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1. Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for the product "dgsxigjsmm," manufactured by
"ouvfzpgmwr." The analysis has been conducted by Senior
Sustainability Consultant "elhishdmagk," specializing in GHG Protocol.
Adhering strictly to the GHG Protocol Product Standard, this
assessment quantifies the greenhouse gas (GHG) emissions across
the product\'s lifecycle, from material acquisition to end-of-life. The
primary objective is to identify emissions hotspots, inform reduction
strategies, and ensure compliance with evolving sustainability
reporting requirements, including the 2026 updates to the GHG
Protocol\'s Land Sector and Removals (LSR) Standard and Scope 3
completeness criteria.

2. Methodology and Scope
Definition

The Product Carbon Footprint (PCF) for "dgsxigjsmm" is calculated
following the five-step methodology recommended by the GHG
Protocol Product Standard:

1. Define Scope
2. Map Lifecycle (LCI inventory stages)
Confidential - Internal Use Only
3. Collect Data (Primary/Secondary data points)
4. Calculate Emissions (Activity * Emission Factor = CO2e)

5. Review & Report (Hotspots and reliability)



2.1. Accounting Standard

This PCF analysis is conducted in strict accordance with the **GHG
Protocol Product Standard**, which provides comprehensive
guidance for quantifying and reporting the greenhouse gas
emissions associated with individual products. This also considers
the **GHG Protocol Corporate Standard** for categorizing emissions
into Scope 1, 2, and 3.

2.2. Functional Unit

The functional unit for this analysis is defined as: 1.0 unit of
dgsxigjsmm.

2.3. System Boundary

The system boundary for this PCF is **"Cradle-to-gate"**. This
means the analysis includes all processes from raw material
extraction ("cradle") through preprocessing, manufacturing, and
transport to the point where the product exits the factory gate
("gate"). This boundary captures emissions from:

* Material Acquisition and Pre-processing
* Manufacturing/Production

* Upstream Transportation and Distribution

The "Use Phase" and "End-of-Life" scenarios are included in the
overall assessment as per specific parameters provided, extending
beyond a strict "factory _gate" boundary to capture downstream
impacts for comprehensive reporting.

2.4. Geographic Scope

* **Final Production Country:** China

* ¥**Supply Chain Focus ** Europe Focused
Confidential - Internal Use Only



2.5. Allocation

Emissions are allocated on a **mass-based allocation** principle
where co-products or by-products are identified, ensuring that the
emissions calculated are directly attributable to the functional unit of
"dgsxigjsmm."

3. Lifecycle Inventory Mapping &
Data Collection

This section details the inputs required across the lifecycle of
"dgsxigjsmm," utilizing the provided specific parameters and
simulated industry-standard emission factors.

3.1. Detailed Bill of Materials (BOM)
Analysis (yneyyxxr)

The following detailed Bill of of Materials (BOM) provides the basis
for calculating the material acquisition and pre-processing impacts.
Emission factors for these materials are drawn from industry-
standard databases, representing a European supply chain focus for
upstream materials where applicable, and specifically used to
ensure high-accuracy material impact calculation instead of default
estimates.

ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kgCO2e/ (kgCO2e)
Unit)
M-001 Aluminium Metal Primary 0.5 kg 7.0 3.50
Casing Production
M-002 Recycled Plastic Recycling & 0.3 kg 1.5 0.45
Plastic Processing
Housing Confidential - Internal Use Only

Total Material Carbon Footprint: 9.88
kgCO2e



ID

M-003

M-004

M-005

M-006

M-007

Note: Emission factors for materials are simulated based on general

Description

Printed
Circuit
Board (PCB)

Copper
Wiring

Electronic
Components
(chipset,
resistors,
capacitors)

Glass
Display

Battery (Li-
ion)

Category

Electronics

Metal

Electronics

Glass

Chemical/
Battery

Process

Manufacturing

Primary
Production

Manufacturing

Manufacturing

Manufacturing

Qty Unit

0.1 unit

0.05 kg

0.08 kg

0.2 unit

0.15 kg

Emission
Factor
(kgCO2e/
Unit)

20.0

3.8

18.0

2.5

12.0

Total Material Carbon Footprint:

industry averages, often derived from sources like Ecoinvent or
DEFRA, and consider the manufacturing processes and origin to

reflect a "cradle-to-gate" scope. For electronic components, factors

can be complex and are often spend-based or material-specific.

