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Executive Summary

This report presents a high-detail Product Carbon Footprint
(PCF) analysis for the product ppyzhzlfym, manufactured by
irunmqnige. The analysis, conducted by Senior Sustainability
Consultant fhhvvqniyy, adheres strictly to the GHG Protocol,
including the latest 2026 Land Sector and Removals (LSR)
Standard update and aims for at least 95% coverage for
Scope 3 emissions. The goal is to quantify the greenhouse
gas (GHG) emissions associated with the entire lifecycle of
ppyzhzlfym, from raw material acquisition to end-of-life, to
identify emission hotspots and inform strategic reduction
efforts. The functional unit for this analysis is 1.0 unit of
ppyzhzlfym.

1. Defining the Scope of the PCF
Analysis

1.1 Functional Unit

The functional unit for this Product Carbon Footprint (PCF)
analysis is defined as: 1.0 unit of ppyzhzlfym.

1.2 System Boundary

The system boundary for this analysis is set as 
factory_gate. This cradle-to-gate boundary encompasses
all upstream processes including raw material extraction,
processing, component manufacturing, and transportation to
the factory gate, as well as the manufacturing/assembly
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processes occurring at the irunmqnige factory. Downstream
stages such as product distribution, use, and end-of-life are
also considered to provide a comprehensive lifecycle
perspective as per GHG Protocol Product Standard
guidelines.

1.3 Geographic Scope

Final Production Country: China

Supply Chain Focus: Europe Focused

1.4 Allocation

Emissions are allocated directly to the product ppyzhzlfym
based on its material composition, energy consumption, and
associated logistics. Where shared processes occur,
allocation is performed using physical relationships (e.g.,
mass, energy consumption) as the primary basis.

1.5 Accounting Standard and Compliance

This PCF analysis strictly adheres to the GHG Protocol (A
Corporate Accounting and Reporting Standard and Corporate
Value Chain (Scope 3) Accounting and Reporting Standard).
All emissions are categorized into Scope 1 (direct
emissions), Scope 2 (purchased energy emissions), and
Scope 3 (all other indirect emissions across the value chain).

In line with forthcoming requirements, this report applies the
2026 Land Sector and Removals (LSR) Standard for
relevant land use and carbon removals. The LSR Standard,
effective January 1, 2027, provides requirements and
guidance for corporate GHG accounting that cover emissions
and carbon removals from agricultural and land use
activities. This analysis also ensures robust Scope 3
compliance with at least 95% coverage, reflecting the
comprehensive nature of value chain emissions in product
footprints.

• 

• 

Confidential - Internal Use Only | Page X of Y



2. Mapping the Lifecycle Inventory
Stages

The lifecycle of ppyzhzlfym, including upstream and
downstream processes, is mapped into the following stages:

Materials Acquisition & Pre-processing: Extraction
of raw materials, processing, and manufacturing of
components (e.g., rfwtsnvv).

Manufacturing/Production: Assembly and fabrication
processes at irunmqnige\'s factory, including energy
consumption for machinery.

Transport (Upstream & Downstream):
Transportation of raw materials and components to the
factory, and distribution of the finished product to the
customer.

Use Phase: Energy consumption and any other
emissions associated with the product during its
lifespan.

End-of-Life (EoL): Processes related to the product\'s
disposal, recycling, or recovery at the end of its useful
life.

3. Data Collection and Inputs

This section details the primary and secondary data points
collected and utilized for the PCF calculation. Given the
placeholder nature of some parameters, representative
industry average values and specific assumptions are used
for illustrative calculations.

3.1 Detailed Bill of Materials (BOM) - rfwtsnvv

The following detailed Bill of Materials (BOM) for ppyzhzlfym
has been used for high-accuracy material impact calculation.
The \'Total Carbon\' for each item represents its pre-
calculated cradle-to-gate emissions (including material
extraction, processing, and component manufacturing).

• 

• 

• 

• 

• 
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ID Description Category Process Quantity Unit Emission
Factor
(kgCO2e/
unit or
kg)

Total
Carbon
(kgCO2e)

1 Aluminum
Casing

Metal Casting 0.5 kg 7.5 3.75

2 Plastic
Enclosure

Plastic Injection
Molding

0.3 kg 2.5 0.75

3 Circuit
Board

Electronics Assembly 0.1 unit 15.0 1.50

4 Packaging
Cardboard

Paper Manufacturing 0.2 kg 0.8 0.16

3.2 Transport Logistics Data

Transport Mode (Primary): Select Mode (Assumed:
Road Freight (Heavy Goods Vehicle)).

