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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF) analysis
for `gxlwgsyzvl`, manufactured by `tjzoyvgiff`. The analysis, conducted by
`kvqjimdejo`, Senior Sustainability Consultant, adheres strictly to the GHG
Protocol accounting standard, incorporating the 2026 Land Sector and
Removals (LSR) update and ensuring at least 95% Scope 3 coverage. The
PCF quantifies greenhouse gas emissions across the product\'s lifecycle,
from material extraction and manufacturing to the use phase and end-of-
life. Key hotspots identified include the product\'s energy consumption
during its use phase, followed by material acquisition.

1. Define Scope

The initial phase of the PCF analysis establishes the framework for
emission quantification.

Functional Unit: The analysis is based on a functional unit of 1.0
unit of `gxlwgsyzvl`. This serves as the reference flow to which all
input and output data are normalized.

System Boundary: The defined system boundary for this PCF is
\'factory_gate\'. This includes all upstream activities such as raw
material extraction, component manufacturing, and inbound
transportation to the manufacturing facility in China, as well as the
manufacturing processes themselves. Downstream activities like
the product\'s use phase and end-of-life are also included as per
the project requirements, falling under Scope 3.

Geographic Scope:
Final Production Country: China
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Supply Chain Focus: Europe Focused (for component
sourcing and downstream distribution market)

Accounting Standard: The methodology strictly adheres to the
GHG Protocol, categorizing emissions into Scope 1 (direct
emissions from owned or controlled sources), Scope 2 (indirect
emissions from the generation of purchased energy), and Scope 3
(all other indirect emissions that occur in a company\'s value
chain).

Allocation: Environmental burdens are allocated to the functional
unit based on mass and economic allocation where co-products or
by-products are present. For waste and recycling, a circular
economy approach is considered, with credits for avoided virgin
material production where applicable.

2. Map Lifecycle (LCI Inventory Stages)

This stage details the various life cycle stages and the associated
inventory data required for the analysis.

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

The detailed Bill of Materials (BOM) for `gxlwgsyzvl` provides high-
accuracy data for material impact calculation. The following materials and
their associated carbon footprints were considered:

ID Description Category Process Qty Unit Emission
Factor
(kgCO2e/
unit)

Total
Carbon
(kgCO2e)

M001 Aluminum
Casing

Metal Extrusion 0.5 kg 8.5 4.25

M002 ABS Plastic
Enclosure

Plastic Injection
Molding

0.3 kg 3.5 1.05

M003 Electronics Assembly 0.1 unit 15.0 1.50

Subtotal Material Carbon: 8.11
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ID Description Category Process Qty Unit Emission
Factor
(kgCO2e/
unit)

Total
Carbon
(kgCO2e)

Printed
Circuit
Board (PCB)

M004 Lithium-ion
Battery

Battery Manufacturing 0.05 kg 25.0 1.25

M005 Copper
Wiring

Metal Drawing 0.02 kg 3.0 0.06

Subtotal Material Carbon: 8.11

2.2. Production Phase (Manufacturing - Scope 1 & 2)

The manufacturing of `gxlwgsyzvl` takes place in China. Energy
consumption and its source are critical for this phase.

Energy Intensity (kWh/unit): 15 kWh/unit

Renewable Energy Usage: 75%

Energy Mix for Non-Renewable Portion: China grid mix
(assumed 0.6 kgCO2e/kWh)

Energy Mix for Renewable Portion: Residual emissions for
renewable sources (assumed 0.02 kgCO2e/kWh)

2.3. Transport (Scope 3 - Category 4 & 9)

Logistics data for both inbound components and outbound finished
product distribution are considered.

Inbound Transport (Components to China Factory):
Transport Mode: Road Freight (HGV)

Transport Distance: 3,000 km (representative of
component transport within supply chain, e.g., from
European suppliers)

Assumed Product Mass: ~1 kg (for inbound components)

Emission Factor (HGV): 0.07 kgCO2e/tkm
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Last-Mile Delivery (Outbound from Distribution Hub):
Delivery Channel: Light Commercial Van

Estimated Emission per unit: 0.3 kgCO2e/unit (based on
average last-mile delivery impact for a product of this size)

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

The operational energy consumption of the product over its lifetime
significantly contributes to its PCF.

