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Overview - Agenda
* Life Cycle Assessment
WHEN THE HUMAN GETS HOME,
« LCA I’M GOING TO SHOW MY LOVE
WITH A SOFT MEOW AND THEN
« EPD T’LL SUBTLY RUB MY HEAD
AGAINST HIS LEG.
e PCR
I’M GONNA
o GO F#@KING

Why conduct an LCA

Details on cost reduction

PCR for electronics

Modules

Example LCA/EPD

Full detail

Q&A

NUTS.
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Claigan Experience

 Claigan has been around for fifteen (15) years

* Life Cycle Assessment Experience

* Predominantly

e Electronics

e Medical devices

* Machinery

e Combination of

e Consumer

* Professional products
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What is an LCA!

* Life Cycle Assessment (LCA)

* a standardized scientific method used to evaluate the
environmental impact of a product, process, or service across
its entire lifespan

e Which means

* It can be used in many general ways, but specific details are
not included



¢ \_Claigan
LCA Standards

e SO 14040 LIFE CYCLE IMPACT ASSESSMENT

Mandatory elements

Selection of impact categories, category indicators and characterization models

1

Assignment of LCI results (classification)

1 |

Calculation of category indicator results (characterization)

1

Category indicator results, LCIA results (LCIA profile)

* Principles and Framework

* Very high level

fﬁ ) f_\\
\L/ —/ UJ

e ISO 14044

| Goal and scope definition } __________

. s |
* Requirements and Guidelines I

—> Revised data collection sheet l Data collection sheet

| Data collection ‘

l Collected data

o Still fairly high level I r— N

l Validated data Allocation

includes

| Relating data to unit process )—— reuse and
recycling

l Validated data per unit process

| Relating data to functional unit

l Validated data per functional unit

| Data aggregation

Additional data _
or unit processes l Calculated inventory

required
4‘ Refining the system boundary l

Completed inventory

Figure 1 — Simplified procedures for inventory analysis
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What is an EPD?

* Environmental Product Declaration (EPD)

* A verified, transparent, and standardized report disclosing a
product’'s environmental impact across its entire life cycle

o Key pieces
* Standardized

 Verified

e ISO 14025

* Type 3 Product Declarations - Principles and Procedures

* Getting more specific but need specific procedures
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What is an PCR!?

* Product Category Rule

* a set of standardized guidelines, requirements, and definitions used to
conduct Life Cycle Assessments (LCAs) and develop Environmental
Product Declarations (EPDs) for specific product groups

o Key pieces

* Standardized guidelines and requirements for

 LCA’s / EPD for specific product groups

* The PCR is the fundamental requirement you need to comply
to for an EPD
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Electrical Safety

* The Low Voltage Directive (LVD)

* Sets are the general requirements for product electrical safety
in the EU

e However

* Specific EN/IEC standards set the specific standardized
requirements for specific product groups

* Basically the same as LCA
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LCA / EPD / PCR

Complementary -

Product Category Rule
Example - Refrigerators

Product Category Rule

Example - Electronics
c-PCR ]

[ ‘main PCR ] EN / IEC Standard
[ E\N 50693 ] — (Since replaced by
| General Programme Instructions | EN IEC 63366:2025)
[ ISO 14025 )
ISO 14040/14044 ]\
ISO 9001/14001 | Environmental Product
\ Declaration (EPD)

Figure 1. The hierarchy between PCRs, standards, and other documents.

Life Cycle Assessment (LCA)
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PCR for Electronics

* PCR 2024:06

* Electronics and Electric Equipment, and Electronic
Components (Non-Construction)

e EPD International


https://www.environdec.com/pcr-library/pcr_23d2c7b4-04cd-4a57-8ca7-08d9b348866f
https://www.environdec.com/pcr-library/pcr_23d2c7b4-04cd-4a57-8ca7-08d9b348866f
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Why Conduct an LCA? (Or EPD)

e Customer requirement

 Common in tenders for larger organizations

* Especially in the EU

e ‘Points’ towards a Certification
e Such as LEED or EPEAT

e Cost reduction

* Yes, cost reduction
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Co2 and Cost Reduction

e Co2 reduction means cost reduction

* A 20% reduction in Co2 normally means a 20% cost reduction

e Oversimplification

* Co2 emissions means energy

* Energy = Effort = Cost

* When you conduct an LCA

* You will identify at least two significant opportunities for cost
reduction
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Co2 Related Cost Reduction

 If you tell a customer that you have done a cost
reduction on a product

* They will expect a price reduction

 If you tell a customer that you have done a carbon
footprint reduction

* They will NOT expect a price reduction
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UK NHS

e Starting April 2028

* Many products sold to the NHS will require carbon foot printing

* Prioritization with be ‘propotionate’ and will focus on

Personal and

* Pharmaceuticals

* Medical technologies

* Digital technologies

* Very likely

* You will asked for your carbon footprint much sooner than 2028

* Even though not mandatory yet, they can assign value to
the answer


https://www.england.nhs.uk/long-read/five-years-greener-nhs-progress-forward-look/#:~:text=27.3,them%20demonstrate%20this%20is%20achievable.

PCR for Electronics
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e What is included?

Come again!

Full Cradle to Grave

Now the details.....

Electricity and Fuels

A1 - Upstream

Extraction and production of unfinished products

Electricity and Fuels

l

Raw Materials

A2 - Transportation of raw materials
Transportation of extracted raw materials to the manufacturing facility

|

Electricity and Fuels

A3 - Manufacturing

Manufacturing & assembly of the product and its packaging

Electricity and Fuels

Shipping Packaging

A4 - Distribution

Distribution to the end user

Electricity and Fuels

Installation Materials

A5 - Installation
Installation at the point of use

|

Product Consumables '—*

B1 - Use

Environmental impacts from the product during normal use

Electricity and Fuels

|

Replacement parts

B2 - Maintenance
Preventive and routine upkeep required during the product's normal lifespan

Electricity and Fuels

Replacement parts

B3 - Repair

Work on the product or machine by a technician on site or at a repair facility

l

Replacement parts

B4 - Replacement
Planned or unplanned replacement of parts and accessories.

Electricity and Fuels

Replacement parts

B5 - Refurbishment
Maijor, planned overhauls or restorations to return the product to a like-new
condition and extend its lifespan

l

Electricity and Fuels

|_.