3.2. Energy Inputs for Production

The energy consumption during the manufacturing phase in China is

a critical component of the product\'s footprint.

* ¥*Energy Intensity (kWh/unit):** rirtlsrolf (e.g., 15 kWh/unit)

« **Renewable Engg%(}Jeﬁ%?ﬁﬁtrqugll%léf&(@g., 75% renewable

electricity)

* ¥*Non-Renewable Energy Percentage:** (100% - 75%) = 25%

Total
Carbon
(kgCO2e)

2.00

0.19

1.44

0.50

1.80

9.88
kgCO2e



» **China Grid Emission Factor (2025 avg.):** 0.6144 kgCO2e/
kWh

3.3. Logistics Data

Transportation plays a significant role in the overall PCF, particularly
for products with global supply chains. The following specific
logistics data are incorporated:

* **Transport Mode (Primary):** Select Mode (e.g., Road Freight
(Heavy Goods Vehicle - HGV) for inter-country transport)

* **Transport Distance (Primary):** ngyruglwns (e.g., 1500 km)

» *¥* ast-Mile Delivery Channel:** Delivery Type (e.g., Van
Delivery)

o **[ ast-Mile Delivery Distance (Assumed):** 50 km (as a typical
last-mile segment)

Note: Emission factors for transport modes are based on European
averages for road freight and specific factors for delivery vans.

3.4. Use Phase Data

The emissions generated during the product\'s operational life are
calculated using the provided durability and consumption data.

» **pProduct Lifespan:** kihwrlzdmq (e.g., 5 years)

» ¥*Energy Consumption in Use:** xyyufzgjey (e.g., 50 kWh/year)

Note: Use phase emissions are critical for energy-consuming
products.

3.5. End-of-Life (EoL) Scenarios

The end-of-life treatment significantly influences a product\'s

circularity and overall environmental impact.
Confidential - Internal Use Only

» *¥*Recyclability Percentage:** dkvwudhzuu (e.g., 80%)

» *¥*Circular/Take-back Programs:** jyggpgkxwl (e.g., Yes,
established program)



Note: Recycling electronics generally leads to greater GHG
reductions compared to landfilling or combustion, as it offsets
energy-intensive primary material production.

4. Calculation of Emissions
(CO2e)

Emissions are calculated for each lifecycle stage by multiplying
activity data by the relevant emission factors, expressed in CO2
equivalents (CO2e) to account for all greenhouse gases. These
emissions are categorized according to the GHG Protocol\'s Scope 1,
2, and 3 definitions.

4.1. Materials Acquisition & Pre-processing
(Scope 3, Category 1)

Emissions from this stage are directly aggregated from the "Total
Carbon (kgCO2e)" column in the Detailed Bill of Materials table
above.

Total Emissions (Materials): 9.88 kgCO2e

4.2. Manufacturing/Production

Production emissions are primarily from energy consumption at the
factory. The non-renewable portion of electricity contributes to
Scope 2 emissions.

* Non-Renewable Electricity Consumption = 15 kWh/unit * 0.25 =
3.75 kWh/unit

* Emissions from Non-Renewable Electricity = 3.75 kWh/unit *
0.6144 kgCO2e/kWh = 2.304 kgCO2e

Total Emissions (Manufacturing - Scope 2): 2.304 kgCO2e
Confidential - Internal Use Only

Note: Direct emissions (Scope 1) from owned or controlled sources
during manufacturing (e.g., burning fuels on-site) are assumed to be
negligible for this specific analysis, given the provided parameters



focused on energy intensity. Any emissions from the 75% renewable
energy usage are considered zero at the point of consumption.

