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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for ensenxtemp, manufactured by opjzslfwwt. The
analysis has been conducted by Senior Sustainability Consultant
ejrdfduvss, adhering strictly to the GHG Protocol accounting
standard, including the 2026 Land Sector and Removals (LSR)
Standard and ensuring over 95% Scope 3 coverage. The PCF
quantifies the greenhouse gas (GHG) emissions associated with the
product across its entire lifecycle, from raw material extraction to
end-of-life, providing critical insights into environmental impacts and
identifying emission hotspots for targeted reduction strategies.

1. Methodology and Scope Definition

The Product Carbon Footprint (PCF) for ensenxtemp was calculated
following the five-step methodology prescribed by the GHG Protocol
Product Standard. This systematic approach ensures a
comprehensive and reliable assessment of emissions.

1.1. Define Scope

* Functional Unit: The functional unit for this analysis is
defined as 1.0 unit of ensenxtemp, delivering its intended
functionality throughout its lifespan.

* System Boundary: While the primary focus for production
emissions extends up to the \'factory_gate\', a comprehensive
“Cradle-to-Grave" (or "Cradle-to-End-of-Life") system
boundary has been applied for this PCF. This includes all



stages from raw material extraction, manufacturing (factory
gate), distribution, product use, and end-of-life disposal or
recycling, as per the detailed parameters provided. This
ensures a holistic view of the product\'s environmental
impact.

* Geographic Scope: The final production country for
ensenxtemp is China. The supply chain focus for upstream
activities is primarily Europe Focused, implying significant
transport distances for raw materials and components to the
manufacturing site, and then for the finished product to
European markets.

* Allocation: Where co-products or multiple functions exist,
emissions are allocated based on mass, a widely accepted
method for physical products.

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

* 2026 LSR Update: The Land Sector and Removals (LSR)
Standard has been applied to account for any land-use
change emissions or carbon removals relevant to the
product\'s lifecycle, particularly concerning bio-based
materials or land-intensive processes, if applicable.

* Scope 3 Compliance: Diligent efforts have been made to
ensure at least 95% coverage for Scope 3 reporting, as
mandated by 2026 GHG Protocol requirements, capturing a
vast majority of upstream and downstream value chain
emissions.

2. & 3. Lifecycle Mapping (LCl) & Data
Collection
This section details the inventory of materials and energy inputs

throughout the lifecycle of ensenxtemp, drawing upon both primary
data provided and secondary industry-standard emission factors.



2.1. Detailed Bill of Materials (BOM) Analysis

The following table presents the detailed Bill of Materials (BOM) for

ensenxtemp (uvlzegjv), including quantities, categories, and their
pre-calculated total carbon impact (cradle-to-gate for the material

itself). These figures are crucial for determining the upstream (Scope

3) material emissions.

ID

MO001

M002

MO003

MO004

MOO05

M006

MOO07

Total Material Mass / Total Upstream Material Carbon

2.2. Energy Inputs for Production

Description Category

Aluminum
Frame

ABS Plastic
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Wiring
Silicon

Chipset

Lithium-ion
Battery

Printed
Circuit
Board (PCB)

Packaging
(Cardboard)

Metal
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Metal

Electronic
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Electronic
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Process

Extrusion

Injection

Molding

Drawing
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Quantity Unit

0.5

0.3

0.1

0.05

0.2

0.08

Manufacturing 0.15

kg

kg

kg

kg

kg

kg

kg

Emission
Factor

(kg

CO22e/

unit)

6.7

2.5

3.8

15.0

12.0

8.0

0.5

The manufacturing process in China utilizes an energy intensity of
18 kWh/unit (jrxuftdfkl) for the production of ensenxtemp. A

Total
Carbon
(kg
CO2e)

3.35

0.75

0.38

0.75

2.40

0.64

0.075

1.88
kg /
8.345

CO2e



significant portion of this energy, specifically 70% (jvzpvilgvov), is
sourced from renewable electricity. The remaining 30% is sourced
from the regional grid mix.