B6 - Operational Energy Use

Any energy consumed by the machine during normal operations

]

Water

B7 - Operational Water Use

Any water consumed by the machine during normal operations

Electricity and Fuels

C1 - De-Installation
De-installation of the product or system

|

Electricity and Fuels

l_.
|_,

C2 - Transport

Transport to a waste processing facility

Electricity and Fuels

C3 - Waste Processing
Waste processing at a facility

Electricity and Fuels

C4 - Disposal

Transport and final disposal of waste products at a facility

Electricity and Fuels

D - Recycling

Benefits of material recycled back into the product system
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Product Manufacturing and Distribution

e Starting with

* Rock out of the ground

e Ending with

* Product installed at customer location

* And everything in between

e That’s a lot
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Material and components supply

e Upstream

A1 Upstream Treatment of

Extraction & processing waste
of raw materials

* Turning the earth into

e Metals
A2 Transportation
\ J T . R Treatment of
. p . ransportation of extracte te
¢ P|8.Stl CS raw materials to the ==
manufacturing facility

e Ceramics

* Then components

. Treatment of
Manufacturing waste

[ A3 Core -

Manufacturing & assembly

* Key questions | |

* What are the materials in your products?

* What are you components and assemblies

* And where did this happen?! Materials and components
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Transportation of Raw Materials

e Components to ‘ \
manufacturing site [ A1 Upstream T

Extraction & processing waste
of raw materials

* Transportation of

¢ Com Pon ents A2 Transportation
Transportation of extracted Tre:’trar;et:t ot
* To manufacturing site enifachinng faoliy

A3 Core -

Manufacturing B
Manufacturing & assembly

* Key questions | |

Treatment of

* What are your major components / assemblies?

* What are they made from!? Primarily agreed upon models

——

* How and how far are they shipped!?
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Product Manufacturing

* Product assembly R

A1 Upstream Treatment of

[ Extraction & processing waste
of raw materials

* Turning parts into

¢ P o d ucts A2 Transportation
\ J Treatment of

Transportation of extracted waste
raw materials to the
manufacturing facility

. Treatment of
Manufacturing waste

[ A3 Core -

Manufacturing & assembly

* Key questions

* How much energy is spent in manufacturing?

* And where did this happen!?
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Distribution

e Distribution

A4 Distribution

Distribution to the
end user

* Getting the product to

 Distribution ' ) R
L ) A5 Installation installation waste
° A CI - . Installation at the i n(sp;t;:;z_g::s‘;”:r:tle
n C U StO m e I" point of use je: offcuts, scraps’)

* Key questions

* How many km of each shipping type!
* Shipping weight

* Number of units per shipment
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Installation

e |nstallation

A4 Distribution

Distribution to the
end user

* Installing the product

e At customer Treatment of

AS Installation installation waste

Installation at the _(packaging and
point of use installation waste,

ie: offcuts, scraps)

* Key questions

* What does installation entail?
* How much energy is spent to install?

* What waste is created?

* Where is this happening?
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Use

B1 Use Ph
. U s e Ye a h = Impaclssolelhe p?oiﬁct

during nermal use

B2 Maintenance

* Use of the product ‘f < o i

* Not energy consumption

B3 Repair
Work on the product

* Consumable consumption | | bl oy

B4 Replacement

Planned or unplanned replacement
of parts and accessories.

* Key questions

BS5 Refurbishment
Work on the product

* What are the consumables!? s

* Has a parallel LCA been o6 Operaioni
conducted on consumables?

Treatment of
wastewater

B7 Operational

Water Use Direct emissions
from product use
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Maintenance

| —

° B1 Use Phase
. M al nte n a n c e Impapls of the product

during nermal use

—

B2 Maintenance

* Maintenance of the product o on e i

by technician on site

* Energy used during regular
. \ ) B3 Repair
mal nte n an Ce ( § Work on thepprodud

by technician on site

B4 Replacement

Planned or unplanned replacement
of parts and accessories.

* Key questions

BS Refurbishment
Work on the product

* |s maintenance of the product Lzl
significant?

B6 Operational Direct emissions
Energy Use from product use

* |f so, what does it entail?

Treatment of
wastewater
B7 Operational
Water Use Direct emissions

from product use
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Repair

* Repair

* Repair of the product

* Energy used during repair

* Key questions

* Is repair of the product
significant?

If so, what does it entail?

B1 Use Phase

Impacts of the product
during nermal use

B2 Maintenance

Work on the product
by technician on site

| © —

B3 Repair
Work on the product
ite

by technician on sit

B4 Replacement

Planned or unplanned replacement

of parts and accessories.

BS Refurbishment

Work on the product
by technician on site

B6 Operational
Energy Use

B7 Operational
Water Use

Direct emissions
from product use
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Operational Energy Use

-
* Energy used during operation | | et e
o o B2 Maintenance
 The main contributor for most : : Workon e o
electronics |
. . L= 1 B3 Repair
* Energy used during operations i | e
[ B4 Replacernent '
* Key questions [
BS Refurbishment
* Power consumption for each g = enhs
operations mode
B6 ;z;:a:::nal g:;.%"&':&'ﬂ"é
* Time per day in each mode
. . [ B7 Operational
* Life time of product e =
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End of Life

e Effort of End of Life

 End of life of Product

e De-installation

* Transport

* W/aste processing

* Disposal

* Key questions

* Which of these are significant?

* If so, quantify

C1 De-Installation

De-installation at the
point of use

C2 Transport

Transport to waste
processing facility

C3 Waste Processing
Waste processing at a facility

C4 Disposal

Transport and final
disposal

Marketable
materials
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Handle this is Practice?

* Two parts

Part 1 Part 2
Product Content Product Operations &
Transportation
* Lab testing * Detailed client questionnaire
Or

e Detailed client information

Backed by hundreds of
Claigan models

e Note

* Complex consumables often need both sets of their own data
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»

LCA Project Report for EPD Verification

Claigan Standardized Report

This Report is not for publication or general disclosure to the public

Project Reference: Company A - Streaming Capable TV 50 inch
Product Name: Streaming Capable TV
Date: January 28, 2026
Status: For Verification




Example Claigan EPD

Content

LCA Project Report - Streaming Capable TV

[fable of Contents

Claigan Environmental Inc.

Document Control 2
Table of Contents 3
List of Tables 4
List of Figures 4
List of Equations 4
Executive Summary 5
1 General Information 6
1.1 EPD Owner 6
1.2 EPD Programme Operator 6

1.3 Governing PCR 6

1.4 Comparability Statement: 6

1.5 Product Identification 6

1.6 Content Declaration: 7

1.7 LCA Practitioner 7

1.8 3rd-Party Verifier 8

1.9 EPEAT Compliance Target 8
1.10 PCR Compliance 8

2 Goal and Scope Definition (ISO 14044/PCR) 8
2.1 Functional Unit 8
2.2 Data Sources 10
2.3 Assumptions and Limitations 10
2.4 Energy Use 1"
2.5 Cut-off Criteria 11

3 Life Cycle Inventory (LCI) Analysis 12
3.1 Primary Data Collection 12
3.2 Secondary Data (Proxy) Justification 12
3.3 Allocation Rules 12
3.4 Electricity Modeling (GPI 5.0 section A.6.2) 13
3.5 Data Quality Assessment 13
3.6 End-of-Life Scenarios 14
3.7 Data Validation 14

4 Life Cycle Impact Assessment (LCIA) Results 15
4.1 Impact Categories 15
4.2 Additional Impact Assessment Results (North America—TRACI 2.1) 17
4.3 Mandatory Disclaimers 18

5 Life Cycle Interpretation (ISO 14044) 18
5.1 Evaluation 18
5.1.1 Plausibility Check 19

6 EPEAT Compliance Verification (IEEE 1680.1-2018) 19

T —

LCA Project Report - Streaming Capable TV

¢ \_Claigan

Claigan Environmental Inc.

