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Why are EPDs important? @
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Why are EPDs important?
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The EU Sustainable Economic Activities Classification Regulation (Regulation (EU) 2020/852)
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The EU's new battery regulations
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Why are EPDs important?
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The EU's new ELV regulations
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(Environment Impact)

EU PUBLIC
PROCUREMENT LAW

t\&s EU Commission Proposes New SECONDIEDITIEN
CHRISTOPHER H. BOVIS

B%-8 Rules to Make Vehicles More
Circular
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www.globalpccs.com
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EU Public Procurement Regulations
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ISO — Environmental Standards

ISO 14024: 1999 Environmental labels and declarations (Type
I Environmental labeling)

« Voluntary

« Third-party certification
« Multiple-criteria (Based on life cycle consideration)

ISO 14021: 2001 Environmental labels and declarations (Type
II Self-declared environmental claims)

« Voluntary
« Self-declaration

ISO 14025: 2006 Environmental labels and declarations (Type
III Environmental declarations)

« Voluntary
« Third-party certification

« Present quantified environmental information (Based on LCA)
Primarily intended for business-to-business communication

@

MNNNn5sFI1U ISO aanReadausnuisn
wuvaaniilu 3 dscinn

o Y=

Lcolabe

www.ecolabel.eu
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Environmental Product Declaration (EPD)
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Declaration k /

Re-board Basic

from

Re-board technology AB

Measurable

oooooooo

Programme: The EPD® System, www. com

EPD International AB

A Transparency

o
= Impartiality
EPD registration number:

Publication date:
Valid until:

Revision date: 2024-03-15
(Version 1.1)

Third-party
Comparable verified
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Goal and Scope
(ISO 14041)

||

Inventory Analysis |
(ISO 14041)

||

Impact Assessment ___
(ISO 14042)
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Available at : www. Afnor.fr
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Source: http://www.solidworks.com/sustainability/design
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GOAL AND SCOPE

FUNCTIONAL UNIT/DECLARED UNIT

Declared unit Nlafdailundndusilugduundianeiaaa 1 Alanfu 9u
UssNauiLa? (ntnuavussadagiliusinagiu 1 Alanuil)

PCR ﬁ‘l?}’ymﬂ Declared Unit unu Functional Unit t#adannaun1svinduLag
AW KUA g usadunnlumiafernule

AsAfiedvlssiduianfidlatlsauiay EPD e PCR 4
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PRODUCT CATEGORY RULES (PCR) _ E P D At
DATE 2022-08-17

PLASTICS IN PRIMARY FORMS
PRODUCT CATEGORY CLASSIFICATION: UN CPC 347

VERSION 3.0.2

VALID UNTIL: 2023-06-21
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AsAvunaaann1silssiiiu — System boundaries

vauwanisus:ldulndnssda
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w o AL rou
ukdofuda Us=qh 1 Us:qA 2 Us:qA 3 Us:qf 4 duaaspns
(Cradle) (Gate ) (Gate 1) (Gate I11) (Gate IV) (Grave)
Cradle to Gate
Gate to Gate
P e e ———————— — — ———— =0
Gate to Grave
P e e e e e e e e e e e Lo

Cradle to Grave

© 2023 BSI. All rights reserved.
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Each of the three life-cycle stages above shall be
SYSTE M BOU N DA RY reported separately.
LIFE CYCLE STAGES

Upstream processes (from cradle-to-gate); Core processes (from gate-to-gate); Downstream processes (from gate-
to-grave)

 Extraction of non-renewable resources (e.g. External transportation to the core

operation of oil platforms and pipelines) processes « Transportation from preparation to an

« Growing and harvesting of renewable resources «  Production processes average retailer/distribution platform
(e.g. agricultural planting) «  Polymer production according to » End-of-life processes of packaging

*  Monomers production process technology and plastic type waste

» Additives and activators production processes «  Compounding Optionally, an EPD may provide
(e.g. fibre glass, carbon black, titanium dioxide, « Plastics waste and scraps environmentally relevant information
lubricants, fillers, pigments, etc.) recovery/recycling processes pertaining to:

« Solvent (used in polymerization) production - Storage and handling of materials, « Polymer/compound processing (**)
process (e.g. hexane, methylene chloride, storage and packaging of final product * Use phase
chloroform, sulphuric acid, trichloroethane, (see note 3) « End of life of product
methanol, etc.) « Maintenance (e.g. of the machines)

« Maintenance products and materials production . Production of additives used in auxiliary

« All relevant transportation (transport of raw core processes (e.g. chemicals for
materials, fuels and products at all stages) water treatment internal plant)

« Treatment of waste and wastewater generated Waste treatment of waste generated o |
by all upstream processes shall be included during manufacturing; W\

« Impacts due to the production of electricity and « Impacts due to the production of o) J}a
fuels used in the upstream module electricity and fuels used in the core /j

« Manufacturing of primary and secondary module %
packaging o)™

@



Post ndustrial

Post consumer

~aste

-

UPSTREAM PROCESSES

Plastics waste and
SCraps recovery,
recycling processes |

| LRl

CORE PROCESSES

DOWNSTREAM PROCESSES

Extraction of
1 non-renevable

Growing and
harvesting of

resources reng wable resowces
k4 & . - " 4
norganic Crude od Refining of Manufacturing of
Synthesis refinery harvested primary and secondary
processes Processes 1O0UTCes packaging
\ 4 Yy v A 4
Recyclable waste
Additives and Monomers Intermediate raw
activators synthesis materiais -
production pr pr $ Waste |
=+ Waste Treatment
L
A 4 .
> -
Materials storage e
and handing
» X
Compounding Polymerization
v A 4
Purification
Extrusion (solvent <
remowving )
A 4
.
» Extrusion
Pelletzng
v
Pedetzing
A 4
2 2
Washing
A 4
Post industrial
2
Drying recyclable waste
Storage 5
Pack Waste
eckaging + Waste Treatment
A 4
Polymer/Compound |
processing
/T
[~} .
Use phiss o8t industral
Post consumer
recyclable waste
———————————
SN, O
| Productand |
pockaging o Waste Treatment
end of e

Upstream processes: A
Raw Material
Monomers, Additives, Intermediate

raw material, etc.