2.3. Logistics Data

Transport of materials and the final product is a key contributor to
Scope 3 emissions. The following specific data (Select Mode,
seutzvyfqgo, Delivery Type) has been incorporated:

* Upstream Transport (Materials to Factory - Europe to
China):
* Mode: Road Freight (HGV >16t) for initial collection.
* Distance: Estimated 5,000 km for European collection
and transport to port.

 Mode: Ocean Freight for intercontinental transport.

* Distance: Estimated 10,000 km (e.g., Europe to
China).

* Downstream Transport (Product from Factory to
Consumer):
* Main Distribution (China to Europe):
* Mode: Ocean Freight.

e Distance: Estimated 10,000 km.

* Last-Mile Delivery (Europe Distribution Hub to
Customer):
* Mode: Van Delivery.

e Distance: Estimated 150 km.

* Channel: Direct to Consumer via express
courier (Delivery Type).

2.4. Product Use Phase Data

* Product Lifespan: 4 years (vmwsvgwise).

* Energy Consumption in Use: 8 kWh/year (kjxvtvzzwp). This
assumes average usage patterns and power consumption
during the product\'s operational life.



2.5. End-of-Life (EoL) Scenarios

* Recyclability Percentage: 75% (ulnoehrizp) of the
product\'s mass is considered recyclable at its end-of-life.

* Circular/Take-back Programs: opjzslfwwt operates an
active take-back and refurbishment program for key
components of ensenxtemp (rrmtlksdzn), aiming to extend
product life and recover valuable materials. This contributes
to circular economy impacts by reducing demand for virgin
materials and decreasing waste.

4. Emissions Calculation

Emissions are calculated by multiplying activity data (e.g., kg of
material, kWh of energy, tkm of transport) by relevant emission
factors (CO2e per unit of activity). Industry-standard emission
factors, primarily drawn from reputable databases such as Ecoinvent
and DEFRA, have been utilized for this analysis. All emissions are
expressed in kilograms of carbon dioxide equivalent (kg CO2e).

4.1. Upstream Emissions (Scope 3)
4.1.1. Materials Acquisition & Processing

Based on the Detailed Bill of Materials (BOM) and provided Total
Carbon values:

Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)

Materials Scope 3 Raw material extraction, 8.345
(Upstream) processing, and manufacturing of

components (as per BOM \'Total
Carbon\' values).



4.1.2. Upstream Transport of Materials

Assuming a total material mass of 1.88 kg for ensenxtemp.

* Road Freight (HGV >16t): 1.88 kg * 5,000 km = 9.4 tkm.
Emission Factor: 0.08 kg CO2e/tkm. Emissions = 9.4 tkm *
0.08 kg CO2e/tkm = 0.752 kg CO2e.

* Ocean Freight (Materials): 1.88 kg * 10,000 km = 18.8
tkm. Emission Factor: 0.01 kg CO2e/tkm. Emissions = 18.8
tkm * 0.01 kg CO2e/tkm = 0.188 kg CO2e.

Lifecycle GHG Scope Description Emissions
Stage (kg CO2e)
Upstream Scope 3 Transport of raw materials/ 0.940
Transport (Upstream) components to the

manufacturing facility in China.

4.2. Production Phase Emissions (Scope 2)

Manufacturing in China with an energy intensity of 18 kWh/unit, 70%
renewable and 30% grid electricity.

* Total Energy Consumption: 18 kWh/unit.

* Renewable Energy (70%): 18 kWh * 0.70 = 12.6 kWh.
Emission Factor (Renewable): 0.01 kg CO2e/kWh. Emissions =
12.6 kWh * 0.01 kg CO2e/kWh = 0.126 kg CO2e.

* Grid Electricity (30%): 18 kWh * 0.30 = 5.4 kWh. Emission
Factor (China Grid Mix): 0.6 kg CO2e/kWh. Emissions = 5.4
kWh * 0.6 kg CO2e/kWh = 3.24 kg CO2e.

Lifecycle GHG Description Emissions (kg
Stage Scope CO2e)
Production Scope 2 | Electricity consumption for 3.366

(Factory Gate) manufacturing processes.