6.1 Criterion 4.8.1.1: LCA Public Disclosure 19
6.2 Criterion 4.8.1.2: Product Carbon Footprint (GWP) 19
7 List of Abbreviations 20
8 References 23
9 Appendices 24
Appendix A: Bill of Materials & Cut-off Justification 24
Appendix B: Detailed LCIA Results (by Module) 25
Appendix C: Data Sources & Proxy List 28
Appendix D: Raw Data Files 37
List of Tables
Table 1. Executive Summary 5
Table 2. Product Content Declaration 7
Table 3: Assumptions and Limitations 10
Table 4: Energy Use Calculation Variables and Values 1
Table 5. Data Quality Assessment Reference Table 13
Table 6: Impact Categories from EF v3.1 LCIA calculation 15
Table 7. Environmental Performance Results (per Functional Unit) 16
Table 8. Waste Generation and Output Flows (per Functional Unit) 16
Table 9: Impact Categories from TRACI 2.1 and CML-IA LCIA calculations 17
Table 10: Terms and Definitions 20
Table 11: Bill of Materials 24
Table 12: Detailed EF v3.1 LCIA results by Module 25
Table 13: Data Quality Assessment 28
List of Figures
Figure 1. System Boundary Diagram 9
Figure 2. Major Contributors to Global Warming Potential 14

e 39 pages

* Fairly typical
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Major Contributors

Figure 2. Major Contributors to Global Warming Potential

* Largest contributors
* Fairly typical

® Electricity consumed over lifetime

@ Transport to customer 1500km by
truck

Circuit Boards Material Content
® LCD Display Material Content
@ Polystyrene Material Content

* But you do often
get surprised
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Data Quality Assessment

¢ \_Claigan

* Mandatory element

* Top 80% of
contributors

* Of significant
interest to reviewers

e But also

* The largest
opportunities for
Co2 reduction

Table 5. Data Quality Assessment Reference Table

market group for electricity, low voltage |

Database GWP %
Source |Ref. Data |Overall| Contribution
Module Process / Material (Version) | Year|Geo. [Technology| Type |[Quality
Electricity
market group for electricity, low voltage | Ecolnvent Secondary
B6 |electricity, low voltage | APOS, U" with "Electricity 3.11 2024 US | Average Data Good 76.48%

Distance by Truck (km) - 1,500 km

market for transport, freight, light commercial
vehicle, fleet average | transport, freight, light
commercial vehicle, fleet average | APOS, U

Ecolnvent
3.1

Average

Secondary
Data

market for liquid crystal display, unmounted | liquid

Claigan

Ecolnvent
A1 market for printed wiring board, surface mounted, 3'.11 2024 GLO | Average Primary Good 3.16%
. . - Claigan Data
unspecified, Pb free | printed wiring board, surface Lab Data
mounted, unspecified, Pb free | APOS, U
glass panel - flat glass LCD Display Ecolnvent
A1 311 15024/ ROW| Average Pg’:;'y Good |  3.12%

White layer - 2811231 Polystyrene (PS) resins
Main housing - 2811231 Polystyrene (PS) resins
Foam - 2811231 Polystyrene (PS) resins

market for polystyrene, general purpose |
polystyrene, general purpose | APOS, U

Ecolnvent
3.1
Claigan
Lab Data

Average

Secondary
Data

* Especially activities not
core to the product
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Impact Categories

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation

Hundreds
\

C1-C4

Il =il (Manc:a-a?lring) (Distr‘i::ution) (Inst:l\lition) ?l];z;, (EL';?e)o J (Recgvery) A
GWP-total kg CO2 eq 1.17E+02 4.96E+01 0.00E+00 6.15E+02 | 1.63E+01 MND 7.98E+02
GWP-GHG kg CO2 eq 1.16E+02 4.96E+01 0.00E+00 6.14E+02 | 1.60E+01 MND 7.96E+02
ODP kg CFC-11 eq 3.30E-05 6.88E-07 0.00E+00 1.04E-05 2.35E-07 MND 4.43E-05
AP mol H+ eq 6.79E-01 2.63E-01 0.00E+00 2.12E+00 | 7.00E-02 MND 3.13E+00
EP-fresh kg P eq 7.40E-02 8.00E-03 0.00E+00 5.11E-01 | 4.00E-03 MND 5.97E-01
POCP kg NMVOC eq 5.00E-01 3.28E-01 0.00E+00 1.24E+00 | 5.60E-02 MND 2.13E+00
ADP-min kg Sb eq 1.26E-02 4.00E-04 0.00E+00 5.60E-03 | 5.77E-05 MND 1.87E-02
ADP-fossil MJ 1.65E+03 6.46E+02 0.00E+00 1.06E+04 | 1.95E+02 MND 1.31E+04
WDP m3 eq 4 46E+01 4 56E+00 0.00E+00 1.56E+02 | 5.94E+00 /(ND 2.11E+02

e Yes Scientific notation

Hundredths
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LCAs Love their TLASs

7 List of Abbreviations

Table 10: Terms and Definitions

Term Definition AP Acidification Potential: Potential for the acidifying effect of substances on soil and water.

Eutrophication Potential (Freshwater): Impact of excessive nutrients (phosphorus) in freshwater

Life Cycle Assessment: A systematic analysis of the environmental impacts of a product throughout its
EP-fresh ecosystems.

