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MAQOTIKA = TTOAUEPA UALKA

BLomAQloTLIKA = TTOAULEPN ATTO

TIPWTEC UAEC BloAoyLlkAC mpoEAeUONG Efﬁ

Unlike conventional plastics,
which are made from s | '
FOSSIL OIL are derived from

OTIWC TtX ALUAO, KUTTOPLVN, O . 0 . ENEWABLE resources.

YOAQKTLKO 0€U, AT, PUTLKEG KOl

(avavewolpoucg puoLkou g TOpouUG),

(WLKEC TPWTELVEC, KATL. ) TapAywya

aut(bv_ © European Bioplastics

https://www.european-bioplastics.org/bioplastics/

https://www.slideshare.net/ashnasinghal/bioplastics-83662600
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MnyEC mpwTtwv VAWV yia BLomAaoTika 6

MoAupepn amo ApUAo
MoAupEepn oo KuTTapivn
MoAupepn armo nMPwTteiveg

MoAvpepn amno
vOATAVOPOKEC
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Fermentation
I sac r_ha:id.a:s I Froteins I Lipids I '
PLA l A
(" Zein
S-H mches Gluten Beeswax
Cellulose | Soy Free Farty
Chitin = Protein Acids
Lums Gelatin

L Pectin Casein
’ L Whaey
',;;i;;- urce: Intemational Joumnal of Research and Applied Natural Social Science, 2014; 2(8
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https://bioplasticseurope.eu/about
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Katnyopiec mAaotikwv avaloya HE To TEAOC TNE (WG TOUC

https://www.biomassplastic.com/bioplastics-commercial-uses

https://marketpublishers.com/lists/24145/news.html
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Mn avakukAwaowa / Mn Sltactwpeva

o Koumnootonowotua

*Bio-Polyethylens
*Bio-Polypropylene
=Bio-Polyvinyl
chioride

*Biobased PET
~Polytrimethylene
terephthalate (PTT)

Bio-based

Bioplastics

Conventional synthesis
*Poly (lactic acid) (PLA)
*Poly (D-lactide) (PDLA) and
Poly (DL-lactide) (PDLLA}
From microorganisms

*Polyhydroxyalkanoates (PHA)

*Polyhydroxybutyrate (PHB)
*PHB co-hydroxyvalerate
(PHBV)

*BioPBS

Biomass products
*Wheat/polato/corn-based
plastics

splant and animal protein-based

*Cellulosics

Biodegradable polymers

Aliphatic polyesters
+Palycaprolactone (PCL)
*polybutylene succinate
(PES)

Aliphatic—aromatic
polyesters
+Polybutylene adipate
terephthalate (PBAT)

Paoly (vinyl alcohol)
PVOH

*Polyethylene (PE)
*Polypropylene (PP)
«Polyvinyl chloride
(PVC)

*Polystyrene (PS)
*Polyethylene
terephthalate (PET)
-Polyurethane (PU)
*Polyamide (PA) etc.
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Geetika Bhagwat et al (2020)

https://link.springer.com/article/10.1007/s10924-020-01830-8 4
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Baowa MAsovektnporta - MelovektTnpota G BIO-ECORSOM

NAEONEKTHMATA MEIONEKTHMATA

E€owkovounon xpriong metpeAaikwy mnywv Mo akpBa amnd ta cuppatikd

H abvénon otnv {ntnon lowg dSnuioupynoet
XopnAo6 1 pndevikd amotunwia avopaka QVTAYWVLOUO otnv dtabeoipotnta Bopalog pe ta
TPoOdLUa

AtaBeopoTnTa MOV EVOEXOUEVWC EEQPTATOAL OO TLG

Agldpopog mapaywyn KOULPLKEG CUVONKEG

. . . ‘Exouv pikpotepn dtapketa {wng amnod ta cuppatikd
XaunAn €éwg undevikn tokotnta .
Ayotepa anofAnta, ylati otnv mAstoynoia
TOUG OVOKUKAWVOVTOL 1)
artokodopouvtal/AUmacpatTonolouvToL

‘Exouv xapnAo onpueio tiéng kat e Oépuavaon
Alwvouv yprnyopa
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Etaipeiec BLOMAQOTIKWY CMEPQ

Natureworks LLC

Total Corbion PLA

Braskem

O 0 0 @

Novamont S.p.A.

