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Ay_ ying system dynamics sustainability
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Motivation TREASoURGE

Systemic Circular Economy Solutions

Key Value Chain Demonstrations

e e~-0

Circular plastics Circular batteries  Circular biobased Stakeholder
side and waste Engagement
streams Demonstrations

« The TREASOURCE project is demonstrating and replicating circular economy solutions for 3 key
value chains (plastics, batteries, biomass) in selected regions and municipalities

» A context-based sustainability assessment approach is needed
» This will allow localized decision-making for sustainable solutions
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Sustainability Assessment Framework

TREASoURCcE

Goal
Describes the reason for carrying out
the study

Scope

Types of materials and products
Value chain system boundaries
Regional boundaries
Timeframe

Indicator types and metrics
Data requirements

Model structure

Scenarios / Strategies

Data collection

Primary and secondary data
collection

Data collection with (dynamic)
MFA
|
==
=S

Data generation with
(prospective) LCSA

opPenLca

Results calculation

System dynamics

Validation

Classification

Overaitscala

reat warkd)

Interpretation

Key observations

Results analysis

Sensitivity analysis

Trade-offs

Strategy recommendations
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System Dynamics
TREASoURCcE
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Context Indicators & Metrics

Technological and Innovation Readiness Index (TIRI}
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2) Recycling/biorecovery
TIRI change

Products offered
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Recycling/biorecovery feedstock

Price
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production recyclate factor
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recycling/biorecovery transformation
resaurce factor
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Resources
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Circular Awareness and Participation Index (CAPI} Circular Economy Governance Index {(CEGI)

; CEGI change

CAFI alange

‘CEGI:RS weight

CARLIAA waight

CAFI: Information
sccess and awarsness

CEGIweight sum

TIRLTA weight

CAPIweight sum

TIRIwsight sum [
CEGIFFM weight

skils and expertise

CAPI.TSE weight

TIRI:RA weight

CAPI:Societal shift
towards. circularity

CAPIESTC weight

CEGI change

=

!

End-of-Life

1) EoL

recycling b|0recovery rate user  AFAlchange

/d|sposal rate user

litter rate user

0
| / EoL rate sum
composting rate \compostmg rate user
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reuse rate user

Q

export rate user

recycling biorecovery rate

disposal rate

reuse rate

export rate



Prospective LCA
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End-of-Life

1) EoL Price

Qr

tecycling biorscovery e recycing birecoveryrate ser @ i
AFAf change:
Desired production - x®
> e :\Ti
S —, Folrae st R o production capacity rate
convomtng comgosin et e roduction resaures fackr e
capacity rats to demand

euss ale Teuse rale uses Resources
X

exportrate export ate user

=9/}
resources te demand

producls import Indirect utlization ) HDPE RSe chem HDPE RSe mech
composting  Eol export disposal rate
Product disposal

2) Recyclinglbiorecovery

production export rate : . :
/0 75 15,0 225 300
demand Indired utilization rate = e
o= . —— HDPE Gr --- HDPERLP
= \I‘j;ﬁ. i P HDPE RNLP HDPE INLPS
/y@ DO Eoi-classified  COMPOSHng rate 1" -~ ——— HDPE Se Gr HDPE Ol
ot death rat 11 { -
@ prooiict lsa f rate export rate h
—0o O—0 AT
)

Resource Use (HDPE)
production disposal P 1308
b .
7 Litter »
Iiter rate E
[
unutilized wastageiransport - g
of sidestreams for recavery —) littering 5
2 5
reuserate  collection for 5
) ) e
oz reuse addilives ratio S e
Eolclassified L O B
unutlized wastage rate . - - =
additive materials for reuse N 8
reuse transformation h 2
= TIRI change B
L & g
< 5
Reuse feedsiock callection for recycling biorecovery rate ) =
recycling/biorecove ﬁ - &
L cveling i >O adaifive ratio  CAPI change =
P L aon
el A 50 e 7a z0 w0
R - reuse loss vours
reuse capacity ;}]J
et e % — Base Case
- reuse resources o demand =y ecyaling Aimecovery — Technological development & Investment
Environmental Wit reuse 1oss ratio i additives ratio —— Gov. support & sacietal shift
G R production reUse factor —— Enforcing recycling rates
e ]
9 additive materials for
Global Warming Potential (HDPE)
o oo
PN ecydlingloiorecovery
i transformation Recycling/biorecovery feedstock
i “
N s 1 ) (& >
_ ! N2 Jing/o I
il - recycling/biorecovery losses
recycling capacity recycling resources o demand cyeling "
o mporen .. A =
dblaElo oo o - % e
o
D g8
recycling loss ratio production recyclate factor =
o
a0 e 7a z0 w0

Years
—— Base Case
—— Technalagical development & investment

Funded by oo e et e
the European Union

7



)

Case Study — Plastic Recycling in Gothenburg TREASOURCE
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Project partners plan to demonstrate chemical
recycling in Gothenburg, Sweden

Is this suitable from a sustainability perspective?
Looking mainly at polymers used for packaging

Data allocation approaches defined where data was
missing



Results — Context Indicator Scores

Biomass Agglomeration
Availability Index Index

~
\ 28.86) 1 4234

* Land resources = Infrastructure accessiblity

= Climatic suitability = Consumer proximity
* Biomass residues = Business density

Market accessibility Circular business network
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Technology Index

L~

2.65

= Technology adoption

= Research activities

TREASoURCcE

Circular Governance Index
Participation Index

26.56 11.4

= Information access and
awareness

= Technical skills and expertise

= Regulatory support

= Funding and financial
mechanisms

Societal shift towards circularity



Results — Prospective LCA

Global Warming Potential
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2035 2040 2045 2050

—&— HDPE packaging, local production
—&— HDPE packaging, with imported granulate
== HDPE-based pyrolysis oll

HDPE packaging, local mechanical recycling

MJ, net calorific value
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Results — Material Flows

HOPE consumption Gothenhurg
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Results — Impact of different CE Strategies et
TREASoURCcE
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Outlook

 Possible to find the optimal mix of policies for a specific city or region
» Context-suitable strategies accelerate the transition to a circular economy
« Several challenges, but development is ongoing
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Thank youl!

Alexander Koch
koch@greendelta.com
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