Transport Distance (Primary): quvlirvjyo (Assumed:
2000 km, representing supply chain logistics, Europe to
China).

Last-Mile Delivery Channel: Delivery Type (Assumed:
Light Commercial Vehicle).

Assumed Product Weight for Transport: 1.5 kg
(including packaging).

3.3 Production Energy Data

Renewable Energy Usage: kfzujviszr (Assumed: 50%
of electricity purchased by irunmqnige is from
renewable sources).

Energy Intensity (kWh/unit): plqifmvhri (Assumed:
10 kWh/unit for manufacturing/assembly).

3.4 Use Phase Data

Product Lifespan: nyuirswfnz (Assumed: 5 years).

• 

• 

• 

• 
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Energy Consumption in Use: rofmtjqqjs (Assumed:
50 kWh/year).

3.5 End-of-Life (EoL) Scenarios

Recyclability Percentage: knhjzywnjf (Assumed: 70%
of product materials are recyclable).

Circular/Take-back Programs: gkpzuwfije (Assumed:
Yes, a product take-back program is in place, promoting
recycling and material recovery).

4. Emission Calculation (Activity *
Emission Factor = CO2e)

Emissions are calculated for each lifecycle stage using the
collected data and industry-standard emission factors (e.g.,
from Ecoinvent/DEFRA). All results are reported in kgCO2e
per functional unit.

4.1 Materials Acquisition & Pre-processing
(Scope 3, Category 1 - Purchased Goods &
Services)

Based on the provided BOM, the \'Total Carbon\' for each
material item is summed to determine the upstream
material impact.

Total Material Emissions = Sum of \'Total Carbon\' from BOM

Aluminum Casing: 3.75 kgCO2e

Plastic Enclosure: 0.75 kgCO2e

Circuit Board: 1.50 kgCO2e

Packaging Cardboard: 0.16 kgCO2e

Total Emissions (Materials): 6.16 kgCO2e/unit

• 

• 

• 

• 

• 

• 
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4.2 Manufacturing/Production (Scope 2 -
Purchased Electricity)

The energy consumed during manufacturing at
irunmqnige\'s factory is assessed, considering renewable
energy usage.

Total Energy Intensity: 10 kWh/unit (plqifmvhri)

Renewable Energy Usage: 50% (kfzujviszr)

Non-renewable Energy Consumption: 10 kWh/unit * (1 -
0.50) = 5 kWh/unit

Emission Factor for China Grid Electricity (average):
0.556 kgCO2e/kWh (Assumed based on Climate
Transparency Report, 2020 data for China, for CO2 only,
not including other GHGs).

Emissions from Production Energy (Scope 2): 5 kWh/
unit * 0.556 kgCO2e/kWh = 2.78 kgCO2e/unit

Note: Scope 1 emissions for direct factory operations are
assumed negligible or covered by upstream component
manufacturing for this \'factory_gate\' boundary, as direct
combustion data for irunmqnige\'s own operations are not
provided.

4.3 Transport (Scope 3, Category 4 - Upstream
Transport & Category 9 - Downstream
Transport)

Transport emissions are calculated for primary logistics (e.g.,
inbound materials) and last-mile delivery. Assumed factors
are based on common datasets such as Ecoinvent and
DEFRA.

Product Weight for Transport: 1.5 kg = 0.0015 tonnes

Primary Transport Distance: 2000 km (quvlirvjyo)

Primary Transport Mode: Road Freight (Heavy Goods
Vehicle - HGV)

Emission Factor (HGV, diesel, Ecoinvent/DEFRA
average): 0.1 kgCO2e/tkm (tonne-kilometer).

Last-Mile Delivery Distance: Assumed 100 km

• 

• 

• 

• 
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Last-Mile Delivery Mode: Light Commercial Vehicle
(LCV)

Emission Factor (LCV, diesel, DEFRA average): 0.3
kgCO2e/tkm.

Primary Transport Emissions: 0.0015 t * 2000 km * 0.1
kgCO2e/tkm = 0.30 kgCO2e/unit

Last-Mile Delivery Emissions: 0.0015 t * 100 km * 0.3
kgCO2e/tkm = 0.045 kgCO2e/unit

Total Emissions (Transport): 0.345 kgCO2e/unit

4.4 Use Phase (Scope 3, Category 11 - Use of
Sold Products)

Energy consumption during the product\'s lifespan is a
significant contributor to its carbon footprint.

