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Projektin paamaara BIOTRANSEORM

Projektin paamaarana on tarjota Euroopan paattgjille asiantuntija-
arvioita, arviointityokaluja ja verkostoja meneilldan olevaan siirtymiseen
lineaaritaloudesta biopohjaiseen kiertotalouteen.

Projektissa on 10 eurooppalaista partneria, joista VTT on yksi. Ajallinen
kesto on 10/2022 - 3/2025 ja projekti toteutetaan kuuden
tutkimusesimerkin (democase) avulla, naista yksi on Suomen
metsateollisuuden siirtyma kohti entistakin tehokkaampaa kiertotaloutta.
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Background information B,.,g

TRANSITION PATHWAYS TO CIRCULAR BID-ECONDMY

YProject duration: October 2022 - March 2025 (30M)
dTopic: HORIZON-CL6-2022-CIRCBI SA
YBudget: € 2M

dSister project: SUSTRACK

MAIN BIOECONOMY TOPICS COUNTRY REGION

Forest industry Finland Finland

vineyards, vegetation & sludge from lake,

agribusinesses Austria Burgenland & VItO

=
.
31

tourism, retail, transportation, underdeveloped

industry, agriculture, olive, citrus, tomato Spain Andalusia
decarbonisation of energy production, agriculture, Greece Western Macedonia
mining, fur & leather
chemical industry, transformation of lignite mining North Rhine
area to bioeconomy region, maize & beets, Germany )
manure, biogas. Westphalia
CTA
hot springs & associated spa tourism, beverages & Czech Republic Charles
food production i ‘
P Spa Region (/—“\{ QPLAN i
CluBE ™™
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https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl6-2022-circbio-01-03
https://sustrack.eu/
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Understand the state of play of in our 6 case study regions 4 \a€ \e

. L . . . . .‘a\a \453\
» Forestry, agri-food, lake ecosystems, lignite and minerals, chemicals, tourism do\Ws QULo
* Analyze framework conditions, drivers & barriers c o\t
« Establish suitable KPIs for the proposed transition pathways \(\d\\‘aa

AN
Develop and deliver an “assessment package”, . b\ga\“'\e“. ~
a) Resource flow analysis tool including circular innovations '\o\“‘\w -\aa\'\\l\“
b) Quick environmental, social, and economic assessment tool ROV qatet CA
c) Logistics management tool A G
ot
Provide comprehensive governance guidelines and recommendations for e
policymakers O\(\'\e’\S‘ .\,N\gs\a
» Help set priorities for the transition towards circular bio-based systems & provide L
financing guidance padt

Ensure efficient exchange of best practices GO
- Peer-learning programs 1ie0o®

* Awareness-raising campaigns
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Data collection

Resource
conversion

routes drawing

1st workshop
2 Selection of 6
il mainroutes
each having
subroutes Workshops

3 2nd workshop

4_ Selection of 3
subroutes from
a pre-selected

main route

5 . Assessmentof 3
subroutes using
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LCA - impacts on society, environment, economy

LISTS
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[San key — material flows

LUXEMBOURG
INSTITUTE OF SCIENCE
AND TECHNOLOGY

Sidestreamexperts

Colour coded
multicriteria analysis

Optimal transition
pathway

Taustatutkimus sivu- ja
jatevirtojen kartoittamiseksi

Potentiaalisista
hyddynnettavista virroista
keskustellaan sidosryhmien
kanssa

Tutkitaan mahdollisia
biokiertotalouteen siirtymisen
polkuja valitulle sivuvirralle

Keskustellaan siirtymapoluista
sidosryhmien asiantuntijoiden
kanssa ja valitaan kolme
potentiaalisinta tutkittavaksi
edelleen (kriteeristo)