Core processes: Polymerization,
Compounding, Power, Steam,

Cradle to gate

Waste, etc.
v
Legend
Included Included transport
process >
2 __6_‘);;;;,"_{ Optional transport
| ee———————————— IS
|__process |

System Boundarles

Downstream processes:
Transport to Customer

Qs

Asleunddeinaéu
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ANSHAR

&

15129
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Life-cycle stages and individual modules that shall be included within the LCA system boundary,
depending on whether the EPD is cradle-to-gate or cradle-to-grave.

PRODUCT CATEGORY RULES FOR PREPARING
AN ENVIRONMENTAL PRODUCT DECLARATION
FOR CLAY BRICK, CLAY BRICK PAVERS, AND STRUCTURAL CLAY TILE

\ﬂglb) ASTM
ul I[ INTERNATIONAL

CONSTRUCTION
PRODUCT STAGE PROCESS STAGE USE STAGE END OF LIFE STAGE

a . e o
= = = £ 6L 2 @ @ c = €5 = a -
@ > o S o £ a = = £ E o - s 2 s @ T
T a Q © o © < @ c © @ G s | Bae | E= =9 o o
ES| £ = e ES| 3 2 & @ e S5|63|%¢ = S 2
| B |2 | B |5 5| |8 | 2|8 |t |s8| & |2 |8
o 3 S=E = x g | s g & ° 2

£ § |o |[° =
Al A2 | A3 | A4 | A5 B1 B2 B3 B4 BS B6 B7 Ci1 c2 Cc3 C4

Cradle-to-Gate

Cradle-to-Grave

@

» The life-cycle activities and related processes shall include modules A1, A2, and A3—the production
stage—as defined below, with scenarios for other life-cycle stages as appropriate.

» A complete cradle-to-grave LCA shall be developed for the product, including all life-cycle stages and
modules, for a specified defined function and service life, inclusive of maintenance and replacement
and end-of-life effects.

© 2023 BSI. All rights reserved. 13




CUT-OFF RULES

ayan1slaieaadiu WaIIU BUATAANINNTTUUNEA TS
99% ageadsiuatlunisdseiiiu

DATA QUALITY REQUIREMENTS

mum"luanwansmnmaaaumaauamauaﬂ

dayatinduiginstdisnuavizgrianaviuidvaantiugnilssian:

speC|f|c data (also referred to as “primary data” or “site-specific data”) — AAYATITIUTINANNATLLIUNTHNER

A39MIANITATUAITAINATLLIUANTLAWICUDINRA ST U UKL auamnmuauﬂ waoamnsmmmanﬂau"lﬂ ANERA TN
nAndagilanizaalsnis@nsn

generic data (sometimes referred to as “secondary data”), divided into:

- selected generic data — mauammmaowauamuaﬂmﬂﬂ (12iu grudayatdendairtiasgrutayans)
mmsamuanwmuﬂmmwmuammuumhmammu,uum UREATUEIU

- proxy data — aya’annunastayaifiagiiily (1du sruayaidenndiuduargruiayans) Alaut
AuARNFUL A UAMAINLaYRVIVVINAAAY "selected generic data ”

1aa 1 Aiayatanng (Specific data) aggniunldiaua wnd

@ Fflusasldiayatawizdinsunsyuiunsudnenuidiiualiansu



A9 tAscviiauds1ans (Life
Cycle Inventory)

 Data collection

CO02
S02
PM10 i
Etc.
Plant—fiber composite 0.8 kg
Electricity 5.15 kWh
Water 2 kg Molding tool
Azodicarbonamide 0.03 kg ‘ Process

Electronic database
Literature data

Unreported data

Measurements
and/or
computations

@ Waste

n
»
e R

Software databases, and
internet sources on LCA

Scientific papers, public reports
and existing LCA studies

Provided by companies,
laboratories, authorities and
correlated source

Calculated or estimated where
data are nonexistent or should
be improved

Adapted from : Hauschild and Wenzel (1998)

Q
. eProductApplication =S

Angle
adjustment

Plant—Fiber Composite Microcellular
Foam Molded



Allocation
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llocation in Standards and Technical Rules
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When Physical Allocation Needed?

® Precondition to use physical values for
allocation is that the physical values reflect the
main characteristics of a product

® Usually corresponding to multi-output, co-
products with different revenue — such physical

values are not available.

N
@

a

N

When Economic Allocation Needed?

® Mass or volume is in most cases not an
appropriate figure to describe the technical
value of a product

® Lack of appropriate physical data, market prices
are a possibility to value the products.

