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Executive Summary

This Product Carbon Footprint (PCF) report provides a high-detail
analysis for EcoGadget Pro (dtvzskspeq), manufactured by Global
Innovations Corp. (kpihvhklzi). Prepared by Senior Sustainability
Consultant Dr. Emily Chen (gtfodhxysj), the analysis adheres strictly
to the GHG Protocol accounting standard, incorporating the latest
2026 updates including the Land Sector and Removals (LSR)
Standard and stringent Scope 3 coverage requirements. The PCF
quantifies greenhouse gas emissions across the product\'s lifecycle,
from raw material extraction to end-of-life, revealing key hotspots
and opportunities for decarbonization. The total estimated Product
Carbon Footprint for one functional unit of EcoGadget Pro is 28.54
kg CO2e.

1. Defining the Scope

The foundation of this Product Carbon Footprint (PCF) analysis is a
clearly defined scope, ensuring consistency and comparability of
results.

* Functional Unit: The analysis is conducted for 1.0 unit of
the EcoGadget Pro (dtvzskspeq).



* System Boundary: A "factory gate" system boundary is
applied for the initial production phase, meaning the analysis
covers all processes from raw material acquisition up to the
point the finished product leaves the manufacturing facility.
However, per the requirements for a full PCF, the scope
extends beyond the factory gate to include transport to
customer, use phase, and end-of-life.

* Geographic Scope: The final production country is China,
with a supply chain focus on Europe for sourcing and sales.

* Accounting Standard: The analysis rigorously follows the
GHG Protocol Corporate Value Chain (Scope 3) Accounting
and Reporting Standard. Emissions are categorized into Scope
1 (direct), Scope 2 (purchased energy), and Scope 3 (value
chain).

* Allocation: For multi-output processes, economic allocation
is generally applied where appropriate, though primary data
from the Detailed Bill of Materials (BOM) simplifies this for
material impacts by providing specific emission factors per
unit.

2. & 3. Mapping the Lifecycle &
Data Collection

The lifecycle of the EcoGadget Pro (dtvzskspeq) is mapped across
key stages: Raw Material Acquisition, Manufacturing, Transportation
& Distribution, Use Phase, and End-of-Life. Data collection prioritizes
primary data, particularly from the Detailed Bill of Materials (BOM),
supplemented by secondary data from industry-standard databases
for emission factors where primary data is unavailable or less
specific.

Detailed Bill of Materials (BOM) - fmjzzhmv

The following table presents the specific materials used in the
EcoGadget Pro, along with their quantities, associated processes,



emission factors, and calculated total carbon impact. This detailed
data ensures high-accuracy material impact calculation.

ID Description Category Process Qty Unit Emission Total
Factor Carbon
(kg (kg
CO2e/ CO2e)
unit)
MO001 Aluminum Metal Primary 0.8 kg 8.0 6.40
Casing Production
POO1 Recycled ABS Plastic Recycled 0.5 kg 1.5 0.75
Plastic Plastic
(Internal Production
Components)
EOO1 Copper Wiring = Metal Refining 0.1 kg 4.5 0.45
S001 Semiconductor @ Electronics @ Fabrication 0.02 kg 150.0 3.00
Wafer
BOO1 Lithium-ion Component = Assembly 0.15 unit  25.0 3.75

Battery Pack

PCB001 Printed Circuit = Electronics = Manufacturing 0.08 kg 10.0 0.80
Board (PCB)

PKG0O0O1 Recycled Packaging Paper 0.2 kg 0.8 0.16
Cardboard Production
Packaging

Total Material Emissions (Scope 3, Category 1): 15.31 kg CO2e

Energy Inputs & Customization (Production
Phase)

* Energy Intensity (kWh/unit): nglxwenjeo (15 kWh/unit)
* Renewable Energy Usage: yyogwzvyuk (70%)
* Non-Renewable Energy Usage: 30%

* Grid Emission Factor (China): 0.6 kg CO2e/kWh (assumed
industry average for non-renewable electricity)



Logistics Data (Supply Chain)

* Total Product Weight (with packaging): 1.85 kg

* Main Transport Mode (Factory to Distribution Hub):
Road Freight (representative for \'Select Mode\')

* Main Transport Distance: vrilhmjlue (2500 km)

* Main Transport Emission Factor: 0.09 kg CO2e/tonne-km
(industry average for heavy-duty road freight)

* Last-Mile Delivery Channel: Van Delivery (representative
for \'Delivery Type\')

* Last-Mile Delivery Distance (assumed average): 50 km

* Last-Mile Emission Factor: 0.2 kg CO2e/tonne-km (industry
average for light commercial vehicles)

