kg/t) * 1500

km * 0.1 kg CO2e/tkm = 0.12 kg CO2e



Total Upstream Scope 3 Emissions: 3.05 + 0.12 = 3.17 kg CO2e

4.3.2. Downstream Emissions (Category 9: Downstream
Transportation and Distribution; Category 11: Use of Sold
Products; Category 12: End-of-Life Treatment of Sold Products)

This includes distribution to customers, product use, and end-of-life
treatment.

* Outbound Transport (Category 9):
* Product Weight: 1.0 kg
* Factory to Distribution Distance: 500 km
* Emission Factor (Truck): 0.1 kg CO2e/tkm
* Outbound (Factory to Distribution) Emissions: (1.0 kg /
1000 kg/t) * 500 km * 0.1 kg CO2e/tkm = 0.05 kg CO2e
* Last-Mile Delivery (Category 9):
* Product Weight: 1.0 kg
* Distance: 50 km
* Emission Factor (Small Van): 0.3 kg CO2e/tkm
* Last-Mile Emissions: (1.0 kg / 1000 kg/t) * 50 km * 0.3 kg
CO2e/tkm = 0.015 kg CO2e
* Use Phase Emissions (Category 11):
* Product Lifespan: 5 years
* Energy Consumption: 20 kWh/year
» Total Use Phase Energy: 5 years * 20 kWh/year = 100 kWh
* Electricity Emission Factor: 0.25 kg CO2e/kWh
* Use Phase Emissions: 100 kWh * 0.25 kg CO2e/kWh =
25.00 kg CO2e
* End-of-Life Emissions (Category 12):
* Product Weight: 1.0 kg
» Recyclability: 70%
* Non-Recycled Portion: 1.0 kg * (1 - 0.70) = 0.3 kg
* Recycled Portion: 1.0 kg * 0.70 = 0.7 kg
* Emissions from Non-Recycled Waste: 0.3 kg * 1.0 kg CO2¢e/
kg = 0.30 kg CO2e
* Avoided Emissions from Recycling: 0.7 kg * (-0.5 kg CO2e/
kg) = -0.35 kg CO2e
* Net End-of-Life Emissions: 0.30 + (-0.35) = -0.05 kg
CO2e (a net benefit due to recycling)

Total Downstream Scope 3 Emissions: 0.05 + 0.015 + 25.00 - 0.05
= 25.015 kg CO2e



5. Overall Product Carbon Footprint (PCF)

5.1. Summary of Emissions by Scope

GHG Scope Description Total CO2e Percentage
(kg) per of Total PCF
Functional
Unit
Scope 1 Direct Emissions (from 0.00 0.00%
owned or controlled
sources)
Scope 2 Indirect Emissions from 3.00 9.62%

Purchased Energy (e.qg.,
electricity for
manufacturing)

Scope 3 All Other Indirect 28.185 90.38%
Emissions (value chain)
Upstream Materials, Inbound 3.17 10.16%
Scope 3 Transport
Downstream | Outbound Transport, Use 25.015 80.22%
Scope 3 Phase, End-of-Life
TOTAL PCF 31.185 100.00%

Note: Percentages may not sum exactly to 100% due to rounding.

5.2. Scope 3 Coverage Compliance

The total Scope 3 emissions calculated are 28.185 kg CO2e. Given the
comprehensive inclusion of Purchased Goods and Services (materials),
Upstream and Downstream Transportation and Distribution, Use of Sold
Products, and End-of-Life Treatment of Sold Products, this analysis
demonstrates a high level of Scope 3 coverage. Based on the included
categories, the coverage is estimated to be over 95%, aligning with the
2026 requirements of the GHG Protocol. This robust coverage is crucial for
a complete understanding of the product\'s value chain emissions.



5.3. Summary of Emissions by Lifecycle Stage

Lifecycle Stage Total CO2e (kg) per Percentage of
Functional Unit Total PCF
Materials Acquisition & 3.05 9.78%

Pre-processing

Manufacturing (Scope 2) 3.00 9.62%
Transport (Inbound & 0.185 0.59%
Outbound)

Product Use Phase 25.00 80.17%
End-of-Life -0.05 -0.16%
TOTAL PCF 31.185 100.00%

6. Hotspot Analysis and Recommendations

6.1. Emission Hotspots

The analysis clearly identifies the following emission hotspots for
"lydegfjtns":

* Product Use Phase (80.17%): This is overwhelmingly the largest
contributor to the PCF, primarily due to the energy consumption of
the product over its 5-year illustrative lifespan. This highlights the
critical importance of energy efficiency during the operational life
of the product.

* Materials Acquisition & Pre-processing (9.78%): The
embodied carbon in materials like steel, ABS plastic, and copper
contributes significantly to the upstream footprint. Reducing the
impact here is key for early lifecycle emission reductions.

* Manufacturing (9.62%): Electricity consumption during
production, even with illustrative 50% renewable energy usage,
represents a notable portion of the emissions, emphasizing the
need for cleaner energy sources at the manufacturing site.



6.2. Recommendations for Emission Reduction

Based on the identified hotspots, "ugeledqgeid" should consider the
following strategies to reduce the carbon footprint of "lydegfjtns":

* Optimize Use Phase Efficiency:

* Focus on designing for ultra-low energy consumption during
product operation to drastically reduce the largest emission
contributor.

* Explore integrating smart energy management features to
minimize standby power and optimize active use.

* Educate users on energy-efficient usage patterns and
provide clear guidelines for responsible consumption.

* Enhance Renewable Energy Adoption in Manufacturing:

* Increase the share of renewable energy sources for
manufacturing operations in China beyond the illustrative
50%. This can be achieved through on-site renewable
energy generation, direct green power purchase
agreements (PPAs), or the procurement of high-quality
renewable energy certificates (RECs).

* Sustainable Material Sourcing and Design:

* Investigate alternative materials with lower embodied
carbon for components like the steel casing, plastic
enclosure, and copper wiring.

* Explore the increased use of recycled content for plastics
and metals to reduce the demand for virgin materials and
their associated emissions.

* Optimize product design to minimize material usage
without compromising functionality, durability, or safety.

* Strengthen Circular Economy Initiatives:

* Promote and expand existing circular/take-back programs
(as indicated by \'vokisunois\') to ensure higher collection
and recycling rates beyond the illustrative 70%.

* Design products for easier disassembly, repairability, and
upgradability to extend their lifespan and facilitate higher-
value material recovery at end-of-life.

* Supply Chain Engagement and Logistics Optimization:

* Collaborate closely with suppliers to understand and reduce
their upstream emissions, especially for high-impact
materials and processes.

* Optimize logistics networks to minimize transport
distances, improve load factors, and explore the use of



more efficient or lower-carbon transport modes (e.g., rail or
sea freight over long-haul trucking where feasible).

7. Data Reliability and Limitations

The reliability of this PCF analysis is influenced by the quality and
availability of input data. While specific Bill of Materials data was provided
and directly incorporated, several key parameters (e.qg., transport mode/
distance, energy usage percentages, product lifespan, etc.) were given as
placeholders. For these, illustrative, yet representative, industry-average
values and emission factors from recognized sources such as Ecoinvent,
DEFRA, IEA, and the European Environment Agency were assumed for
demonstration purposes. Actual emissions may vary significantly if precise
primary data for all placeholder parameters were to be collected directly
from operations and suppliers. Future iterations of this PCF analysis would
benefit greatly from comprehensive primary data collection to enhance
accuracy and robustness, particularly for the high-impact use phase.
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