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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for the product xlonmlujjd, manufactured by tokgrfemzf. The
analysis, conducted by eugfteshrs, Senior Sustainability Consultant,
adheres to the Greenhouse Gas (GHG) Protocol standards, including
the 2026 Land Sector and Removals (LSR) update. The primary
objective is to quantify the greenhouse gas emissions associated with
the product\'s lifecycle, identify emission hotspots, and provide
insights for decarbonization efforts. The assessment covers a
"factory-gate" system boundary with a supply chain focus on Europe
and final production in China, incorporating detailed Bill of Materials
(BOM), manufacturing energy, transportation logistics, use-phase
consumption, and end-of-life scenarios.

1. Definition of Scope

The scope of this Product Carbon Footprint (PCF) analysis for
xlonmlujjd is defined in accordance with the GHG Protocol Product
Standard.

* Functional Unit: 1.0 unit of xlonmlujjd.

* System Boundary: factory gate. This boundary includes raw
material acquisition, manufacturing, and transportation to the
factory gate. Upstream and downstream emissions beyond this are



considered as Scope 3, covering transportation to the customer,
use-phase, and end-of-life.

* Geographic Scope: Final production country is China, with a
primary supply chain focus on Europe.

* Allocation: Environmental impacts are allocated to the functional
unit based on mass and economic allocation principles, as per GHG
Protocol guidelines, ensuring no double-counting of emissions.

* Accounting Standard: GHG Protocol. This report strictly adheres
to the GHG Protocol\'s methodologies for quantifying and reporting
greenhouse gas emissions, categorizing them into Scope 1, Scope
2, and Scope 3 emissions.

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

This section details the lifecycle stages considered and the data
points collected for the PCF analysis of xlonmlujjd. Given that the
parameter “xntpxsjn~ was provided as a placeholder string,
illustrative BOM data adhering to the specified format has been
simulated to demonstrate the calculation methodology.

Detailed Bill of Materials (BOM) & Material Inputs

The material composition of xlonmlujjd is a significant contributor to
its overall carbon footprint. The following table presents an illustrative
Bill of Materials (BOM) based on the specified format (ID, Description,
Category, Process, Qty, Unit, Emission Factor, Total Carbon). For the
purpose of this report, the \'Total Carbon\' value provided in the BOM
for each item is directly used to determine the material-specific
emissions.

Note: The actual parameter value for \'Detailed Bill of Materials (BOM)
\' was \'xntpxsjn\'. For demonstrative calculations, the following
illustrative data, conforming to the specified format, has been used.



ID Description Category Process Qty Unit Emission Total

Factor Carbon
(kg (kg
CO2e/ CO2e)
unit or
kg)
1  Aluminum Metal Casting 0.5 kg 6.0 3.0
Casing
2 | Plastic Plastic Injection 0.3 kg 2.2 0.66
Enclosure Molding
3 | Copper Wire Metal Drawing 0.1 kg 3.5 0.35
4  Circuit Electronics Manufacturing 0.05 unit @ 15.0 0.75
Board (PCB)
5 | Lithium-lon Battery Manufacturing 0.08 kg 25.0 2.0

Battery

Total Material Emissions (from BOM): 3.0 + 0.66 + 0.35 + 0.75 +
2.0 =6.76 kg CO2e.

[llustrative Emission Factors (from industry standards and general
knowledge, assuming 1 unit of PCB is 1 square meter and 1 unit of
battery for its weight):

* Aluminum Casting: Typical emission factors for primary aluminum
can range from 4.5 to over 20 t CO2e/t Al, with secondary
(recycled) aluminum being significantly lower. For cast aluminum,
processes like casting also contribute. The illustrative 6.0 kg CO2e/
kg is a plausible mid-range value considering some primary
content and processing.

* Plastic Injection Molding: Varies significantly by plastic type. A
common factor can be around 1.5-3 kg CO2e/kg. The illustrative
2.2 kg CO2e/kg is reasonable.

* Copper Wire: Global average CO2 emissions for copper
manufacturing exceed 4.5 kg CO2e/kg, with low-carbon sources
being significantly less. The illustrative 3.5 kg CO2e/kg is within a
plausible range for copper wire production.

* Circuit Board (PCB) Manufacturing: Production of a single square
meter of PCB can emit around 60-70 kg CO2e. The illustrative 15.0



kg CO2e/unit (assuming unit might be per board or per kg, here
assumed per small board with significant impact) is chosen to
reflect typical values after scaling. Other sources suggest 58.36 kg
CO2e per kg for HDI PCB.

e Lithium-lon Battery Manufacturing: The carbon footprint of Li-ion
battery production can range from 50 to 200 kg CO2e/kWh, with
about 80% due to upstream materials. A factor like 25.0 kg CO2e/
kg for a finished battery component is illustrative given the energy-
intensive processes.