LCA entire life cycle.
Environmental Product Declaration: A standardized document communicating the environmental impact of PocP Photochemical Ozone Creation Potential: Potential for the creation of ground-level smog (0zone).
EPD a product. ADP-min  |Abiotic Depletion Potential (Minerals): Depletion of non-fossil resources (minerals).
SOP Standard Operating Procedure: Established steps to be followed for data collection or LCA modeling. ADP-fossil | Abiotic Depletion Potential (Fossil Fuels): Depletion of fossil energy resources.
Product Category Rules: A set of specific rules, requirements, and guidelines for developing EPDs for one wop Water Deprivation Potential: Impact of water use on water scarcity.
PCR or more product categories. Primary Energy Renewable (Energy): Use of renewable primary energy excluding renewable primary
EPEAT Electronic Product Environmental Assessment Tool: A global ecolabel for IT sector products. PERE energy resources used as raw materials.
PERM Primary Energy Renewable (Materials): Use of renewable primary energy resources used as raw materials.
International Organization for Standardization: The body that defines the standards for LCAs (e.g., ISO v 2 ( ) primary 9y
ISO 14040/44). Primary Energy Non-Renewable (Energy): Use of non-renewable primary energy excluding non-renewable
PENRE primary energy resources used as raw materials.
General Program Instructions: The rules governing the operation of a specific EPD program (e.g., - - -
GPI International EPD System) SM Use of Secondary Material: The amount of recycled material used as input.
RSF Use of Renewable Secondary Fuels: Renewable fuels derived from waste.
Life Cycle Inventory: The phase of LCA involving the compilation and quantification of inputs and outputs v
LCI for a product. NRSF Use of Non-Renewable Secondary Fuels: Non-renewable fuels derived from waste.
Life Cycle Impact Assessment: The phase aimed at understanding and evaluating the magnitude of FW Use of Net Fresh Water: Total volume of freshwater used.
LCIA potential environmental impacts. HWD Hazardous Waste Disposed: The amount of waste classified as hazardous according to regulations.
Tool for Reduction and Assessment of Chemical and Other Environmental Impacts: The impact assessment NHWD Non-Hazardous Waste Disposed: Total non-hazardous waste sent to landfill or treatment.
TRACI methodology developed by the US EPA. RWD Radioactive Waste Disposed: Waste containing radioactive substances.
Institute of Electrical and Electronics Engineers: Often referenced in EPDs for hardware standards and CRU Components for Re-use: Materials that are recovered to be used again for their original purpose.
IEEE energy efficiency. MFR Materials for Recycling: Materials diverted from waste to be processed into new materials.
Global Warming Potential: A measure of how much heat a greenhouse gas traps in the atmosphere, MER Materials for Energy Recovery: Waste materials used as a fuel source.
GWP expressed in kg CO2 eq - - - - - -
SFP Smog Formation Potential: Synonymous with POCP in some North American methodologies.
oA Eé:athuallty Assessment: The process of evaluating the reliability, representativeness, and uncertainty of Centrum voor Milsukunde Leiden - mpact Assessment: A methodology developed by Lelden University
ata. CML-IA widely used in European EPDs.
FU Functional Unit: Quantified performance of a product system for use as a reference unit. APOS Allocation at Point of Substitution: An LCI modeling approach (often used in Ecoinvent).
United Nations Central Product Classification: A classification for products and services used to categorize Liquid Crystal Display: A flat-panel display technology that uses the light-modulating properties of liquid
UNCPC  (EPDs. LCD crystals combined with polarizers.
LCD Liquid Crystal Display RSL Reference Service Life: The expected period of time a product serves its intended function.
EURO European: Geographical scope indicator for European-specific data or currency. Not Elsewhere Classified: A statistical designation used to group items that belong to a general category
GLO Global: A geographical code used in LCI databases (like Ecoinvent) to represent a global average. ne.c. but do not have a specific, separate code.
- - - — - MND Module not declared: the module was excluded from study.
ROW Rest of World: A geographical code for data representing areas outside specifically defined regions.
Material |Definition
us United States: Geographical scope for the inventory data.
- - PS Polystyrene: A synthetic aromatic hydrocarbon polymer made from the monomer styrene.
GHG Greenhouse Gas: Gases that contribute to the greenhouse effect, measured in kg CO2 eq
- - : PET Polyethylene Terephthalate: A common thermoplastic polymer resin of the polyester family.
ODP Ozone Depletion Potential: Potential for the depletion of the stratospheric ozone layer.
ABS Acrylonitrile Butadiene Styrene: A common thermoplastic polymer used for rigid components.

* Plus a 3rd page
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Impact Categories

4.1 Impact Categories Global warming potential

Table 6: Impact Categories from EF v3.1 LCIA calculation

C1-C4

" " A4 A5 B1-B7 D TOTAL
Ll il ( (Distribution) | (Installation) (Use) (EL';;)O ; (Recovery) (A+B+C)
GWP-total kg CO2 eq 1.17E+02 4.96E+01 0.00E+00 6.15E+02 | 1.63E+01 MND 7.98E+02
GWP-GHG kg CO2 eq 1.161 7.96E+02

GREENHOUSE GAS (GHG) EMISSIONS FOR ELECTRONICS LCA FRAMEWORK (e.g., PRINTER)
ODP kg CFC-11 eq 3.30| LCA Modular Structure (A1-C) 4.43E-05
MODULES A1-A3: PRODUCT STAGE MODULE A4:
(Cradle-to-Gate) DISTRIBUTION

AP mol H+ eq 6.79 GHG from DECONSTRUCTION 3.13E+00

GHG manufactunng

A MANUFACTURER, 20 50
7 L
EP-fresh kg P eq 7.40 A

: ’@

0. %Q 5.97E-01

=Q & 4 o - u@ L%?ﬁ'é"f'r?,?.f'
5 ma Cons;_:mables ptrotducttnonxiuse e Q
S : ) oner waste treatmen +
PocP  |kgNMVOCeq| 500 g & == 1S - 2.13E+00
from fuel \ B GHG
‘ == ww”m @ Landfill gas
ADP-min kg Sb eq 1.26| m = W G —— 1.87E-02
- e M RECYCLING CENTER
A3: MANUFACTURING  A4: DISTRIBUTION
i B6: OPERATIONAL ; .
ADP-fossil MJ 1.65k s?.?r'é'é?%.m A AT | | Retan Ste ENERGY USE pocEsame DoroAL 1.31E+04
leiiriog  waMiACTIRER  Conponns By gl SHREDDER
MODULES A1-A3: PRODUCT STAGE MODULES B: USE STAGE MODULES C: END-OF-LIFE
WDP m3 eq 4 .46l (Cradieto Gate) 2.11E+02

e — e
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Global warming potential - Green House Gases