Indorama Ventures Public

Company Limited

https://www.mordorintelligence.com/industry-reports/bioplastics-market

HAéktpa NanadomovAou

O1 heyaAUTEPOI TTAPAYWYOI BIOTTAACTIKWYV
QAVTITTPOCWTTEUOUV TTEPITTOU TO 34% TNG TTAYKOOUIAG
ayopdc.

O1 onuavTikdTEPOI €ival Braskem, Novamont S.p.A.,
NatureWorks LLC, Indorama Ventures Public Company
Limited, BASF SE, Total Corbio PLA ka1 Rodenburg

Biopolymers.
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O 5 kopuaieg EUTTOPLKEC XPNOELC BLOTTAQOTIKWV

laTpikdG £€OTTAIO OGS

:] New Ecological Plastic coverage
HAekTpOVIKA €idn AuTtokivnToBiopnxavia

https://www.biomassplastic.com/bioplastics-commercial-uses
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Napadseiypota yia cuoKevacia

o

bottle

B acpcbie P S

Happiness
Inside and Out

https://www.bioplasticsmagazine.com/en/news/meldunge
n/Sustainability-report-coca-cola.php

HAéktpa NanadomovAou

Etalpeiog onwc ot Coca-Cola, Danone,
Ikea, Samsung, Procter & Gamble, Heinz

Kol AAAEC ON KATaoKELATLOUV KATIOLX ATIO
TO TPOLOVTA TOUG f)/KalL TN CUCKEL OO

TOoUuG o BLOTMAQOTIKO

‘)0
BlO ECONOMY
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NOVAMONT: Autacpatomnotiolpa Gulp amo
auu}\o Kol aAAa cb y UALKQ yLOl TTOLKIAEG

14

Ta coUTep-pAPKET Tesco XpnOLLoTToLoUV
OTTOKAELOTIKA AVOKUKAWOLLEC OUOKEUOOLEG

(TOAVTEC KAl CUOKEVOOLEG LOLWTLKNG
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Mapodeiypata yior LayeLpLlka Kot aAAa KEUN |

SHELLWORKS Compostable
Bioplastics from Chitosan

Biofase bioplastics from avocado

JKeUN amo {aXoPOKAAAMO Kal seeds
€00 onuLbdag

4

BIOBINOTIWMEVA KAl AITTACUATOTTOIRCIHA https://www.polyestertime.com
/mexico-bioplastic-obtained-

https://www.kapelis.gr/package-type- avocado-seeds-bioplastic-

category/oikologika-ylika-syskevasias/ avocado/

H Natureworks xpnotpornotet moAvyaAaktikd ofU (PLA Ingeo™)
yla TNV opaywyn MAQCTIKWY JOXALPOTI|POUVWY, SLOKWV

Koulivag N TPLoSLACTATWY VNUATWY
H LEGO &gkivnoe va xpnoLUOToLEL BLOTTAQOTIKO yLa VO TTAPAYEL T
NoAuatBuAévio tnc Barskem (I’'m Green ™) TouBAdKLa Ko oXeSLATEL TO GUVOAO TWV MPOLOVIWY TNE VA TTapAyeTalL
arno BromAaoTtikd €éwg to 2030

QKOLLTTTAL TIAOLOTLKAL

HAéktpa NanadomovAou BIOMASS DAY Huepida 2/12/2020
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Mapoadeiypata yio NAEKTPOVIKA £LON |

