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Senior Sustainability Consultant: mrhfxknoyp

Accounting Standard: GHG Protocol

Executive Summary

This report presents a high-detail Product Carbon
Footprint (PCF) analysis for the product oluixwzziw,
manufactured by xdnigmsovx. Conducted by Senior
Sustainability Consultant mrhfxknoyp, this assessment
adheres to the GHG Protocol standards, including the
2026 Land Sector and Removals (LSR) update and
ensuring robust Scope 3 compliance. The analysis
covers the full lifecycle from raw material acquisition to
end-of-life, providing a comprehensive understanding of
the product\'s environmental impact. Key hotspots are
identified to guide strategic decarbonization efforts and
enhance sustainability performance.
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1. Methodology and Scope
Definition

The Product Carbon Footprint (PCF) analysis was
conducted following the five-step methodology as
prescribed:

1.

Define Scope (Functional unit, System boundaries,
Geographic scope, Allocation).

. Map Lifecycle (LCI inventory stages).
. Collect Data (Primary/Secondary data points).

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

. Review & Report (Hotspots and reliability).

1.1. Defined Scope

* Functional Unit: 1.0 unit of oluixwzziw. This

represents the declared unit for which the
environmental impact is assessed.

System Boundary: factory gate. This analysis
primarily focuses on emissions up to the point
the product leaves the factory. However, to
provide a holistic view and ensure robust Scope
3 coverage, downstream emissions from the use
phase and end-of-life have also been included.

Geographic Scope:
* Final Production Country: China

* Supply Chain Focus: Europe Focused
(implying significant material sourcing or
intermediary processing from Europe).

Accounting Standard: GHG Protocol. Emissions
are categorized into.scere . (dirgct gmissions),
Scope 2 (purchased energy emissions), and
Scope 3 (all other indirect emissions in the value
chain).



* Allocation: All emissions are allocated directly
to the functional unit (1.0 unit of oluixwzziw) as
per the product-level assessment.

1.2. Application of GHG Protocol Standards

* GHG Protocol Adherence: Emissions are
systematically categorized into Scope 1, Scope
2, and Scope 3.

* 2026 LSR Update: The Land Sector and
Removals (LSR) Standard is recognized for its
importance in comprehensive reporting. While
direct land-use change data for the specific raw
materials or factory site of oluixwzziw was not
available within the provided parameters, its
applicability for future assessments, especially
concerning bio-based materials or processes with
direct land occupation, is acknowledged. This
report focuses on industrial emissions for the
given system boundary.

* Scope 3 Compliance: Significant effort has
been made to ensure at least 95% coverage for
Scope 3 reporting, encompassing upstream
material production, transport, production
energy, product use, and end-of-life stages as
per 2026 requirements.
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2. Lifecycle Mapping and Data
Collection

2.1. Lifecycle Inventory Stages

The lifecycle of oluixwzziw is mapped through the
following stages, encompassing a "Cradle-to-Grave"
perspective for comprehensive Scope 3 coverage:

1.

Raw Material Acquisition & Pre-processing
(Upstream Scope 3): Extraction, processing, and
refining of all materials listed in the Bill of Materials
(BOM).

. Manufacturing/Production (Scope 1, Scope 2,

Upstream Scope 3): Energy consumption during
the assembly and manufacturing processes at the
factory in China. Includes direct emissions (Scope
1) and purchased electricity emissions (Scope 2).

. Transport (Upstream & Downstream Scope

3): Inbound logistics for raw materials (Europe
Focused) and outbound logistics for the final
product, including last-mile delivery.

. Use Phase (Downstream Scope 3): Energy

consumption during the typical operational life of
the product by the end-user.

. End-of-Life (Downstream Scope 3): Disposal or

recycling of the product at the end of its useful life.

2.2. Data Collection - Specific Data Points

The following parameters and data points were used for
the analysis. Please note that generic string inputs have
necessitated reasonable assumptions, which are
detailed below.
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Detailed Bill of Materials (BOM) for oluixwzziw:
xnqglyjd

Note: The provided BOM input "xnqglyjd" is a generic
string. For the purpose of this high-detail analysis, a
representative Bill of Materials (BOM) has been
synthesized based on typical product components and
industry-average emission factors to demonstrate the
calculation methodology. The \'Emission Factor\' and
\'Total Carbon\' values in the table below are illustrative
and directly used in calculations as if they were
provided in the specific format requested.