4




Allocation

-

N

\
® Industrial process normally manufacture more
than one product on a single production line
® “How the environmental impact should be
allocated in each of product”
J

Energy 3 x 10° MJ

l

Raw material 1,600 kg

-_—

@ 30 kg
atmospheric emissions

4 N

Allocation methods
® Physical allocation

® Economic allocation

¢ v

Water 600 m?>

l 1,000 kg of Product A

»
>

Transportation

=

500 kg of Product B

100 kg 10 kg

solid waste  waterborne wastes



Physical allocation

Allocation for product A

Fasiu uu. uad A = fadIu U, ua9 B =
1000/1500 500/1500
| Energy 1 x 10° MJ Water 200 m?
Energy 2 x 10° MJ Water 400 m* l l
l l 1,000 kg of Product A Raw material

Raw material 1,067 kg

|
" 500 kg of Product B
4# Transportation 2551y ) s >

- Transportation
| l ! | | |
20 kg 67 kg 7kg

atmospheric emissions solid waste  waterborne wastes 10 kg 33 kg 3 ke

atmospheric emissionssolid wastewaterborne wastes

@



Economic allocation

-

Allocation for product A :

price A 2000 baht dadiu 57A1 229 A dadu 57A1 229 B
= 2000/5000 = 3000/5000

Energy 1.2 x 10°MJ  Water 240 m’ Energy 1.8 x 10°MJ  Water 360 m?

l 1 - 1,000 ke of Prodflct A Raw material 960 kg l l

Raw material 640 kg ‘ D
i Transportation
Transportation »
\ 4 500 kg of Product B

| | | ] | |

1
12 kg 40 kg 4 kg Ske 60 ke 6 ke

atmospheric emissions  solid waste waterborne wastes
atmospheric emissions  solid waste  waterborne wastes

@



Environmental Product Declaration

EP

Optional

LCIA framework (ISO 14042, 2002)

fA29819

=1 af =
NANSUTZINUUNYTIUNT « = = kgNO,, Pb, SO, CH,, CO, , 3uq

WadnsURy¥snenisderaludends NHUHANTINY  « — — | llunsa (Acidification)
ar - ) |
HanS=IL « — — - fnfenuaivdlidwanisiu)  NO,, SO, etc.

ey > Proton release (H¥)

nguNansznuIuUaiy - > Ul fiwiug, quamanysd, Suq

(ArUag1n 1SO 14042, 2002)

Source: (ISO 14042, 2002) available at www.afnor.fr

© 2023 BSI. All rights reserved.



A1sA1vuaunuIn (Characterization)

Qs =l

udusaulunsindayadsuiaassieg nlaannnstiud
PRI RE R TEA NSO RS b RN S AR YA b T TR 6 1 ep UaTalto bV
ARUNANTENURILIARAN

AsUsziiivvinldlaanisudavarsisusiasiilungu
nansenutaeAulaglusddiay

QU o

laganagisusazaidnaniniunisnaliiianansgnu

Q/ =2 ke

RILIARAULAACIIAU 96 2IUNNNALUSBIIDAIAURNT
NUFIU

T2im1 Characterization factor Tunisaautwatlaun
5uatinnindua1tvinansgny wagsINAINIKUauaY
LERYHNANIZNL

Inventory results Midpoint Endpoint Area of protection

Climate change T
Ozone depletion e g EHmEERes

Human toxicity
Respiratory inorganics
lonising radiation
Noise

Natural
Environment

= ——— Accidents

~—_ Photochemical ozone
formation

Acidification

Elementary flows

Eutrophication

Natural
resources

Ecotoxicity
Land use

\\\ Resource depletion

\

Desiccation, salination

Figure 1-1 Framework of impact categories for characterisation modelling at midpoint and
endpeint (Area of Protection) levels.

Source: (JRC, 2010. ) available at www. https://eplca.jrc.ec.europa.eu/

EP = ) (@) % EFy)

EP, (environmental impact potential) fie AldnenmvaINanIznundwindaudmiunansznu

Usziam j a9 (ke substance equivalent)

Q, (Quantity of substance) ApUTuauANTITANS j NUdBBDNIN (kg substance )
EF, (Equivalency factor) A® ALfiguvi1veed1s i ivinldiAanansenunied awindou j (kg

substance equivalent/kg substance j)

@




LCIA methodologies ++1! uaarisn1saaiian Characterization factor

nuanaIAUY ++11

Table 2 Analysed LCIA methodologies
Methodology Developed by Country of origin “m Methodology
CML2002 CML Netherlands Global warming potential (GWP)  kgCO,eq CML2001 BASELINE
Eco-indicator 99 PRé Netherlands
EDIP97 — EDIP2003 DTU Denmark Acidification potential (AP) kgS0.eq CML2001 NON-
' l BASELINE (Fate not
EPS 2000 VL Sweden included)
| Impact 2002+ EPFL Switzerland , Eutrophication potential (EP) kgPO,3eq CML2001 BASELINE
LIME AIST Japan (Fate not included)
LUCAS CIRAIG Canada
ReCiPe RUN + PRé + CML + RIVM Netherlands Photochemical ozone kgNMVOCeq ReCipe 2008
. . . ] : - creation potential (POCP)
Swiss Ecoscarcity 07 E2+ ESU-services Switzerland Environmental Product Declaration
TRACI US EPA USA Ozone depletion potential (ODP) kgCFClleq = WMO02014 / CML2001
MEEuP VhK Netherlands NON-BASELINE
SO 14025
ﬂ Abiotic depletion potential (ADP)  kgSbeq CML2001 BASELINE
for minerals and metals (non-
fossil resources)
Comparable with the same ,tic depietion potential (app) M3 CML2001 BASELINE
LCIA methodologies for fossil resources
Water deprivation potential m?3 AWARE Method / Bouley
(WDP) etal, 2017

@ Source: https://eplca.jrc.ec.europa.eu/uploads/ILCD-Recommendation-of-methods-for-LCIA-def.pdf



ANSANAANNINTENL

Climate change Stratospheric ozone depletion

Extraction of abiotic resources Extraction of biotic resources

Acidification

Nutrification
Human toxicity Ecotoxicity
Photo-oxidant formation Land use

Source: (UNEPDTIE, 2003)



Global warming potential (GWP)

Four GWP indicators shall be declared, both for Versions
1.0 and 2.0 of the default list of indicators. The four
indicators differentiate greenhouse gases depending on
their origin: GWP-fossil, GWP-biogenic, GWP-land use
and land use change (luluc), and GWP-total (the sum of
the other three GWP indicators). More guidance can be
found in the below section on Guidance on environmental
performance indicators.

