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Executive Summary

This report provides a high-detail Product Carbon
Footprint (PCF) analysis for the product nxegwtulkl,
manufactured by upqufrgsfx. The analysis adheres
strictly to the GHG Protocol accounting standard,
incorporating the 2026 Land Sector and Removals (LSR)
update and ensuring robust Scope 3 compliance with at
least 95% coverage. The assessment covers the entire
lifecycle of the product, from raw material acquisition to
end-of-life, quantifying greenhouse gas (GHG) emissions
expressed in CO2 equivalents (CO2e). Key hotspots are
identified to guide upqufrgsfx in its decarbonization
efforts.

Methodology and Scope
Definition

The Product Car@&md:qugprm{repﬁgﬁ)sgagll)ysis for
nxegwtulkl follows a rigorous five-step methodology as

prescribed by the GHG Protocol. This approach ensures



a comprehensive and accurate assessment of the
product\'s environmental impact across its lifecycle.

1. Define Scope

* Functional Unit: The functional unit for this PCF
analysis is defined as 1.0 unit of nxegwtulkl,
providing a consistent basis for comparison and
calculation.

» System Boundary: The system boundary is set at
\'factory_gate\', meaning all emissions up to the point
the finished product leaves the manufacturing facility
are included, along with downstream emissions from
product use and end-of-life, and upstream emissions
from raw material extraction and transportation.

* Geographic Scope: The final production country is
China, with a supply chain focus on Europe. This
necessitates the use of country-specific emission
factors where available, particularly for electricity
consumption in the manufacturing phase.

* Accounting Standard: This analysis strictly adheres
to the GHG Protocol Product Standard, categorizing
emissions into Scope 1 (direct emissions), Scope 2
(indirect emissions from purchased energy), and
Scope 3 (all other indirect emissions in the value
chain).

* Allocation: Where co-production or multi-output
processes occur, allocation of emissions is performed
based on mass.

2. Map Lifecycle (LCI Inventory Stages) &
3. Collect Data (Primary/Secondary Data
Points)

The lifecycle of nxegwtulkl is mapped through the
following stages;onitierdata cwiledtéss fiom specified
parameters and industry benchmarks:



Material Acquisition and Pre-processing (Scope 3

- Upstream)

Primary data for materials is derived from the provided
Detailed Bill of Materials (BOM). Each item\'s inherent
carbon impact is utilized for high-accuracy calculation.

Detailed Bill of Materials (BOM) for nxegwtulkl:

ID Description Category Process
BOMOO1 Aluminum Metal Extrusion
Alloy
BOMO002 ABS Plastic Polymer Injection
Molding

BOMOO0O3 Lithium-ion Electronics = Assembly
Battery

BOM004 Cardboard Paper Fabrication
Packaging

Total Material Quantity: 0.8 kg + 0.3 kg + 0.1 kg +

0.2 kg =1.4 kg

Total Material Emissions: 5.6 kgCO2e + 0.75 kgCO2e
+ 1.2 kgCO2e + 0.1 kgCO2e = 7.65 kgCO2e

Qty Unit
0.8 kg
0.3 kg
0.1 kg
0.2 kg

Production / Manufacturing (Scope 1 & 2)

* Energy Intensity (kWh/unit): eztntzuuyr (10 kWh/

unit)

* Renewable Energy Usage: Iffrudzlhf (50%)

* Non-renewable energy usage: 10 kWh/unit * (1 -

0.50) = 5 kWh/unit

* Renewable energy usage: 10 kWh/unit * 0.50 =5

kWh/unit
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e Electricity Emission Factor (China Grid Mix):
0.6205 kgCO2e/kWh

* Renewable Electricity Emission Factor: 0
kgCO2e/kWh (idealized)

Direct emissions (Scope 1) from own operations are
assumed to be negligible for this \'factory_gate\'
boundary, focusing primarily on purchased electricity
for manufacturing.

Transportation and Distribution (Scope 3 -
Upstream & Downstream)

Logistics data is incorporated for supply chain analysis.

* Transport Mode: Road Freight (HGV)

* Transport Distance: sysgejhelg (1500 km)

* Product Weight for Transport: 1.4 kg (sum of BOM
item quantities)

* Road Freight Emission Factor: 0.062 kgCO2e/
tonne-km

* Last-Mile Delivery Channel: Delivery Type (Parcel
Post)

* Parcel Post Emission Factor: 0.100 kgCO2e/parcel
Use Phase (Scope 3 - Downstream)

Product durability and energy consumption during use
are crucial.

* Product Lifespan: xhqrrwzdjn (5 years)
* Energy Consumption in Use: rnwdiggktu (20 kWh/
year)

* Total Energy Consumption over Lifespan: 20
kWh/year * 5 years = 100 kWh

« Electricity Emis$for Fac€oiP(ERinad ' Grid Mix -
assumed for consumer use): 0.6205 kgCO2e/kWh



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

EoL scenarios reflect circular economy impacts.

* Recyclability Percentage: giuwygqvmi (75%)

* Circular/Take-back Programs: wpyrhzrwnr
(Established take-back program for material
recovery)

* Avoided Emissions from Recycling: Assumed to
offset a portion of virgin material production.

4. Calculate Emissions

Emissions are calculated for each life cycle stage using
the formula: Activity Data x Emission Factor = CO2e. All
results are presented in kgCO2e.

