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Value driven use of sustainability data




Did you know that

60-80%

of a product's total
CO, footprint comes
from the raw material?
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More than §5
years of virgin
and recycled
compounds
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Hugo Jénsson,
gOLinder of Polykepi



Life Cycle Assessment - LCA
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Workflow for CO,/LCA
data according to ISO
14040-44:2006.

Analysis third-party
verified.

Polykemi can present
GWP & full LCA-data on
individual compounds
produced in all our
factories.
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Climate vs. environmental footprint

CLIMATE
IMPACT
Climate change LAND &

Resouce use, fossil RESOURCE USE

Ozone depletion
Land use

x Eutrophication, terrestrial
ﬁ - Acidification

Resource use, minerals & metals

R
i

Not only the climate impact HUMAN MARINE LIFE

Water use

é/ PRODUCT \
@ WATER USE &

but also the full IMPACT Ecotoxity, fresh water
: : Human toxicity Eutrophication, marine & fresh water
environmental impact Particulate matter

Photochemical ozone formation
lonising radiation

= all 16 impact categories.




What is Points (Pt.)

e All global emissions for the 16 different impact categories
summarized, weighted according to severity and divided with
the total global population.

* Result is called Normalized and Weighted Environmental
Impact

* 1 Pt. Equals the averege impact from 1 person on earth/year.



DATA QUALITY

&

Completeness
Assumptions
Allocation methods

Databases
(-~ ) Version & date
(-] Primary/Secondary

RESULT

((3)

Evaluation
Methodology



Virgin & recycled compounds

Semi crystalline Blends Amorphous
PP PC/ABS PC

¢) Bio PP PC/ASA ABS
PA6 PC/PBT SAN
PA66 PBT/ASA ASA
PBT PA/ABS PMMA
POMC

& Carbon Certifical
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AR
w Sweden
Certificate = 509 COz-e/kWh*

100 % Hydro Power
EPD®

e

.17 Polykemi, Ystad
Polykemi AB = 259 COz-e/kWh

556114-3561

This Is to certify that

= The Netherlands i
~ 428g CO,-e/kWh* >N
- | ~;
-
e Germany :

"’

L0 20l osh yulten.

~ 4209 CO,-e/kWh*

Polykemi use 100%
renewable electricity - Poland
(Hydro & Solar) = 625g CO,-e/kWh*
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Energy - Green Electricity

@ Chonggqing
~ 850g CO,-e/kWh*

£ USA
~ 430g CO,-e/kWh*
—~

7

My

Shanghai
~ 1100g CO,-e/kWh*

-

4 Sweden
~ 50g CO,-e/kWh*

'\

= | ‘ Polykemi, Ystad
~ 25g CO,-e/kWh
X ] ,

The Netherlands
~ 425g CO,-e/kWh*

e Germany
~ 420g CO,-e/kWh*

G Poland
~ 625g CO,-e/kWh*
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Energy - Green Electricity

) Shanghai
~ 1100g CO,-e/kWh*
- '

) Chongging
~ 850g CO,-e/kWh*

= USA

= 430g CO,-e/kWh*

(L
L

Sweden
~ 50g CO,-e/kWh*

Polykemi. Gastonia NC Polykemi. Ystad Y § '» Polykemi, Chongqing > Polykemi, Kunshan
~ 25g CO,-e/kWh ~ 25g CO,-e/kWh N & ~ 25¢g CO,-e/kWh ~ 25g CO,-e/kWh

— TN

; <  The Netherlands
~ 4259 CO,-e/kWh*

a Germany
~ 420g CO,-e/kWh*

G Poland
~ 625g CO,-e/kWh*
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Polymer impact

m kg CO2-e/kg (weight)

CO, footprint
based on Polykemi
LCA (cradle-to-
gate).

0 I (Ecoinvent 3.10,

POLYabs SCANAMIDPA 6 SCANAMID PA 66 POLYshine PBT SCANTEC PC POLYfill PP E F 3 '|)

0]

o

N

N



polykemi &

Polymer impact

m kg CO2-e/kg (weight) MPt./kg

0]

o

CO, footprint

based on Polykemi
LCA (cradle-to-
gate).