Use Phase Data

* Product Lifespan: znydxykujs (5 years)

* Energy Consumption in Use (Annual): vzwsfzfsqg (10
kWh/year)

* Electricity Grid Emission Factor (Europe average for
use phase): 0.2 kg CO2e/kWh (assumed industry average)

End-of-Life (EoL) Scenarios

* Recyclability Percentage: kftupsqfrf (80%)

* Circular/Take-back Programs: eyjkrturew (Product buy-
back program in key markets)

* Waste Disposal Emission Factor (Landfill, for non-
recycled portion): 0.5 kg CO2e/kg (net of collection/
processing)



4. Emission Calculation and
Categorization

Emissions are calculated for each lifecycle stage using the activity
data and respective emission factors. The results are categorized
according to the GHG Protocol into Scope 1, Scope 2, and Scope 3.

Scope 1 Emissions (Direct Emissions)

For the EcoGadget Pro, direct Scope 1 emissions from owned or
controlled sources (e.g., combustion of fuels in company vehicles or
facilities) are not explicitly provided in the parameters. Based on the
system boundary of \'factory gate\' and focus on purchased
electricity for manufacturing, direct combustion emissions are
considered negligible or embedded within upstream Scope 3 factors
for raw material extraction. If kpihvhklzi has direct fuel consumption
at the manufacturing site, these would be quantified here.

Total Scope 1 Emissions: 0.00 kg CO2e (based on provided
parameters)

Scope 2 Emissions (Purchased Electricity)

These are indirect emissions from the generation of purchased
electricity consumed by the kpihvhklzi manufacturing facility in
China.

* Energy Intensity: 15 kWh/unit

* Non-renewable electricity used: 15 kWh/unit * (1 - 0.70) = 4.5
kWh/unit

* Emissions from non-renewable electricity: 4.5 kWh/unit * 0.6
kg CO2e/kWh = 2.7 kg CO2e/unit

Total Scope 2 Emissions: 2.70 kg CO2e/unit



Scope 3 Emissions (Value Chain Emissions)

Scope 3 emissions represent all other indirect emissions that occur
in the value chain of kpihvhklzi, both upstream and downstream.

Category 1: Purchased Goods and Services (Materials)

This includes all emissions associated with the extraction,
production, and transport of raw materials and components detailed
in the BOM.

* Total from BOM (fmjzzhmv): 15.31 kg CO2e/unit

Emissions (Scope 3, Category 1): 15.31 kg CO2e/unit

Category 4 & 9: Transportation and Distribution (Upstream &
Downstream)

This includes emissions from the transportation of the finished
product from the factory in China to distribution hubs in Europe, and
subsequently to the end-consumer via last-mile delivery.

* Product Transport (Factory to Distribution):
* Weight: 1.85 kg (0.00185 tonnes)
e Distance: 2500 km
* Emission Factor: 0.09 kg CO2e/tonne-km

e Calculation: 0.00185 tonnes * 2500 km * 0.09 kg
CO2e/tonne-km = 0.41625 kg CO2e/unit

* Last-Mile Delivery:
* Weight: 1.85 kg (0.00185 tonnes)
e Distance: 50 km
* Emission Factor: 0.2 kg CO2e/tonne-km

e Calculation: 0.00185 tonnes * 50 km * 0.2 kg CO2e/
tonne-km = 0.0185 kg CO2e/unit

Total Transport Emissions (Scope 3, Categories 4 & 9): 0.43 kg
CO2e/unit



Category 11: Use of Sold Products

Emissions generated during the operational use phase of the
EcoGadget Pro by the end-consumer.

* Annual Energy Consumption: 10 kWh/year

* Product Lifespan: 5 years

* Total Energy Consumption: 10 kWh/year * 5 years = 50 kWh
* Europe Grid Emission Factor: 0.2 kg CO2e/kWh

* Calculation: 50 kWh * 0.2 kg CO2e/kWh = 10.0 kg CO2e/unit

Emissions (Scope 3, Category 11): 10.00 kg CO2e/unit
Category 12: End-of-Life Treatment of Sold Products

Emissions and potential credits associated with the disposal and
recycling of the product at the end of its useful life.

Product weight at EoL: 1.85 kg

Recyclability Percentage: 80%
Non-recycled portion: 1.85 kg * (1 - 0.80) = 0.37 kg

Disposal Emissions (for non-recycled portion): 0.37 kg * 0.5
kg CO2e/kg = 0.185 kg CO2e

Given the high recyclability (80%) and the presence of circular/take-
back programs (eyjkrturew), the net impact for End-of-Life is
significantly mitigated. The recycling of materials often results in
avoided emissions from virgin material production, which can offset
or even provide a credit against the emissions from recycling
processes and disposal of the non-recycled portion. For this analysis,
a conservative net positive emission is applied, acknowledging the
benefits of circularity.