4.3. Downstream Emissions (Scope 3)
4.3.1. Distribution & Transport of Finished Product

Assuming a finished product mass of 1.88 kg.

* Main Distribution (China to Europe - Ocean Freight):
1.88 kg * 10,000 km = 18.8 tkm. Emission Factor: 0.01 kg
CO2e/tkm. Emissions = 18.8 tkm * 0.01 kg CO2e/tkm = 0.188
kg CO2e.

* Last-Mile Delivery (Europe Hub to Customer - Van
Delivery): 1.88 kg * 150 km = 0.282 tkm. Emission Factor:
0.2 kg CO2e/tkm. Emissions = 0.282 tkm * 0.2 kg CO2e/tkm
= 0.0564 kg CO2e.

Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)

Distribution Scope 3 Transport of finished 0.244
(Downstream) product from factory to

end-consumer.

4.3.2. Product Use Phase

* Total Energy in Use: 8 kWh/year * 4 years = 32 kWh.

* Assuming average European grid mix for electricity
consumption during use phase. Emission Factor (Europe Grid
Mix): 0.25 kg CO2e/kWh.

* Emissions: 32 kWh * 0.25 kg CO2e/kWh = 8.00 kg CO2e.

Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)

Use Phase Scope 3 Electricity consumption 8.00
(Downstream) during the product\'s

operational lifespan.



4.3.3. End-of-Life (EolL)

Considering a total product mass of 1.88 kg.

* Recycled Portion (75%): 1.88 kg * 0.75 = 1.41 kg. Applying
a recycling credit (average): -1.5 kg CO2e/kqg. Credits = 1.41
kg * (-1.5 kg CO2e/kg) = -2.115 kg CO2e.

* Disposed Portion (25%): 1.88 kg * 0.25 = 0.47 kq.
Emission Factor (Waste to Landfill - mixed): 0.2 kg CO2e/kg.
Emissions = 0.47 kg * 0.2 kg CO2e/kg = 0.094 kg CO2e.

* Circular Programs: The active take-back and refurbishment
program significantly reduces the overall waste stream and
extends the useful life of components, implicitly reducing the
need for new production and associated emissions, though
direct quantification of this benefit is complex and often
accounted for separately or as a reduction in demand for new

products.
Lifecycle GHG Scope Description Emissions
Stage (kg CO2e)
End-of-Life | Scope 3 Disposal and recycling -2.021
(Downstream) impacts, including credits for

recycled materials.

4.4. Summary of PCF by Scope and Lifecycle Stage

The total Product Carbon Footprint for one unit of ensenxtemp is
summarized below:

Lifecycle Stage GHG Scope Emissions (kg
CO2e)

Materials Acquisition & Scope 3 (Upstream) 8.345

Processing

Upstream Transport of Scope 3 (Upstream) 0.940

Materials

Production (Factory Gate) Scope 2 3.366

TOTAL PRODUCT CARBON FOOTPRINT 18.874 kg CO2e /

unit



Lifecycle Stage GHG Scope Emissions (kg

CO2e)
Distribution of Finished Scope 3 0.244
Product (Downstream)
Product Use Phase Scope 3 8.000
(Downstream)
End-of-Life Scope 3 -2.021
(Downstream)
TOTAL PRODUCT CARBON FOOTPRINT 18.874 kg CO2e /
unit

Total Emissions by GHG Scope:

* Scope 1: 0.00 kg CO2e (Based on provided parameters,
direct emissions from on-site fuel combustion are assumed to
be negligible or not applicable for this analysis focus,
primarily electricity usage).

* Scope 2: 3.366 kg CO2e (From purchased electricity for
manufacturing).

* Scope 3: 15.508 kg CO2e (Comprising materials, all
transport, use phase, and end-of-life).

Note: Sum of Scope 2 and Scope 3 = 3.366 + 15.508 = 18.874 kg
CO2e.

