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UNEPZ2}AE| @93 CHS =22X| $oK Plastic treaty)

Carbon neutral

by 2050

Carbon neutral

O We will achieve net zera
0 GHG emissions by 2050

n
MANUFACTURE i
FOR CIRCULAR USE LESS TO .
ECONOMY MINIMISE WASTE Extraction of

Raw Materials

COLLECT AND
SORT WASTE

Recycling of
CIRCULAR . & ety é
ECONOMY » st | kmLife cycle | uma
_— assessment
NS

Packaging o)

f LESS NATURAL MINIMISE WASTE ‘ kjllsaei:tr::xance and Dis"ibUtion
RESOURCE USE TOLANDFILL
o O ol = IT HF
Q% & DHCHSS St T |E K= ERAIRIT AK

MAXIMISE
RECYCLING

€ Renewable X{|E2| H1PH EtA 2= 224
& Renewable M|Z2Q| EIABIX|Z AP
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o 2} SHHE MEHO| JHs o, Y20 h2) DR dHEH0| HE A +~ US
o EtABIXI AYX|E]2 F2 Attribution LCA H&, consequential 7H'E0| ZetE|X| QL= F9
H X|Xlof| M= consequential JHE X & 3|8
2 MH = [IE7|5 YA avoid burden(substitution) X&

T HEA

HE BEsto] 22 1S 71EL R
Attributional H AR5t F 214 2|z 2y Ao
LCA Sl= H|=20f| Cf$t A 2 34
B A3
O|At ZHe| A2tz oAt 2H o= A
Consequentjial Y He = v dekg = 3 4o
LCA of= 2tg 5 stof| o 2014
St dE A3




. H
SE= PN S S

- substitution(avoid burden) & X-& O{§ 5! XM 20f 2t0l, MZ9| Bt =t

Ao M= LB O 2 Attributional LCA - partitioning &

ol

—

PARTITIONING

splitting of processes based on a certain

ATTRIBUTIONAL LCA

CONSEQUENTIAL LCA

/

SYSTEM EXPANSION
consider all functionalities/products and their

T

SUBSTITUTION

one common approach to deal with a market

criterion (e.g. energy content)

overall system; not useful to specify impact per

specific functionality/product

effect; it presumes demand-constraint and a

PRODUCT SYSTEM
j

PRODUCTION
(e.g. biogas burning K
in cogeneration unit)

(e.g. electricity)

COPRODUCT

PRODUCT SYSTEM

COPRODUCT
(e.g. heat)

PRODUCTION
(e.g. biogas burning
in cogeneration unit)

COPRODUCT
(e.g. electricity)

COPRODUCT
(e.g. heat)

lowering of alternative production

PRODUCT SYSTEM

PRODUCTION
(e.g. biogas burning
in cogeneration unit)

yd

COPRODUCT
(e.g. electricity)

COPRODUCT
(e.g. heat)

ALTERNATlVE

PROD":..LCTlON OF CO-
PRODUCT

(e.g- market mix of

- “heat production) -
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O L.

BASF Al -

consequential 74

2

10

— | -t =t E A . . D .
. SISHA X2 0] 2 LDPE M|Z LCA =81 (substitution ,J av0|ded burden Xg)
- it = H|Z2tAE] ofebH THE8 HZ2tAE 4249
HIPY S+ QS = HZaIAE 318HH TS | DPE 8HAY ZaAE ShHQBE
AAE A H
Chemical recycling of mixed plastic waste via pyrolysis O e e e Fﬂsbi',"'VR
1.82 tMPW P‘ﬁ;lfﬁsist ail 1§$L§ﬂﬁd subeie s IS S
(high calorific Pyrolysis** = »| Purification = (+) _QI'C—’| = XH = o
Mixed plastic Waste B y value) LDPE éﬂ &'
was te (MPW) collection MPW Additional 3 1t
—————| and sorting" sorting 0.1t char . Lignite et}ﬂﬂlinte e
im purities Municipal solid
waste 0.82GJelectricity .| T
incineration 2.43 GJ steam Energy | Mass balance i
substitutes et
Avoided incineration and combustion of mixed plastic waste/refuse derived fuel =1 TT
(-) HE2tAE A2t
Zibdd N Municipal solid waste -2.96 GJ electricity _ Energy
Mixed plastic T incineration -8.72 GJ steam substitutes
waste (MPW) Waste
——— caollection (;ig':g. ;am .
T and sorting* 4zt d - Rgﬁ;sedeqved fuel -B.50 GJ electricity E"e.rw
MPW | Additional | ¢ (high calorific alue) -2072GJ steam substitutes
T sorting 014t
impurities Municipal solid waste -0.58 GJ electricity » Enemgy
incineration -1.70 GJ steam substitutes
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BASF Al2{| - consequential 7 &
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—