Arvioidaan vihrean siirtyman
vaikutuksia



Monikriteerianalyysi valinnan apuna

o Kysymyksia nopeaa arviointia ja tarkennusta varten (yhteistyossa asiantuntijoiden kanssa)

o Kysymysten avulla paastiin 10 mahdollisesta polusta 3 potentiaalisimpaan

es

Questions to ask for each category and explanations

<

TRANSITION PATHWAYS TO CIRCULAR BID-ECONOMY

the What isthe rough CO2 impact ofinstalling Can the side or end DOMSTNSPIOCMEROF | wibigdonsth Does th
e . ns. S e 9 i Wb How high is the water theside/end products SRS How bigaretherunning e
y? If orrunningthe processcascadein products be reused/ : 2 2 investment need to be 5 S involve
: consumption during the potentially createan z X costs for maintaining the
comparison to the selected pathwaysfor  repurposed/recycled/ . : for installing the . comple
: : processing? impact of freshwater i processing cascade? :
evaluation? recovered after their use? processing cascade? require
resources?
ne
ess circularity of side-products |water consumption potential impact on
CO2 impact for processes low CAPEX rather low OPEX rather low techn.c
or end product high during processing low  |freshwater positive
L water consumption
nd circularity of side-products potential impact on techn.c
CO2 impact for processes medium during processi CAPEX medium OPEX medium
P or end product medium I::m . freshwater netural medium
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Kolme tyokalua ovat: —
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= Materiaalivirrat — Sankey-diagrammit

= Logistiikka — Logistic Optimization Tool (MooV) by Flemish
Institute for technical research (VITO), optimizes various logistical
aspects of the bioeconomy, considering factors such as money,
time, and cost.

= LCA — Impact Assessment Tool (IAT) by Luxembourg Institute of
Science and Technology (LIST) evaluates the overall impacts of a
consumption-based scenarios on society, the environment, and the
economy.

I T
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Metsateollisuus-tutkimusesimerkissa: BIOTRANSFORM

Tiedonkeruun ja sidosryhmien asiantuntijoiden kanssa tyoskentelyn
perusteella valittin  potentiaalisimmaksi sivuvirraksi talla hetkella
mustalipean osittainen hyotykaytto polton sijasta -> ligniinin erottaminen
ja hyddyntaminen

Ligniinin  hyodyntamistd paljon tutkittu. Paadyttin  valitsemaan
lahempaan tarkasteluun ligniinin  hyédyntdminen anodimateriaalina,
liimoina ja pehmittimina.
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Material flows (Sankey)

Current status Proposed scenario
Large bioproduct mill with paperboard capacity 1.5 Mt/a Lignin extracted and one of these high-value lignin applications to
and producing electricity be applied by a mill

Ash 0.01

Ash 0.01 i Adhesives 0.1 '

Digestion & Separation 1.4 Digestion & Separation 1.4

Bioenergy generation
used in processes 1.1

Bioenergy generation
used in processes 1.1

Pulp production 3
Paperboard 1.5

Pulp production 3

Anode materials 0.1

Paperboard 1.5

Tall 0il 0.1 Tall 0il 0.1

Electricity 0.3 | Lignin extraction 0.3 |

Turpentine 0.01 Turpentine 0.01 Plasticisers 0.1

Sankey Diagram Generator provided by JonasDoesThings and Open Source contributions.
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https://sankeydiagram.net/

£
Logistic Optimization Tool (MooV): o 2

TRANSITION PATHWAYS TO CIRCULAR BID-ECONOMY

Resurssien kayton kustannus optimointi huomioiden maantieteelliset,
sosiaaliset ja ymparistolliset nakokohdat

Nayttaa kuinka resurssien tulisi kiertad arvoketjussa

Lahto6tietoina lokaatiot, kapasiteetitt, rajoitteet (ajalliset, laadulliset,
prosessit), materiaalimuunnoskertoimet ja kustannukset, markkinatieto

Muutokset arvioinnissa lisaksi em. Rajoitteiden vaihtelu ja aktiviteettien
lisdaminen

Ligniini-tutkimusesimerkissamme tata tyokalua ei kaytetty, koska metsateollisuuden yritykset, joissa mustalipeaa
tuotetaan, ovat jo optimoineet omat logistiikkaketjunsa.

Tulevat ligniiniin keskittyvat demotehtaat ovat valittomassa integraattien laheisyydessa, jolloin

materiaalien kuljetukset ovat hallinnassa.

I I
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Elinkaariarviointi (LCA)

w . Ad

Elinkaaren .
Resurssit
loppu

R Jakelu Prosessointi @
@ o
Valmistus I

b

October 31, 2024

LCA:n tavoitteena on laskea ja minimoida
tuotteen elinkaaren aikana syntyvat
ymparistovaikutukset ("kehdosta hautaan").