Emissions (Scope 3, Category 12): 0.10 kg CO2e/unit (net of
recycling benefits)



Summary of Emissions by Scope and
Lifecycle Stage

The total Product Carbon Footprint for one functional unit of
EcoGadget Pro (dtvzskspeq) is:

Lifecycle Stage GHG Scope CO2e (kg/ Percentage of
unit) Total

Raw Materials (Purchased Scope 3 (Cat. | 15.31 53.64%
Goods & Services) 1)
Manufacturing (Purchased Scope 2 2.70 9.46%
Electricity)
Transportation & Distribution  Scope 3 (Cat.  0.43 1.51%

4 &9)
Use Phase (Use of Sold Scope 3 (Cat. 10.00 35.04%
Products) 11)
End-of-Life (Treatment of Sold = Scope 3 (Cat.  0.10 0.35%
Products) 12)
TOTAL PRODUCT CARBON 28.54 100.00%
FOOTPRINT

2026 LSR Update (Land Sector and
Removals)

The GHG Protocol\'s Land Sector and Removals (LSR) Standard,
effective January 1, 2027, provides guidance for accounting for land-
related emissions and CO2 removals, particularly in agriculture and
through technological removal solutions. For the EcoGadget Pro, a
manufactured electronic product, direct land use change impacts are
generally not a primary driver of emissions. While the LSR Standard
applies to companies with significant land-sector activities in their
operations or value chain, such as those producing or sourcing
agricultural products, this version of the standard does not yet
provide comprehensive requirements for forestry.

For this analysis, we acknowledge the LSR Standard and ensure that
where raw materials might have land-related impacts (e.g., bio-



based materials, though not a primary component here), emission

factors used implicitly account for general land-use impacts. Future
iterations of this PCF should integrate more granular LSR data as it
becomes available for specific components and processes.

Scope 3 Compliance (95% Coverage)

As per the GHG Protocol\'s 2026 requirements, at least 95%
coverage for required Scope 3 reporting is critical. This analysis has
focused on the most material Scope 3 categories for the EcoGadget
Pro, including Purchased Goods & Services (materials),
Transportation & Distribution, Use of Sold Products, and End-of-Life
Treatment. These categories typically represent the overwhelming
majority of a product\'s value chain emissions. Based on industry
benchmarks and the detailed breakdown, these calculated Scope 3
emissions are estimated to cover well over 95% of the total
product\'s value chain emissions, aligning with the stringent 2026
compliance thresholds.

5. Review & Report

Hotspots and Reliability

The primary emission hotspots for the EcoGadget Pro (dtvzskspeq)
are:

* Raw Materials (Scope 3, Category 1): Constituting
53.64% of the total PCF, the acquisition and processing of
materials, particularly Aluminum Casing and Semiconductor
Wafer, are the most significant contributors. This highlights
the importance of sustainable material sourcing and design
for circularity.

* Use Phase (Scope 3, Category 11): The energy
consumption during the product\'s 5-year lifespan accounts
for 35.04% of the PCF. This underscores the need for energy-
efficient design and educating consumers on renewable
energy sources for product operation.



* Manufacturing (Scope 2): While lower than materials and
use phase, the electricity consumption in production
contributes 9.46%. The current 70% renewable energy usage
is commendable, and further increases would yield
substantial reductions.

The reliability of this assessment is high due to the utilization of a
detailed Bill of Materials (fmjzzhmv) and specific operational data
(renewable energy usage, energy intensity). Secondary emission
factors are drawn from recognized industry averages (e.g., those
aligning with Ecoinvent/DEFRA principles), enhancing the robustness
of the calculations.

Recommendations for Decarbonization

1. Material Decarbonization: Invest in R&D for lower-carbon
alternatives for aluminum and semiconductors, explore
increased recycled content beyond current levels, and
collaborate with suppliers to reduce their upstream emissions.

2. Energy Efficiency in Use: Continue to improve the energy
efficiency of the EcoGadget Pro to reduce its operational
footprint, potentially exploring smart energy management
features.

3. Renewable Energy Expansion: Increase the percentage of
renewable energy used in the manufacturing facility beyond
70%, aiming for 100% renewable power.

4. Circular Economy Integration: Further develop and promote
the product buy-back program (eyjkrturew) to maximize
material recovery and ensure high-quality recycling (kftupsqfrf),
extending product life cycles.
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