H etaipeia ELOXEL SpA, (Twv Bio-on and DopnTol UTIOAOYLOTEG KATAGKEVAGUEVOL QIO

Kartell) kataokeudlel nAekTpovika atrd BlomAaoTIKG atd BaAdooLa TTPWTH UAN
BiomrAaoTIkS (EUKAUTTTA KOl OpYyaVIKA

NAEKTPOVIKA Kal ETTIONG Miag xpron)

https://bioplasticsnews.com/2020/09/24/hp-pc-ocean-plastic/

H etaipeia Corbion £xel
Aavodpel To BIoTTAACTIKO
Luminy® atmé PLA tTou givai
KATAAANAO yia TTOAAEC
EQAPMOYEC METACU TWV OTTOIWV
Kal NAEKTPOVIKA

https://www.agro-chemistry.com/news/corbion-launching-
luminy-pla-bioplastics-portfolio-at-k/
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Mapoadeiypata yio LotpLlko EEOMALOUO |

Edappoyn oe mpoiovta mpooOeTIKAC, PALLATO KOl
OUOKEUOOLEC YLaL LATPLKA TIPOIOVTA LOG XPONG

Parietex ProGript mA€ypa auto-
otepewoncg ano PLA yla
AQTIOPOOKOTILKEG EMEUPAOELG

Mdokeg TTpooTaciag
atmé PLA

http://scitechconnect.elsevier.com/wp-
content/uploads/2016/10/Commercial-applications-of-

https://twitter.com/EUBioplastics/status/1245708682941411328 bioplastics.pdf
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Napadeiypota yia TV autokvntofLopnyavia & Bioconony

. ] ] ] FIAT, FORD, TOYOTA, H Ford €xeL avantiel
MoAuvapidia (Bio-PA) yia cuvdéopoug, HUTEG MERCEDES TNV texvoloyia RheTech,
PPEVWV, YPANMEG KAUTIOU Kal EUKAUTTTN otnv omola
owAnvwon. H Toyota xpnoipyotroinoe to DuPont XONOUOTIOLEL TAAGTIKG

Zytel, éva cuvduaouo UAIKWVY pnTivng atrd
vdihov, oTIG de€apeVEC akTIVOBoAiag Twv Camrys
kal Denso.

EVIOXUMEVO e KEAUPOG
pullov

MoAuyaAakTik6 0§0 (PLA) yia eyTepiKd pépn [;Eli?ger
QAUTOKIVATWY OTTWC XOAAKIA, JUOKETEC,

TTTEToApiEC KATT ) H Toyota

- avaTtrTuooel véo Bio-
TTAQOTIKO Q1T
daxapokdAauo yia
EOWTEPIKOUC XWPOUG
QUTOKIVATWYV

industrial

MoAutrpotruAévio (Bio-PP) yia |yarms
TTPOPUAAKTNPEC, TAUTTAS, agpaywyouc,
KAAUMMATA JUTTATAPIWV, KATT

.ré@"’k- Soy-based

: ‘1_ polyurethane)

https://www.thomasnet.com/insights/do-bioplastics-have-a-place-in-automotive- manufacturlng/| Engineering 1
wood :
technology
\
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Maykoouia mopoywytkn tkavotnta BronAaoctikwyv 2019

) Other 1.19% 13.4% PBAT

(bio-based

non-biodegradable) 4.3% PBS =]
® PE 11.89% 13.9% PLA @
@ PET 9.8% 1.2% PHA @

y Total:

® PA 11.6% 211 million 21.3% Starch blends @
® PP 0.9% tonnes 14% Other °

PEF® 0.09% ’ (biodegradabie)
&Pl 9.2%
L X X B ) L L X X X J
Bio-based/non-biodegradable Biodegradable
44.5% 55.5%
P F o cwrrenlly on developmend and predicied Lo be avadotve o commenal wals in 200 )