Manufacturing Energy Inputs (Scope 2)
The production phase of xlonmlujjd takes place in China.

* Energy Intensity (kWh/unit): Ixpiwudmsj (assumed 15 kWh/unit
for calculation).

* Renewable Energy Usage: pmltjlrjind (assumed 30% for
calculation).

China\'s electricity grid mix has a significant carbon intensity. In 2022,
provincial grid carbon footprint factors in China ranged, with some
exceeding 1.0 kg CO2e/kWh. The predicted carbon emission factors
for China\'s electric power in 2025 and 2030 are 0.6144 tCO2e/MWh
(0.6144 kg CO2e/kWh) and 0.5154 tCO2e/MWh (0.5154 kg CO2e/
kWh) respectively. In 2025, clean sources generated 42% of China\'s
electricity, with fossil fuels providing 58%. We will use an illustrative
baseline grid emission factor of 0.65 kg CO2e/kWh for China,
consistent with recent data and predictions.

Effective Emission Factor (China): 0.65 kg CO2e/kWh * (1 - 0.30) =
0.455 kg CO2e/kWh.

Manufacturing Energy Emissions: (15 kWh/unit) * (0.455 kg
CO2e/kWh) = 6.825 kg CO2e.

Transportation Logistics (Scope 3 - Upstream &
Downstream)
* Transport Mode: Select Mode (assumed Road for upstream to
factory, and a mix for downstream).

* Transport Distance: zffikzmvzk (assumed 5000 km for primary
transport from Europe to China, and 500 km for local distribution).



* Last-Mile Delivery Channel: Delivery Type (assumed Road/Van
for calculation).

We will assume the following illustrative emission factors for
transportation:

* Ocean Freight (Bulk from Europe to China - illustrative for material
transport): 0.016 kg CO2e/tonne-km.

* Road Freight (Local distribution in China and Last-Mile Delivery):
0.1 kg CO2e/tonne-km for general truck transport.

Assuming the product (xlonmlujjd) and its components have an
average weight of 1.0 kg.

Upstream Transport (Europe to China, 5000 km, assuming
ocean freight for main components): (1.0 kg / 1000 kg/tonne) *
5000 km * 0.016 kg CO2e/tonne-km = 0.08 kg CO2e.

Downstream Transport (Factory to Customer, 500 km,
assuming road freight, including last-mile): (1.0 kg / 1000 kg/
tonne) * 500 km * 0.1 kg CO2e/tonne-km = 0.05 kg CO2e.

Total Transportation Emissions: 0.08 + 0.05 = 0.13 kg CO2e.

Use Phase Data (Scope 3 - Downstream)

* Product Lifespan: thnkurvsws (assumed 5 years).

* Energy Consumption in Use: nmnxnnhekz (assumed 20 kWh/
year).

Assuming the user-phase electricity is sourced from the average
European grid mix (illustrative 0.25 kg CO2e/kWh).

Use Phase Emissions: (20 kWh/year * 5 years) * 0.25 kg CO2e/kWh
= 25.0 kg CO2e.

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

* Recyclability Percentage: whruhpmopk (assumed 60%).

* Circular/Take-back Programs: yfwlsjxwvz (e.g., "Company offers
a take-back program for product recycling").

The recyclability percentage and circular programs can lead to
avoided emissions. For a 60% recyclability, we estimate a credit for



avoided primary production emissions. The exact credit depends on
the material composition and specific recycling processes. For
simplicity, we assume an illustrative 50% credit on the initial material
emissions for the recyclable portion.

Potential Avoided EoL Emissions: 6.76 kg CO2e (Material
Emissions) * 0.60 (Recyclability) * 0.50 (Credit Factor) = -2.028 kg
CO2e.

The existence of "yfwlsjxwvz" (e.qg., take-back programs) enhances
the likelihood of achieving the stated recyclability rates and reduces
the chance of materials ending in landfills, further contributing to
circularity and avoided emissions.

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

Emissions are categorized according to the GHG Protocol into Scope
1, Scope 2, and Scope 3.

* Scope 1: Direct GHG Emissions. These are emissions from
sources owned or controlled by tokgrfemzf. For a \'factory_gate\'
system boundary and a product PCF, direct emissions are usually
minimal unless on-site fuel combustion or process emissions are
significant. In this analysis, no direct Scope 1 emissions for
xlonmlujjd\'s production are explicitly derived from the provided
parameters, hence assumed negligible for this specific PCF at the
factory gate.

* Scope 2: Indirect GHG Emissions from Purchased Energy.
These are emissions from the generation of purchased electricity
consumed by tokgrfemzf in the manufacturing of xlonmlujjd.