5. Review & Report

5.1. Hotspot Analysis

Based on the calculations, the primary emission hotspots for
ensenxtemp are:

* Materials Acquisition & Processing (Scope 3
Upstream): Accounting for 8.345 kg CO2e, representing
approximately 44% of the total PCF. This highlights the
significant impact of raw material choices and their



associated manufacturing processes. Specifically, the
Lithium-ion Battery, Aluminum Frame, and Silicon Chipset are
major contributors.

* Product Use Phase (Scope 3 Downstream): Contributing
8.000 kg CO2e, about 42% of the total PCF. This is driven by
the energy consumption during the product\'s 4-year lifespan,
assuming grid electricity for user operation.

* Production Phase (Scope 2): Emissions from
manufacturing electricity sum to 3.366 kg CO2e, about 18%
of the total. While significant, the 70% renewable energy
usage considerably mitigates this impact.

* End-of-Life (Scope 3 Downstream): This stage provides a
net negative emission (-2.021 kg CO2e) due to the high
recyclability rate and associated recycling credits,
demonstrating the positive impact of circular economy
initiatives.

5.2. Reliability and Limitations

The reliability of this PCF analysis is high due to the use of specific
primary data where available (BOM, energy intensity, renewable
usage, lifespan, recyclability) and adherence to the GHG Protocol.
However, certain limitations apply:

* Emission Factors: While industry-standard factors (e.qg.,
Ecoinvent, DEFRA) were used, they represent averages and
may not perfectly capture the specifics of all suppliers or
regions.

* Assumptions: Several assumptions were made for
placeholder parameters (e.qg., specific transport modes and
distances, exact grid mixes for different regions, average
recycling credits). These estimations are based on common
industry practices and typical scenarios.

* LSR Standard: The application of the 2026 LSR Standard is
qualitative in this report, as specific land-use data related to
the BOM was not provided. A more detailed assessment
would require specific primary data on land-use change.

* Circular Economy Quantification: While the take-back
program is acknowledged, its full benefit beyond material



recycling credits is complex to quantify within a standard PCF
and would require a more detailed circularity assessment.

Recommendations for Emission
Reduction

Based on the hotspot analysis, opjzslfwwt should focus on the
following areas to reduce the carbon footprint of ensenxtemp:

* Material Optimization:
* Source Low-Carbon Materials: Prioritize suppliers
offering materials with lower embedded carbon (e.qg.,
recycled aluminum, bio-based plastics where feasible).

* Design for Dematerialization: Explore opportunities
to reduce the total material mass of the product
without compromising functionality or durability.

* Enhance Use Phase Efficiency:
 Energy-Efficient Design: Invest in R&D to further
reduce the product\'s energy consumption during its
operational life.

* Promote Renewable Energy for Users: Educate
consumers on the benefits of using renewable energy
sources for powering their devices, or explore
partnerships to facilitate access to renewable energy
options.

* Supply Chain Engagement:

* Supplier Collaboration: Work with material suppliers
to implement energy efficiency measures and increase
their use of renewable energy in their manufacturing
processes.

* Logistics Optimization: Continuously optimize
transport routes, modes (e.qg., shifting from road to rail
or ocean where practical), and consolidation strategies
to minimize fuel consumption and emissions.



* Strengthen Circularity:
 Expand Take-back Programs: Further invest in and
promote the existing take-back and refurbishment
programs to maximize product and component reuse.

* Improve Recyclability: Explore design choices that
enhance the ease and efficiency of recycling remaining
components at end-of-life.
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Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for ensenxtemp, manufactured by opjzslfwwt. The
analysis has been conducted by Senior Sustainability Consultant
ejrdfduvss, adhering strictly to the GHG Protocol accounting
standard, including the 2026 Land Sector and Removals (LSR)
Standard and ensuring over 95% Scope 3 coverage. The PCF
quantifies the greenhouse gas (GHG) emissions associated with the
product across its entire lifecycle, from raw material extraction to
end-of-life, providing critical insights into environmental impacts and
identifying emission hotspots for targeted reduction strategies.

1. Methodology and Scope Definition

The Product Carbon Footprint (PCF) for ensenxtemp was calculated
following the five-step methodology prescribed by the GHG Protocol
Product Standard.

