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Executive Summary

This report presents a high-detail Product Carbon
Footprint (PCF) analysis for the product drulpsdryvj,
manufactured by geohlqglhyz. The analysis adheres
strictly to the GHG Protocol standards, including the
2026 Land Sector and Removals (LSR) Standard update,
and ensures over 95% coverage for Scope 3 emissions.
Conducted by Senior Sustainability Consultant
vuviouhplr, this PCF quantifies greenhouse gas (GHG)
emissions across the product\'s lifecycle, from raw
material extraction to end-of-life, providing critical
insights for identifying hotspots and driving
decarbonization efforts. The system boundary for this
analysis is \'factory_gate\', focusing on a Europe-
focused supply chain for final production in China.

1. Define Scope

The foundational step for any carbon footprint
assessment is clearly defining its scope, ensuring
consistency and comparability of results.

* Functional Unit: The analysis is based on a
functional unit of 1.0 unit of drulpsdrvj. This



represents the reference flow for quantifying
inputs and outputs throughout the lifecycle.

 System Boundary: The "factory gate" system
boundary is applied. This encompasses all
emissions from raw material acquisition, pre-
processing, manufacturing, and transport up to
the point the product leaves the final production
facility in China. Downstream emissions
(transport to customer, use phase, end-of-life)
are also included in the full lifecycle assessment.

* Geographic Scope: The final production
country is China, with a specific focus on a
supply chain originating in Europe. This
necessitates considering regional electricity grids
and transport networks for both continents.

* Accounting Standard: The assessment strictly
follows the Greenhouse Gas (GHG) Protocol
Product Standard. Emissions are categorized into
Scope 1 (direct emissions), Scope 2 (purchased
energy), and Scope 3 (all other indirect
emissions across the value chain).

* Allocation: Emissions are allocated based on
physical mass for multi-output processes, where
applicable, to ensure proportional distribution of
environmental burdens.

2. Map Lifecycle (LCI Inventory
Stages)

The lifecycle of drulpsdrvj is meticulously mapped
across five key stages, allowing for a comprehensive
inventory of all relevant inputs and outputs.



2.1. Material Acquisition & Pre-
processing (Upstream/Scope 3)

This stage covers the extraction, processing, and

manufacturing of all raw materials and components
specified in the Detailed Bill of Materials (BOM)

\'svyqridw\'.

Detailed Bill of Materials (BOM): svyqridw

ID Description Category

1  Steel Casing Metal

2 Plastic Polymer
Enclosure

3 Circuit Electronics
Board

4  Packaging Paper
Cardboard

Process Qty Unit

(kg)

Stamping 2.5

Injection 1.0
Molding

Assembly 0.2

Cutting 0.5

kg

kg

kg

kg

Emission
Factor
(kgCO2e/
kg)

2.2

3.1

25.0

0.7

2.2. Manufacturing / Production (Factory

Gate - Scope 1 & 2)

This stage includes all energy consumed during the
assembly and finishing of drulpsdrvj at the production

facility in China.

* Energy Intensity (kWh/unit): 15 kWh/unit

« Renewable Energy Usage: 40% of the

consumed electricity is sourced from renewables,

reducing the overall grid emission factor.
* Direct Emissions (Scope 1): Assuming

minimal direct combustion at the factory for

manufacturing processes not covered by

purchased electricity, Scope 1 emissions are
considered negligible for this product\'s

Total
Carbon
(kgCO2e)

55

3.1

5.0

0.35



manufacturing phase given the \'factory gate\'
boundary and focus on purchased energy.

2.3. Transport & Logistics (Upstream/
Downstream Scope 3)

This covers the transportation of materials from
suppliers to the factory and the finished product to the
customer.

* Upstream Transport: Materials from Europe to
China.

* Transport Mode: Road Freight (assumed for
initial segment in Europe).

* Transport Distance: 1500 km (representative
of European segment).

* Downstream Transport: From factory in China
to customer (global average assumed).

e Last-Mile Delivery Channel: Parcel Service

2.4. Use Phase (Downstream Scope 3)

The emissions generated during the product\'s active
use by the end-consumer.

* Product Lifespan: 5 years

« Energy Consumption in Use: 50 kWh/year
(electricity consumption during its operational
life).

2.5. End-of-Life (Downstream Scope 3)

The final stage addressing disposal, recycling, or
recovery processes for drulpsdrvj.

* Recyclability Percentage: 70% of the
product\'s material can be recycled.

» Circular/Take-back Programs: Yes, regional.
This indicates efforts to recover materials,
potentially leading to avoided emissions.



3. Collect Data

Data collection involves gathering primary data from
geohlglhyz and utilizing secondary industry-standard
emission factors where primary data is unavailable.

3.1. Material Data

The provided Bill of Materials (" svyqgrldw’ ) serves as the
primary data source for material inputs. The \'Total
Carbon\' values already provided for each item are used
directly, representing the embodied emissions of the
materials upon arrival at the factory gate.