4.3. Transportation & Distribution (Scope 3,
Category 4)
This includes both primary transport from suppliers (Europe

Focused) to the factory in China and last-mile delivery to the
customer.

* ¥*Primary Transport (Road Freight HGV):**
o Assuming an average product weight of 1.5 kg per unit (for
calculation purposes, based on BOM materials).

o Emission Factor for Road Freight (HGV, Europe): 0.062
kgCO2e/tonne-km

o Distance: 1500 km

o Emissions = (1.5 kg / 1000 kg/tonne) * 1500 km * 0.062
kgCO2e/tonne-km = 0.1395 kgCO2e

» ¥* ast-Mile Delivery (Van Delivery):**
o Emission Factor for Average Van (up to 3.5 tonnes):
0.24934 kgCO2e/km

o Distance: 50 km

o Emissions = 50 km * 0.24934 kgCO2e/km = 12.467
kgCO2e

Total Emissions (Transportation - Scope 3): 0.1395 kgCO2e
(Primary) + 12.467 kgCO2e (Last-Mile) = 12.6065 kgCO2e

4.4. Use Phase (Scope 3, Category 11)

Emissions during the use phase are calculated based on the
product\'s lifespan and annual energy consumption, using the grid
electricity emission factor as an approximation for user energy
source. Confidential - Internal Use Only

* Annual Energy Consumption: 50 kWh/year

* Product Lifespan: 5 years



» Total Energy Consumption over Lifespan = 50 kWh/year * 5
years = 250 kWh

 Electricity Emission Factor (China Grid, conservative proxy):
0.6144 kgCO2e/kWh

* Emissions = 250 kWh * 0.6144 kgCO2e/kWh = 153.6 kgCO2e

Total Emissions (Use Phase - Scope 3): 153.6 kgCO2e

4.5. End-of-Life (EoL) Treatment (Scope 3,
Category 12)

The EoL scenario considers the recyclability percentage and the
presence of circular programs. For simplicity, we calculate emissions
for the non-recycled portion and acknowledge avoided emissions
from recycling.

* Recyclability Percentage: 80%
* Non-Recycled Percentage: (100% - 80%) = 20%

* Assuming a generic EoL emission factor for non-recycled
electronics (e.qg., landfill/incineration, highly variable but
generally positive). For illustrative purposes, using a factor of
1.0 kgCO2e/kg for non-recycled material.

 Total Product Weight (estimated from BOM): ~1.5 kg

* Emissions from Non-Recycled Portion = 1.5 kg * 0.20 * 1.0
kgCO2e/kg = 0.3 kgCO2e

The "Yes, established program" for Circular/Take-back Programs
implies efforts to manage product end-of-life responsibly, likely
leading to higher recycling rates and potentially material reuse,
which significantly reduces the need for virgin materials and thus
avoids upstream emissions. While this analysis calculates the
emissions for the non-recycled part, the existence of such programs
positively impacts the overall lifecycle footprint by preventing more

emissions. Confidential - Internal Use Only

Total Emissions (End-of-Life - Scope 3): 0.3 kgCO2e (net
emissions from non-recycled waste)



4.6. Total Product Carbon Footprint (PCF)
for dgsxigjsmm

The aggregated carbon footprint for one functional unit of
dgsxigjsmm is as follows:

Lifecycle Stage GHG Scope Emissions (kgCO2e/
unit)
Materials Acquisition & Pre- Scope 3 (Category  9.88
processing 1)
Manufacturing/Production Scope 2 2.304
Transportation & Distribution Scope 3 (Category  12.6065
4)
Use Phase Scope 3 (Category 153.6
11)
End-of-Life Treatment Scope 3 (Category 0.3
12)

Total PCF (Cradle-to-Grave): 178.0905 kgCO2e

5. Review & Report

5.1. Hotspots and Reliability

Based on the calculations, the primary emissions hotspots for
"dgsxigjsmm" are:

» ¥*Use Phase (Scope 3, Category 11):** This phase accounts for
the majority of the emissions (approximately 86%), primarily
due to the energy consumption over the product\'s 5-year
lifespan. This highlights a critical area for product redesign
focusing on energy efficiency.