Source: European Bioplastics, novo-Institute (2019)
More information: wwaw.european-bioplastics.org/market cnd wunw.bio-based.cu fmarkets https://www.european-bioplastics.org/market/
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o BIOECONGUT
Maykoopia mopaywyikn tkovotnta fronAactikwyv to 2019

ova TLEpLoXN

45

18
Total:
2.11 million tonnes

Asia
® Europe '
Morth America

® South America

Source: European Bioplastics, nova-institute (2019)
More information: www.european-bioplastics.org/market and www.bio-based.eu /markets http://natureplast.eu/en/bioplastics-market-awaited-update/
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MéyeB0og ayopdg kat tpdPAedn (1/2) @ oy

Attractive Opportunities in the Bioplastics & Biopolymers Market
CAGR To péyeBog TN MoyKOOHLG ayopac BlomAaoTikwy €dTaoe
21.7% 2019: 8,3 61¢ USD ektiuatal ott Sa ptaoet

2020: 10,561¢ USD kat

= The global bioplastics & biopolymers market size is estimated 10

be USD 10.5 billion in 2020 and is projected to reach USD 27 9 2025 27 9 6|.§ USD

billion by 2025, ata CAGR of 21.7% ) ’
= The market growth is atiributed to the growing demand fromthe H X(bpgq tnq T[Eploxr']q ACiaq'ElanlKOO avauévgtal val

packaging industry and stringent gove mment re gulations across , , , , ,

the globe driving the bioplastics & biopolymers market kataypadouv to peyahutepo pubuo avamtuéng pexpL to
* High potential in emerging countries of APAC and the 2024.

development of new applications are the opportunities for the

market globally.

2020-e 2025-p

https://www.a2zpressrelease.com/chemicals-and-materials/bio-plastics-market-insights-and-forecast-to-2026-2/

https://news.bio-based.eu/amr-says-global-bioplastics-market-will-reach-68-57-billion-by-2024/

https://www.marketsandmarkets.com/Market-Reports/biopolymers-bioplastics-market-88795240.html?gclid=CjwKCAiAtej9BRAVEIWAOUAWXIKQsT9eq_TGmk7X0C-
Li4viin8kZ7GPoFnlssXOqu8_FmJD-IINmRoCil8QAvD_BwE
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MéEyeBoc ayopac ko mpoBAeyn (2/2)

TIOYKOOULOL TIOLPOLY WYLKI) LKOVOTNTOL
BlromAaotikwy 2023 ava tepLoxn

® Asia

@® South America

@ North America

® Europe

O Australia/Oceania”

in%o
Total:

2.62 million
tonnes

* Production in Australie/Oceania is a small prapartion
relotiv fo the plobal production copacity,

Source: European Bioplastics, nova-Institute (2018)
More information: www.european-bioplastics.org/market and wunw.bio-based.eu/markets

https://www.european-bioplastics.org/wp-
content/uploads/2018/11/Global-Prod-Capacity2023_ende-01.jpg

HAéktpa NanadomovAou
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Global Bioplastics Market

XX,

Bioplastics Bioplastics Bioplastics
2% =368 5% =%308 40% = §324 B
'Souna: Gand 'Vaw R 2014, Eumg Bog 2313, BCC Research 2317, Nexanting. 3012
2 hitpa liveww 3lecima ia trose srch comiress-rolagseio patics-markst himl

https://news.bio-based.eu/green-dot-blog-what-growth-in-bioplastics-industry-
means-for-investors-and-the-economy/

BIOMASS DAY Hpepida 2/12/2020 16
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Ektipnon tng xpriong yng ywa ta fromAaoctika: 2019 & 2024

Material use***

" Biofuels
$ " 53 million ha = 1%

Bioplastics

2019: 0.79 million ha = 0.016 %"
2024: 1.00 million ha = 0,021 %*

Source: European Bioplastics (2019), FAO Stats (2017), nova-Institute (2019), and Institute for
Bioplastics and Biocomposites (2019). More information: www.european-bioplastics.org