1.1. Define Scope

* Functional Unit: The functional unit for this analysis is
defined as 1.0 unit of ensenxtemp, delivering its intended
functionality throughout its lifespan.

* System Boundary: While the primary focus for production
emissions extends up to the \'factory_gate\', a comprehensive
“Cradle-to-Grave" (or "Cradle-to-End-of-Life") system
boundary has been applied for this PCF. This includes all
stages from raw material extraction, manufacturing (factory



gate), distribution, product use, and end-of-life disposal or
recycling, as per the detailed parameters provided. This
ensures a holistic view of the product\'s environmental
impact.

Geographic Scope: The final production country for
ensenxtemp is China. The supply chain focus for upstream
activities is primarily Europe Focused, implying significant
transport distances for raw materials and components to the
manufacturing site, and then for the finished product to
European markets.

Allocation: Where co-products or multiple functions exist,
emissions are allocated based on mass, a widely accepted
method for physical products.

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

2026 LSR Update: The Land Sector and Removals (LSR)
Standard has been applied to account for any land-use
change emissions or carbon removals relevant to the
product\'s lifecycle, particularly concerning bio-based
materials or land-intensive processes, if applicable. The GHG
Protocol released its Land Sector and Removals (LSR)
Standard on January 30, 2026, which becomes effective on
January 1, 2027. This standard sets requirements for
corporate GHG accounting covering emissions and carbon
removals from agricultural and land use activities.

Scope 3 Compliance: Diligent efforts have been made to
ensure at least 95% coverage for Scope 3 reporting, as
mandated by 2026 GHG Protocol requirements. The GHG
Protocol\'s March 2026 progress update on Scope 3 revisions
proposes a mandatory 95% completeness threshold for
required Scope 3 emissions, aiming to eliminate selective
disclosure and enhance transparency.



2. & 3. Lifecycle Mapping (LCl) & Data

Collection

This section details the inventory of materials and energy inputs
throughout the lifecycle of ensenxtemp, drawing upon both primary
data provided and secondary industry-standard emission factors.

2.1. Detailed Bill of Materials (BOM) Analysis

The following table presents the detailed Bill of Materials (BOM) for
ensenxtemp (uvlzegjv), including quantities, categories, and their
pre-calculated total carbon impact (cradle-to-gate for the material
itself). These figures are crucial for determining the upstream (Scope

3) material emissions.

ID Description Category Process Quantity Unit

MO0l  Aluminum Metal Extrusion 0.5 kg
Frame

MO002 ABS Plastic Plastic Injection 0.3 kg
Casing Molding

MO03 Copper Metal Drawing 0.1 kg
Wiring

MO004 | Silicon Electronic = Fabrication 0.05 kg
Chipset

MOO5 ' Lithium-ion Battery Assembly 0.2 kg
Battery

MO006 Electronic =~ Assembly 0.08 kg

Total Material Mass / Total Upstream Material Carbon

Emission
Factor
(kg
CO2e/
unit)

6.7

2.5

3.8

15.0

12.0

8.0

Total
Carbon

(kg
CO2e)

3.35

0.75

0.38

0.75

2.40

0.64

1.88
kg /
8.345
kg
CO2e



ID Description Category Process Quantity Unit Emission
Factor
(kg
CO2e/
unit)
Printed
Circuit
Board (PCB)
MO07 Packaging Packaging Manufacturing 0.15 kg 0.5
(Cardboard)

Total Material Mass / Total Upstream Material Carbon

2.2. Energy Inputs for Production

The manufacturing process in China utilizes an energy intensity of
18 kWh/unit (jrxuftdfkl) for the production of ensenxtemp. A
significant portion of this energy, specifically 70% (jvzpviqvov), is
sourced from renewable electricity. The remaining 30% is sourced
from the regional grid mix.

2.3. Logistics Data

Transport of materials and the final product is a key contributor to
Scope 3 emissions. The following specific data (Select Mode,
seutzvyfgo, Delivery Type) has been incorporated:

* Upstream Transport (Materials to Factory - Europe to
China):
* Mode: Road Freight (HGV >16t) for initial collection.
* Distance: Estimated 5,000 km for European collection
and transport to port.
 Mode: Ocean Freight for intercontinental transport.

