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Executive summanry

This white paper serves as a starting point For a more comprehensive
dialogue and action-driven approach on carbon stewardship among
industry, Feedstock providers, policymakers, science, and society.
Carbon stewardship means that the chemical industry:

M OO0 0Minomooomoooo Moo momomoo o
[DIMOMINM M MOMO MomiimMmobonoog
for efficient ways to remove or sequester
000000 dO0Mm 00000MOndnomomoo
0000 OOODmMON M mMO0Omomooo mom
MOOOMOMO0M 00000 OO mMmomo om0
[ 0Mmotioodomoooo 0o omm O
MINOO O00m00m

0 000MO0MOnmINmmOmiimoo0000o
[MNO0Mm ModnomMmmodnmoimooo mom
MOOOIOIDOINO0O0 0Mmomoooomoo
customers and policymakers with the
benefits which a sustainable chemical
industry will bring to nature and society.
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Executive
summary

What can the industry, industry associations and
policymakers do to pave the way to enable carbon
stewardship and what hurdles need to be overcome?
We have identified Five key challenges and enablers:
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Scope of the work

This work focuses on aspects for European industry
players and the European policy landscape. Nevertheless,
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Carbon stewardship in a defossilized
chemical and plastic industry

0 OO0OMDO0 DOMDOIDOOM M DOm0 M M0O0m O OO0
0 000MO0M M 000 O 0000 0 0MO0m O

0000 DOIMO00 OO0 M MO O IDOm 00000
DOMO0M 0000 0D 000 DOm0 MDD 0 00O

M 0000 DIDO0MIMIDIMDOINI [0 O O0Mo 0 m
D OMIMO00MOINM 000 000OmmoIn0mo00000
D00 OODOOm OO0 MO0 MOmOmOm 000D 00
D000DID 00000MD D000 00MD0 MOo00

0 DOMMDO0OMO NN IDADOMMDOMO 0000000
NOMO0MO000 DO M0 MO0 D0 0MomO0 0
MO00MOINOIDO000M00 000000 D000 I

0 OMIOM 00D OMMDOMO00 MOMD00 D MOmmo0
MO OO0 M0 000 M0 D00 O00 MmO M0 [
D0000MOmO M MDD DOMNOMm M0

00000 Mo 0Moom a



NESTE

Setting the
stage For carbon
stewardship

What is carbon stewardship?
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What is “renewable” and “circular”
carbon?l

O000DIMO00 MU o 0000m 0oo0 M O oo
[MO00MDONoOmInmnmomoommDoO omm
as long as it was cheap and abundant.
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Renewable carbon is exclusively used for

virgin carbon from biomass (including waste
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the majority of plastic waste being fossil-based
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The beneFits of carbon stewardship
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“By implementing carbon stewardship, the chemical industry can make its
contribution to combating climate change.”
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“In Pact, the plastic industry can lead in achieving climate goals by developing
net carbon negative plastics value chains.”
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Challenges and enablers For the
chemical industry as a carbon
steward

Implementing carbon stewardship for the chemical and plastic industry brings various benefits for both
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efficient, scalable, and reliable technologies. Advocating for supporting legislation can speed up the path
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“Recycling (both mechanical and
chemical) will contribute anywhere
between 10% and 70% to the chemicals
and plastics industry Feedstocks

in the Puture, according to various
studies®0.”
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Figure 2. Outlook of a future carbon flow in the plastics and chemicals industry with limited amounts of residual fossil

are purely illustrative and do not aim to give preference to specific solutions over others.

(1) Biogenic carbon refers to carbon flowing from biomass and Direct Air Capture (DAC)
(2) This includes technologies such as waste polymers to Gasification Pyrolysis and Depolymerisation

openly burned. Emissions during production and manufacturing are not explicitly shown in the figure
(4) Safe Carbon Storage occurs when carbon from waste materials is geologically stored via controlled landfilling (free from organic contamination
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Note: this is just an exemplary calculation, actual product prices may vary significantly over time, by location and with sustainability criteria. Here

price in 2023 (90 €/tonne) and LCA emissions reported in Journal of Cleaner Production 379 (2022) 134645, (5) The cost difference

consumer perception of different biomass feedstocks. (6) The UK government assumes a CO
I
emissions-for-policy-appraisal-and-evaluation. (7) No externalities were factored in for biobased plastic as sustainable biomass was defined to have
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Price externalities via carbon pricing (e.g., EU ETS for chemicals and plastics industry)
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“To unlock net carbon negative
plastics, the waste management
industry, in collaboration with
wider industry and policymakers,
will have to align with a net-zero
trajectory and develop a strategy
For implementation.”