1.24 billion ha = 26%*

# 106 million ha = 2%*

GLOBAL AGRICULTURAL AREA

Pasture
3.3 billion ha

\ Ara ble land**

1.4 billion ha

* In relation to globol agnaultural
"% fachading approe. 19 fallow knd
##% | and-um for boplastics i part of the 2% mlerial wne

HAéktpa NanadomovAou BIOMASS DAY Hpepida 2/12/2020

https://www.european-
bioplastics.org/how-much-land-do-we-
really-need-to-produce-bio-based-
plastics/

http://natureplast.eu/en/b
ioplastics-market-awaited-
update/
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NpéBAedn Litnone vs Stabeopdtnrac Blopdloc 2030 & 2050

1200 -
i B Biocenergy and biofuels
LN
g 1000 - . Bioplastics ’ ’
5 . MpoPAenopeva oevapla
= Upper max. amount of sustainable land Zitnonc Blopdlac évavtt
O B0 fmmmmmmm e e e e e — - - ntnong ’ pacag
s OlaBeoLpotntog yng to
-“'E 2030 kat to 2050
- 600 -
€
L)
=
£ 400
3
) Lower max. amount nable land
€ 200 -
b
https://www.researchgate.net/publication/26685
0155_Biobased_Chemicals_and_Bioplastics_Findi
k= ng_the_Right_Policy_Balance/figures?lo=1
Low Medium High Low Medium High
2030 2050
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Awadiktvoakry HMEPIAA he
’ 1 4 14 1 4 r r g 1 4
To EAAnVikKO @Dopouu Bro-owkovouiag, to Kévipo Avavewoiuwv Mnywv Kot E¢oikovounonc

Evépyelac, to MMZ Broowkovouia, KukAikn Owovouia kKot Buwowun Avantuén tou Mav. Newpalwc

SWFSd kot tnv_etaupeia Q-Plan International, tipwvtag thv maykoopla npépa ywa to £éadog,
(0)] ag

Slopyavwvouv dtadiktuakn pepida pe O€pas:
«Buwolpun xprion tov edadouc - Napaywyn kot Antotkodopnon Bro-Baci{opevwv nmpoioviwv»

Tetaptn 9 AskepuBpiov 2020, 15:30 - 19:00

AnAwote ocuuusetoxn oto email: info@bioecoforum.eu

Je ooouc evdlapepovrol Sa yopnynUel BeBaiwon napakoAovdnonc tnc nuepidac.

MSc BIOECONOMY
CIRCULAR ECONOMY
SUSTAINABLE
\\ _DEVELOPMENT

" UNIVERSITY OF PIRAEUS

b_ ++ &

Yo Q-

—
MaE!/C PANACEA BIOVOICZS
HAéktpa NanadomovAou Marginal lands for Growing Industrial Crops oo oo Crope for 511 Besceom 19
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@ Springer

the language of science

Circular Economy and Sustainability

Call for Papers for a Special Issue:
The era of Circular Bio-economy

®
& #5conguy
~ FORUM

submission of summary (200-250 words) to the Guest Editors by email

for approval by Novenxm 10 pe,
2020

Asst. Prof. Dr. Alexandros Stefanakis: astefanakis@enveng.tuc.gr:

Dr. Electra Papadopoulou info@bioecoforum.eu; nfo@bioecoforum.gr;

HAgktpo NamadomnovAou )
BIOMASS DAY Huepida 2/12/2020
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Circular
Economy and
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2
CIRCULAR | §
_ECONOMY
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Euxaplotw oAU yLa tnv
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Ap. HAéktpa MartadomoUAou, Xnpikog
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lotooeAiba: http://bioeconomyforum.gr/el/

Email: info@bioecoforum.gr

Facebook: https://www.facebook.com/profile.php?id=100043292821847

Linkedin & Twitter: https://twitter.com/GRBioeconomy
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