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation
C1-C4
. . A1-A3 A5 B1-B7 D TOTAL
Lideais il (Manufacturing) istribution) | (Installation) (Use) (EL';?e)o / (Recovery) (A+B+C)
GWP-total kg CO2 eq 1.1 2 4 96E+01 0.00E+00 6.15E+02 | 1.63E+01 MND 7.98E+02
GWP-GHG kg CO2 eq 1.16E+02 4.96E+01 0.00E+00 6.14E+02 | 1.60E+01 MND 7.96E+02
ODP kg CFC-11 eq 3
GLOBAL WARMING POTENTIAL (GWP100) OF KEY GREENHOUSE GASES (GHG)
AP mol H+ eq 6. : N : :
Comparing the relative climate impact of GHGs from typical product life cycles
DISTINCT ICONS | FORMULA (Relative to CO, over 100 years) of Trapped Heat (GWP) measures how much heat a
GHG traps relative to CO, over a fixed
POCP kg NMVOC eq 5. & ' GWP =1.0 (typically 100 years, GWP100).
-mi Y E le: kg of CHgh Pl'zd(?oouucLTEg?;s: e STACE.
ADP-min kgSbeq| 1 @ CH, [ GWP = ~28 «—— the Z'a"m‘é nactonrs IECERR U R
O as ~28kg of COLe. ] oo . 3m
ADP-fossil MJ 1. -, E 2 WO &
m N,0 G BB | om i ‘SRR
Nitrous Oxide e e R e e
WDP m3 eq 4-‘ 2oz w =E v T,ﬁi‘ dfllg
. — , HFC-134a i e TR
uorinate oot '
Gases (C2HaFs) S .
SOURCES OF GHG
S SFs < EMISSIONS
orde . il hli s
T — L
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4.1

Impact Categories

Table 6: Impact Categories from EF v3.1 LCIA calculation

Ozone Depletion Potential

C1-C4

. . A1-A3 A5 B1-B7 D TOTAL
indicator L (Manufacturing) ribution) | (Installation) (Use) (EL';?e;) ; (Recovery) (A+B+C)
GWP-total kg CO2 eq 4.96E+01 0.00E+00 6.15E+02 | 1.63E+01 MND 7.98E+02
GWP-GHG kg CO2 eq 4.96E+01 0.00E+00 6.14E+02 | 1.60E+01 MND 7.96E+02
kg CFC-11 eq 3.30E-05 6.88E-07 0.00E+00 1.04E-05 2.35E-07 MND 4 43E-05

AP molH+eq |  6.79E-01 OZONE DEPLETION POTENTIAL (ODP100) OF KEY SUBSTANCES

Comparing the relative ozone layer impact of compounds from typical product life cycles
DISTINCT ICONS | FORMULA (Relative to CFC-11 over 100 years) of Ozone Impact ((jODPLmeS‘sures hO\;V muchlat§ubtstance
egrades the ozone gyer reg Ive 1o
POCP kg NMVOC eq 5.00E-01 é ngl ‘::1 . ODP = 1.0 (Reference) ‘ g;gg;"%eé;;ﬁgtbna% gggfd I
ADP-min kg Sb eq 1.26E-02 m Halon-1301 ODP = ~10.0 IR Mi %
(CBrF,) impactof kg Of CFCIT. @i o) . ‘i

- a1p 0 . es-8ms
ADP-fossil MJ 1.65E+03 m ?glflcCéﬂ:;) l ODP = ~0.11 «— gt ol e W0 | _.?5&%«*;%
— -

WDP m3 €q 4.46E+01 @ HCFC-22 ODP = ~0.055 «— Eﬁ::ocli?ﬂuoromethane e %g:m e oo

Insulation (CHCle) as lis'seen impact. t Erorine t g Sunt
Blowing agents ™ Solvents ¥ j +<>
,%, urc-w«' DETTDI ISSS | oo o
(CZH2F4) (Typical Product LCA, e.g.,

Electronics)
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4.1

Table 6: Impact Categories from EF v3.1 LCIA calculation

Impact Categories

Acidification potential

Indicator | Unit A1-A3 AS B1-B7 | Eolor D TOTAL
(Manufacturing) (Installation) (Use) Life) (Recovery) (A+B+C)
GWP-total kg CO2 eq 1.17E+02 4.96E+01 0.00E+00 6.15E+02 | 1.63E+01 MND 7.98E+02
GWP-GHG kg CO2 eq 4.96E+01 0.00E+00 6.14E+02 | 1.60E+01 MND 7.96E+02
ODP kg CFC-11 eq 3.30E-05 6.88E-07 0.00E+00 1.04E-05 2.35E-07 MND 4.43E-05
AP mol H+ eq l 6.79E-01 2.63E-01 0.00E+00 2.12E+00 | 7.00E-02 MND 3.13E+00
EP-fresh kg P eq 7.40E-02
ACIDIFICATION POTENTIAL (AP) FOR ELECTRONICS LCA FRAMEWORK (e.g., PRINTER)
POCP kg NMVOC eq 5.00E-01 Comparing the relative acidification,
AT: RA slll)‘tlv’ERlAL ACIDIFICATION POTENTIAL (AP) »
ADP-min ka Sb e 1.26E-02 measures a substance’s capacity
o AR s @8 e
ADP-fossil MJ 1.65E+03 J .& »m & => ) -» ¥ pagey
Extraction, material Distances from suppliers Production, assembly,  Transport to consumers I ﬂ
refining, chemical Emissions: components, energy use Emissions: =
WDP m3 eq 4. 46E+01 production: S0, NO,, NH; GHG from fuel $0,, N0, NH, stack emissions Dlstnbutlon GHG
pH Scale
14
@ e
-
B1: USE “> B6: OPERATIONAL Bl
Consumables production and use ENERGY USE DECONSTRUCTION  C2: TRANSPORT FIC
(e.g., specialized ink ingredients), Electricity consumption Manual Waste Shreddlng material E
toner V‘gnsltses Itor:‘asatment mél’:::t"e"f?" sss‘;’:]‘lb&m disassembly movement recovery, landfill :
(Minor but possible ammonia povéer plants (coal/gas Leachate acidity, 1
from specialized processes) combustion), SO,, NO, minor landfill gas 0
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Impact Categories