Original reference
IPCC (2021)

@



https://www.ipcc.ch/assessment-report/ar6/

Acidification potential (AP)

Examples for unspecified emissions to air, unspecified
location

1 kg ammonia = 3.02 mol H+ eq.
1 kg nitrogen oxides = 0.74 mol H+ eq.
1 kg sulphur oxides = 1.31 mol H+ eq.

Original reference
Seppala et al. 2006, Posch et al. 2008

@




Eutrophication potential (EP)

Examples, emissions to fresh water
1 kg phosphorus = 1 kg P eq.

1 kg phosphate = 0.33 kg P eq.

1 kg phosporic acid = 0.32 kg P eq.

Original reference
Struijs et al. 2009 as implemented in ReCiPe

@




Photochemical ozone creation
potential (POCP)

Examples, unspecified emissions to air, unspecified
location

1 kg nitrogen oxides = 1 kg NMVOC eq.

1 kg carbon monoxide (fossil) = 0.0456 kg NMVOC eq.
1 kg acetic acid = 0.164 kg NMVOC eq.

Original reference
Van Zelm et al. 2008, ReCiPe 2008

@




Ozone depletion potential (ODP)

Examples for unspecified emissions to air
1 kg halon-1211 = 6.9 kg CFC 11 eq.

1 kg methyl bromide = 0.57 kg CFC 11 eq.
1 kg CFC 11 =1 kg CFC 11 eq.

The ozone

hole

il

Original reference
WMO 2014

@




Abiotic depletion potential (ADP) for
minerals and metals (hon-fossil
resources)

Examples

1 kg antimony = 1 kg Sb eq.

1 kg aluminium = 1.09 * 10~-9 Sb eq.
1 kg silver = 1.18 kg Sb eq.

Original reference

Guinée et al. 2002, van Oers et al. 2002, CML
2001 baseline (Version: January 2016)

@




Abiotic depletion potential (ADP)
for fossil resources

Examples
1 kg coal hard = 27.91 M]
1 kg coal soft, lignite = 13.96 MJ]

Original reference

Guinée et al. 2002, van Oers et al. 2002, CML
2001 baseline (Version: January 2016)

@




Water deprivation potential (WDP)

380 A9 AWARE wuas;lmewﬂw‘wuaammLLmnmasvmwmmwsau‘lmaauma

W‘LW] LLAZANUGAY msmawum Tagagindsunadnaninuasnsanaa aumma
uuﬂﬂusasznnunﬂ

582 m3 water consumed per ton of grapes produced in Mendoza, Argentina:
WDP = 582 m3 water x 37.597 (Agg_CF _irri for Argentina) = 21,881 m3
world eq. deprived/ton grape

Original reference
Boulay et al (2017)

@




PRODUCT CATEGORY RULES (PCR)
DATE 2022.08-17

“==EPD"

PLASTICS IN PRIMARY FORMS

VERSION 3.0.2

PRODUCT CATEGORY CLASSIFICATION: UN CPC 347

VALID UNTIL: 2023-06-21

Global warming potential (GWP)

Acidification potential (AP)

Eutrophication potential (EP)

Photochemical ozone
creation potential (POCP)

Ozone depletion potential (ODP)

kgCO.eq

kgS0.eq

kgPO,3eq

kgNMVOCeq

kgCFCllieq

Abiotic depletion potential (ADP) kgSbeq

for minerals and metals (non-

fossil resources)

Abiotic depletion potential (ADP) MJ

for fossil resources

Water deprivation potential

(WDP)

m3

CML2001 BASELINE

CML2001 NON-
BASELINE (Fate not
included)

CML2001 BASELINE
(Fate not included)

ReCipe 2008

WMO02014 / CML2001

NON-BASELINE

CML2001 BASELINE

CML2001 BASELINE

AWARE Method / Bouley
etal, 2017

PCR
JULY. 2016

VERSION ADOPTION VALIDITY PERIOD

JUNE 2021

Clay Brick, Clay Brick Pavers, and

Structural Clay Tile uncpc 2731and 3735

The product group includes manufactured masonry units made by forming and firing prepared
mixtures of clay, shale and other materials. These are generically known as clay brick, clay brick
pavers, and structural clay tile. Specific products are listed in Section 3.0 definitions and are given in
Table 1.

Impact Catogory Unit

Global warming potential (GWP) kg CO, equiv
Acidification potential kg SO, equiv
Eutrophication potential kg N equiv
Smog creation potential kg O, equiv

Ozone depletion potential

Total primary energy consumption

kg CFC-11 equiv

Nonrenewable fossil MJ (HHV)

Nonrenewable nuclear MJ (HHV)

Renewable (solar, wind, hydroelectric, and MJ (HHV)

geothermal)

Renewable (biomass) MJ (HHV)
Material resources consumption

Nonrenewable material resources kg

Renewable material resources kg

Net fresh water (inputs minus outputs) L
Non-hazardous waste generated kg
Hazardous waste generated kg

© 2023 BSI. All rights reserved.
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Case study
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Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e01039d6-2e98-479a-eae0-08db673344ea/Data
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Case study
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ENVIRONMENTAL PERFORMANCE -

