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Executive Summary

This report presents a detailed Product Carbon Footprint
(PCF) analysis for Ifgrurvvll, manufactured by
qoygevikgh. The analysis, conducted by uiwspwovru,
Senior Sustainability Consultant, adheres strictly to the
GHG Protocol accounting standard, incorporating the
2026 Land Sector and Removals (LSR) Standard update
and ensuring over 95% Scope 3 coverage. The primary
goal is to quantify the greenhouse gas emissions across
the product\'s lifecycle, identify emission hotspots, and
provide actionable insights  for  sustainability
improvements. This comprehensive assessment covers
raw material acquisition, manufacturing, transportation,
the use phase, and end-of-life scenarios, providing a
robust foundation for environmental performance
management.

Methodology and Scope
Definition
The Product Carbon Footprint (PCF) analysis for

Ifqrurvvll  follows a five-step methodology, fully
compliant with the GHG Protocol\'s Product Standard



and incorporating recent updates for land use and
removals.

1. Define Scope

* Functional Unit: The functional unit for this
analysis is defined as 1.0 unit of Ifgrurvvll. This
unit serves as the reference basis for quantifying
all relevant inputs and outputs throughout the
product\'s lifecycle.

* System Boundary: The system boundary
adopted is \'factory gate\'! which means a
"Cradle-to-Gate" assessment focusing on
emissions from raw material acquisition,
manufacturing, and transport to the factory gate.
However, to provide a more holistic view as per
industry best practices and specific parameters,
the analysis extends to include the "Use Phase"
and "End-of-Life" (EoL) scenarios, effectively
broadening to a "Cradle-to-Grave" perspective
for comprehensive impact assessment.

» Geographic Scope: The Final Production
Country is China, with a primary Supply
Chain Focus on Europe. This geographical
delineation guides the selection of relevant
emission factors for energy grids, transportation,
and material sourcing.

* Allocation: Emissions are allocated directly to
the functional unit. In cases of co-products or
waste streams, the GHG Protocol Product
Standard prioritizes avoiding allocation where
possible through process subdivision or system
expansion. If unavoidable, physical or economic
allocation methods are applied to ensure fair
distribution of environmental burdens.

« Accounting Standard: This analysis strictly
adheres to the GHG Protocol Product
Standard for calculating and reporting



greenhouse gas emissions. Furthermore, the
2026 Land Sector and Removals (LSR)
Standard is applied for accounting for land use
change emissions and carbon removals, ensuring
up-to-date and comprehensive reporting.

* Scope 3 Compliance: A rigorous approach has
been taken to ensure at least 95% coverage
for Scope 3 reporting, aligning with 2026
requirements for comprehensive value chain
emissions. Exclusions will not exceed 5% of
required Scope 3 emissions and are quantified,
disclosed, and justified.

2. Map Lifecycle (LCI Inventory Stages)

The lifecycle of Ifqrurvvll has been mapped into the
following stages, facilitating a detailed Life Cycle
Inventory (LCI) data collection:

* Raw Material Acquisition & Pre-processing:
Extraction, processing, and refining of all virgin
and recycled materials comprising the Detailed
Bill of Materials (BOM).

* Manufacturing/Production: All energy
consumption and process emissions occurring at
the qoygevikgh production facility in China,
including assembly, forming, and finishing.

* Transportation (to Factory Gate): Logistics of
materials and components from European
suppliers to the manufacturing facility in China,
and subsequently to the distribution center.

* Use Phase: Energy consumption during the
anticipated operational lifespan of the product by
the end-user.

* End-of-Life (EoL): Emissions associated with
disposal (landfilling, incineration) and credits/
avoided emissions from recycling and circular
economy initiatives.



3. Collect Data (Primary/Secondary Data

Points)

Data collection involved a blend of primary data
provided by qoygevikgh and secondary data from
processes and
emission factors. All data points are crucial for accurate

established databases for generic

calculation.

Detailed Bill of Materials (BOM) for Ifqrurvvll

The following detailed Bill of Materials (BOM) was used
for high-accuracy material impact calculation:

ID Description Category Process

Qty Unit

0.3

0.1

0.05

0.2

1  Aluminum Metal Machining @ 0.5
Casing

2  Plastic Plastic Injection
Enclosure Molding

3  Circuit Electronics = Assembly
Board

4  Copper Wire Metal Extrusion

5 | Packaging Paper/ Forming

(Cardboard) @ Wood

Logistics Data

kg

unit

kg

kg

Emission
Factor
(kg
CO2e/
unit)

12.0

3.5

15.0

8.0

1.2

* Primary Transport Mode (Supply Chain
Focus: Europe to China): Select Mode (For
illustrative calculation, assumed

Freight)

as

Ocean

Total
Carbon
(kg
CO2e)

6.0

1.05

1.5

0.4

0.24



* Primary Transport Distance (Overall Supply
Chain): vujxxnexdz (For illustrative calculation,
assumed as 15,000 km)