0 | I (Ecoinvent 3.10,

POLYabs SCANAMIDPA 6  SCANAMID PA 66 POLYshine PBT SCANTECPC POLYfill PP E F 3 '| )

N

N
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Polymer impact by region

mkg CO2-e/kg Ystad, Sweden kg CO2-e/kg Kunshan, China mkg CO2-e/kg Gastonia, USA

CO, footprint
based on Polykemi
LCA (cradle-to-
gate).
I I (Ecoinvent 3.10,
ABS ASA PA6 PBT PC PP

PAGS EF 3.1)

(o]

o

N

N

o
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Compound impact
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RECYCLED
MATERIALS



Chemical recycling

Raw materials for compound production o

- Pyrolysis
Depolymerisation
/ Solvolysis
1
/ Mechorjicol NF\QZZS?:?LCQN
le fe Recglcli;hng A
SOy / / /
< *

REFINERY MONOMER POLYMER PRODUCTION COMPONENT PRODUCT WASTE

NG g @ @

Chemical Polymer Polykemi Converter End user
« industry producer

Energy consumtion (CO,-equivalency)
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Raw materials - Recycling

QUALITY QUALITY
PURCHASE CONTROL UPGRADING CONTROL PRODUCTION




Polymer impact - different sources

2,5

N

0.

n

o

PIR PP

PCR PP

m GWP

BIO PP
(forest waste)

BIO PP
(UCO)
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CO, footprint
based on Polykemi
LCA (cradle-to-
gate).

(Ecoinvent 3.10,
EF 3.1)



Recyclate - Virgin - Biobased

3 600
2.5 500
2 400
15 300
1 200
0.5 100
0 0
PCR PP BIO PP BIO PP
(forest waste) (UCO)

mGWP m Pt ISCC ISCC

intarnaiicel Saatnivability intarmmiicel Saatnivabil
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CO, footprint
based on Polykemi
LCA (cradle-to-
gate).

(Ecoinvent 3.10,
EF 3.1)
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Save climate and cost?

Higher ——

ALU

CO,-e/dm®

SCANAMID pag
POLYfI“ PP REZYcom PA6

<— Lower €/dm’ Higher —>

<— Lower



Material Transition

NEEDS

Which needs give the component its
functionality?

PROPERTIES

Which properties does that result in?
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Recyclate - Virgin - Biobased

8 800
7 700
é 600
3 500
4 400
3 300
2 | | 200
1 | I I I 100
Data from
’ PP HC GF30 BIO PP HC GF30 (forest PA6 GF30 PA6 GF30 (30PIR) PP GF30 (50PIR) ° POlykemI LCA
@ Igés(t:e BGWP u Pt. .ISCC .ISCC (cradle-to-gate).

nturmtioel Saainicabilicy nturmtioel Saainicabilicy nturmtioel Sarinicability



PAé6 GF30 vs PP alternatives

PA6 GF30 (Cond.)
—POLYfill PPH GF5030 HC
- POLYfill PPH GF5040 HC
Shrinkage (transverse)

= POLYfill PPH GF3030E HC

—POLYfill PPH GF5030 PD2

Shrinkage (lengthwise)

nothed Charpy -20

Density
200%

180%
160%
140%
120%
100%

nothed Charpy +23

Flexural modulus

Flexural strength

Tensile strength



Recyclate - Virgin - Biobased

8 800
7 700
[ 600
5 500
°
4 0 ® 400
3 300
2 ° 200
1 100
Data from
0 0 1
PP HC GF30 BIO PP HC GF30 (forest PA6 GF30 PA6 GF30 (30PIR) PP GF30 (50PIR) E)Olygle m‘l'l LCAT )
waste) craale-1o-gadre).
@ ISCC mGWP u Pt. .ISCC .ISCC g

nturmtioel Saainicabilicy nturmtioel Saainicabilicy nturmtioel Sarinicability
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In conclusion...

Polymer choice can Polykemi can help Biocircular materials
have a higher impact you simulate the will reduce climate
than only using impact of different impact, but might be
recyclates material choices worse for the
environment




“If you stop
getting better,
you stop being
good"”

polykemi &

Hugo Jénsson,
gOLinder of Polykepi
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