. **Transportationcgnlggs HsUtioh g(')Hé%?Edgtegory 4 )%k

Particularly last-mile delivery, contributes significantly,
indicating opportunities for optimizing logistics and utilizing
lower-emission transport modes.



» **Materials Acquisition (Scope 3, Category 1):** While lower
than the use phase, material impacts are substantial and
depend heavily on the sourcing and processing of raw
materials. Prioritizing recycled content and lower-impact
materials is crucial.

The reliability of this assessment is contingent on the accuracy of
the provided activity data and the representativeness of the applied
emission factors. Industry-standard emission factors (e.g., from
Ecoinvent/DEFRA context) have been used where specific primary
data was not available. The use of a detailed BOM (yneyyxxr)
significantly enhances the accuracy of material impact calculations
compared to generic estimates.

5.2. GHG Protocol Adherence and 2026
Updates

This report adheres to the *GHG Protocol** by categorizing
emissions into Scope 1 (direct), Scope 2 (purchased energy), and
Scope 3 (value chain).

» ¥*2026 LSR Update:** The Land Sector and Removals (LSR)
Standard, taking effect on January 1, 2027, provides guidelines
for land-related emissions and removals, and technological CO2
removals. While direct land-use impacts for this specific product
are embedded within upstream material supply chains, future
iterations of this analysis will ensure closer alignment with the
LSR guidance expected in Q2 2026 for relevant material
categories and their origins.

» ¥*Scope 3 Compliance:** As per the 2026 requirements, efforts
have been made to ensure at least **95% coverage for Scope 3
reporting**. This analysis extensively covers key Scope 3
categories: Category 1 (Purchased Goods and Services),
Category 4 (Upstream Transportation and Distribution),
Category 11 (Use of Sold Products), and Category 12 (End-of-
Life Treatment of SoldeProductsyrThese Catiegories typically
represent the most significant downstream and upstream
impacts for electronic products, and the comprehensiveness of



6.

the data gathered for these categories aims to meet the 95%
threshold for required Scope 3 emissions.

Recommendations for

Emissions Reduction

Based on this PCF analysis, ouvfzpgmwr should focus on the
following strategic areas to reduce the carbon footprint of
dgsxigjsmm:

1.

**Enhance Use Phase Efficiency:** Redesign dgsxigjsmm for
lower energy consumption during its lifespan. Explore low-
power modes, extend product durability (as a longer lifespan
can amortize upfront emissions over more years), and educate
users on energy-efficient usage.

. ¥**QOptimize Logistics:** Investigate opportunities to shift towards

lower-emission transport modes (e.g., rail for longer distances
within Europe) and optimize last-mile delivery routes and
vehicle types (e.qg., electric vans for urban deliveries).

. ¥*Sustainable Material Sourcing:** Further investigate the

carbon intensity of raw material suppliers, prioritizing materials
with lower embedded emissions or higher recycled content.
Engage with suppliers to promote renewable energy use in their
operations.

. **Strengthen Circular Economy Initiatives:** Leverage the

existing "jyggpgkxwl|" circular/take-back program to maximize
actual recycling rates and explore opportunities for component
reuse or remanufacturing to further minimize virgin material
demand.

. **Renewable Energy Integration:** Continue to increase the

share of renewable energy in manufacturing operations, and
encourage supply chain partners in China and Europe to do the

Same. Confidential - Internal Use Only
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