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Ablaut

Dauer ca. 30 Minuten
Webinar wird aufgezeichnet

Fragen wahrend des Vortrags:
Module ,,Chat” oder Frage &
Antworten” nutzen

Fragen werden am Ende des
Vortrags beantwortet

Prasentation und Aufzeichnung
werden im Anschluss auf unserer
Webseite zu finden sein

1. Zum Sprechen
Mikrofon

aktivieren.
(ggf. seitens Moderation
abgeschaltet.)

2. Fur Video
Webcam
aktivieren.
(ggf seitens
Moderation
abgeschaltet.)

3. Wort- und
Ruckmeldungen
fur Referenten
mittels
Feedbackwerk-
zeugen
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Mein Mikrofon trennen
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Mikrofonlautstarke anpassen...
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koot AT,

Webcam fur Teilnehmer aktiieren

A SRR

=r Zu Wort melden

# k¢ Stimmt zu

i &) stimmt nicht zu

' = Weggehen

i}¥) Lauter sprechen
i} Leiser sprechen
==L Schneller

S Langsaner

L' Lachen

% applaus
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Was sind Biokunststoffe? 1fBB

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Keine neuartige Werkstoffgruppe, sondern Blendkomponenten:
einzuordnen in die Klasse der Kunststoffe. PBAT, PBS, PCL

In der Marktbetrachtung
erfasste Werkstoffe:

Einteilung in:

Abbaubare petrobasierte Biopolymere

Nicht abbaubare, bestidndige biobasierte Biopolymere

Vorteile von Biokunststoffen:

Bio-PET 30, Bio-PE, PTT, Bio-PA,
— erneuerbare Rohstoffbasis PEF, Bio-PC, Bio-TPE/PUR

— Rohstofferzeugung fir Biokunststoffe erfordert weniger Energie

— neuartige Werkstoffeigenschaften in Gebrauch und Verwendung

— vielfaltige Entsorgungsmaoglichkeiten (stoffliches Recycling, Kompostierung,
klimaneutrale energetische Verwertung)
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Keine offizielle statistische Erfassung von Daten zum Biokunststoffmarkt
-> jahrliche Updates notig

Bedarf flir transparente und nachvollziehbare Daten
-> Entwicklung eines methodischen Ansatzes

Basis flr weitere Argumentationen
-> bspw. zur Abschatzung des Landflachenbedarfs und fur strategische Uberlegungen

Es handelt sich um ein “atmendes” Zahlenwerk:
Anregungen, Kritik und alle weiteren Riickmeldungen werden
im Rahmen einer stetigen Verbesserung gern aufgenommen.

Hochschule Hannover | IfBB — Institut fiir Biokunststoffe und Bioverbundwerkstoffe | www.ifbb-hannover.de Seite 5



HINTERGRUND

METHODIK

MARKTUBERBLICK UND TRENDS
ROHSTOFFE UND LANDNUTZUNG

AW




1TBB

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Generationenvergleich 80

Biokunststoffe

Old Economy w

PLA
PHA
PEF
Starkeblends

Kautschuk Bio-PA
Bio-PE
Bio-PET

Bio-PP

Celluloseregenerate

Celluloseacetate

Linoleum

etc. etc. etc.

Quelle: H.-J. Endres, A. Siebert-Raths; Engineering Biopolymers, Minchen 2071
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Wie funktioniert die Datenerhebung, woher kommen die Zahlen?
* oOffentlich zugangliche Daten und Berichterstattung
* Informationen von Herstellern

Vorgehensweise und Herausforderungen
* nur Werkstoffe der ,New Economy” (bei Celluloseacetat nur bioabbaubare CA-Folien)

je nach Zuwachsmenge ggf. zeitliche Bereinigung
* Bereinigung von Doppelzahlung (Blendkomponenten, bspw. PBAT, PBS, PLA)

Anlagenauslastung und Produktionsmenge
(Bsp. Bio-PA, Bio-PUR/TPE in groBen konventionellen Produktionsanlagen)

Marktsegmente (fester Schlissel Gber den betrachteten Zeithorizont)

- Es handelt sich bei allen Auswertungen um Zahlen, die die Produktionskapazitdten
darstellen — dies entspricht nicht zwangslaufig den hergestellten, verkauften oder
abgerufenen Mengen.
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Aktuelle Produktionskapazitaten 1fBB
2023-2028 ind Bioverbundwerkstoffe

Production capacities . . New Economy bioplastics global
Old and New Economy bioplastics 2023  production capacities GO

3500

- 3350
es |
ac"u h t 3006
Q@? 15 000 000
Natural rubber* 2619
,'Qo / 2500
O 2284
= 140 000 — Cos)
(@) Linoleum? § 1740 1089 1316 1558 1845 2082
B —i
&= £ 1500 =
2015000 .
New Economy bioplastics?, 1000 =

500

5800000

Cellulose?