--> Tunnista ja valta riski mahdollisten

ymparistokuormitusten siirtamisesta

 eri elinkaarivaiheiden tai yksittaisten
prosessien valilla

« erilaisten ymparistovaikutusten valilla

ISO-standardimenetelma, ISO 14040-44
Euroopan komission laatima Product

Environmental Footprint (PEF) -ohje tukee
LCA-standardeja.
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Environmental impact

Assess the environmental impact for
producing 1 kg of lignin-based products
extracted from the forest industry in Finland
and to compare them to fossil-based
alternatives.

 Anode materials
 Adhesives
* Plasticisers

16 impact categories suggested in the PEF
guideline were considered.

Results include some uncertainty due to
assumptions needed in the calculations.

31.10.2024

PEF impact categories Indicator Unit
1 [ Acidification Accumulated Exceedance (AE) mol H+ eq.
2 | Climate change Radiative forcing as Global Warming Potential kg CO, eq
(GWP100)
3 | Ecotoxicity, freshwater Comparative Toxic Unit for ecosystems (CTUe) CTUe
4 | Resource use, fossils Abiotic resource depletion fossil fuels (ADP-fossil) | MJ
Eutrophication, freshwater Fraction of nutrients reaching freshwater end kg P eq
compartment (P)
6 | Eutrophication marine Fraction of nutrients reaching marine end kg N eq
compartment (N)
7 | Eutrophication, terrestrial Accumulated Exceedance (AE) mol N eq
8 | Human toxicity, cancer Comparative Toxic Unit for human (CTUh) CTUh
9 [ Human toxicity, non-cancer Comparative Toxic Unit for human (CTUh) CTUh
10| lonising radiation, human Human exposure efficiency relative to U235 kBq U235 eq

health

11| Land use Soil quality index Dimensionless (pt)
12| Resource use, minerals and Abiotic resource depletion (ADP ultimate reserve) | kg Sb eq

metals
13| Ozone depletion Ozone Depletion Potential (ODP) kg CFC-11 eq
14| Particulate matter Impact on human health disease incidence
15| Photochemical ozone Tropospheric ozone concentration increase kg NMVOC eq

formation - human health
16| Water use User deprivation potential (deprivation-weighted | m3 world eq

water consumption)
13




Impact of lignin scenarios

Anode materials Adhesives Plasticisers PEF impact categories

0.10- 0.040-

0.09 )

o 0.035 0.016.
-haed € 0.030- ]
g 007 g ggz Eutrophication marine
0 0 0.025- c U012
EOOG E' 8 Human toxicity, cancer
§ 0,05 B 5000 = 00104
3 2 20,008
6004 20015 5

o

£ £ 0.010- G

0.02- = 8 0.004-

001" 0.005, E oo

0.00 . . 0.000 i . 0.000-

Fossil Lignin Fossil Lignin Fossil Lignin 16 | Water use

The plasticiser pathway shows best improvement in impact
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Selvityksissa kerattya tietoa 2
raholtusinstrumentéista muutokselle BIOTRANSFORM

Suomessa
= Paarahoituslahde Business Finland
= MMM, EAKR ja SA
= Leader ryhmat (52).
= Muuta:
= Verohelpotukset
= ELY-keskuksista neuvontaa
= Leader ryhmista neuvontaa

T
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Metodologiamme monistaminen eri =
elinkeinoihin ja teollisuuden aloille ~ © e

- viranomaisten ja yritysten hyodynnettavaksi

Osallistumalla QR-koodin kautta muutaman
kysymyksen kyselyyn, me saamme tietoa
Suomessa eri alueilla teollisuudenalojen ja
elinkeinojen statuksesta biokiertotalouteen
siirtymisessa ja sina voit halutessasi
IImoittautua erilliseen keskusteluun : :
miten pystyt hydédyntamaan tydkaluja. QueStlonnalre

kirsi.kataja@vtt.fi
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Event DD/MM/YYYY City, Country

TRANSITION PATHWAYS TO CIREULAR BIO-ECONOMY

Kiitos!

LISTO CTA CIWBE cus f\ @ ]V Q-PLAN

l

LUXEMBOURG
?11.(2‘1"1511‘ INSTITUTE OF SCIENCE
AND TECHNOLOGY

circwlar by nature
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