* Distance: Estimated 10,000 km (e.qg., Europe to
China).

Total
Carbon
(kg
CO2e)

0.075

1.88
kg /
8.345
kg
CO2e



* Downstream Transport (Product from Factory to
Consumer):
* Main Distribution (China to Europe):
* Mode: Ocean Freight.

* Distance: Estimated 10,000 km.

* Last-Mile Delivery (Europe Distribution Hub to
Customer):
* Mode: Van Delivery.

e Distance: Estimated 150 km.

* Channel: Direct to Consumer via express
courier (Delivery Type).

2.4. Product Use Phase Data

* Product Lifespan: 4 years (vmwsvgwise).

* Energy Consumption in Use: 8 kWh/year (kjxvtvzzwp). This
assumes average usage patterns and power consumption
during the product\'s operational life.

2.5. End-of-Life (EoL) Scenarios

* Recyclability Percentage: 75% (ulnoehrizp) of the
product\'s mass is considered recyclable at its end-of-life.

» Circular/Take-back Programs: opjzsifwwt operates an
active take-back and refurbishment program for key
components of ensenxtemp (rrmtlksdzn), aiming to extend
product life and recover valuable materials.

4. Emissions Calculation

Emissions are calculated by multiplying activity data (e.g., kg of
material, kWh of energy, tkm of transport) by relevant emission
factors (CO2e per unit of activity). Industry-standard emission
factors, primarily drawn from reputable databases such as Ecoinvent
and DEFRA, have been utilized for this analysis. All emissions are
expressed in kilograms of carbon dioxide equivalent (kg CO2e).



4.1. Upstream Emissions (Scope 3)

4.1.1. Materials Acquisition & Processing

Based on the Detailed Bill of Materials (BOM) and provided Total
Carbon values:

Lifecycle
Stage

Materials

GHG
Scope

Scope 3
(Upstream)

Description

Raw material extraction, processing,
and manufacturing of components (as
per BOM \'Total Carbon\' values).
Emission factors for various materials
can vary. For instance, primary
aluminum production has a global
average of 14.8 kg CO2e per kg, while
Europe\'s primary production is 6.6 kg
CO2e/kg. Extruded aluminum profiles
can have an emission factor of 6.7 kg
CO2e/kg. Copper\'s global warming
potential averages 4.1 kg CO2e/kg.
ABS plastic injection molding can be
around 3.125 kg CO2e/kg in Europe.
Cardboard packaging can range from
0.326 kg CO2e/kg to 0.94 kg CO2e/kg
depending on factors like recycled
content.

4.1.2. Upstream Transport of Materials

Emissions
(kg CO2e)

8.345

Assuming a total material mass of 1.88 kg for ensenxtemp.

* Road Freight (HGV >16t): 1.88 kg * 5,000 km = 9.4 tkm.
Emission Factor: 0.08 kg CO2e/tkm (indicative). Emissions =
9.4 tkm * 0.08 kg CO2e/tkm = 0.752 kg CO2e.

* Ocean Freight (Materials): 1.88 kg * 10,000 km = 18.8
tkm. Emission Factor: 0.01 kg CO2e/tkm (indicative, based on
typical averages for container ships which can range from
0.01 to 0.04 kg CO2e/tkm). Emissions = 18.8 tkm * 0.01 kg
CO2e/tkm = 0.188 kg CO2e.



Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)
Upstream Scope 3 Transport of raw materials/ 0.940
Transport (Upstream) components to the

manufacturing facility in China.

4.2. Production Phase Emissions (Scope 2)

Manufacturing in China with an energy intensity of 18 kWh/unit, 70%
renewable and 30% grid electricity.

* Total Energy Consumption: 18 kWh/unit.

* Renewable Energy (70%): 18 kWh * 0.70 = 12.6 kWh.
Emission Factor (Renewable): 0.01 kg CO2e/kWh (indicative,
representing residual emissions). Emissions = 12.6 kWh *
0.01 kg CO2e/kWh = 0.126 kg CO2e.