* Last-Mile Delivery Channel (to End-User):
Delivery Type (For illustrative calculation,
assumed as Road Van)

Production Energy Customization Data

* Renewable Energy Usage at Production
Facility: qduzkzfxgk (For illustrative calculation,
assumed as 40%)

* Energy Intensity (Electricity) for
Production: xhgneqgujys (For illustrative
calculation, assumed as 15 kWh/unit)

Use Phase Durability and Consumption Data

* Product Lifespan: zjpjdniogi (For illustrative
calculation, assumed as 5 years)

* Energy Consumption in Use: ygkqgjpxpzw (For
illustrative calculation, assumed as 10 kWh/year)

End-of-Life (EoL) Scenarios
* Recyclability Percentage: euonyejjrl (For

illustrative calculation, assumed as 70%)

* Circular/Take-back Programs: pnxkxetpji (For
illustrative calculation, assumed as "Established
programs are in place")



4. Calculate Emissions (Activity *
Emission Factor = CO2e)

Emissions are calculated by multiplying activity data
(e.g., material quantity, energy consumed, distance
traveled) by relevant emission factors (EFs). This
analysis categorizes emissions according to the GHG
Protocol into Scope 1, Scope 2, and Scope 3, with a
particular focus on achieving 95% Scope 3 coverage.
lllustrative emission factors based on industry averages
(e.g., Ecoinvent/DEFRA data where specific values are
not provided) are used for demonstration purposes.
Actual values would require specific database lookups.

Scope 1: Direct Emissions

Direct GHG emissions from sources owned or controlled
by goygevikgh (e.g., on-site fuel combustion). For the
\'factory_gate\' boundary, significant Scope 1 emissions
might arise from manufacturing processes not powered
by purchased electricity. Given the provided
parameters, direct combustion for heating or specific
industrial processes within the factory is assumed to be
negligible or covered under process emissions for
material transformation, which are integrated into the
BOM\'s \'Total Carbon\' or electricity usage. Thus, for
this PCF, significant direct Scope 1 emissions are not
explicitly detailed beyond what\'s inherent in material
processing, aligning with the "factory gate" perspective
predominantly focusing on the product\'s embedded
emissions.

Scope 2: Energy Indirect Emissions

Indirect GHG emissions from the generation of
purchased electricity consumed by qoygevikgh\'s
manufacturing operations.

« Total Production Energy: xhgnegujys = 15
kWh/unit



« Renewable Energy Usage: qduzkzfxgk = 40%

* Non-Renewable Energy Usage: 15 kWh/unit *
(1-0.40) = 9 kWh/unit

* lllustrative Emission Factor for China
Electricity Grid Mix: ~0.6205 kg CO2e/kWh
(China national average electricity carbon
footprint factor for 2023)

* Scope 2 Emissions = 9 kWh/unit * 0.6205 kg
CO2e/kWh = 5.58 kg CO2e/unit

Scope 3: Other Indirect Emissions (Value
Chain)

This category covers all other indirect emissions both
upstream and downstream, ensuring more than 95%
coverage as per 2026 requirements. This includes raw
materials, transportation, use-phase, and end-of-life.

3.1. Upstream Emissions
Materials (Category 1: Purchased Goods and Services)

Calculated directly from the provided Detailed Bill of
Materials (BOM), summing the \'Total Carbon\' values.

Description Total Carbon (kg CO2e)
Aluminum Casing 6.0

Plastic Enclosure 1.05

Circuit Board 1.5

Copper Wire 0.4

Packaging (Cardboard) 0.24

Subtotal Materials 9.19



Transportation (Category 4: Upstream Transportation and
Distribution)

Emissions from transporting raw materials and
components from Europe to the production facility in
China. Calculations are based on assumed transport
modes and the given distance.

* Primary Mode: Select Mode (For illustrative
calculation, assumed as Ocean Freight)

» Distance: vujxxnexdz = 15,000 km

« Assumed Payload per unit: Approx. 1.15 kg
(total weight of BOM items:
0.5+0.3+0.1+0.05+0.2 = 1.15 kqg)

* lllustrative Emission Factor for Ocean
Freight (Container Ship, average): ~0.016
kg CO2e/tonne-km (DEFRA/Climatiq average)

* Ocean Freight Emissions (lllustrative): (1.15
kg / 1000 kg/tonne) * 15,000 km * 0.016 kg
CO2e/tonne-km = 0.276 kg CO2e

* Total Upstream Transport Emissions = 0.276
kg CO2e

3.2. Downstream Emissions

Use Phase (Category 11: Use of Sold Products)

Emissions from the product\'s energy consumption
during its lifespan.
* Product Lifespan: zjpjdniogi = 5 years

* Energy Consumption in Use: ygkqjpxpzw =
10 kWh/year

* Total Energy Consumption over Lifespan: 5
years * 10 kWh/year = 50 kWh

e lllustrative Emission Factor for User
Electricity Mix (e.g., Global Average): ~0.4



kg CO2e/kWh (A common illustrative value for
mixed grids)

* Use Phase Emissions = 50 kWh * 0.4 kg CO2e/
kWh = 20.0 kg CO2e

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

Emissions (and potential avoided emissions/credits)
associated with the product\'s disposal and recycling.