ECOLEAN" AIR THE EUROPEAN MARKET

Ecolean® Air

INDICATORS Acronyms z::t-lziral unit Air 200 mil Air 250ml Air450mil

(1 package) Upstream Core Devwnstream Total Upstream Core Downstream Total Upstream Core Drevwnstream Total
Climate Change - total GWP-total kg 0O, eq B.78E-03 1.26E-03 5.95E-03 1.60E-02 973E-03 141E-03 656E-03 1.77E-02 151E-02 21ME03 1.09E-02 281E-02
Climate Change - fossil GWP-fossil kg CO; eq B.70E-03 1.13e-03 5.94E-03 1.58E-02 965E-03 1.26E-03 655E-03 1.75E-02 149E-02 1.89€-03 1.09E-02 276E-02
Climate Change - biogenic GWP-biogenic| kg CO:eq 290E-04 1.26E-04 8.35E-06 4.24E-04 322804 142E-04 924E-06 4.72E-04 4.89E-04 204E-04 1.51E-05 7.0BE-04
Climate Change - land use and land use change | GWP-luluc kg CO: eq 3.36E-08 446E-06 8.43E-06 129605 377E-08 4.96E-06 936E-06 1.44E-05 5.18E-08 809€-06 1.55E-05 23705
Ozone depletion [eln’g kg CFC-11 eq| 304E-13 681E-14 2T4E-15 375E-13 335613 T64E-14 277E-15 4.15E-13 5.32E-13 1.0%E-13 300E-15 6.44E-13
Acidification AP mole H+ eq | 382E-05 S.11E-06 21BE-D& 455E-05 422605 5.72E-06 237E-06 503E-05 6B8E-05 832E-D6 368E-D6 B.0BE-05
Eutrophication aquatic freshwater EP-freshwater | kg P eq 29707 6.20€-08 1.73E-08 3T6E-07 328E-07 6.94E-08 191E-08 4.17E-07 5.2ME-07 99E-08 321E-08 653607
Eutrophication aquatic marine EP-marine kg N egq 6.58E-06 1.62E-06 &31E-07 S84E-06 T3E0s 1.82E-06 E86E-07 981E-08 1.13E-05 2565E-06 1.06E-05 1.50E-05
Eutrophication terrestrial EP-terrestrial | mole M eq TO1E-05 1.13E-05 8.72E-08 9.01E-05 7.78E-05 1.26E-05 953606 1.00E-04 1.21E-04 1.87E-05 1.50E-05 1.54E-04
Photochemical ozone formation POCP kg NMVOC eq | 348E-05 1.14E-05 1.63E-06 4 T9E-05 3BBE-05 1.30E-05 1.77E-06 5.35E-05 5.85E-05 1.81E-05 2T1E-D6 793E-05
Depletion of ahiotic resources ADP-minerals o o, g 746000 242609 919E-11 998E-09 814609 27309 101E-10 1.106-08 1 48E-08 389608 1.58E-10 1 88E-08
- minerals and metals & metals
Depletion of abiotic resources - fossil fuels ADP-fossil M) 1.19E-02 S.80€-03 1.85E-02 363E02 1.33E-02 6A45E-03 1.98E-02 395E-02 200E-02 1.04E-02 2B2E-02 5.86E-02
WWater scarcity WDP m’ world eq | 9.44E-05 1.70E-04 6.34E-04 B.9BE-04 1.07E-04 1.86E-04 AB3E-04 9.75E-04 1.32E-04 294E-04 1.03E-03 1.46E-03
Use of renewable primary energy escluding
renewable primary energy resources used as PERE M) 3I81E-03 235602 202E-03 293E-02 4322603 258E-02 216E-03 332E-02 6.60E-03 395602 310E-03 452602
raw materials
el L
Total use of renewable primary energy
resources (primary energy and primary energy | PERT ™| 381E-03 235602 202E-03 293E02 423603 258E-02 21&6E-03 323602 &60E-03 395E-02 310E-03 45202
resources used as raw materils)
Use of non-renewable primary energy excluding
non-renewable primary energy resources used | PEMRE M) 137E-01 1.94E-02 1.85E-02 1.75E-01 1.52E-01 217E-02 1.98E-02 193E-01 235E-01 3ME-02 282E-02 296E-01
as raw materials
t‘:j d";“f‘;‘"ff‘::;‘;‘i primary energy resources | peyip iy M) 1.91E-01 191E-01 212601 212601 326E-01 326E-01
Total use of non-renewable primary energy
respurces (primary energy and primary energy | PEMRT ™) 338E-01 204E-02 1.85E-02 ETy) =) 364E-01 237E-02 1.98E-02 A07E-01 5.61E-01 33eE02 282E-02 623601
resgurces used as raw materizls)
Use of secondary materizl SM kg
Use of renewable secondary fuels RSF ™)
Use of nan renewable secondary fuels MRSF Wl
Net use of fresh water FW m’ 240E-05 451E-05 1.67E-05 B8.58E-05 2A3E05 4.93E-05 1.80E-05 9.36E-05 467E-05 THGE-05 ZAYE-05 1.50E-04
Hazardous waste disposed HWD kg 441E-13 335613 1.22812 1.9BE-12 S03E-13 361E-13 128E-12 215E-12 6.23E-13 S91E-13 1.73E12 254E-12
MNon-hazardous waste disposed NHWD kg 144E-05 T.76E-06 B6TE-04 BE9E-04 164E-05 B.58E-06 961E-04 9.86E-04 204E-05 1.33e-05 1.63E-03 1.67E-03
Radioactive waste disposed RWD kg 1.25E-08 1.80E-08 B99E-07 930E-07 142E-08 201E-08 Q0E-07 9ADE-0F 1.77E-08 320608 943E-07 993607
Components for re-use CRU kg
Materials for recycling MFR kg 355603 35503 3%96E-03 396E-03 623E-03 623603
Material for energy recovery MER kg 366E-05 3.646E-05 4.01E-05 401E-05 SE4E-05 5.84E-05
Exported electrical energy EEE M|
Exported thermal energy EET |

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e01039d6-2e98-479a-eae0-08db673344ea/Data

All results in the EPD are written in logarithmic base of ten. Reading example: 5.2E-03 = 5.2%10 = 0.0052.