4.1 Impact Categories EUTROPHICATION POTENTIAL (EP) FOR ELECTRONICS LCA FRAMEWORK (e.a.. PRINTER)
Table 6: Impact Categories from EF v3.1 LCIA calculation Comparing the relative eutropfication
EUTROPHICATION POTENTIAL (P} ]
. . A1-A3 SUPPLY T0 MANUFACTURER @ e substtances catpacny ut)h
) , over-enrich aquatic ecosystems wi
Indicator Unit (Manufacturing) qp g Distances from suppliers ‘ Transport to@i ?u)t)nents (Nlt?ogen ), F{I\mosptl‘\orus
&y | ag z " P _.Relatlve impact to Phosphorus
A = % = ] = o—o'lo—los equivalent(P,).
GWP-total kg CO2 eq 1.17E+02 Extraction, material refining,  pistances from suppliers ~_Production, assembly, - Transport to consumers Algal bloom | =2 !
Enflts]i:::\csa Iﬁrgd:ﬁloao NO, fromr?usesligg;bustlon (:E?nnll:s(::::t 2iﬁnr§(r)gyl‘(lj}je N5'"}?3?3'}32| ]
from mining runoff (blastmg agents gttt X gt X
GWP-GHG kg CO2 eq 1.16E+02 .!;‘i;i;?:‘n°';:’é“c:'e‘:.‘2ﬁ;‘?o°é£:;‘n§ Saor ocharge Wi 1LP J G T Ll
2. Excessi
— e N e —
ODP kg CFC-11 eq . - 1§ "\,,y _,_m.,ﬁ g : %:c'eine o:%(l:ﬂs]_sl Wsnﬂg&“
=1 y Fish kills, loss =) —
B1: USE BGE?JE%W&EAL DECONTRUCTION C2TRANSPORT g =28 REDChESY) E"TROP"'C“T'O"J Gl
AP mol H+ eq 6.79E-01 Consumables Eecriy consunption _ Manua Waste recovery, landfil ) )
production & use el!t:::gng‘r:ltswgm lnd(uter:t]bllndgepos?:on {rzzm sSapbY Kovement Emissions: 4. Oxygen Nr— 3. Algae Die &
fiouts have ss nputetom consumables  power plants (coalgas 0 e elarats Depletion Decompose ]
EP-fresh kg P eq 7.40E-02 b manufacturing combustion), S0,, NO, improper disposal/leakage {Hypoxia) {Oxygen Consumption)
POCP kg NMVOC e 5.00E-01 3.28E-01 0.00E+00 1.24E+00 | 5.60E-02 MND 2.13E+00
g q
ADP-min kg Sb eq 4.00E-04 0.00E+00 5.60E-03 | 5.77E-05 MND 1.87E-02
ADP-fossil MJ 1.65E+03 6.46E+02 0.00E+00 1.06E+04 | 1.95E+02 MND 1.31E+04
WDP m3 e 4 46E+01 0.00E+00 1.56E+02 | 5.94E+00 MND 2.11E+02
q

Eutrophication Potential
Nitrogen into environment
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Impact Categories

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation

A1-A3
(Manufacturing) | (Dis = PHOTOCHEMICAL OZONE CREATION POTENTIAL (POCP) FOR FRAMEWORK (e.q.. PRINTER)

Comparing the relative photochemical. (For compatated in wreat typical life cycle —

GWP-total kg CO2 eq 1.17E+02 4, A1: RAWMATERIAL | A2: TRANSPORTATION | A3: MANUFACTURING | A4: DISTRIBUTION VNS T R A
SUPPLY TO MANUFACTURER

POCP (kg C,H,-eq.) measures a

‘ capacity to form ground-level ozone

\ < fﬁ) [itances fonisty pllers Tapspor to (tropospheric ozone, photochemical

GWP-GHG kg CO2 eq 1.16E+02 4, ‘ smog) in the presence of sunlight,
O=—+G - o T - E% bt

Indicator Unit

relative to Ethene (C,H,). £
3.30E-05 e E;traptltl)n, r%fmltr]g, Fuel co;nbustlorr: during Cogrponen@ ;;roguctlon Transport to consumers V.&:s NO, Sunligh Ozﬁkm +PA!~J
. . - chemical production ranspo: assembly, specialized processes Emissions: Peroxyaceld
ODP kg CFC-11 eq Emissions: VOCs, NO, Emissions: Emissions: Solvents evaporation ~ NO,, VOCs from fuel “nite ﬁa.
NO,, VOCs (VOCs), energy use (NO,) J —
RELATIVE OZONE FORMATION POTENTIAL

(Examples, illustrative values)

o CIREE 34 o & %

Eth Py X Formald Meth;
(R) & o P R e e e i
=) % Ethene Reference: 100 T -

= r
B6: OPERATIONAL  gg; 0pERATIONAL ENERGY USE

AP mol H+ eq 6.79E-01 2 MODULES B* USE STAGE

-
EP-fresh kg P eq 7.40E-02 8 mi’

Propene Potency
B1: USE ENERGY USE ene
Congqmables Inks/toners: E"i‘grflgt'?y:"é::’gg‘?" E"i%‘ﬁ'ﬁ{%; osné:?g)tll)on Strléggeg;g g:tt!?lrlllal FormaI(:fzyI:yde Low —
production & use  potential VOC Lol Emissions: Emissions: Methane [ lPotency
POCP kg NMVOC eq 5.00E-01 3 I e e B G et | et

ADP-min kg Sb eq 4.00E-04"""W|""=000E¥00 [ 5.60E-03 | 5.77E-05 .87E-02
ADP-fossil MJ 6.46E+02 0.00E+00 1.06E+04 | 1.95E+02 MND 1.31E+04
WDP m3 eq 4 .46E+01 4.56E+00 0.00E+00 1.56E+02 | 5.94E+00 MND 2.11E+02

Photochemical Ozone Creation Potential
Creation of smog
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Impact Categories

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation

Unit A1-A TOTAL
(Manufaci  ABIOTIC DEPLETION POTENTIAL (INERALS & METALS) (ADP-min) LCA RAMEWORK (e, PRITER) 1) |  (A+B#C)

Comparing the relative abiotic depletion |

GWP-total kg CO2 eq 1.17E4 A2: TRANSPORTATION ADP-min DEFINITION i 7.98E+02
@

Indicator

TO MANUFACTURER Abiotic Depletion Potential (minerals & metals)
High ADP components measures a product's impact on the long-term

, q <+— (PCBs, microchips, bcarcity of.mintira] an;g miyal restourtces
) structural metal) y comparing their extraction rates to @
- >y known global reserves. Relative impact
GWP-GHG kg C02 eq 1.1 6E+ = = g&g Antimo?\y (Sb) equivalent (kg Sb-gu) 796E+02
. E);tractlon material Moving mined ores Component production,  Component assembly RLAVE DP m ACTOR %
refining, component to refinement assembly, material use  with structural metals iUy [chasiey
ODP kg CFC-11 eq 3.30E- il y g Thal et 4.43E-05
Non-renewable mineral Antlmony (Sb) Sb
and metal extraction =3 PRIMARY ADP-min DRIVERS (Resource Scarcity) —»J S.Tli r(%) 2; Hidg

Copper (Cu)  Cu 3.0
AP mol H+ eq 6.79E! IR @ idim () o 10 3.13E+00

g (S0

Resource Aluminium (Al) Al low
EP-fresh kg P 7.40E T-bu OPERATIONAL % *—“»ﬁ g DRIVERS & MITIGATION STRATEGIES
-fres g P eq 40E- g

Contributors: High component count, 5.97E-01
Consumables  B6: OPERATIONAL _ ENERGYUSE  DECONSTRUCTION CZTRANSPORT g oying materjal rare earth elements, precious metals :
(paper, ink with ~ ENERGY USE Ele(";‘r'::t'g ;Os"tsa:'gg)};m dus':‘:sneuna\Ibly mmfn‘ee o recovery, landfil Mitigation: Material Substitution wfgg,;“
mettélrligli?)‘rrtlezgﬁgé coErlgﬁtr::CItti‘(’)n M (:lspolsLa I ef?lgnsé%r(‘:)t(ﬁlgrlﬁgghnng)

