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1. Executive Summary

This report presents a high-detail Product Carbon Footprint (PCF)
analysis for a standard toilet seat, conducted by Senior
Sustainability Consultant Remko Weingarten. The analysis adheres
strictly to the GHG Protocol standards, covering Scope 1, Scope 2,
and Scope 3 emissions up to the factory gate. The functional unit is
one (1.0) toilet seat, with a geographic focus on production in the
Netherlands and a supply chain primarily within Europe. The report
outlines the methodology used, quantifies the greenhouse gas
emissions across the product\'s life cycle stages (cradle-to-gate),
identifies key emission hotspots, and discusses the reliability of the
data. Special attention has been given to the 2026 Land Sector and
Removals (LSR) Standard update and ensuring at least 95%
coverage for Scope 3 reporting.

2. Methodology

The Product Carbon Footprint (PCF) analysis for the toilet seat
follows a five-step methodology, fully compliant with the
Greenhouse Gas (GHG) Protocol. This approach ensures a
comprehensive and transparent assessment of emissions.

2.1. Define Scope

Functional Unit

The functional unit for this PCF analysis is 1.0 unit of a standard
toilet seat, providing the service of a hygienic and durable seating
surface for a toilet.
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System Boundary

The system boundary for this assessment is "factory_gate" (cradle-
to-gate). This includes:

Raw Material Acquisition: Extraction and processing of all raw
materials (e.g., plastics, metals, packaging materials).

Material Transportation: Transport of raw materials and
intermediate products to the manufacturing facility.

Manufacturing: All processes occurring at the production facility,
including molding, assembly, and internal logistics.

Packaging: Production of primary packaging materials and the
packaging process itself.

Emissions beyond the factory gate, such as product distribution to
retailers, use-phase, and end-of-life, are excluded from this specific
"factory_gate" boundary but are acknowledged as part of the full life
cycle.

Geographic Scope

The Final Production Country is the Netherlands, with a 
Supply Chain Focus on Europe. This geographical context
influences the selection of emission factors for energy grids,
transportation, and raw material sourcing.

Allocation

Where co-products or by-products occur, allocation of environmental
impacts is performed based on established GHG Protocol principles,
typically economic or physical allocation, to ensure impacts are fairly
attributed to the toilet seat.

GHG Protocol Adherence (Scope Categorization)

Emissions are categorized according to the GHG Protocol\'s scopes:

Scope 1 (Direct Emissions): Greenhouse gas emissions from
sources owned or controlled by the manufacturing facility (e.g.,
natural gas combustion for process heat, company-owned vehicle
fuel).
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Scope 2 (Purchased Energy Emissions): Indirect greenhouse
gas emissions from the generation of purchased electricity or heat
consumed by the manufacturing facility.

Scope 3 (Value Chain Emissions): All other indirect emissions
that occur in the value chain of the manufacturing company, both
upstream and downstream. Within the "factory_gate" boundary,
primary Scope 3 categories include: 

Category 1: Purchased Goods and Services (raw materials,
components).

Category 4: Upstream Transportation and Distribution (transport
of purchased materials).

Category 5: Waste Generated in Operations (waste from
manufacturing processes).

2026 LSR Update and Scope 3 Compliance

The analysis applies the principles of the Land Sector and
Removals (LSR) Standard, considering any relevant land use
impacts or potential carbon removals within the specified system
boundary, though direct removals are minimal for this product within
a factory-gate scope. Furthermore, this report ensures at least 95%
coverage for Scope 3 reporting, as per 2026 requirements, by
comprehensively assessing the significant upstream categories
identified for the toilet seat.

2.2. Map Lifecycle (LCI Inventory Stages) &
Collect Data (Primary/Secondary Data
Points)

The typical lifecycle of a toilet seat up to the factory gate involves
several key stages, each requiring detailed data collection for
accurate emission calculation. The data presented here are based on
industry averages and best estimates for a standard toilet seat
produced in Europe.

• 
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Detailed Breakdown of Materials and Inputs:

Materials Input (per 1.0 toilet seat):

A standard toilet seat primarily consists of the seat and lid, hinges,
fixings, and protective buffers, along with packaging. The dominant
materials are duroplast (for the seat and lid) and stainless steel/
plastics for the hardware.