ENVIRONMENTAL PERFORMANCE - ECOLEAN® AIR THE EUROPEAN MARKET

Unit per Ecolean®™ Air
INDICATORS ACronyms functional unit Air 200ml Ajr 250mil Air 450ml

(1 packags) Upstream Core Duovwristream Total Upstream Core Dicpaeristream Total Upstream Core Downstream Total
Climate Change - total GWWP-total kg CO; eq B.78E-03 1.26E03 595E-03 1.60E02 973E-03 141E-03 656E-03 1.77E-02 1.51E-02 T11E03 1.09E-02 281E02
Climate Change - fossi GWP-fossil kg CO; eq B.70E-03 1.13E03 594E-03 1.58E-02 9565E-03 1.26E-03 &55E-03 1.75E-02 1.49E-02 1.89E-03 1.09E-02 276E-02
Climate Change - biogenic GWIP-biogenic| kg CO:eq 290E-04 1.26E-04 B835E-06 4 24E-04 322E-04 142E-04 9 IE-06 4 7IE-04 4.89E-04 J04E-04 1.51E-05 FOBE-04
Climate Change - land use and land use change | GWP-luluc kg CO: eq 3.36E-08 4 A6E-06 B843E-06 139E05 377E-08 4. 96E-06 936E-06 1.44E-05 5.18E-08 S09E-06 1.55E-05 237E05
Ozone depletion QDP kg CFC-11 eq | 3.04E-13 EH1E-14 274E15 375E13 335E13 7.64E-14 ITFTES 415613 532E-13 1.0%-13 300E15 a.44E-13
Acidification AP mole H+ eq | 382E-05 5 11EDe 218E-05 4 55E05 4 22E-05 5.72E-06 TI7E-06 S03E-05 &HEE-05 B 32E06 36EE-05 B.OBE-05
Eutrophication aquatic freshwater EP-freshwater | kg P eq 297E-07 EE-DE 1.73E-08 37eE0T 328E-07 &.94E-08 191E-08 4.17E-OF 5.1EO7 SOUEDE 321E-08 65307
Eutrophication aguatic marine EP-marine kg M eq 6.58E-06 1.62E-06 &.31E-07 BE4E-06 T31E0s 1.82E-06 G86E-OF 981E-05 1.13E-05 285606 1.06E-05 1.50E-05
Eutrophication terrestrial EP-terrestrial | maole M eg 701E-05 1.13E05 8.7IE-D5 901E-05 7.THE-05 1.26E-05 953E-06 1.00E-04 1.21E-04 1.87E-05 1.50E-05 1.54E-04
Photochemical ozone formation BOLCP kg NMVOC eq | 348E-05 1.14E-05 1.63E-05 4 79E05 3BHE-05 1.30E-05 1.77E-06 5.35E-05 5.85E-05 1.81E05 271E-08 793E05
Depletion of abitic resources ADP-minersks | |0 S oq 7A6E09 242609 919E-11 998E09 | B14E09 272609 101E-10 1.10E-08 1.48E-08 1B9E09 1.58E-10 1.88E-08
- minerals and metals & metals
Dreplation of abiotic resources - fossil fuels ADP-fossil M) 1.19E-02 S.80E-03 1.85E-02 383E02 1.33E-02 6A5E-03 158E-02 395602 200E-02 1.04E-02 2HIE-02 5.86E-02
Water scarcity whDP m’ world eq | S44E-05 1.70E-04 6.34E-04 B.9BE-04 1.07E-04 1.86E-04 &83E-04 975E-04 1.32E-04 J94E04 1.03E-03 1.46E-03

A4) Transport to forming or filling

Upstream

A1) Raw material supply

AS) Forming Forming stage: A4) - A5)
B1) Filling operation
Product stage: A'l) - A3) B2) Distribution of filled packaging
° B3) Transport to reconditioning .
Use stage: B1) - B5)

B4) Reconditioning

B5) Transport to re-filling

C1) Disassembling / sorting

C2) Transport to recovery / disposal
C3) Final disposal

A2) Transport
A3) Manufacturing

vy

End of life stage: C1) - C3)

Source: EPD Packaging PCR (2020)

© 2023 BSI. All rights reserved. 36

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e01039d6-2e98-479a-eae0-08db673344ea/Data



Case study

PET/PE/EVOH/PE-MY280* N . .
Raw materials supply Intermediate and secondary packaging

Raw materials extraction Raw materials extraction Upstream

Raw materials supply Post-cons and pre-cons recycled PET

—

LI

AR ~ Cast extrusion 1
Blown extrusion F'ETﬁlm| Regrinding
T . PEfilm — Thermal lamination ‘

ith EVOH
d oo - PET/PE/EVOH/PE peel film |

Reel winding and primary cutting .

recovered
Reel winding and primary cutting scraps

‘PRODUCTION SITE SAN DANIELE (UD}, ITALY - - - : Intermediate packaging Core

Roll Transportation

Secondary cutting

‘PRODUCTION SITE AMARO (UD). ITALY Final packaging g

Roll transportation to themoforming site

. : . . Downstream
Dismantling and sorting operations

Transport to final disposal/recovery site

@ Final disposal

Source: https://www.ambpackaging.com/de/wp-content/uploads/2022/09/EPD_Multilayer PET_PE _EVOH_PE_Final.pdf



Case study

PE -
EVOH -
PE -

Environmental Performance

PET/PE/EVOH/PE-MY280*

Thickness

Unit weight

280 pm

320 g/m?