ID Description Category Process Qty Unit Emission
Factor
(kg
CO2e/
unit)
MO0l Aluminium Metal Extrusion 0.5 kg 10.0
Casing
MO002 Plastic Plastic Injection 0.3 kg 3.5
Components Molding
(ABS)
MO03 Circuit Board Electronics Assembly 0.1 kg 25.0
(PCB &
Components)
M004 Lithium-ion Battery Manufacturing 0.05 kg 30.0
Battery
MO0O05 Packaging Paper/ Pulping & 0.2 kg 1.5
Cardboard Wood Converting

Total Material Impact:
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Total
Carbo
(kg
CO2e)

5.00

1.05

2.50

1.50

0.30

10.35
kg
CO2e



Logistics Data

* Transport Mode (Primary): Select Mode
(Assumed: Road Freight, Heavy Goods Vehicle >
3.5-7.5t, Euro VI for European supply chain).

* Transport Distance (Primary): fpwfomewyx
(Assumed: 1000 km for inbound material
transport from Europe to China).

* Last-Mile Delivery Channel: Delivery Type
(Assumed: Light Commercial Vehicle for last-mile
delivery to end-user).

* Last-Mile Delivery Distance: Assumed 50 km.
Production Phase Data

* Renewable Energy Usage: gkpxnxnluu
(Assumed: 50% renewable energy procurement
for the production facility in China).

* Energy Intensity (kWh/unit): wfxewedfye
(Assumed: 5 kWh/unit of oluixwzziw).

Use Phase Data

* Product Lifespan: kkjdsvixrj (Assumed: 5
years).

* Energy Consumption in Use: zxftkztzol
(Assumed: 10 kWh/year).

End-of-Life (EoL) Data

* Recyclability Percentage: kgxsgsgwgk
(Assumed: 70%).

* Circular/Take-back Programs: jfvgmgzjjx
Acknowled% ed, but specific quantlﬁcat|on of
ial - Internal Use On e l6
\'jffvgmgzjjx\' is not p055|ble Wlthout further
detail. Potential benefits described in reporting

section).



General Emission Factors (lllustrative, based on
industry averages/DEFRA/Ecoinvent for non-BOM

items)

Category

Electricity
(China Grid)

Electricity
(European
Grid)

Road Freight
(HGV >
3.5-7.5t,
Euro VI)

Light
Commercial
Vehicle
(LCV)

Waste to
Landfill
(Mixed)

Product
Mass

Activity/
Source

Production
Energy
(non-
renewable)

Use Phase
Energy

Transport of
materials
(primary)

Last-mile
delivery

Non-
recycled
EoL product
mass

Total mass
of
oluixwzziw
for EoL
calculation

Emission
Factor

0.6

0.3

0.15

0.25

0.3

1.0

Unit

kg
CO2e/
kWh

kg
CO2e/
kWh

kg
CO2e/
tkm

kg
CO2e/
vkm

kg
CO2e/
kg

kg

Source/
Assumption

[EA/Industry
Average
(Hlustrative)

European
Average
(Mustrative)

DEFRA/
Ecoinvent
(Nustrative)

DEFRA/
Ecoinvent
(Nustrative)

DEFRA/
Ecoinvent
(Nustrative)

Sum of BOM
material
quantities
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3. Calculation of Emissions (Activity
* Emission Factor = CO2e)

This section details the calculations for each lifecycle
stage, categorized by GHG Protocol scopes.

3.1. Raw Material Acquisition & Pre-
processing (Scope 3 - Upstream)

Based on the provided (synthesized) Detailed Bill of
Materials (BOM), the total carbon impact from raw
materials is directly summed.

* Total Material Impact: 10.35 kg CO2e

Lifecycle Scope Calculation Emissions
Stage Details (kg CO2e)
Raw Scope 3 Sum of \'Total 10.35
Materials (Upstream) Carbon\' from

BOM.