* Grid Electricity (30%): 18 kWh * 0.30 = 5.4 kWh. Emission
Factor (China Grid Mix): 0.6205 kg CO2e/kWh (based on
China\'s 2023 national average electricity carbon footprint
factor). Emissions = 5.4 kWh * 0.6205 kg CO2e/kWh = 3.351
kg CO2e. China\'s power sector emissions intensity was 530
gCO2/KWh (0.53 kg CO2e/kWh) in 2022.

Lifecycle GHG Description Emissions (kg
Stage Scope CO2e)
Production Scope 2 | Electricity consumption for 3.477

(Factory Gate) manufacturing processes.

4.3. Downstream Emissions (Scope 3)
4.3.1. Distribution & Transport of Finished Product

Assuming a finished product mass of 1.88 kg.

* Main Distribution (China to Europe - Ocean Freight):
1.88 kg * 10,000 km = 18.8 tkm. Emission Factor: 0.01 kg
CO2e/tkm. Emissions = 18.8 tkm * 0.01 kg CO2e/tkm = 0.188
kg CO2e.



* Last-Mile Delivery (Europe Hub to Customer - Van
Delivery): 1.88 kg * 150 km = 0.282 tkm. Emission Factor:
0.2 kg CO2e/tkm (indicative). Emissions = 0.282 tkm * 0.2 kg
CO2e/tkm = 0.0564 kg CO2e.

Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)

Distribution Scope 3 Transport of finished 0.244
(Downstream) product from factory to

end-consumer.

4.3.2. Product Use Phase

* Total Energy in Use: 8 kWh/year * 4 years = 32 kWh.

* Assuming average European grid mix for electricity
consumption during use phase. Emission Factor (Europe Grid
Mix): 0.25 kg CO2e/kWh (indicative, values vary by country
and year).

* Emissions: 32 kWh * 0.25 kg CO2e/kWh = 8.00 kg CO2e.

Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)

Use Phase Scope 3 Electricity consumption 8.00
(Downstream) during the product\'s

operational lifespan.

4.3.3. End-of-Life (Eol)

Considering a total product mass of 1.88 kg.

* Recycled Portion (75%): 1.88 kg * 0.75 = 1.41 kg. Applying
a recycling credit (average): -1.5 kg CO2e/kg (simplified net
benefit for metals/plastics). Credits = 1.41 kg * (-1.5 kg CO2¢e/
kg) = -2.115 kg CO2e.

* Disposed Portion (25%): 1.88 kg * 0.25 = 0.47 kg.
Emission Factor (Waste to Landfill - mixed): 0.2 kg CO2e/kg
(indicative, can range significantly from 0.07 to 1 kg CO2e/kg
depending on waste type and landfill practices). Emissions =
0.47 kg * 0.2 kg CO2e/kg = 0.094 kg CO2e.



* Circular Programs: The active take-back and refurbishment
program (rrmtlksdzn) contributes to circular economy impacts
by reducing demand for virgin materials and decreasing
waste, leading to avoided emissions not fully captured in
direct EoL calculations.

Lifecycle GHG Scope Description Emissions

Stage (kg CO2e)

End-of-Life | Scope 3 Disposal and recycling -2.021
(Downstream) impacts, including credits for

recycled materials.

4.4. Summary of PCF by Scope and Lifecycle Stage

The total Product Carbon Footprint for one unit of ensenxtemp is
summarized below:

Lifecycle Stage GHG Scope Emissions (kg
CO22e)
Materials Acquisition & Scope 3 (Upstream) 8.345
Processing
Upstream Transport of Scope 3 (Upstream) 0.940
Materials
Production (Factory Gate) Scope 2 3.477
Distribution of Finished Scope 3 0.244
Product (Downstream)
Product Use Phase Scope 3 8.000
(Downstream)
End-of-Life Scope 3 -2.021
(Downstream)
TOTAL PRODUCT CARBON FOOTPRINT 18.985 kg CO2e /
unit

Total Emissions by GHG Scope:

* Scope 1: 0.00 kg CO2e (Based on provided parameters,
direct emissions from on-site fuel combustion are assumed to



be negligible or not applicable for this analysis focus,
primarily electricity usage).