PLA, PHA, PTT, PBAT, Starch blends, Drop-Ins (Bio-PE, Bio-PET, Bio-PA) and other.
Material use excl. paper industry.

Calculations include linseed oil only.

Cf. FAOSTAT 2022 Online Data.

2022 2023 2024 2025 2026 2027 2028
. Bio-based/ ’ Biodegradable . Total capacity

non-biodegradable

[fBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers — facts and statistics 2023, Hanover 2024

1
2
3
4

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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MarktUberblick 2023-2028

New Economy bioplastics production

capacities by material type 2023

26.6 %
A\ 5.3 %

PHA
1.0% 7.0 %
PBSS\\7 Starch blends?
0.5 9 0.3 %

PBAT®

0.0% — 2.02

/ 0
PEF* million o 3 . 2 /o
tonnes Regenerated
1.6 % cellulose?
Others 2 5 .
(non-biodegradable) D %
Bio-PET

12.4 % 16.9 o

Bio-PTT .
5 ) O % Bio-PE

goPr  13.7 %

Bio-PA 1 Only contains the starch component. The

thers (biodegradable)?

average starch content is assumed to be 45 %.

2 Compostable hydrated cellulose foils.

5 2.0 % 48.0 % 3 Contains cellulose derivatives and PCL.

4 PEF is currently in development and predicted

bio-based /non-biodegradable biodegradable to be available at commercial scale at 2024.

‘ . . . .O . . . ’ O O @ ° Only contains the share of bio-based or

partly bio-based capacities.

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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New Economy bioplastics production

capacities by material type 2028
35.6 %

PLA

0.8 %

PBS?.
.

3.0 % /

PBAT®

0.3 %

10.7 %

PHA

3.8 %

Starch blends?

total
3.72 S O3%

__Others (biodegradable)?

PEF /ﬁ\ million )
1.0 o S tonnes ~2O %
; 0
Others Regenerated
(non-biodegradable) cellulose’
6.7 % 2.0 %
- Bio-PET

Bio-PTT

8 6 14.8 %

Bio-PE
Bio-PP 9 4 %
Bio-PA

! Only contains the starch component. The
average starch content is assumed to be 45 %.

2 Compostable hydrated cellulose foils.

43.9 % 56.1 %
3 Contains cellulose derivatives and PCL.

bio-based/non-biodegradable biodegradable
® Only contains the share of bio-based or

.....O' ...OOQQ partly bio-based capacities.

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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New Economy: 80
Absolute Zuwachse 2023-2028

1400
2023 ; 2028 |
; § 20 PHA  mPLA
PHA {107 kt | 398 kt
: 1000
@ PLA 537kt [ 1330kt | mBio-PE M Bio-PA
E i i g; 800
’ Bio-PE i340 kt 550 kt S oo CBOPET  m BioPP
@ Bio-PP 100 kt | 320 kt
400
) Bio-PET} 51kt | 100 kt
200
‘ Bio-PA {277 kt | 350 kt
: 0

2023 2027
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Trends: geographische

Veranderungen 2023-2028

New Economy bioplastics production
capacities by region 2028

New Economy bioplastics production
capacities by region 2023

340 k4
405 k¢
237
kt ks
16.9 %
]_ 17 % gn‘ope :

