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The new Ecodesign Regulation — under legislation

Ecodesign for Sustainable Products Regulations (ESPR)

will introduce more extensive ecodesign requirements for many more product groups

= Durability, reusability, retrofittability and repairability of products

= Substances that inhibit the ability of circulation

= the presence of substances of concern in products; tracking of all substances of concern
throughout the life cycle of products,

» Energy and resource efficiency (= Reduction of primary energy demand 1027 TWh/p.a. to ~ 1500
TWh/p.a.)

= Recycled content

» Reprocessing and recycling

= CO, - and environmental footprint

« and Information requirements, including a digital product passport

A TUVRheinland®
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Life Cycle Assessment (LCA) and Product Carbon Footprint (PCF)

LCAs/ PCFs serve the purpose of innovation, sustainable transformation of products and processes as well
as differentiation from competitors and a science-based marketing.
f TR

Recycling Resources

= A life cycle assessment is used to determine
environmental impacts over the entire life cycle of a
product. ,
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Life Cycle Assessments according to ISO 14040 and 14044 or Product Carbon
Footprint according ISO 14067

Overview

Documentation of ecological aspects
of the products
Proof of sustainability commitment

for consumer
Innovative product and eco design
Reduction of environmental impact

Application into

market

2. Inventory analysis

TUVRheinland®
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Life Cycle Assessment — Environmental Impacts

Relation between LCA and PCF
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Product Carbon Footprint:
involves determining the total amount of CO, and other greenhouse gases

generated along the entire value chain of a product.

Resource use

Conference: Sustainability of Products - LCA in Practice

Global warming because of greenhouse gases in the atmosphere

Increased human-induced nutrient inputs to environmental systems

Reduction of the pH value of soil and water bodies due to acid input

Consumption of fossil and elemental resources

Air pollution due to high concentration of ozone and photo-oxidants

TUVRheinland®
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Example: Office Chair 1/3

e

Source: Data (environdec.com) 71

= Functional Unit: One chair in use for 8 hours a day, 5 days a
week, for 15 years. (Production location Spain)

« Components/ Raw Materials extraction
* Manufacturing Process

Core

* Raw materials/ components transportation
» Product manufacturing processes

» Waste treatment

* Electricity, Natural Gas, Water

« Maintenance

Downstream

* Distribution

* Maintenance

* Product use

» Product and packaging end of life

TUVRheinland®
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https://api.environdec.com/api/v1/EPDLibrary/Files/1f0d2513-292c-4db5-e5e6-08da53492d7b/Data

Example: Office Chair 2/3

Source: Data (environdec.com)

e o
Product
m % of total weight | Recycled content
Steel 4,4636 27,57% 42,85%
Aluminium 0,1683 1,04% 62,50%
PAG 3,1188 19,26% 46,36%
Polyurethane 1,1239 6,94% 8,40%
Polyester 0,0300 0,19% 21,00%
POM 0,0730 0,45% 5,00% Recycled material
Polyester Cloth 0,1140 0,70% 0,00%
O - 000
Product 35,96% 35,96% 0,00%
Packaging ' TOTAL (Packaged product) ~ 4597%  4597%  0,00%
m % of total weight Recycled content
Cardboard 2,6000 16,06% 100,00%
LDPE 0,1260 0,78% 0,00%
Paper 0,0060 0,04% 60,00%
TUVRheinland®
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https://api.environdec.com/api/v1/EPDLibrary/Files/1f0d2513-292c-4db5-e5e6-08da53492d7b/Data

Example: Office Chair 3/3

Source: Data (environdec.com)

Environmental performance
Potential environmental impact

| PARAMETER | UNIT | UPSTREAM| CORE |DOWNSTREAM| TOTAL |

Fosil KgCO2eq. 7,17E+01 5,93E+00 4,05E+00

82 kg CO,eq. ~ 480 km car travel / per person

Bi i 2eq. 4,20E-01 9,27E-04 57E-04
Global warming logenic KgCO2 eq Oe-01 9 0 3,57E-0

potencial (Gwp) landuseandland ) .0 5g9r 02  106E-03  825E-05 |-
transformation

TOTAL KgCO2 eq. | 7,22E+01 m 4,05E+00  8,22E+01

Acidification potential (AP) KgSO2eq. 2,78E-01 1,76E-02 1,69E-02 3,13E-01

KgPO43-
g.

Eutrophication potencial (EP) 1,16E-01 3,13E-03 2,77E-03

Formation potencial of tropospheric kg NMVOC 230801 1,62E-02 2 34E-02

ozone (POCP) €q.
Abiotic depletion potential - elements  KgSb eq. 3,89E-04 5,62E-07 3,51E-07
MJ, net
Abiotic depletion potential - fosil fuels  calorific 1,13E+03 8,74E+01 5,74E+01
value
Water scarcity potential m3 eq. 4,16E+01 8,38E-01 2,04E+00
TUVRheinland®
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Source for comparison data: ghg-conversion-factors-2023-condensed-set-update.xIsx (live.com)
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https://api.environdec.com/api/v1/EPDLibrary/Files/1f0d2513-292c-4db5-e5e6-08da53492d7b/Data
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1166236%2Fghg-conversion-factors-2023-condensed-set-update.xlsx&wdOrigin=BROWSELINK

Example: Coffee Machine 1/2

Source: coffee-machine-sica.pdf (wordpress.com)

Remanufacture Recycling

= [

Materials — Manufacture + Transport - Usage —r-l Disposal
R —
Filter ||| cCoffee L — — — —
Paper ||| Beans
_____________________ |
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Table 1 Material and Process Energy Demand

Material Process Total
Component Material Process Mass  Energy Energy Production
kg 1] M Energy MI

Small steel parts Steel Def. Processing 0.1z 9.72 0408 10.13

Glass Jug Glass (Pyrex) Moulded 0.33 £.25 2.706 10.96

Electronics & Electronics Assembled 0.007
LED 21 0.91

2191

0.035 2485 0.07 2.55

Cable core, 1m

Copper Def. Processing

Plug Pins Def. processing 0.03 2.16 0.069 2.23

Packaging, box Cardboard Construction 01325 35 0.0625 3.56

TOTAL 1873 170.135 14.33 184.45

Each use cycle also consumes a filter paper, weighing approximately 2 grams. Over 5 years

1,825 of them (3.65kg of paper) are used.