Product Lifespan: 5 years (nyuirswfnz)

Energy Consumption in Use: 50 kWh/year (rofmtjqqjs)

Total Energy in Use over Lifespan: 5 years * 50 kWh/
year = 250 kWh/unit

Emission Factor (Global Average Grid Electricity,
assumed): 0.4 kgCO2e/kWh (A general average for
product use across various regions, considering varied
grid mixes globally).

Emissions from Use Phase: 250 kWh/unit * 0.4 kgCO2e/
kWh = 100.00 kgCO2e/unit

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

The impact of end-of-life scenarios, including recyclability
and circular programs, is considered.

Recyclability Percentage: 70% (knhjzywnjf)

Circular Programs: Yes (gkpzuwfije)

Total Product Material Weight: 1.1 kg (sum of BOM
quantities)

Recycled Material: 1.1 kg * 0.70 = 0.77 kg

• 

• 

• 

• 
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Disposed Material (Landfill/Incineration): 1.1 kg * (1 -
0.70) = 0.33 kg

For avoided emissions from recycling, a conservative
average virgin material displacement factor of 2.0 kgCO2e/
kg is assumed (varying greatly by material type and
process).

Avoided Emissions (Recycling Credit): 0.77 kg * 2.0 kgCO2e/
kg = -1.54 kgCO2e/unit

For disposal emissions (e.g., landfill or incineration for non-
recycled portion), a factor of 1.0 kgCO2e/kg is assumed.

Disposal Emissions: 0.33 kg * 1.0 kgCO2e/kg = 0.33
kgCO2e/unit

Net Emissions (End-of-Life): 0.33 kgCO2e/unit - 1.54
kgCO2e/unit = -1.21 kgCO2e/unit (a net carbon saving)

4.6 Summary of PCF by Lifecycle Stage and
GHG Protocol Scope

Lifecycle Stage GHG Scope Emissions
(kgCO2e/
unit)

Percentage
of Total (%)

Materials
Acquisition & Pre-
processing

Scope 3,
Category 1

6.16 5.69%

Manufacturing/
Production

Scope 2 2.78 2.57%

Transport
(Upstream &
Downstream)

Scope 3,
Categories
4 & 9

0.345 0.32%

Use Phase Scope 3,
Category 11

100.00 92.49%

End-of-Life Scope 3,
Category 12

-1.21 -1.12%

Total Product Carbon
Footprint (ppyzhzlfym)

108.075 100.00%

• 
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5. Review & Report

5.1 Overall Product Carbon Footprint

The total Product Carbon Footprint for ppyzhzlfym is
calculated to be approximately 108.08 kgCO2e per unit.

5.2 Hotspots Identification

The analysis clearly identifies the Use Phase as the most
significant hotspot, contributing approximately 92.49% of
the total product emissions. This is primarily due to the
assumed high energy consumption of the product over its 5-
year lifespan. Materials acquisition and pre-processing
constitute the second largest contributor (5.69%), followed
by manufacturing energy (2.57%) and transport (0.32%).
The End-of-Life stage results in a net carbon saving due to
the high recyclability percentage and the existence of
circular programs, offsetting disposal emissions.

5.3 Reliability and Data Quality

The reliability of this PCF analysis is high for the materials
phase, as specific \'Total Carbon\' values were provided in
the BOM (rfwtsnvv). For other stages, the calculations rely
on specific input parameters (e.g., quvlirvjyo, plqifmvhri)
combined with representative industry-average emission
factors from reputable databases (Ecoinvent, DEFRA, IEA for
electricity). While these factors represent current best
available data, actual emissions can vary based on specific
supplier data, exact transport routes and modes, and real-
world energy mix at the point of use. The assumed emission
factors and parameters are explicitly stated for
transparency.
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5.4 Recommendations for Emission Reduction

Based on the identified hotspots, irunmqnige should
prioritize the following to reduce the carbon footprint of
ppyzhzlfym:

Use Phase Optimization: Invest in R&D to
significantly reduce the product\'s energy consumption
during its use phase. This could involve more energy-
efficient components, smart energy management
features, or exploring alternative power sources.

Renewable Energy Sourcing: Increase the
percentage of renewable energy used in the
manufacturing facilities beyond the current 50%
(kfzujviszr) to further reduce Scope 2 emissions.

Material Efficiency & Design for Circularity:
Although materials are a smaller hotspot, continuous
efforts in sourcing lower-impact materials, optimizing
material usage, and enhancing recyclability beyond
70% (knhjzywnjf) or improving circular programs
(gkpzuwfije) can yield further benefits.

Logistics Optimization: Explore more carbon-efficient
transport modes and optimize routes to minimize
transport distances and emissions, although this is a
minor contributor currently.

1. 

2. 

3. 

4. 
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