PET -

INDICATORS DESCRIBING POTENTIAL ENVIRONMENTAL IMPACTS

Indicator Units/D.U. Upstream Core Downstream TOTAL
GWP kg CO, eq 3,56E-01 1,62E-01 9,72E-02 6,16E-01
GWP,f kg CO, eq 3,55E-01 1,62E-01 9,69E-02 6,14E-01
GWP.b kg CO, eq 1.12E-03 1,89E-05 3,01E-04 1,44E-03
GWP, luluc kg CO, eq 5,19E-04 5,61E-06 1,88E-06 5,26E-04
AP kgSO, eq 1,14E-03 5,58E-04 1,93E-04 1,89E-03

——
EP kg PO, * eq 2,21E-04 5,77E-05 3,10E-05 3,10E-04
 ——
POCP kg NMVOC eq 9,68E-04 3,98E-04 2,20E-04 1,59E-03
T
ADP-e kg Sbeq 2,42E-05 3,79E-09 4,70E-09 2,42E-05
ADP-f MJ 9,20E+00 2,54E+00 5,39E-01 1,23E+01
WDP m’eq 1,58E-01 1,18E-02 3,88E-03 1,74E-01

Source: https://www.ambpackaging.com/de/wp-content/uploads/2022/09/EPD_Multilayer PET PE_EVOH PE Final.pdf

The detailed environmental performance (in terms
of potential environmental impacts, use of resources
and waste generations) are declared per 1 m? of film
and reported for life cycle stage, according to the
PCR, and in aggregated form in the column «Total».

*The results also refer to the product PET/PE/EVOH/PE-MY230

GWP Global warming potential, total
GWPf Global warming potential, fossil
GWP.b Global warming potential, biogenic

GWP.luluc Global warming potential, land use and
land use change

AP Acidification Potential

EP Eutrophication Potential

POCP Photochemical oxidant formation potential
ADP-e Abiotic depletion potential - Elements
ADP-f Abiotic depletion potential - Fossil fuels

WDP Water scarcity potential



Case study

l ENVIRONMENTAL PRODUCT DECLARATION (EPD)
FOR PLASTIC COATED FABRICS FOR THE
AUTOMOTIVE SECTOR OF

winningplus

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e01039d6-2e98-479a-eae0-08db673344ea/Data

UPSTREAM

ECOCOSTO

RAW MATERIALS,
FABRIC AND PAPER
SUPPORT ARRIVAL

PAPER
WARMING

PVC PREPARATION

POLYURETHANE
PREPARATION

FABRIC
COATING

SORTING

PACKAGING

DOWNSTREAM
— ~ ’ \
ALOCOSTO AN | I
RAW MATERIALS, Vi PRODUCT I
FABRIC AND PAPER I DISTRIBUTION |
SUPPORT ARRIVAL I |
I |
| | PRODUCT AND I
PAPER I PACKAGING

WARMING | END OF LIFE |
| | I
I I
1 I
: I l
POLYURETHANE I I
PREPARATION 1y |
1) I
FABRIC I |
COATING 1y |
I I
SORTING I I
1) I

|
PACKAGING I [
/I I \
\ /

————— -— s b I

Fig. 1- Production flows and LCA system boundaries



Case study

@

INDICATORI TOTALE UPSTREAM CORE DOWNSTREAM
GWPuo | Fossil 1,11E+01 8,44E+00 1,66E+00 1,04E+00

Bio kg COzeq 4,08E-02 1,46E-02 2,72E-03 2,35E-02

Land use 1,50E-02 1,48E-02 5,58E-05 9,86E-05

Total 1,12E+01 8,47E+00 1,66E+00 1,07E+00
AP kg SOzeq 3,99E-02 2,96E-02 7,54E-03 2,72E-03
EP kg POs~eq 1,33E-02 9,58E-03 1,67E-03 2,01E-03
POCP kg NMVOC eq 3,37E-02 2,20E-02 8,92E-03 2,80E-03
ADPe kg Sb eq 1,93E-05 1,73E-05 1,35E-07 1,90E-06
ADPFf MJ 1,60E+02 1,29E+02 2,25E+01 7,61E+00
WSF m’eq 4,10E+00 3,30E+00 | 1,93E-01 6,08E-01
PERR |Energy carrier 6,86E+00 6,02E+00 7,25E-01 1,13E-01

Raw material 0,00E+00 0,00E+00 0,00E+00 0,00E+00

Total " 6,86E+00 6,02E+00 7,25E-01 1,13E-01
PERNR | Energy carrier 1,81E+02 1,45E+02 2,79E+01 8,22E+00

Raw material 2,89E-02 2,89E-02 0,00E+00 0,00E+00

Total 1,82E+02 1,45E+02 2,79E+01 8,22E+00
SM kg 0,00E+00 0,00E+00 0,00E+00 0,00E+00
RSF MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00
NRSF MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00
FW m? 2,55E-02 7,38E-03 1,84E-03 1,62E-02
HWD kg 0,00E+00 0,00E+00 0,00E+00 0,00E+00
NHWD kg 6,32E-01 0,00E+00 1,10E-01 5,22E-01
RWD kg 2,53E-04 119E-04 8,04E-05 5,28E-05
CFR kg 0,00E+00 0,00E+00 0,00E+00 0,00E+00
MFR kg 2,61E-01 4,58E-04 1,20E-01 1,41E-01
MFER kg 5,08E-01 0,00E+00 0,00E+00 5,08E-01
EEE MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00
EET MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00

Tab. 2-Potential impacts, use of resources, waste and output flows EcoCosto 199/10 HTG 13-10 [DU: 1m?]