Product Lifespan: 5 years

Energy Consumption in Use: 20 kWh/year

Assumed Electricity Grid Mix (for use phase): European
average grid mix (0.25 kgCO2e/kWh)

2.5. End-of-Life (EoL) Phase (Scope 3 - Category 12: End-
of-Life Treatment of Sold Products)

The end-of-life scenario incorporates principles of the circular economy.

Recyclability Percentage: 80%

Circular/Take-back Programs: Established take-back program
for key components and materials, promoting recycling and
material recovery.

3. Collect Data

Data collection involved utilizing both primary and secondary data points:

Primary Data: The Detailed Bill of Materials (`hwylsyzq`) and
specific energy consumption data (`xvdfhqqgeh`, `wkywiurlqe`)
were directly provided by `tjzoyvgiff`. Logistics data (`Select
Mode`, `zflojtzjsz`, `Delivery Type`) and use phase parameters
(`ppuwrxevnz`, `dokisrpzdv`) were also specific inputs.

Secondary Data: Industry-standard emission factors were
sourced from reputable databases, primarily based on Ecoinvent
and DEFRA equivalents, for electricity grids (China, EU average),

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 



road freight, and estimated last-mile delivery impacts. These
factors are crucial for converting activity data into CO2e emissions.

LSR Standard Application: In accordance with the 2026 LSR
Standard, the analysis considered potential land use changes or
biogenic carbon flows. Based on the provided product and material
data, no direct land use change impacts or significant biogenic
carbon removals were identified within the product\'s immediate
value chain. However, the standard\'s principles for transparency
and potential future incorporation of land-related impacts are
acknowledged.

4. Calculate Emissions

Emissions are calculated by multiplying activity data by the relevant
emission factors (Activity Data × Emission Factor = CO2e). Emissions are
categorized according to the GHG Protocol.

4.1. Scope 1 Emissions

As the system boundary is \'factory_gate\' and specific direct fossil fuel
combustion or process emissions from the factory were not provided
separately (often embedded in purchased energy or material EFs at this
level of detail), direct Scope 1 emissions are considered negligible for this
product-level analysis, or are implicitly covered within Scope 2 and 3
calculations that use comprehensive EFs.

4.2. Scope 2 Emissions (Purchased Energy)

These emissions arise from the generation of purchased electricity
consumed during the production phase.

Total Energy Consumption: 15 kWh/unit

Renewable Energy Share: 75% (11.25 kWh)

Non-Renewable Energy Share: 25% (3.75 kWh)

Emissions from Non-Renewable (China Grid Mix): 3.75 kWh * 0.6
kgCO2e/kWh = 2.25 kgCO2e

Emissions from Renewable (Residual): 11.25 kWh * 0.02 kgCO2e/
kWh = 0.225 kgCO2e
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Total Scope 2 Emissions: 2.25 + 0.225 = 2.475 kgCO2e

4.3. Scope 3 Emissions (Value Chain)

Scope 3 emissions represent the largest portion of `gxlwgsyzvl`\'s carbon
footprint, encompassing upstream and downstream activities. At least
95% coverage for Scope 3 reporting has been ensured as per 2026
requirements by including all significant categories.

4.3.1. Category 1: Purchased Goods and Services (Material
Acquisition)

The emissions from the extraction, production, and pre-processing of raw
materials and components are directly taken from the BOM data.

Total Carbon from Materials: 8.11 kgCO2e

4.3.2. Category 4: Upstream Transportation and Distribution
(Inbound Logistics)

Emissions from transporting components to the manufacturing facility.

Product Mass (approx.): 1 kg (0.001 tonne)

Transport Distance: 3,000 km

Transport Mode: Road Freight (HGV)

Emission Factor: 0.07 kgCO2e/tkm

Emissions: 0.001 t * 3,000 km * 0.07 kgCO2e/tkm = 0.21 kgCO2e

4.3.3. Category 9: Downstream Transportation and Distribution
(Last-Mile Delivery)

Emissions from the final delivery of the product to the end-user.

Delivery Channel: Light Commercial Van

Estimated Emissions per unit: 0.30 kgCO2e

Total Transport (Upstream & Downstream): 0.21 + 0.30 = 0.51
kgCO2e
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4.3.4. Category 11: Use of Sold Products

Emissions generated from the energy consumption during the product\'s
use phase.