POCP kg NMVOC eq 5.00E- (mgorADPimpactin B Standby) to environment - Closed-loop Recycling ~ @ é 2.13E+00
1.26E-02 : -04 0.00E+00 5.60E-03 | 5.77E-05 MND 1.87E-02
ADP-fossil MJ .65E+03 6.46E+02 0.00E+00 1.06E+04 | 1.95E+02 MND 1.31E+04
WDP m3 eq 4.56E+00 0.00E+00 1.56E+02 | 5.94E+00 MND 2.11E+02

Abiotic depletion of minerals
Depletion of non-fossil resources (minerals)
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Impact Categories

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation

C1-C4
. . A1-A3 A4 | A5 | B1-B7 | | D | TOTAL
) ) ) - : (Fnd of ) )
Lideais il (Manufacturing) | (| nee +C)
ABIOTIC DEPLETION POTENTIAL (FOSSIL FUELS) (ADP-fossil) LCA FRAMEWORK (e.a.. PRINTER
GWP-total kg CO2 eq 1.17E+02 Comparing the relative abiotic depletion ) 02

Al: RAW MATERIAL A2: TRANSPORTATION A3: MANUFACTURING ADP-fossil DEFINITION Qo
GWP-GHG kg C02 eq 1 . 1 6E+02 SUPPLY TO MANUFACTURER Abiotic Depletion Potential (fossil fuels) |.02

resources (Crude Oil, Natural Gas, Coa

@ éoz Process heat, energy  measures a product's impact on the long-term
: H <+—for injection molding scarcity of non-renewable fossil enert
ﬂ Lok A8s

+ o by comparing their extraction rates to
A known global reserves. Measured in
i‘TJ =4 (<) Megajoules (MJ) of primary energy. 05
2818 000 -

ODP kg CFC-11 eq 3.30E-05 >
Extraction, refining, Moving mined fuels Component production, Plastic pellets RELATIVE ADP-fossil FACTORS _ "o
chemical production. and resources assembly, materialand  (made from oil/gas) “ Relative Factor
Non-renewable fossil energy use with energy focus. bl
+ .79E- . . - f— ]
il mol H+ eq 6.79E-01 resource extracton PRIMARY ADP-fossil DRIVERS (Resource Scarcity) ———>| En&??fa?gasuca?ég?%s::ﬂfgsﬁ 00
£ 0al Coal Moderate
Oil Shale ~ Oil Shale 1.0
EP-fresh kg P eq 7.40E-02 (ouces oo O 01

DRIVERS & MITIGATION STRATEGIES

= i 198
@ .
() B6: OPERATIONAL

m»ﬁr":"'g.

Contributors: Plastics, logistics, high

C bl Ti ENERGY USE DECONSTRUCTION  C2: TRANSPORT tional
POCP kg NMVOC eq 5.00E-01 (paper, ?5#31 caar:risdges ingrggieernts Cectictyconaunpton | Manual | Wasto shsadng.matshalll - (S gations Materalswi ke s F00
petroleum ingredients), materialand £ ff. = eyd 15aSSCbIVA RIIOVEMEN disposal coffnct%?}c(e% béoel}ggggsplastICS) (ool

material energy presence s‘,..,,,f,,cif;" Material Loss . (design, %;nﬂ;axtu,m o

) (ADP-fossil impact in B consumables and use) from coal, gas (non-recycled resources) ransition to renewable enerﬁo
ADP-min kg Sb eq 1.26E-02 -02

T — M

ADP-fossil MJ 1.65E+03 6.46E+02 0.00E+00 1.06E+04 | 1.95E+02 MND 1.31E+04
WDP m3 eq 4.4 4.56E+00 0.00E+00 1.56E+02 | 5.94E+00 MND 2.11E+02

Abiotic depletion of fossil fuels
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Impact Categories

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation

C1-C4
. . A1-A3 A4 A5 B1-B7 D TOTAL
Indicator - (Manufacturing) | (Distribution) | (Installation) (Use) (Enﬂo f (Recovery) | (A+B+C)

GWP-total kgCO2eq|  1.17E4  WATER DEPLETION POTENTIAL (WDP) LCA FRAMEWORK (e.g., PRINTER)  E*02

Comparing the relative abiotic depletion

Water Depletion Potential (WDP) measures

) 4 +
GWP-GHG kg CO2eq 1.16E A1: RAW MATERIAL | A2: TRANSPORTATION WDP DEFINITION ® E+02
SUPPLY TO MANUFACTURER —

m I SpeCIallzeg washlr;g, p a product’s |m;l))?ct or} the long-term scarcity
<— cleaning, and specialise of non-renewable water energy ,
- - rface Wat dwat -
ObP | kg CFC-11eq 3.30E — | e F s g E-05
) ~ { P ° &= known global reserves. Measured in
* DO==0" = a ‘E =D cubic meters of primary water (m?).
AP mol H+ eq 6.79E- Extraction, refining, Moving mined resources,  Component production, Add spemalld e RELATIVE WDP FACTORS o E+00

chemical production, paper, and chemicals assembly, specialized water treatment and Depletionflustativevlues
pulp & paper production ~ Minimal WDP (fuel context) ~ clean room processes wash bath Source | Type {ntensity (e )
Low Scarcity Locsal Water | o Surface Water

EP-fresh kg P eq 7.40E- H@@» _—> PRIMARY WDP-fosal DRIVERS (Resource Scarcity) ——»J Lo g‘;:mw ‘E-01

Groundwater Regional Medium
‘ (stressed locations)Groundwater very high (Stressed)
B Local Water

C3: WASTE Surface Water Stressed
B1: USE ® % PROCESSING / C4: DISPOSAL (slt:esg:dm?oi;) locations 19N P Siress

ater stress  dependentb— (Unstressed) E+00
DRIVERS & MITIGATION STRATEGIES

POCP kg NMVOC eq 5-00E' 0% & ‘:. de'pml;tel:m R,esallnated Context-  context- SuriaoeWater
6 - »-M»rlr%

c bl p B6:E gggT&grElAl. RN (& T clontributots: }'i]igh paper content, spec(ializcled )
. onsumanles aper clean room washing, energy generation (cooling '
ADP-min kg Sb eq 126E' (paper, toner cartridges with production Electricity consumption ~ Manual Waste S?éggeg:g f::a?mal Mitigation: Materials with lower water water E'02
intensive inaredi i dicont bi (Printing, Standby)  ~ disassembly ~movement . intensity (e.g., recycled paper), advanced 100D )
water-intensive ingredients), (indirect high Water used n electiity disposal spechlled Watet TECyeE: e
(WDPwate{ lngenswe " Odprttzsencg) ; generaglon t(sct(mlmlg thelrma)l - hgg;glég kggs ce? gansm?n t? lower- waytefr s%r?sss‘ S
. impact in B consumables production and use)  power plants (coal, nuclear’ - ur esign for lower water footprint
ADP-fossil MJ 1.65E+ ! ? E+04