Climate change [kg CO, eq.] per FU
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o

-2000

-4000

-6000
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Pyrolysis - avoided emissions Virgin PE
(30% MSWI, 70% RDF)
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ZI(PCR, Product Category Rule) =2l

o J|sHe(E= dATH)
o AXEFA
- cradle to gate, cradle to grave &
- Upstream processes, Core processes, Downsream processes
- RS 24, ATAALAY/EYY B
® Cut-off 12!
o ik 3zl
- Co-product
- ]I‘||7|E oI-l:I-

o Co| 54 SIS

I
Ill9.'-
of}

7] 292

- Mass balance Zi2titd
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The Product
Carbon
Footprint

Greenhouse gases — Carbon fog
guidelines for quantification and

Gaz & effet de serre — Empreinte carbone des
quantification et fa communication

Eco-profiles program and me
PlasticsEurope
Version 3.0 (October 2019)

A guideline by the cher
the environmental footy
assessment

\\\\\\

»oe
@ wbcsd chemicals

ISO/TS 14067 -
Carbon footprint of

— 2

PCR2010:18
VERSION 400

e

GENERAL PROGRAMME INSTRUCTIONS FOR TH
INTERNATIONAL EPD® SYSTEM

'VALID UNTIL: 20280701
VERSION40

2021032

WBCSD-
products Lifecycle matrics for I-EPD-

PlasticsEurope-  Chemical products General programme I-EPD PCR-
Eco-profiles instructions fo the Plastics in primary
programe and TES- Internationa EPD forms
methodology v3.0 The Product Carbon

Footprint Guideline for

the Chimical industry
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Feedstock

Energy

PlasticsEurope

« Steam cracker allocation H11AfgH

« NCCHEZ “FM|E(main product) + £A|
£ (additional product)’22 &

o« ZFH|E : ethylene, propylene, Benzene,
Butadiene, Hydrogen, Toluene, butenes

put
Feedstock o) @) R =
Energy/ o) X AAUSEH 7=
emissions
10

WBCSD

« Co-producte| 4| 7}z|<| z}0| 7|&
-20% 0|4 : AA|A 71z &
-20% 0|2 : S22 e

% ZAH|1A 712| :3d W A|F7HE AHE

BASF - C+& 7|5 &% M=% (o)

=
ol PCR2| &Y TY
Ol A] 2|58 co-product - substitution
2.E co-product’} gas - volume

WBCSD 7|&

D WIN -

I-EPD - CI&7|5 &€ M2 ()

% Attributional LCA 22l

1. & 2o - 34 ME2}

x A|AE 32ko| substitution or credit €351
1. 224 2 g o

2. 7|} 2HBAHA 7t])
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® Open loop recycling &gt bl
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H
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PRIMARY PRODUCT

RECYCLED /
SECONDARY PRODUCT

100:0, Cut-off approach

Primary
Production
(“cradle”)

v

Use of
primary
product

v

Waste
Collection /
Transport

+ waste
management

v

Recycling
Process

v

Use of
recycled
product

v

Ultimate EoL
Management
(ngraven)

- avoided
waste
management

PRIMARY PRODUCT

RECYCLED /
SECONDARY PRODUCT

0:100, EoL (End of Life)

Prima
Production
(“cradle”)

v

Use of

primary
product

v

Waste
Collection /
Transport

+

Recycling
Process

- avoid

primary
materials

v

Use of
recycled
product

v

Ultimate EoL
Management
("grave")

+ primary
materials

PRIMARY PRODUCT

50:50, PEF approach

Primary
Production
(“cradle”)

v

Use of
primary
product

v

Waste
Collection /
Transport

v

Recycling
Process

v

Use of
recycled
product

v

Ultimate EoL
Management
(ngraven)

RECYCLED /
SECONDARY PRODUCT
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T2 Ol4r - HiO| 2 &2 AME

® Biogenic CO2 - ISO 140670] w2} 22l

> oHd 3
(2! 1) Biogenic CO2 removal(uptake) & emission = 0
= Ch) A HE CO271 1003 O| 4t IS E[R| &= ES credit(-) Q14
(2l 2)

> 4 9
(option 1) Biogenic CO2 removal(uptake) =“-1" A&
= T|7|CHA| biogenic CO2 =“+1" A&
= CO2 removal(uptake) &2 = | Z0]| &7=l Biogenic C(CO2) =
= Biogenic C &2F Y AlZ2|0[Md B H 11 — n7HALC| A|E2]|0|/d A| ¢
(option 2) Biogenic CO2 removal(uptake) =“0" A&
= T§|7|CHA| biogenic CO2 =“0" A&