* Scope 3: Other Indirect GHG Emissions. These are all other
indirect emissions occurring in the value chain of tokgrfemzf, both
upstream and downstream. This includes raw material extraction,
upstream and downstream transportation, the use phase of the
product, and its end-of-life treatment. The aim is for at least 95%
coverage for Scope 3 reporting, as per 2026 requirements. Our
analysis covers significant Scope 3 categories: purchased goods &
services (materials), upstream & downstream transportation, use



of sold products, and end-of-life treatment of sold products,
ensuring comprehensive coverage.

Summary of Calculated Emissions (lllustrative)

Lifecycle Stage

Material Acquisition
Manufacturing (Energy)
Transportation (Upstream)

Transportation
(Downstream)

Product Use Phase

End-of-Life (Credit for
Recycling)

Emission
Category

Scope 3 (Upstream)
Scope 2
Scope 3 (Upstream)

Scope 3
(Downstream)

Scope 3
(Downstream)

Scope 3
(Downstream)

Total Product Carbon Footprint (Net)

Estimated CO2e
(kg)

6.76
6.825
0.08

0.05

25.0

-2.028

31.687

GHG Protocol Scope Breakdown (lllustrative)

GHG Source Estimated

Scope CO2e (kg)

Scope 1 Direct Emissions (Assumed 0.0
negligible for PCF at
factory gate)

Scope 2 Purchased Electricity for 6.825
Manufacturing

Scope 3  Material Acquisition 6.76
Transportation (Upstream &  0.13
Downstream)
Product Use Phase 25.0
End-of-Life (Credit) -2.028

Percentage
of Total

0.00%

21.54%

21.34%

0.41%

78.90%

-6.39%



GHG Source Estimated Percentage
Scope CO2e (kg) of Total

Total Net Emissions 31.687 100.00%

2026 Land Sector and Removals (LSR) Standard
Update

The GHG Protocol\'s Land Sector and Removals (LSR) Standard,
published on January 30, 2026, provides accounting requirements and
guidance for land emissions and CO2 removals. While specific land-
use data for xlonmlujjd\'s supply chain was not provided, this analysis
acknowledges the importance of the LSR Standard. For companies
with significant land sector activities (e.g., agriculture, forestry) in
their operations or value chain, or those reporting CO2 removals, the
LSR Standard will be critical. Its effective date is January 1, 2027. In
future, detailed primary data on land management practices and
potential biogenic carbon removals within the supply chain would be
integrated to fully comply with this standard.

5. Review & Report

Emission Hotspots

Based on this illustrative PCF analysis for xlonmlujjd, the primary
emission hotspots are:

* Product Use Phase (78.90%): The most significant contributor
to the carbon footprint is the energy consumption during the
product\'s lifespan. This highlights the importance of energy
efficiency in product design and the energy mix used by end-users.

* Manufacturing (Energy) (21.54%): Purchased electricity for the
manufacturing process in China is a substantial hotspot. Increasing
renewable energy usage beyond the assumed 30% or shifting to
regions with cleaner grids would significantly reduce this impact.

* Material Acquisition (21.34%): The extraction and processing of
raw materials, particularly aluminum and battery components,
represent a considerable upstream impact. Optimizing material



choices, increasing recycled content, and sourcing from low-carbon
suppliers are crucial.

Reliability Statement

The reliability of this PCF analysis is contingent upon the accuracy
and completeness of the input data. While industry-standard emission
factors (e.qg., from Ecoinvent/DEFRA equivalents) have been used for
illustrative calculations where specific data was not provided, primary
data from tokgrfemzf\'s supply chain and operations would enhance
accuracy. The use of illustrative numerical values for " zffijkzmvzk",
“pmitjlrjnd”, “Ixpiwudmsj’, "thnkurvsws™, "nmnxnnhekz", and
“whruhpmopk™ affects the quantitative results, but the methodology
and identification of hotspots remain robust. The analysis adheres to
the GHG Protocol\'s principles of relevance, completeness,
consistency, transparency, and accuracy. Ongoing data collection and
integration of supplier-specific information will further improve the
precision of future PCF assessments.

Confidential - Internal Use Only



	Product Carbon Footprint Analysis Report
	Product Carbon Footprint Analysis Report
	Executive Summary
	1. Definition of Scope
	2. & 3. Lifecycle Mapping and Data Collection (LCI Inventory)
	Detailed Bill of Materials (BOM) & Material Inputs
	Manufacturing Energy Inputs (Scope 2)
	Transportation Logistics (Scope 3 - Upstream & Downstream)
	Use Phase Data (Scope 3 - Downstream)
	End-of-Life (EoL) Scenarios (Scope 3 - Downstream)

	4. Calculation of Emissions (Activity * Emission Factor = CO2e)
	Summary of Calculated Emissions (Illustrative)
	GHG Protocol Scope Breakdown (Illustrative)
	2026 Land Sector and Removals (LSR) Standard Update

	5. Review & Report
	Emission Hotspots
	Reliability Statement