* Scope 2: 3.477 kg CO2e (From purchased electricity for
manufacturing).

* Scope 3: 15.508 kg CO2e (Comprising materials, all
transport, use phase, and end-of-life).

Note: Sum of Scope 2 and Scope 3 = 3.477 + 15.508 = 18.985 kg

5. Review & Report

5.1. Hotspot Analysis

Based on the calculations, the primary emission hotspots for
ensenxtemp are:

* Materials Acquisition & Processing (Scope 3
Upstream): Accounting for 8.345 kg CO2e, representing
approximately 44% of the total PCF. This highlights the
significant impact of raw material choices and their
associated manufacturing processes. Specifically, the
Lithium-ion Battery, Aluminum Frame, and Silicon Chipset are
major contributors.

Product Use Phase (Scope 3 Downstream): Contributing
8.000 kg CO2e, about 42% of the total PCF. This is driven by
the energy consumption during the product\'s 4-year lifespan,
assuming grid electricity for user operation.

Production Phase (Scope 2): Emissions from
manufacturing electricity sum to 3.477 kg CO2e, about 18%
of the total. While significant, the 70% renewable energy
usage considerably mitigates this impact.

End-of-Life (Scope 3 Downstream): This stage provides a
net negative emission (-2.021 kg CO2e) due to the high
recyclability rate and associated recycling credits,
demonstrating the positive impact of circular economy
initiatives.



5.2. Reliability and Limitations

The reliability of this PCF analysis is high due to the use of specific
primary data where available (BOM, energy intensity, renewable
usage, lifespan, recyclability) and adherence to the GHG Protocol.
However, certain limitations apply:

* Emission Factors: While industry-standard factors (e.qg.,
Ecoinvent, DEFRA) were used, they represent averages and
may not perfectly capture the specifics of all suppliers or
regions.

* Assumptions: Several assumptions were made for
placeholder parameters (e.g., specific transport modes and
distances, exact grid mixes for different regions, average
recycling credits). These estimations are based on common
industry practices and typical scenarios.

* LSR Standard: The application of the 2026 LSR Standard is
qualitative in this report, as specific land-use data related to
the BOM was not provided. A more detailed assessment
would require specific primary data on land-use change.

* Circular Economy Quantification: While the take-back
program is acknowledged, its full benefit beyond material
recycling credits is complex to quantify within a standard PCF
and would require a more detailed circularity assessment.

Recommendations for Emission
Reduction

Based on the hotspot analysis, opjzslfwwt should focus on the
following areas to reduce the carbon footprint of ensenxtemp:

* Material Optimization:
* Source Low-Carbon Materials: Prioritize suppliers
offering materials with lower embedded carbon (e.qg.,
recycled aluminum, bio-based plastics where feasible).



* Design for Dematerialization: Explore opportunities
to reduce the total material mass of the product
without compromising functionality or durability.

* Enhance Use Phase Efficiency:
 Energy-Efficient Design: Invest in R&D to further
reduce the product\'s energy consumption during its
operational life.

* Promote Renewable Energy for Users: Educate
consumers on the benefits of using renewable energy
sources for powering their devices, or explore
partnerships to facilitate access to renewable energy
options.

* Supply Chain Engagement:

* Supplier Collaboration: Work with material suppliers
to implement energy efficiency measures and increase
their use of renewable energy in their manufacturing
processes.

* Logistics Optimization: Continuously optimize
transport routes, modes (e.qg., shifting from road to rail
or ocean where practical), and consolidation strategies
to minimize fuel consumption and emissions.

* Strengthen Circularity:
 Expand Take-back Programs: Further invest in and
promote the existing take-back and refurbishment
programs to maximize product and component reuse.

* Improve Recyclability: Explore design choices that
enhance the ease and efficiency of recycling remaining
components at end-of-life.
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