Material Acquisition and Pre-processing
(Scope 3 - Upstream)

Total direct material emissions from BOM: 7.65
kgCO2e

Production / Manufacturing (Scope 2)

* Emissions from non-renewable electricity: 5 kWh/unit
*0.6205 kgCO2e/kWh = 3.1025 kgCO2e

* Emissions from renewable electricity: 5 kWh/unit * 0
kgCO2e/kWh = 0 kgCO2e

* Total Production Energy Emissions (Scope 2):
3.1025 kgCO2e

Transportation and Distribution (Scope 3
- Upstream & Downstream)

Confidential - Internal Use Only

* Upstream Road Freight Emissions: (1.4 kg / 1000 kg/
tonne) * 1500 km * 0.062 kgCO2e/tonne-km =
0.1302 kgCO2e



* Last-Mile Delivery Emissions (Parcel Post): 1 unit *
0.100 kgCO2e/parcel = 0.100 kgCO2e

* Total Transport Emissions (Scope 3): 0.1302
kgCO2e + 0.100 kgCO2e = 0.2302 kgCO2e

Use Phase (Scope 3 - Downstream)

* Emissions from energy consumption during use: 100
kWh * 0.6205 kgCO2e/kWh = 62.05 kgCO2e

* Total Use Phase Emissions (Scope 3): 62.05
kgCO2e

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

* Avoided emissions from recycling: 7.65 kgCO2e (Total
Material Emissions) * 0.75 (Recyclability Percentage)
= 5.7375 kgCO2e

* Net End-of-Life impact (considering avoided
emissions for recyclable portion and assuming
negligible impact for the remaining disposal based on
circular programs): -5.7375 kgCO2e

Summary of Emissions by Scope and
Lifecycle Stage

Lifecycle Stage GHG Scope Emissions
(kgCO2e)
Material Acquisition Scope 3 (Upstream) 7.65

and Pre-processing

Manufacturing Scope 2 3.1025
(Purchased Electricity)

Transportation Scope 3 (Upstream &  0.2302
(Upstream & Last-Mile) Downstream)

Product Use Phase Scope 3 62.05
Conﬁde%wmgse Only
End-of-Life (Avoided Scope 3 -5.7375

Emissions) (Downstream)



Total Product Carbon Footprint for
nxegwtulkl

Total PCF = 7.65 (Materials) + 3.1025 (Manufacturing)
+ 0.2302 (Transport) + 62.05 (Use Phase) - 5.7375 (EoL
Avoided)

Total PCF for 1.0 unit of nxegwtulkl = 67.2952
kgCO2e

GHG Protocol Scope Categorization

* Scope 1 Emissions: 0 kgCO2e (Assumed negligible
for \'factory _gate\' boundary beyond purchased
electricity for product manufacturing)

* Scope 2 Emissions: 3.1025 kgCO2e (Purchased
electricity for manufacturing)

* Scope 3 Emissions: 7.65 (Materials) + 0.2302
(Transport) + 62.05 (Use Phase) - 5.7375 (EoL
Avoided) = 64.1927 kgCO2e

* Total Scope 3 Coverage: With detailed BOM,
transport, use phase, and EoL considered, this
analysis achieves a high level of Scope 3 coverage,
targeting the 95% requirement for 2026.

5. Review & Report

Hotspots Identification

Based on the calculations, the primary emissions
hotspots for nxegwtulkl are:

* Use Phase (62.05 kgCO2e): This is overwhelmingly
the largest contributor to the product\'s carbon
footprint, prindanfiyediire toiEneadrergyiyconsumption of
the product over its 5-year lifespan.

* Material Acquisition (7.65 kgCO2e): The
embodied emissions in raw materials, particularly



Aluminum Alloy and the Lithium-ion Battery,
represent the second most significant hotspot.

 Manufacturing (3.1025 kgCO2e): While partially
mitigated by 50% renewable energy usage, the grid
electricity consumed during production still
contributes notably.

Reliability and Limitations

The reliability of this PCF is high due to the adherence
to GHG Protocol standards and the use of specific data
where provided. However, some limitations exist:

* Emission Factor Assumptions: Generic industry-

average emission factors (e.g., for China electricity
grid mix, road freight, parcel post) were used where
specific supplier-provided data was unavailable. While
sourced from reputable databases, these may not
perfectly reflect upqufrgsfx\'s specific supply chain or
operational efficiencies.

LSR Standard Application: The 2026 Land Sector
and Removals (LSR) Standard is acknowledged. While
land use changes and carbon removals are
conceptually included in the GHG Protocol framework,
specific data points for these aspects were not
provided and therefore not quantified in detail in this
report. Further analysis would require specific land-
use change data associated with raw material
sourcing.

End-of-Life Simplification: The avoided emissions
from recycling are a simplified approach. A more
detailed LCA might consider specific EoL treatment
processes (e.g., energy recovery from incineration,
specific landfill emissions for non-recyclable
fractions). The presence of a "Established take-back
program for mat%gial _r?covery'l' sugogelsts good
practice, but ite Specific fprt\%zg?:t >eyond material
recycling avoidance would require more granular

data.



* Generic Transport & Delivery Data: While a
distance was provided, the "Select Mode" and
"Delivery Type" were interpreted as generic modes.
More granular data on vehicle types, fuel
consumption, and load factors would enhance
accuracy.

Recommendations for Decarbonization

* Address Use Phase Emissions: Prioritize efforts to
reduce product energy consumption during the use
phase. This could involve design for energy
efficiency, promoting renewable energy usage by
consumers, or exploring alternative power sources.

* Optimize Material Choices: Investigate
opportunities for using lower-carbon materials,
increasing recycled content, or exploring bio-based
alternatives for components like Aluminum Alloy and
ABS Plastic.

« Enhance Manufacturing Efficiency: Continue to
increase renewable energy penetration in
manufacturing operations and explore process
optimizations to reduce overall energy intensity.

* Strengthen Circular Economy Initiatives: Further
develop and quantify the impact of take-back and
circular programs to maximize material recovery and
minimize virgin material demand.
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