Description Category Total Carbon (kgCO2e)
Steel Casing Metal 5.5

Plastic Enclosure Polymer 3.1

Circuit Board Electronics 5.0

Packaging Cardboard Paper 0.35

Total Material Emissions (Upstream Scope 3): 5.5
+ 3.1 + 5.0 + 0.35 = 13.95 kgCO2e

3.2. Energy Input Data

* Energy Intensity (Production): 15 kWh/unit
* Renewable Energy Usage (Production): 40%

* Energy Consumption (Use Phase): 50 kWh/
year

3.3. Logistics Data

* Transport Mode (Upstream): Road Freight
* Transport Distance (Upstream): 1500 km
e Last-Mile Delivery Channel: Parcel Service



* Product Weight: (2.5 + 1.0 + 0.2 + 0.5) = 4.2
kg (derived from BOM quantities)

3.4. End-of-Life Data

* Recyclability Percentage: 70%
e Circular Programs: Yes, regional

3.5. Emission Factors (Secondary Data -
Industry Standard)

For calculations, industry-standard emission factors are
used, drawing upon methodologies akin to Ecoinvent or
DEFRA data, adapted for the specific geographic scope.

* Electricity Grid (China Average, 2026
estimate): 0.6 kgCO2e/kWh (unadjusted).

* Road Freight (Europe): 0.1 kgCO2e/tonne-km.

* Sea Freight (Europe to China, assumed for
bulk material transport): 0.01 kgCO2e/tonne-
km (highly variable, simplified for this report).

* Parcel Service (Last-Mile): 0.05 kgCO2e/

product-km (simplified, accounting for vehicle
type and load factor).

* Landfill Avoided Emissions (general for
mixed waste): -0.1 kgCO2e/kg.

* Recycling Credit (e.g., for metals/plastics):
Assume 50% of virgin material emissions are
avoided for recycled content.

4. Calculate Emissions

Emissions are calculated for each lifecycle stage and
categorized according to the GHG Protocol (Scope 1, 2,
3), ensuring at least 95% coverage for Scope 3 as per
2026 requirements.



4.1. Manufacturing / Production
Emissions (Scope 2)

* Total Electricity Consumption: 15 kWh/unit
* Renewable Energy Share: 40%

* Non-Renewable Electricity: 15 kWh * (1 - 0.40) =
9 kWh/unit

e China Grid Emission Factor (Non-Renewable): 0.6
kgCO2e/kWh

* Scope 2 Emissions (Production): 9 kWh/unit *
0.6 kgCO2e/kWh = 5.4 kgCO2e/unit

4.2. Upstream Emissions (Scope 3 -
Category 1 & 4)

4.2.1. Material Acquisition & Pre-processing
(Scope 3 - Category 1: Purchased Goods and
Services)

e Total Material Emissions (from BOM): 13.95
kgCO2e/unit

4.2.2. Upstream Transport (Scope 3 - Category 4:
Upstream Transportation and Distribution)

Assuming raw materials are transported from Europe to
the China factory. A simplified model assumes road
freight for 1500 km within Europe, followed by sea
freight to China.

* Product Weight: 4.2 kg (0.0042 tonnes)

* Road Freight (Europe): 0.0042 tonnes * 1500 km
* 0.1 kgCO2e/tonne-km = 0.63 kgCO2e

* Sea Freight (Assumed average distance Europe-
China: 20,000 km, general factor): 0.0042 tonnes
* 20000 km * 0.01 kgCO2e/tonne-km = 0.84
kgCO2e



* Total Upstream Transport Emissions: 0.63 +
0.84 = 1.47 kgCO2e/unit

4.3. Downstream Emissions (Scope 3 -
Category 9 & 11)

4.3.1. Downstream Transport (Scope 3 - Category
9: Downstream Transportation and Distribution)

Last-mile delivery to the customer. Assuming an
average last-mile distance.

* Last-Mile Delivery Channel: Parcel Service
* Assumed Last-Mile Distance: 100 km

* Emission Factor (Parcel Service): 0.05 kgCO2e/
product-km

* Downstream Transport Emissions: 100 km *
0.05 kgCO2e/product-km = 5.0 kgCO2e/unit

4.3.2. Use Phase Emissions (Scope 3 - Category
11: Use of Sold Products)

* Energy Consumption in Use: 50 kWh/year
* Product Lifespan: 5 years

» Total Use Phase Consumption: 50 kWh/year * 5
years = 250 kWh/unit

* Global Average Grid Emission Factor (Use Phase,
estimated): 0.5 kgCO2e/kWh

* Use Phase Emissions: 250 kWh/unit * 0.5
kgCO2e/kWh = 125.0 kgCO2e/unit

4.3.3. End-of-Life Emissions (Scope 3 - Category
12: End-of-Life Treatment of Sold Products)

Considering recyclability and circular programs, an
avoided emissions approach is used for the recycled
portion.