For example, if the ETS pricing is insufficient

and finance incinerator retrofit, the Commission
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A net carbon negative
chemical and plastic
value chain is
achievable

A net carbon negative chemical and
plastic value chain is achievable
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“Due to the conversion of land to
croplands or pastures, worldwide
soils have lost around 50%-70% oFf
the carbon they once held. ”
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“reducing end-oF-life emissions

is one of the largest leverages
to improve the overall climate
performance of the chemical and
plastic value chains”
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“there is no difference on a system
level Por annual or cumulative
emissions whether the renewable
Feedsbtock is used in long-lifetime or
short-lifetime applications, as long
as the total amount of substituted
Possil carbon remains the same.”
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production and end of life emissions. Other costs were taken from Fuss et al. (Environ. Res. Lett. 13 (2018) 063002). (3) List of co-benefits not

00000 Mo bmoom aa



NESTE

ooooon moooo bomm Hooooamaa Uomomimmooanm 0 oomoooomodmOoH MO O IDOINoMmoOomonoamoo Summdl‘g ] OO [
oo 0 om Uomoommb 0moom Momood momhoooIomome 000 MOMhOoO M mOODmomon
omoommrmo O 1

OO DD OO0 OO0 MEOOMMID O O O M M OO
m|mlini MO OO ina MO0

0 o [
MO0 Mmoo moooooami M O o O i o
U000 Moo oomomopmmbom . o MOmommd
0 0 0 000 [ CITI 0 E00 0 2 ) I T ) T E D (0 C ) (o
I A A
DI OO JmmOo0mm mooomn i o o O O O O T
U0 ImOmOO MO D O 00 O I O M MM O OO 0. DO OO

1. 2 3 4, S.

000 00m i M OmMo 0o 000 MO O Oofoiimbtiom - momomomooo
U O 00 MOODODUOONM  party verified MmO Momooo - doooooomod
MO0omooad renewable [ I (DN Mmoo 0 00O

by renewable [MO00OmMoioond  O00moo [MUIDIMOOOMmMm  ohoddmooooo
[MOfomoioomE - mWoboom oo Oo00Mmooma [MDOmMO 0oofood  oimOnmooog
[mopoomooo 00 momoon 0mo 0000 O0Motimmaomon  mowoamn

00 mMomoo O 00000

GO 1 () (IO 0 000 CIC0 0 (0 (0 P
g 0 o R o s
BID0HE 0 MERNLED 00 DOmomo) N0 000 MO
1 < o o s

L Tl 11T) (1 000 LI O T

D000 SO0 O MOMDO00

0 1 DO000 00 Om OO0
intermediates, and suppliers of finished goods.

0 0MDoM Mo 0moom




NESTE

Glossary -

Glossary

I T A Y

1. Carbon (dioxide) removal: 000MmOmOnT 0 OO OO [OOmOT i ]min|m [

2. Closed carbon loop: I D00 OMO MO 000 O T T D00 0000 000D M0 OO0 O

3. Climate-aligned: OO0 MO I D IO OID O ODM D ADOED (DO INO0IIOMIDED O0MD0IDOMOMO

4. Cradle-to-gate: 00 T (I O OO [0 CMDO 0O OO OO M

5. Cradle-to-grave: 00 OO DD MO (OO D00 O OO0 O 0 OO I N0 O

6. Embedded carbon: [ 00000 00 MO0 O 0OM O IO IO DOMOODOMOMO0MO MmO

7. End-of-life emissions: | D000 WOmO0 00 M0 (OO0 000 (D0 00 O OO0 DG [

8. Externality: {8 o o

9. Fossil Peedstock:

10. Non-Possil Feedstock: A0 T 1 1

11. Low-emissions product: Product that has a significantly lower level of greenhouse gas emissions compared to traditional or

12. Net-zero: D OO DOMD D00 I (0 DO 0000 D0 OO0 DO 00 [0

13. Net carbon negative: MO 000D O [0 OO 1

14. Non-Food biomass: D00 OO i mom i I i

15. Planetary boundary: Environmental limits or thresholds that define the safe operating space for humanity on Earth.
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