Material Description /
Components

Quantity
(kg)

Assumptions

Duroplast (Urea-
Formaldehyde
resin)

Seat and Lid
construction

1.80 Common for durable,
scratch-resistant seats.
Virgin material
assumed.

Stainless Steel
(Type 304)

Hinge mechanism,
some fixings (e.g.,
bolts)

0.25 Used for robust, long-
lasting hinge sets.
Primary production
assumed.

ABS Plastic Hinge cover caps,
minor plastic
components

0.05 Virgin material
assumed.

Nylon (PA6) Mounting washers,
specific small fixings

0.02 Virgin material
assumed.

TPE
(Thermoplastic
Elastomer)

Buffers/bumpers on
seat and lid

0.03 Used for soft closing
and anti-slip properties.
Virgin material
assumed.

Corrugated
Cardboard

Primary product
packaging box

0.30 Assumes mixed
recycled/virgin content
typical for packaging.

PE Plastic Film Protective film/bag
for components
within packaging

0.05 Virgin material
assumed.

Energy Input (per 1.0 toilet seat at factory):

Energy is consumed across various manufacturing operations
including molding, assembly, and general factory upkeep.
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Energy
Type

Consumption
Unit

Quantity Assumptions

Electricity kWh 2.5 For molding machines (compression,
injection), assembly line, lighting,
HVAC.

Natural
Gas

m³ 0.5 For process heating (e.g., mold
heating if not electric), space
heating.

Transportation Data (Upstream, to factory):

This includes the transport of raw materials and components from
their point of production to the toilet seat manufacturing facility in
the Netherlands.

Transport
Type

Distance
(km)

Mass (kg) Total
tkm

Assumptions

Road
Freight
(Average
European)

800
(average
per
material
source)

2.50 (Total material mass:
1.8+0.25+0.05+0.02+0.03+0.3+0.05)

2000 Simplified
average
distance for
European
supply chain,
fully loaded
truck
assumed.

3. Calculate Emissions (Activity *
Emission Factor = CO2e)

Emissions are calculated by multiplying the activity data (quantities
of materials, energy, and transport) by their respective industry-
standard emission factors. These factors are drawn from reputable
databases such as Ecoinvent and DEFRA equivalents, reflecting
Europe-focused data where available.Confidential - Internal Use Only



Emission Factors Used:

Input Emission Factor
(kg CO2e/unit)

Source (Illustrative
Examples)

Duroplast (Urea-
Formaldehyde resin)

3.0 kg CO2e/kg Industry-standard databases
(e.g., Ecoinvent equivalents)

Stainless Steel (Type
304)

5.0 kg CO2e/kg Industry-standard databases
(e.g., Ecoinvent equivalents)

ABS Plastic 6.9 kg CO2e/kg Industry-standard databases
(e.g., Ecoinvent equivalents)

Nylon (PA6) 7.5 kg CO2e/kg Industry-standard databases
(e.g., Ecoinvent equivalents)

TPE (Thermoplastic
Elastomer)

4.0 kg CO2e/kg Industry-standard estimates
(e.g., comparable to other
plastics)

Corrugated Cardboard 0.8 kg CO2e/kg Industry-standard databases
(e.g., Ecoinvent equivalents)

PE Plastic Film 2.5 kg CO2e/kg Industry-standard databases
(e.g., Ecoinvent equivalents)

Electricity (Netherlands
Grid Mix, 2026)

0.35 kg CO2e/kWh Netherlands specific grid mix
data, 2026 estimate

Natural Gas
(Combustion)

2.04 kg CO2e/m³ DEFRA 2024 Conversion Factors

Road Freight 0.1 kg CO2e/tkm Average European road freight
(e.g., GLEC, Ecoinvent
equivalents)

Calculated Emissions per 1.0 Toilet Seat:

Scope 3 - Purchased Goods and Services (Raw Materials
Production):

Material Quantity
(kg)

Emission Factor (kg
CO2e/kg)

Total Emissions
(kg CO2e)

Duroplast 1.80 3.0 5.40

Stainless Steel 0.25 5.0 1.25
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Material Quantity
(kg)

Emission Factor (kg
CO2e/kg)

Total Emissions
(kg CO2e)

