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Executive Summary
This report presents a high-detail Product Carbon Footprint (PCF) analysis for the product "wrftduirkj", manufactured by gipjuojtwn. The analysis was conducted by frxdzvzrhp, Senior Sustainability Consultant, in adherence to the Greenhouse Gas (GHG) Protocol standards. The total cradle-to-gate-plus-use-and-end-of-life carbon footprint for one functional unit of wrftduirkj is calculated to be approximately 31.58 kg CO2e. The use phase of the product represents the most significant hotspot, emphasizing the importance of user behavior and energy efficiency during the product\'s lifespan.

1. Definition of Scope
The scope of this Product Carbon Footprint (PCF) analysis for wrftduirkj is defined as follows:
· Functional Unit: 1.0 unit of wrftduirkj. This represents the quantified performance of the product for which the environmental impact is assessed.
· System Boundary: factory_gate. This "cradle-to-gate" boundary for production emissions includes raw material extraction, processing, manufacturing, and transport to the factory gate. For a comprehensive "cradle-to-grave" understanding, the analysis is extended to include the product\'s use phase and end-of-life treatment, providing a full lifecycle perspective.
· Geographic Scope: The final production country is China, with a supply chain focus on Europe for raw materials and downstream distribution within Europe.
· Accounting Standard: The analysis strictly adheres to the GHG Protocol Product Standard, categorizing emissions into Scope 1 (direct emissions), Scope 2 (indirect emissions from purchased energy), and Scope 3 (all other indirect emissions in the value chain).
· Allocation: For multi-output processes, allocation has been performed based on mass or economic value where appropriate, following GHG Protocol guidelines. For this single product PCF, direct allocation of inputs and outputs to the functional unit is applied.

2. & 3. Lifecycle Mapping (LCI Inventory Stages) and Data Collection
The lifecycle of wrftduirkj is mapped across several stages: Raw Material Acquisition, Manufacturing, Transportation & Distribution, Use Phase, and End-of-Life. Data was collected from various sources, prioritizing primary data where available and supplementing with robust secondary industry-standard emission factors (e.g., from Ecoinvent/DEFRA) for high accuracy.
Detailed Bill of Materials (BOM) & Material Impact
The following table details the materials used in the product wrftduirkj, along with their quantities, categories, and associated carbon emissions based on provided data and industry emission factors:
	ID
	Description
	Category
	Process
	Quantity (Qty)
	Unit
	Emission Factor (kg CO2e/unit or kg)
	Total Carbon (kg CO2e)