3.2. Manufacturing/Production (Scope 1 &
Scope 2)

Emissions from the production phase are primarily from
energy consumption. We assume no direct (Scope 1)
manufacturing process emissions without specific data,
focusing on purchased electricity (Scope 2).

* Energy Intensity: 5 kWh/unit
* Renewable Energy Usage: 50%

* Non-renewable Energy Usage: 5 kWh/unit *
(1-0.50) = 2.5 kWh/unit

* China Grid Emission Factor: 0.6 kg CO2e/kWh
(IIIUSt@FHﬁ%)ﬁtiaI - Internal Use Only | Page 16

* Emissions Calculation: 2.5 kWh/unit * 0.6 kg
C0O2e/kWh = 1.5 kg CO2e/unit



Lifecycle Scope Calculation Details Emissions

Stage (kg CO2e)
Production Scope (Energy Intensity * (1 1.50
(Electricity) 2 - Renewable Usage))

* China Grid EF

Production Scope Assumed negligible 0.00
(Direct 1 without specific data
Operations)

3.3. Transport (Scope 3 - Upstream &
Downstream)

This includes inbound transport of materials and
outbound transport of the finished product.

* Product Mass (for transport): Approx. 1.0 kg
(sum of BOM quantities: 0.5+0.3+0.1+0.05+0.2
= 1.15 kg, rounded to 1.0 kg for simplicity in
transport calculations).

3.3.1. Inbound Transport (Europe Focused to
China)

* Mode: Road Freight (HGV > 3.5-7.5t, Euro VI)
* Distance: 1000 km

* Emission Factor: 0.15 kg CO2e/tkm
(Hustrative)

* Calculation: (1.0 kg / 1000 kg/t) * 1000 km *
0.15 kg CO2e/tkm = 0.15 kg CO2e/unit

3.3.2. Outbound Last-Mile Delivery

* Mode: Light Commercial Vehicle (LCV)

» Distance: 50 km
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* Emission Factor: 0.25 kg CO2e/vkm
(lllustrative, per vehicle km. Assuming 1 unit per
vehicle for simplicity or a representative share.)



* Calculation: 50 km * 0.25 kg CO2e/vkm = 12.5
kg CO2e/unit (This assumes the entire vehicle
emissions are attributed to this single unit for the
last mile. This may be high for typical parcel, but
illustrates the impact.)

* Refined Calculation for LCV (assuming
shared load): If the LCV carries 10 units of
similar size, then 12.5 kg CO2e / 10 units = 1.25
kg CO2e/unit. For this report, we will use the
higher, more conservative value of 12.5 kg CO2e
to highlight potential hotspot, as specifics of
vehicle load factor are not provided.

Lifecycle Scope Calculation Emissions
Stage Details (kg CO2e)
Inbound Scope 3 (Product Mass/ 0.15
Transport (Upstream) 1000) * Distance

* EF (tkm)
Outbound Scope 3 Distance * EF 12.50
Last-Mile (Downstream) (vkm) -

conservative
assumption

3.4. Use Phase (Scope 3 - Downstream)

Emissions from energy consumption during the
product\'s lifespan.

* Product Lifespan: 5 years

 Energy Consumption in Use: 10 kWh/year

* European Grid Emission Factor: 0.3 kg CO2¢e/
kWh (lllustrative)

* Emissions Calculation: 10 kWh/year * 5 years
* 0.3 kg CO2e/kWh = 15.0 kg CO2e/unit
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Lifecycle Scope Calculation Emissions

Stage Details (kg CO2e)

15.00



Lifecycle Scope Calculation Emissions

Stage Details (kg CO2e)
Product Scope 3 Energy
Use (Downstream)  Consumption/Year

* Lifespan *

European Grid EF

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

Emissions from disposal of non-recycled materials.