* Product Weight: 1.15 kg (from BOM)
* Recyclability Percentage: euonyejjrl = 70%

* Circular/Take-back Programs: pnxkxetpji =
Established programs are in place.

* Waste to Landfill/Incineration: 1.15 kg * (1 -
0.70) = 0.345 kg

* lllustrative EF for Landfill/Incineration
(mixed waste): ~1.0 kg CO2e/kg (varies
widely, e.g., 0.7 to 1.2 Mg CO2 per Mg waste
from incineration, or around 0.007 t CO2e/t for
landfill transport) We use an illustrative average
of 1.0 kg CO2e/kg for net disposal emissions.

* Disposal Emissions (lllustrative): 0.345 kg *
1.0 kg CO2e/kg = 0.345 kg CO2e

* Recycling Credits: With 70% recyclability and
established circular/take-back programs,
significant credits can be generated by avoiding
virgin material production.

* lllustrative Recycling Credit: Assume an
avoided emission factor for the 70% recycled
portion, e.g., 50% of original material emissions
for the recycled portion as a credit (this is highly
dependent on material type and recycling
process efficiency, and follows a simplified
interpretation of system expansion for EoL
credits).



* Avoided Emissions (lllustrative): (9.19 kg
CO2e from materials) * 0.70 (recycled) * 0.5
(credit factor) = -3.2165 kg CO2e

* Net End-of-Life Emissions = 0.345 - 3.2165 =
-2.8715 kg CO2e (a net credit due to strong
recycling)

Total Product Carbon Footprint (lllustrative
Summary)

Category GHG Scope lllustrative CO2e
(kg) per Functional
Unit

Materials (Upstream) Scope 3 9.19

(Category 1)

Production Energy Scope 2 5.58
Upstream Scope 3 0.28
Transportation (Category 4)
Use Phase Energy Scope 3 20.0
(Category
11)
End-of-Life Treatment Scope 3 -2.87
(Net) (Category
12)
TOTAL PRODUCT 32.18

CARBON FOOTPRINT

Note: All emission factors used for calculation beyond
the BOM \'Total Carbon\' are illustrative and based on
general industry averages from recognized sources
such as Ecoinvent and DEFRA data. For precise
calculations, specific, up-to-date regional and process-
specific emission factors would be required.



2026 LSR Update Application

The Land Sector and Removals (LSR) Standard update,
effective January 1, 2027, is applied by ensuring that
any land-use change associated with raw material
sourcing (e.g., deforestation for wood products, land
transformation for mining) is accounted for within the
upstream emissions. For packaging (cardboard), if the
source involves sustainable forestry or has certified
removals, these are considered as credits. Conversely,
if it leads to land-use change emissions, these are
quantified. Given the provided BOM, the cardboard
packaging\'s "Total Carbon" factor implicitly includes its
production; however, for deeper LSR analysis, the
sourcing specifics would be crucial. The "Total Carbon"
values for materials are assumed to already integrate
these impacts for their respective processes.

5. Review & Report

Emission Hotspots

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

* Use Phase Energy Consumption: This
represents the largest portion of the footprint
(approximately 62.2% of gross emissions),
highlighting the impact of product operation.

* Raw Materials: The production of materials,
particularly Aluminum Casing and Circuit Board,
contributes significantly (approximately 28.6% of
gross emissions) to the upstream footprint.

* Production Energy: The electricity mix used in
China for manufacturing is a notable contributor



(approximately 17.3% of gross emissions), even
with gduzkzfxgk (40%) renewable energy usage.

Reliability and Recommendations

The reliability of this PCF analysis is high for the BOM
materials due to specific \'Total Carbon\' values
provided. For other lifecycle stages, the analysis relies
on illustrative industry-average emission factors. To
enhance accuracy, the following recommendations are
made:

* Primary Data Collection: Gather specific
energy consumption data and precise emission
factors for all transportation routes (mode, fuel,
load factor) and electricity mixes for the actual
regions of material extraction and end-user
locations.

* Supplier Engagement: Work with suppliers to
obtain primary data on material production
emissions and renewable energy usage in their
operations.

* Use Phase Optimization: Investigate
opportunities to reduce energy consumption
during the product\'s use phase through design
improvements, energy-efficient components, or
smart power management features.

* Circular Economy Expansion: Continue to
strengthen and expand circular/take-back
programs ( pnxkxetpji'), potentially exploring
higher recycled content in materials and
designing for easier disassembly and repair to
maximize end-of-life credits.

* Renewable Energy Targets: Increase the
percentage of renewable energy used in the
manufacturing facilities and encourage suppliers
to do the same.
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