Product Lifespan: 5 years

Annual Energy Consumption: 20 kWh/year

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

Emission Factor (EU Grid Mix): 0.25 kgCO2e/kWh

Emissions: 100 kWh * 0.25 kgCO2e/kWh = 25.0 kgCO2e

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

Emissions (or credits) associated with the disposal and recovery of the
product at the end of its life.

Recyclability Percentage: 80%

Non-Recycled Portion: 20% (approx. 0.2 kg of product mass)

Estimated Emissions from Non-Recycled Waste (e.g., landfill): 0.2
kg * 0.5 kgCO2e/kg (simplified) = 0.1 kgCO2e

Impact of Circular Programs: The established take-back
program and high recyclability (80%) significantly reduce the
overall environmental burden. While not directly quantified as a
credit in this simplified sum, the avoided emissions from virgin
material production due to recycling represent a substantial
positive impact, which is acknowledged.

4.4. Summary of Emissions by Scope

Scope
Category

Life Cycle Stage Emissions
(kgCO2e)

Scope 1 Direct Emissions (negligible/embedded) 0.000

Scope 2 Purchased Electricity (Production) 2.475

Scope 3 Category 1: Purchased Goods and
Services (Materials)

8.110

TOTAL PRODUCT CARBON FOOTPRINT (per
functional unit):

36.195
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Scope
Category

Life Cycle Stage Emissions
(kgCO2e)

Category 4: Upstream Transportation
and Distribution (Inbound)

0.210

Category 9: Downstream Transportation
and Distribution (Last-Mile)

0.300

Category 11: Use of Sold Products 25.000

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

0.100

TOTAL PRODUCT CARBON FOOTPRINT (per
functional unit):

36.195

All emissions are expressed in CO2e (Carbon Dioxide Equivalent).

5. Review & Report

The final stage involves reviewing the calculations, identifying hotspots,
and assessing the reliability of the data.

5.1. Emission Hotspots

The primary emission hotspot for `gxlwgsyzvl` is the **Use Phase**,
accounting for approximately 69% of the total PCF (25.0 kgCO2e). This is
followed by **Material Acquisition**, which contributes about 22% (8.11
kgCO2e). The Production Energy (Scope 2) and Transport phases
contribute smaller but significant portions. End-of-life has a minimal
positive impact due to high recyclability.

Use Phase: Dominant contributor due to prolonged energy
consumption over the product\'s 5-year lifespan.

Material Acquisition: Significant impact driven by energy-
intensive materials like Aluminum and specific electronic
components.

Production Energy: While a notable contributor, `tjzoyvgiff`\'s
75% renewable energy usage significantly mitigates this impact.
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Transport: Relatively lower impact compared to other stages, but
last-mile delivery specifically contributes more than long-haul
component transport.

5.2. Data Reliability and Limitations

The analysis relies on a combination of primary data from `tjzoyvgiff` and
secondary, industry-average emission factors (Ecoinvent/DEFRA). The
reliability is considered high for specific data points, with reasonable
estimations for generic factors. Limitations include:

Assumptions for specific transport distances and last-mile delivery
factors due to generalized input parameters.

The \'factory_gate\' system boundary for Scope 1 and 2 focuses on
purchased energy, assuming other direct emissions are negligible
or embedded.

LSR Standard application is qualitative in this report due to the
absence of direct biogenic material or land-use change data
specific to this product, aligning with its current interpretation for
non-bio-based products.

5.3. Recommendations for Reduction

Reduce Use Phase Energy: Focus on designing `gxlwgsyzvl` for
greater energy efficiency during its operational life. Explore low-
power modes, smart energy management features, and customer
education on sustainable use.

Optimize Material Selection: Investigate alternative materials
with lower inherent carbon footprints or increase the use of
recycled content in materials like aluminum and plastics, where
possible, without compromising product performance.

Enhance Circularity: Continue to strengthen the existing take-
back programs and explore product-as-a-service models or
advanced material recovery technologies to further minimize end-
of-life impacts and maximize resource utilization.

Green Logistics: While transport is not the largest hotspot,
optimizing routes, consolidating shipments, and exploring lower-
emission transport modes (e.g., rail or electric vehicles for last-
mile) can still yield reductions.
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Renewable Energy Expansion: Continue to increase the share
of renewable energy in manufacturing operations beyond the
current 75% to further decarbonize production.
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