* Recyclability Percentage: 70%



* Product Weight: 4.2 kg
* Non-Recyclable Waste: 4.2 kg * (1 - 0.70) = 1.26

kg

* Recycled Material: 4.2 kg * 0.70 = 2.94 kg

* Emissions from Landfilling Non-Recyclable Waste
(assuming typical waste treatment): 1.26 kg *
0.1 kgCO2e/kg (simplified landfill factor) = 0.126
kgCO2e

* Recycling Credit: A conservative credit is applied,
assuming 50% of the virgin material emissions
for the recyclable portion are avoided. * Total
Material Embodied Emissions for recyclable
portion: (13.95 kgCO2e / 4.2 kg) * 2.94 kg =
9.765 kgCO2e * Avoided Emissions (Credit):
9.765 kgCO2e * 0.50 = -4.88 kgCO2e

* Circular/Take-back Programs: wgwnfuplxp - These
programs reinforce the actualization of the
recycling percentage and may lead to further
optimizations, but for quantitative calculation,
the recyclability percentage is the primary driver.

* Net End-of-Life Emissions: 0.126 kgCO2e
(landfill) - 4.88 kgCO2e (recycling credit) =
-4.754 kgCO2e/unit (a net benefit due to
recycling)

4.4. GHG Protocol Scope Summary

All emissions are in kgCO2e per functional unit (1.0 unit
of drulpsdrvj).

GHG
Scope
Scope 1

Scope 2

Scope 3

Category
Direct Emissions (negligible for
this product\'s manufacturing)

Purchased Electricity
(Production)

Emissions
(kgCO2e/unit)
0.00

5.40

13.95



GHG Category Emissions
Scope (kgCO2e/unit)

Category 1: Purchased Goods
and Services (Materials)

Category 4: Upstream 1.47
Transportation and Distribution

Category 9: Downstream 5.00
Transportation and Distribution

Category 11: Use of Sold 125.00
Products
Scope 3 Category 12: End-of-Life -4.75
(Net) Treatment of Sold Products

Total Product Carbon Footprint: 5.40 + 13.95 +
1.47 + 5.00 + 125.00 - 4.75 = 146.07 kgCO2e/unit

Scope 3 Coverage: With detailed calculations for
materials, transport, use, and EoL, Scope 3 emissions
account for the majority of the footprint, achieving well
over the 95% coverage required by 2026 standards.

4.5. 2026 LSR Update (Land Sector and
Removals)

While specific land-use change data for raw materials
are not provided, the analysis acknowledges the
importance of the 2026 Land Sector and Removals
(LSR) Standard. For future detailed assessments,
specific data on land-use change associated with raw
material sourcing (e.qg., deforestation for timber, land
conversion for specific agricultural products) and
potential carbon removals (e.g., through biochar, direct
air capture, or enhanced natural sinks within the value
chain) would be integrated. The current material
emission factors implicitly include average land-use
impacts, but dedicated LSR accounting would provide
finer granularity.



5. Review & Report

The PCF analysis for drulpsdrvj reveals key insights into
its environmental performance.

5.1. Hotspots Analysis

The primary hotspots for drulpsdrvj are:

* Use Phase (125.00 kgCO2e): This stage
represents the overwhelming majority (approx.
85.6%) of the product\'s total carbon footprint
due to its significant energy consumption over its
5-year lifespan. This highlights the critical need
for energy efficiency improvements or shifting to
renewable energy sources for end-users.

* Material Acquisition (13.95 kgCO2e): The
embodied emissions of raw materials,
particularly the Circuit Board and Steel Casing,
contribute significantly to the upstream footprint.
Material selection and supplier engagement are
key levers here.

 Manufacturing (5.40 kgCO2e): While smaller
than the use phase, this is a direct lever for
geohlglhyz through increasing renewable energy
procurement and optimizing production
processes in China.

5.2. Reliability

The reliability of this report is high for the provided
parameters. The use of specific BOM data and
customized energy/logistics parameters enhances
accuracy. However, certain assumptions were made due
to the generic nature of some input parameters (e.qg.,
"Select Mode" for transport, generic emission factors for
EoL processes, average grid mixes for global use
phase). For enhanced precision, primary data for all
transport legs, specific EoL infrastructure data, and



regional grid mixes for the use phase would be
beneficial.

5.3. Recommendations for geohiqlhyz

* Prioritize Use Phase Efficiency: Invest in R&D
to drastically reduce the product\'s energy
consumption during its use phase. Explore
features like low-power modes, smart energy
management, or alternative power sources.

* Material Optimization: Investigate
opportunities for using lower-carbon materials,
increasing recycled content in components, or
designing for lighter weight without
compromising functionality. Engage with
suppliers to understand and reduce their
upstream emissions.

* Decarbonize Manufacturing: Further increase
the share of renewable energy at the
manufacturing facility in China beyond the
current 40%. Explore on-site renewable
generation or higher-quality renewable energy
credits.

* Enhance Circularity: Leverage the "Yes,
regional" circular/take-back programs to their full
potential, ensuring high actual recycling rates
and exploring refurbishment or remanufacturing
opportunities to extend product lifespan.

* Supply Chain Engagement: Work with key
suppliers in Europe and China to understand and
reduce their transportation and manufacturing
emissions.
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