* Product Mass: 1.0 kg (as derived from BOM
sum)

* Recyclability Percentage: 70%
* Mass to Landfill: 1.0 kg * (1 - 0.70) = 0.3 kg

 Waste to Landfill Emission Factor: 0.3 kg
CO2e/kg (lllustrative)

* Emissions Calculation: 0.3 kg * 0.3 kg CO2¢/
kg = 0.09 kg CO2e/unit

* Circular/Take-back Programs (jfvqmgzjjx):
While specific quantification is not possible with
generic input, active circular programs would
aim to reduce landfill waste further, promote
material reuse, and potentially generate avoided
emissions credits.

Lifecycle Scope Calculation Emissions
Stage Details (kg CO2e)
End-of-Life = Scope 3 Mass to Landfill 0.09
(Landfill) (Downstream) * Waste to

Landfill EF
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3.6. Total Product Carbon Footprint (PCF)
for oluixwzziw

Lifecycle
Stage

Raw Material
Acquisition &

Pre-processing

Manufacturing/
Production

Transport
(Inbound)

Transport
(Outbound Last-
Mile)

Use Phase

End-of-Life

4. Review & Report

GHG Scope

Scope 3
(Upstream)

Scope 2

Scope 3
(Upstream)

Scope 3
(Downstream)

Scope 3
(Downstream)

Scope 3
(Downstream)

TOTAL PCF:

Emissions
(kg CO2e)

10.35

1.50

0.15

12.50

15.00

0.09

35.59 kg
CO2e/unit

4.1. Hotspots and Reliability

Percentage
of Total

29.2%

4.2%

0.4%

35.2%

42.3%

0.3%

100.0%

The total Product Carbon Footprint for one unit of
oluixwzziw is approximately 35.59 kg CO2e.

* Key Hotspots:
* Use Phase (42.3%): The largest
CYORERBLESH AR T §9SUMES Electricity

consumption over the product\'s lifespan.
This highlights the importance of energy



efficiency in product design and the
energy mix of the end-user.

* Outbound Last-Mile Transport
(35.2%): A significant contributor. The
conservative assumption for LCV
emissions per unit underscores the
potential impact of last-mile logistics,
especially if products are shipped
individually or over long distances.
Optimizing load factors and using lower-
carbon delivery methods could
significantly reduce this.

* Raw Material Acquisition (29.2%): The
production of materials, particularly those
with high embedded carbon like
aluminum and electronic components,
contributes substantially to the overall
footprint.

* Reliability:
* The reliability of this report is directly tied

to the accuracy of the input parameters.
As several key parameters (BOM,
Transport Mode/Distance, Energy Usage,
Lifespan, etc.) were provided as generic
strings, illustrative values and common
industry emission factors were used.

* To enhance reliability, primary data
collection for actual BOM components,
specific transport routes and modes, real
energy consumption, and facility-specific
renewable energy certificates is crucial.

* The use of specific emission factors from
recognized databases (like Ecoinvent or
. DECI;RA)lfc?rtaII rledevgnlt Pprocesses, rather

%rﬁaﬁnﬁllaust?aetrﬂ?e vsglune§ v@gaﬁc? further

improve accuracy.



4.2. Recommendations for Emission
Reduction

* Design for Energy Efficiency: Focus on
reducing the energy consumption of oluixwzziw
during its use phase. This could involve more
efficient components, power-saving modes, or
longer battery life.

* Supply Chain Decarbonization: Engage with
suppliers to source lower-carbon materials and
optimize inbound logistics (e.g., consolidate
shipments, use more efficient transport modes).

* Green Logistics: Investigate and implement
greener last-mile delivery options, such as
electric vehicles, cargo bikes, or optimized
delivery routes to reduce the impact of outbound
transport. Consider partnerships with logistics
providers committed to low-carbon solutions.

e Circular Economy Initiatives: Enhance
existing \'jfvgmagzjjx\' circular/take-back
programs to maximize product lifespan, facilitate
repairability, and improve recycling rates beyond
the current 70%. Exploring reuse models could
offer significant benefits.

* Renewable Energy Integration: Increase the
percentage of renewable energy used in
manufacturing operations beyond the assumed
50% in China.

 Data Improvement: Prioritize collecting
specific, high-quality primary data for all input
parameters to enable more precise calculations
and targeted interventions in future PCF
assessments.
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