= Biogenic C zF U Al=2{|0|/ Bt B — NZHALS| Al E|0|M X[
12

M0 &t Biogenic C 2k U Al 2|0/ Bt Y (ZnZHoj|A| HEA|S)
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L L

22 0|# - HIO|R A%f AR

® LUC CO2-1SO 140679 iz} ezl

\7
e
oX!
[0
— N

F..'E
g

EI_E
g
w N =

and use and transformation CO2 removal(uptake) & emission 44
orest land & grassland 2| HZ - o|F 4Hd, 1 9| MEH

3 F200] 2|H F2 - +HE A<

o
2
T

r&

> 4y 38
(forest & grass land) PAS 2050 Annex C A&

(?IE}) 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4,
Chapter 5 & &t11s10{ 4+
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Upstream/downstream :
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HOlE HIO|A AHE 7ts, 75T
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Core : ¥
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Attribution LCA 222! 00|

)

FOZ cut-off 7|&
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® Ecoinvent pedigree matrix

Indicator
score

Reliability

Completeness

Temporal cor-
relation

Geographical
correlation

Further tech-
nological cor-
relation

Verified5 data
based on
measurements6

Representative data
from all sites
relevant for the
market considered,
over an adequate
period to even out
normal fluctuations

Less than 3 years of
difference to the
time period of the
dataset

Data from area
under study

Data from
enterprises,
processes and
mate-rials under
study

Verified data partly based
on assumptions

or non-verified data
based on measurements

Representative data
from >50% of the sites
relevant for the market
considered, over an
adequate period to even
out normal fluctuations

Less than 6 years of
difference to the time
period of the dataset

Average data from larger
area in which the area
under study is included

Data from processes and
materials under study (i.e.
identical technology) but
from different enterprises

Non-verified data
partly based on
qualified estimates

Representative

data from only
some sites (<<50%)
relevant for the
market considered
or >50% of sites
but from shorter
periods

Less than 10 years
of difference to the
time period of the
dataset

Data from area
with similar
production
conditions

Data from
processes and
materials under
study but from
different
technology

Qualified
estimate (e.g. by

industrial ex-pert)

Representative
data from only
one site relevant
for the market
considered or
some sites but
from shorter
periods

Less than 15
years of
difference to the
time period of
the dataset

Data from area
with slightly

similar produc-
tion conditions

Data on related
pro-cesses or
materials

Non-qualified estimate

Representativeness
unknown or data from a
small number of sites
and from shorter periods

Age of data unknown or
more than 15 years of
difference to the time
period of the da-taset

Data from unknown or
distinctly different area
(North America in-stead
of Middle East, OECD-
Europe instead of Russia)

Data on related processes
on laboratory scale or
from different technology



2 A J_I_I-Z'|]I=|7I- A2 H}lOo}
4 A IT
£ 0|+ - STt
I 2|1 7| HiH
e PEF ST/t TH Contri- TeR TiR GR p
Fu _ DQR
bution EF [SD |Avg. |EF |AD [SD (Avg. [EF |SD | Avg |EF |AD |Avg
Ten+Gp+TigtP A |17.90% | 19.19% 1 11215 2| 2 1] 1
DQR = B | 26.40% | 28.30% 11215 2| 2 1] 1
4 product | C [33.70% | 36.12% 2 2 2 1] 1 101
D |15.20%| 16.29% | 1 1 1|1 1 1 1
Total | 93.30% | 100.00% 1

B R R T T

4-5
10

Measured/calculated
and externally verified

Measured/calculated
and internally verified,
plausibility checked by
reviewer

Measured/calculated/lit
erature and plausibility
not checked by
reviewer OR Qualified
estimate based on
calculations plausibility
checked by reviewer

Not applicable

The data refers to the
most recent annual
administration period
with respect to the EF
report publication date

The data refers to
maximum 2 annual
administration periods
with respect to the EF
report publication date

The data refers to
maximum three annual
administration periods
with respect to the EF
report publication date

Not applicable

The EF report
publication date
happens within the
time validity of the
dataset

The EF report
publication date
happens not later
than 2 years beyond
the time validity of
the dataset

Not applicable

Not applicable

The elementary flows
and the secondary
dataset reflect exactly
the technology of the
newly developed dataset

The elementary flows
and the secondary
dataset is a proxy of the
technology of the newly
developed dataset

Not applicable

Not applicable

The data(set) reflects the
exact geography where
the process modelled in
the newly created dataset
takes place

The data(set) partly
reflects the geography
where the process
modelled in the newly
created dataset takes
place

Not applicable

Not applicable
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