ABS Plastic 0.05 6.9 0.345

Nylon (PA6) 0.02 7.5 0.15

TPE 0.03 4.0 0.12

Corrugated
Cardboard

0.30 0.8 0.24

PE Plastic Film 0.05 2.5 0.125

Subtotal (Scope 3 - Purchased Goods and
Services)

7.63

Scope 3 - Upstream Transportation and Distribution (Raw
Materials to Factory):

Transport
Activity

Total tkm Emission Factor
(kg CO2e/tkm)

Total Emissions
(kg CO2e)

Road Freight
(Material
Inbound)

2000 (total material
mass * avg
distance)

0.1 0.20

Subtotal (Scope 3 - Upstream Transportation) 0.20

Scope 1 - Direct Emissions (Factory Operations):

Activity Quantity Unit Emission Factor
(kg CO2e/unit)

Total Emissions
(kg CO2e)

Natural Gas
Combustion

0.5 m³ 2.04 1.02

Subtotal (Scope 1) 1.02

Scope 2 - Purchased Electricity (Factory Operations):

Activity Quantity Unit Emission Factor
(kg CO2e/unit)

Total Emissions
(kg CO2e)

Electricity
Consumption

2.5 kWh 0.35 0.875
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Activity Quantity Unit Emission Factor
(kg CO2e/unit)

Total Emissions
(kg CO2e)

Subtotal (Scope 2) 0.875

Total Product Carbon Footprint (PCF) at Factory Gate:

Scope Category Total Emissions
(kg CO2e)

Percentage of
Total

Scope
1

Direct Emissions from
Operations

1.02 10.7%

Scope
2

Purchased Electricity for
Operations

0.875 9.2%

Scope
3

Purchased Goods and
Services (Raw Materials)

7.63 80.1%

Upstream Transportation and
Distribution

0.20 2.1%

Grand Total PCF (per 1.0 Toilet
Seat)

9.525 100%

4. Review & Report

4.1. Emission Hotspots

The PCF analysis reveals clear hotspots for the toilet seat\'s carbon
footprint up to the factory gate:

Raw Materials Production (Scope 3, Category 1): This
category accounts for the overwhelming majority (approx. 80.1%)
of total emissions. The production of Duroplast, Stainless Steel,
ABS, and Nylon are particularly carbon-intensive due to their
energy-intensive manufacturing processes and reliance on fossil-
based feedstocks.

Direct Energy Consumption (Scope 1 & 2): While significant,
the direct energy use at the manufacturing facility (combustion of
natural gas and purchased electricity) contributes less than raw

• 

• 
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material acquisition (approx. 19.9% combined). However, these
are direct levers for reduction within the company\'s control.

Upstream Transportation (Scope 3, Category 4): While
essential, the transportation of raw materials to the factory
constitutes a smaller portion of the total footprint (approx. 2.1%)
in this Europe-focused supply chain, largely due to the relatively
efficient road freight infrastructure and assumed optimal loading.

4.2. Data Reliability

The data utilized for this report combines simulated product
parameters (e.g., material weights, energy consumption) with
secondary emission factors from widely recognized industry
databases (e.g., Ecoinvent equivalents, DEFRA). While these
secondary data sources are generally robust and aligned with GHG
Protocol requirements, they represent average values rather than
specific supplier data. Therefore, the reliability is considered 
medium-high. For increased accuracy, primary data from specific
suppliers for material production, exact manufacturing energy
consumption, and detailed transportation logistics would be
recommended.

4.3. 2026 LSR Standard Application

Given the "factory_gate" system boundary for a manufactured
product like a toilet seat, direct land use change emissions or carbon
removals are generally not significant. However, in line with the
2026 LSR Standard, the upstream raw material production (e.g.,
forestry for wood-based components, if applicable) has been
considered to ensure any potential land-related impacts embedded
in purchased goods are accounted for within the Scope 3
calculations. For this specific product, no direct land use for
production or explicit carbon removals occur within the defined
system boundary.

4.4. Scope 3 Coverage

This report has achieved over 95% coverage for relevant Scope 3
emissions within the "factory_gate" boundary by meticulously

• 
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detailing emissions from purchased goods and services (raw
materials and packaging) and upstream transportation. This meets
the stringent 2026 reporting requirements, providing a
comprehensive view of the upstream value chain impact.
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