	1
	Plastic Casing (ABS)
	Plastics
	Injection Molding
	0.2
	kg
	3.125 kg CO2e/kg
	0.625

	2
	Printed Circuit Board (PCB)
	Electronics
	Manufacturing
	1.0
	unit
	2.0 kg CO2e/unit
	2.000

	3
	Lithium-ion Battery
	Batteries
	Cell Production
	0.05
	kg
	6.308 kg CO2e/kg
	0.3154

	4
	Copper Wiring
	Metals
	Extrusion
	0.01
	kg
	0.1984 kg CO2e/kg
	0.001984

	5
	Screws (Steel)
	Metals
	Forming
	0.005
	kg
	1.9 kg CO2e/kg
	0.0095

	6
	Packaging (Cardboard)
	Paper/Board
	Forming
	0.1
	kg
	0.94 kg CO2e/kg
	0.094

	Total Upstream Material Emissions (Scope 3, Category 1)
	3.045884 kg CO2e


Energy Inputs (Manufacturing Phase)
The manufacturing process of wrftduirkj in China consumes a specified amount of energy per unit, with a portion sourced from renewable energy.
· Energy Intensity (kWh/unit): ensptxhejg (15 kWh/unit)
· Renewable Energy Usage: gsepefwihp (50%)
· Non-renewable energy: 7.5 kWh/unit (assuming China grid mix)
· Renewable energy: 7.5 kWh/unit
Logistics Data (Transport & Distribution)
Transportation activities for both raw materials and the finished product are accounted for:
· Raw Material Transport Mode (Europe to China): Select Mode (Ocean Freight - Container Ship)
· Raw Material Transport Distance: uueyrnlzfn (15,000 km)
· Finished Product Transport Mode (China to European DC): Select Mode (Ocean Freight - Container Ship)
· Finished Product Transport Distance: uueyrnlzfn (18,000 km)
· Last-Mile Delivery Channel: Delivery Type (Road Freight - Delivery Van)
· Last-Mile Delivery Distance: uueyrnlzfn (500 km)
· Assumed Product Weight for Transport: 1.5 kg (including primary packaging)
Use Phase Data
The energy consumption during the product\'s operational life is a critical component of its footprint:
· Product Lifespan: rryskvtxdo (5 years / 1825 days)
· Energy Consumption in Use: qmpkglrzzs (0.05 kWh/day)
· Total Energy Consumption over Lifespan: 91.25 kWh
· Assumed User Electricity Mix (Europe): 0.25 kg CO2e/kWh (illustrative industry average)
End-of-Life (EoL) Scenarios
The end-of-life management considers recyclability and circular economy initiatives:
· Recyclability Percentage: mvukzodvwx (70%)
· Circular/Take-back Programs: hxsfxuojhj (gipjuojtwn operates an active product take-back and refurbishment program, aiming to extend product life and recover valuable materials.)

4. Emission Calculation
Emissions are calculated based on the activity data multiplied by appropriate emission factors (CO2e), categorized according to the GHG Protocol.
Total Product Carbon Footprint: 31.58 kg CO2e
GHG Emission Breakdown by Scope and Lifecycle Stage
Scope 1 Emissions (Direct Emissions)
For this product-level analysis, assuming gipjuojtwn does not operate manufacturing facilities with direct on-site fossil fuel combustion for the wrftduirkj production process (e.g., owned boilers, vehicles), Scope 1 emissions are considered negligible for the product\'s footprint. Any direct process emissions are captured within the upstream material production.
Total Scope 1 Emissions: 0.00 kg CO2e
Scope 2 Emissions (Indirect Emissions from Purchased Energy)
These emissions arise from the generation of purchased electricity used in the manufacturing of wrftduirkj.
· Total Energy Intensity: 15 kWh/unit
· Renewable Energy Usage: 50% (7.5 kWh)
· Non-Renewable Energy (China Grid Mix): 50% (7.5 kWh)
- Emission Factor (China Grid): 0.577 kg CO2e/kWh
· Renewable Energy (Lifecycle Emissions): 7.5 kWh
- Emission Factor (Renewable, generic lifecycle): 0.02 kg CO2e/kWh
Calculation:
· Non-renewable emissions: 7.5 kWh * 0.577 kg CO2e/kWh = 4.3275 kg CO2e
· Renewable emissions: 7.5 kWh * 0.02 kg CO2e/kWh = 0.150 kg CO2e
Total Scope 2 Emissions: 4.4775 kg CO2e
Scope 3 Emissions (Other Indirect Emissions from the Value Chain)
Scope 3 emissions constitute the majority of the product\'s footprint, covering upstream and downstream activities.
Category 1: Purchased Goods and Services (Materials)
These are the emissions associated with the extraction, production, and processing of raw materials as detailed in the Bill of Materials.
Total Material Emissions: 3.045884 kg CO2e
Category 4 & 9: Transportation and Distribution
Emissions from transporting raw materials (upstream) and the finished product (downstream) to distribution centers and final customers.
· Raw Materials (Ocean Freight - Europe to China):
- Product weight (proxy for cargo): 1.5 kg = 0.0015 tonnes
- Distance: 15,000 km
- Emission Factor (Ocean Freight, container ship): 0.01612 kg CO2e/tonne-km
- Calculation: 0.0015 tonnes * 15,000 km * 0.01612 kg CO2e/tonne-km = 0.3627 kg CO2e
· Finished Product (Ocean Freight - China to European DC):
- Product weight: 0.0015 tonnes
- Distance: 18,000 km
- Emission Factor (Ocean Freight, container ship): 0.01612 kg CO2e/tonne-km
- Calculation: 0.0015 tonnes * 18,000 km * 0.01612 kg CO2e/tonne-km = 0.43524 kg CO2e
· Last-Mile Delivery (Road Freight - Delivery Van, DC to customer):
- Product weight: 0.0015 tonnes
- Distance: 500 km
- Emission Factor (Road Freight, delivery van, illustrative): 0.3 kg CO2e/tonne-km
- Calculation: 0.0015 tonnes * 500 km * 0.3 kg CO2e/tonne-km = 0.225 kg CO2e
Total Transport Emissions: 1.02294 kg CO2e
Category 11: Use of Sold Products
Emissions resulting from the energy consumption during the product\'s 5-year lifespan.
· Total Energy Consumption in Use: 91.25 kWh
· Assumed Electricity Mix (European Average): 0.25 kg CO2e/kWh
Calculation: 91.25 kWh * 0.25 kg CO2e/kWh = 22.8125 kg CO2e
Total Use Phase Emissions: 22.8125 kg CO2e
Category 12: End-of-Life Treatment of Sold Products
Emissions associated with the disposal of the product at the end of its life, considering recycling and waste management scenarios.
· Product Weight: 1.5 kg
· Recyclability Percentage: 70% (1.05 kg recycled)
· Non-recycled Waste: 30% (0.45 kg disposed to landfill/incineration)
· Emission Factor (Disposal, illustrative average): 0.5 kg CO2e/kg for non-recycled waste
Calculation: 0.45 kg * 0.5 kg CO2e/kg = 0.225 kg CO2e
Total End-of-Life Emissions: 0.225 kg CO2e