TUVRheinland®
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https://gearoidryan.files.wordpress.com/2013/12/coffee-machine-slca.pdf

Example: Coffee Machine 2/2

Source: coffee-machine-sica.pdf (wordpress.com)

= Functional Unit: This coffee machine (640-watt) used once a day over a lifespan of 5 years, the total electrical power
consumed is 194kWh (location: Ireland).

CED of a product refers to the total energy usage of a product throughout its life cycle.

Baseline CED Assessment Baseline vs. Redesign CED
2000 2000
1800
1600 1500
1400
S 1200 _
= = 1000 M Baseline
5 1000 _
2 200 ? M Redesign
- €00 5 500 0 40% renewables
= i
200 n_MatE'IIM ufact IT r‘t:I u i |
. __- | | | | | rials Man ure Transpo z& izposa
Materials Manufacturs Transport Use Dizposal 500

The two redesign changes which impact the production stage are the replacement of the glass carafe with a vacuum flask carafe and the inclusion of the reusable stainless-steel

filter. .- ;
TUVRheinland®
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https://gearoidryan.files.wordpress.com/2013/12/coffee-machine-slca.pdf

Example: Stuffed toy 1/2

Source: A Playful Life Cycle Assessment of the Environmental Impact of Children's Toys (depaul.edu)

= Functional unit: one toy (quantity) providing a minimum of two hours of entertainment (service, quality, and duration) for
a child aged 4-10.

= Scope: a small plush dog (4 inches by 4 inches by 12 inches), a plush dog with battery pack for tail wagging (4 inches by
4 inches by 12 inches), and the children’s game Marble Frenzy™

TUVRheinland®
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https://via.library.depaul.edu/cgi/viewcontent.cgi?article=1141&context=depaul-disc

Example: Stuffed toy 1/2

Source: A Playful Life Cycle Assessment of the Environmental Impact of Children's Toys (depaul.edu)

Eutrophication: human-induced nutrient inputs to environmental systems

Global Warming Potential Eutrophication
2 ~
. 2 kg COZ eq. 1.80€-03 ~1.5 kg N eq.
1.60E-03
w ~1.5 kg COZ eq. 1.40E-03 ~1 kg N eq.
ok 14 O 1.206-03
]
912 1.00€-03
~ L ~1 kg COZ eq. Eﬁ 8.00E-04 ~ 05gNeq
S os 3 6.00E-04
B 06 4.00E-04
Y 2.00E-04
D Stuffed Dog no Battery Stuffed Dog with Battery Marble Run
Stuffed Dog no Battery Stuffed Dog with Battery Marble Run Eutraphication
Globl Warming . . .
m Polyester/Felt B Fleece ® Injection Moulding
® Polyester/Felt H Fleece ¥ Injection Moulding ) . )
Plastic- Polyethlene m Plastic- Polybutlyene  m Plastic- nylon granulate Plastic- Polyethlene W Plastic- Polybutivene W Plastic- nylon granulate
W Polyester Fiberfill W Battery W Paper m Polyester Fiberfill m Battery m Paper
mPVC m Cardboard mPVC W Cardboard
1 kg CO,eq. ~ 1 kg of milk g TOVRheinland®
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Source for comparison data: buel.bmel.de/index.php/buel/article/download/43/Brade-92-1-html?inline=1
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Summary — LCA and PCF in ESPR

Lifecycle Assessment Product Carbon Footprint
(LCA) (PCF)

Data Raw materials,
background processing, transport
data, use, end of life

Raw materials,
processing, transport data,
use, end of life

Advantages | - Different - Compared to LCA, itis
environmental limited to a single
impacts are environmental
considered category (climate

- Scientifically change)
accepted - Regarding
methodology communication

- Standard based
- Holistic approach
that identifies

possibilities, currently
the most "popular” and
often the most relevant

hotspots for in LCAs.
optimization
ISO ISO 14040 ISO 14040
Standards ISO 14044 ISO 14044
ISO 14067
Complexity high medium
18 11/6/2023 Conference: Sustainability of Products - LCA in Practice

= Life cycle assessment is an ecodesign requirement and
addresses:

— Transparent presentation of the environmental
characteristics at the product level, and derivable product /
process optimizations

— Realization of optimization potentials e.g. Saving
resources, reducing energy consumption, which helps
to reduce greenhouse gases

— Competitive advantages through differentiation in the
competitive environment and therefore intended to be
published by manufacturers in the Digital Product
Passport under the ESPR

= There are always greenhouse gas emissions that can be
avoided, e.g. through product and process optimization, but
there is also always a part that is unavoidable, which can
then be offset accordingly with high-quality recognized climate
protection projects to achieve a product without greenhouse
emissions.

TUVRheinland®
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hank you for your attention

www.tuv.com

Susanne Jorre
Susanne.Jorre@de.tuv.com:; +49 221 806 4501
Sustainability Expert, TUV Rheinland Energy GmbH
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