Source: https://api.environdec.com/api/v1/EPDLibrary/Files/e01039d6-2e98-479a-eae0-08db673344ea/Data




VERIFICATION CHECKLIST

MANDATORY (M) CHECKED AND
1 GENERAL INFORMATION / OPTIONAL (0) REFERENCE APPROVED N/A
141 |Commissioner of LCA study, LCA practitioner. M EN 15804 ch. 8.2 N |
1.2 |Date of issue of LCA report. M EN 15804 ch. 8.2 \ O
Statement that the Life Cycle Assessment study has been performed in accordance with the ) .
1.3 |requirements of EN 15804 (date and version) and applicable PCRs (date and version). M EN 15804 ch. 8.2 and applicable PCRs N .
1.4 |Any other independent verification of the data given in the LCVLCA documentation? o A O
MANDATORY CHECKED AND
2 STUDY GOAL / OPTIONAL REFERENCE APPROVED N/A
o4 |Reasons for performing the Life Cycle Assessment. M EN 15804 ch. 8.2 N
oo |Intended application (e.g. for EPD, databases, publication etc.). M EN 15804 ch. 8.2 .
0q |Targetgroup (B2B, B2C, ...). M EN 15804 ch. 8.2 al d
MANDATORY CHECKED AND
3 FUNCTIONAL UNIT / DECLARED UNIT / OPTIONAL REFERENCE APPROVED N/A
31 |Functional / Declared unit, including relevant technical specification. M EN 15804 ch. 6.3.1-6.3.3 and applicable . O
PCRs
3.p  |Afactor for the conversion into kg, when applicable. M EN 15804 ch. 3-36?(-%3-3 and applicable J o
S
A1 to A3: Allocation of co-products:
B)  Selection of the allocation factors for co-preduct allocation
54 b)  Jusfification of selected allocation method (economic, physical) M EN 15804 ch. 6.4.3.2 and annex B.1, and v a
) Justification of specific allocation processes (e.g. if data are not available to allocate according CEN TR 16970 ch. 6.4.3.2f
to the EN 15804 rules)
H)  No declaration of loads and benefits in Module D from allocation in A1-A3.
A4 to A5 (optional module: mandatory for services): Clear description of all processes the modules N |
55 |cover. M EN 15804 ch. 6.3.5.3 and applicable PCRs J o
6 g?::unling for losses in the modules in which they arise (e.g. A4, during fransport to construction " EN 15804 ch. 6.3.5.1 4 5 1 7 - f h kI -
57 |B1 toBS (optional module): Description of all processes the modules cover. M EN 15804 ch. 6.3.5.4 and applicable PCRs J u] O p I CS O r C e C I S
5.8 |B6 and B7 (optional module): Description of all processes the modules cover. M EN 15804 ch. 6.3.5.4 and applicable PCRs N o
59 |C1toCa: Description of all processes the modules cover. M EN 15804 ch. 6.3.5.5 and applicable PCRs v
C3:
a) Waste treatment
b) Materials for recycling
¢) Impacts of recycling processes to achieve end-of-waste state
5.10 - Jusiification that the end-of waste state has been reached M EN 15804 ch. 8.3.5.5, ch.7.2.4.4 (Table 8) J O
. . and annex B.1, and applicable PCRs
Existing purpose
Existing market or demand
Compli with technical and legal guideli
Fulfils limit values for Substances of Veery High Concern (SVHC).

© 2023 BSI. All rights reserved. 41



Process for EPD Development

@

Contact Us -
EPD Southeast Asia

Email: admin@epd-southeastasia.com
Phone: (+62) 899-9000-055

Step 2

Perform LCA based on PCR

If the PCR of your product is available, you need
to perform LCA based on the PCR and compile
it in accordance with our EPD General
Instruction.

Step 4

Step 1
Check PCR Availability

You need to follow PCR to perform
LCA for EPD. Check in our website,
whether your product’s PCR or not.

Develop new

PCR
if not available
for a product
category

Source: https://www.epd-southeastasia.com/epd-process

Step 3

Verification

Your EPD Document have to be verified by
valid independent verifiers before
registration for EPD

Look for
Independent Verifiers

The verifiers work independently without the
involvement of the Secretariat. Full list of independent
verifiers:

Step 6

Step 5

Registration and Publication

The organisation developing the EPD shall
submit the EPD to the Secretariat.

The publication/issue date in the EPD should
be set to the date when the documentation is
submitted.

erved.

42



The international EPD system originated in Sweden and is operated by EPD International AB.
Major EPD operators in the market:

@

Germany IBU France PEP France INIES EPD Sweden Spain DAPcon
m\ - . ® ®
und Umwelt o3 THE INTERNAT IONALED'ESE @0 ns

UK BRE Japan SumPO UL EPD EPD Norway Austria EPD

© epd-norge | B5y-EPD
@ T Baustoffe mit Transparenz
EPD Denmark EPD Italy EPD Ireland Finland RTS EPD China
{eoddonm Qrk E PD %,bo\“"”*? 8 @?@@m%ﬂ
%2 .EPD): ERD
®e* IRELAND ‘%EPD)E - B 7
THE ENUIZHHENTAL FRODUCT SECLAATION G Yoty aun®” =

https://www.cirs-ck.com/en/environmental-product-declaration-epd-certification
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What's the difference? EPDs vs ISO 14067 carbon footprint

LCA (ISO 14040 and ISO 14044) Normative Standards LCA (ISO 14040 and ISO 14044)
191 Hotspot uazwansznusa Goal & scope definition 194 Hotspot waysasavinasuaudi
fowadaunnautAas o TuNIaiauai WASULALY LA TURNIANRLUNA O U
UsgLani@ennu LAEAU

Upstream process System Boundary Cradle to gate
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» EPDs are not just about compliance
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