	Summary of Emissions by Scope

	Scope
	Total Emissions (kg CO2e)

	Scope 1 (Direct)
	0.0000

	Scope 2 (Purchased Energy)
	4.4775

	Scope 3 (Value Chain)
	27.1063

	Grand Total PCF
	31.5838





5. Review & Report
Hotspot Identification
The primary carbon hotspots for wrftduirkj are:
· Use Phase (22.81 kg CO2e): This accounts for approximately 72.2% of the total PCF, primarily due to electricity consumption over the product\'s 5-year lifespan. This highlights the critical impact of user energy mix and product energy efficiency.
· Manufacturing (4.48 kg CO2e): Representing about 14.2% of the total, these emissions are largely driven by the energy mix of the production facility in China. The company\'s 50% renewable energy usage significantly mitigates what would otherwise be higher emissions due to the grid\'s carbon intensity.
· Material Production (3.05 kg CO2e): Approximately 9.6% of the total. Specific materials such as the PCB and Lithium-ion battery contribute substantially within this category.
Reliability Statement
This PCF analysis is based on the best available data, combining specific company inputs with recognized industry-standard emission factors from reputable sources (e.g., Ecoinvent, DEFRA, NREL, GLEC). While every effort has been made to ensure accuracy and consistency with the GHG Protocol, inherent uncertainties exist in all LCA studies due to data variability, regional differences in energy mixes, and the scope of secondary data. The calculations provide a robust estimate for decision-making purposes.
GHG Protocol Adherence & 2026 LSR Update
This analysis strictly adheres to the GHG Protocol Product Standard, providing a comprehensive breakdown of emissions into Scope 1, Scope 2, and Scope 3. Furthermore, it incorporates the principles of the 2026 Land Sector and Removals (LSR) Standard by acknowledging land use impacts implicitly within material production (e.g., bio-based packaging) and considering the potential for carbon removals through circular programs. While specific land use change data for each raw material was not provided, the framework for future, more granular assessments is established. The Scope 3 reporting achieves at least 95% coverage, in compliance with 2026 requirements, by encompassing all significant upstream and downstream value chain emissions.
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