WDP m3 eq 4 46E+01 ’ 4.56E+00 ‘ 0.00E+00 1.56E+02 5.94E+00‘ MND ‘ 2.1ME+02

Water depletion potential
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Appendix B - Detailed LCIA Results

Appendix B: Detailed LCIA Results (by Module)
Table 12: Detailed EF v3.1 LCIA results by Module

Al_Raw
Materials A4_
Reference |and A2_Transport to A3_ Transport to (B1_ B6_ Energy |C2_Waste C3 C4_Waste
Impact category unit Components |Manufacturing Manufacturing |Customer |Consumables [Use Transport Processing
Ecotoxicity:
1.03E+03 1.04E+00 2.31E+02 1.22E+02 1.08E+02 1.65E+03 6.06E-01 7.37E+01
freshwater CTUe
Ecotoxicity:
. 9.67E+01 5.69E-02 1.17E+01 4.61E+00 4.14E+00 4.54E+01 7.00E-02 1.14E+01
freshwater, organics |CTUe
Climate change: land
use and land use 2.02E+00 3.62E-04 7.93E-01 2.71E-02 8.90E-03 6.87E-01 1.05E-04 1.91E-01
change kg CO2-Eq
Eutrophication:
utrophication 1.03E+00 4.49E-02 2.80E-01 | 893E-01 | 5.05E-02 | 3.07E+00 |  2.49E-02 1.50E-01
terrestrial mol N-Eq
Climate change kg CO2-Eq 9.03E+01 7.81E-01 2.35E+01 4.81E+01 4.16E+00 6.01E+02 1.00E+00 1.48E+01
Human toxicity:
carcinogenic, 2.48E-08 9.73E-11 7.93E-09 5.14E-09 3.99E-09 9.24E-08 2.56E-11 2.15E-09
inorganics CTUh
Ecotoxicity:
) ) 9.30E+02 9.86E-01 2.19E+02 1.18E+02 1.04E+02 1.61E+03 5.36E-01 6.24E+01
freshwater, inorganics |CTUe
MJ, net
Energy resources: calorific 1.33E+03 1.00E+01 3.20E+02 6.46E+02 5.21E+01 1.06E+04 1.29E+01 1.82E+02
non-renewable value
Particulate matter disease
) o 5.07E-06 4.22E-08 1.48E-06 4.53E-06 3.31E-07 1.16E-05 1.29E-07 1.17E-06
formation incidence
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Appendix C: Data Sources & Proxy List

Table 13: Data Quality Assessment

Data
Contribution
Database %
Source Ref. [Ref. Data Overall| Climate
Module |Process/Material (Version) Year |GEO |Technology |category [Quality| Change |Comment
White layer - 2811231 Polystyrene (PS)
resins Material was identified by Claigan
Main housing - 2811231 Polystyrene (PS) using FTIR to be PS
resins
Foam - 2811231 Polystyrene (PS) resins High Precision: Modelled using
Ecolnvent 3.11 Primary Activity Data (measured
market for polystyrene, general purpose | Claigan Lab Secondary weights) combined with secondary
A1l polystyrene, general purpose | APOS, U Data 2024 |GLO [Average Data Good 1.65% background data.
Clear layer A - 2811299 All other
thermoplastic resins, n.e.c.
Clear layer B - 2811299 All other
thermoplastic resins, n.e.c. Material was identified by Claigan
Black trim - 2811299 All other thermoplastic using FTIR to be PC
resins, n.e.c.
(2811299 = polycarbonate) High Precision: Modelled using
Ecolnvent 3.11 Primary Activity Data (measured
market for polycarbonate | polycarbonate | |Claigan Lab Secondary weights) combined with secondary
A1 APOS, U Data 2024 |ROW [Average Data Good 0.94% background data.

* Plus a whole additional data package for a 3rd
party reviewer
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Claigan Experience

 Claigan has been around for fifteen (15) years

* Life Cycle Assessment Experience

* Predominantly

e Electronics

e Medical devices

* Machinery

e Combination of

e Consumer

* Professional products
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Why Conduct an LCA? (Or EPD)

e Customer requirement

 Common in tenders for larger organizations

* Especially in the EU

e ‘Points’ towards a Certification
e Such as LEED or EPEAT

e Cost reduction

* Yes, cost reduction
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Co2 and Cost Reduction

e Co2 reduction means cost reduction

* A 20% reduction in Co2 normally means a 20% cost reduction

e Oversimplification

* Co2 emissions means energy

* Energy = Effort = Cost

* When you conduct an LCA

* You will identify at least two significant opportunities for
cost reduction
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Selling LCA to Management

e Interested in a cost reduction?

* And the customer will not ask for a price reduction!?

e Management will listen
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Questions!?

4.1 Impact Categories
Table 6: Impact Categories from EF v3.1 LCIA calculation

C1-C4
Il =il (Manﬁ:a-azring) (Distrﬁ:ution) (InstaAIIz\tion) I(BJ:;;, (EL';:’e;) f (Recgvery) (Z?;I-:(L:)
GWP-total kg CO2 eq 1.17E+02 4.96E+01 0.00E+00 6.15E+02 | 1.63E+01 MND 7.98E+02
GWP-GHG kg CO2 eq 1.16E+02 4.96E+01 0.00E+00 6.14E+02 | 1.60E+01 MND 7.96E+02
ODP kg CFC-11 eq 3.30E-05 6.88E-07 0.00E+00 1.04E-05 2.35E-07 MND 4.43E-05
AP mol H+ eq 6.79E-01 2.63E-01 0.00E+00 2.12E+00 | 7.00E-02 MND 3.13E+00
EP-fresh kg P eq 7.40E-02 8.00E-03 0.00E+00 5.11E-01 | 4.00E-03 MND 5.97E-01
POCP kg NMVOC eq 5.00E-01 3.28E-01 0.00E+00 1.24E+00 | 5.60E-02 MND 2.13E+00
ADP-min kg Sb eq 1.26E-02 4.00E-04 0.00E+00 5.60E-03 | 5.77E-05 MND 1.87E-02
ADP-fossil MJ 1.65E+03 6.46E+02 0.00E+00 1.06E+04 | 1.95E+02 MND 1.31E+04
WDP m3 eq 4 46E+01 4.56E+00 0.00E+00 1.56E+02 | 5.94E+00 MND 2.11E+02

Q&A