South America

20.1 %

North America

0.4 %

Australia/Oceania

50.9 %

Asia

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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864kt
629 kt
) & Okt
17.9 %
Europe
8.8 %
South America

total
3.72 169 %

North America

0.2 %

Australia/Oceania

million
tons

56.2 %

Asia

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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Trends: Marktsegmente 2023 1fBB
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New Economy bioplastics production
capacities by market segment 2023

bio-based/
biodegradable non-biodegradable
800 | @ PBAT? | @ Bio-PET =
@ PeS’ @ BioPE
700 " Flexible— 1 . PLA ] . Bio-PA —
packaging
591 O PHA . Bio-PP
600 .
() Starch Blends @ BioPTT
Bl - © Others (biodegradable)* || @) Others (non-biodegradable)? |
8 Rigid. Fibres
S 400 _ packaging — (incl. woven —— Consumer — . A
— 337 & non-woven) goods
= 300 292
300 PR A
Automotive
Agriculture & transport
200 __ &horticulture ___ : : -
131 160 : El[ecf[ncs Others
electronics 106
Building
100 — ] L
- & construction -
11
| e—
 Contains cellulose derivatives, PCL and regenerated cellulose. IfBB - Institute for Bioplastics and Biocomposites (ed.):
? Contains Bio-PC, Bio-TPE, Bio-PUR (except thermosets). Biopolymers - facts and statistics 2023, Hanover 2024

3 Only contains the share of bio-based or partly bio-based capacities.
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Trends: Marktsegmente 2028 8<,| 1fBB

New Economy bioplastics production
capacities by market segment 2028

bio-based/
_ biodegradable non-biodegradable
1400 @ PBAT® — @ Bio-PET r
Flexible PBS3 .
packaging . ‘ Bio-PE
1200 1132 @ PLA —| @ Bio-PA —
O PHA @ Bio-PP
1000 ——prog——— (O Starch Blends — @ Bio-PTT -
packaging . 5
Others (biodegradable)* () Others (non-biodegradable)?
- |
)
S 800
S Consumer
= . goods
= 600 _ L Fibres ____ 545
(incl. woven
‘ & non-woven)
Agriculture
400 — & horticulture — Automotive ——
262 S UANSRO Electrics Others
221 & electronics 196
200 — — —— 142 —— Building
& construction-
o N | - -/ I L e TN
; Eontafns ;glluPlgsgfie;ilglétigfeS.pFl’JCRL(and retgtel:\erated tCPi“ulose- IfBB - Institute for Bioplastics and Biocomposites (ed.):
ontains bio-FL, blo- , D10~ excep ermosets). H — icti
3 Only contains the share of bio-based or partly bio-based capacities. Blopolyiers —~THets A SAtEICS 2023, Haroue 2020
- |
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Rohstoffe fUr Biokunststoftfe: 1fBB

N . Institut fiir Biokunststoffe
U be I’S | C ht und Bioverbundwerkstoffe
Feedstock Crop Raw Global mean yield * | Average content | Resulting amount
material (Crop) of raw material (raw material)

Calculations > X > =

Sugar cane

(without cane 72.7 t/ha
tops)

Beet fermt. 0

Wheat grains m 3.74 t/ha

Stan.dmg AT Cellulose 1.64 t atro/ha
residual wood
Castor oil Castor bean . 1.'28 t seeds/ha
Castor oil | (given one harvest
plant (seeds)
per year)

* Global mean yield over the last 10 years, weighted by respective production amount (basec ht'tpS://biOpOlydat,ifbb—hannOver,de

9.46 t sugar/ha

Sugar cane

46 % 1.72 t starch/ha

40 % 0.66 t cellulose/
0

0.51 t oil/ha
(given one
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Land use
Old and New Economy bioplastics 2023

13700000
/Natural rubber

56 000

— Linoleum?

1oplastics?

2900 000

Cellulose?

1 PLA, PHA, PTT, PBAT, Starch blends, Drop-Ins (Bio-PE, Bio-PET, Bio-PA) and other.
2 Material use excl. paper industry.

3 Calculations include linseed oil only.

4 Cf. FAOSTAT 2022 Online Data.

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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Globale Flachennutzung 2023 und 202830 BB

r Land use for New Economy bioplastics
_066’// 2023 and 2028 L Cf. FAO 2022. World Food and Agriculture -

Statistical Yearbook 2022.

2 Percentage compared to global agricultural area.
3 Also includes area growing permanent crops as
. g\)\‘ura! aree well as approx. 1 % fallow land. Abandoned land

N resulting from shifting cultivation is not included.

—_—

<, *Cf.Rulli et al. 2016.
> %
Q 2
o >
T =
n . .
= Bioplastics
S ©2023:1 419 600 ha = 0.030 %2

® 2028: 2 249 600 ha = 0.048 %?

Material use
\ / 106 million ha = 2.3 %2
—

Biofuels
78 million ha* = 1.7 %?

e ‘9 Arable land’
3.2 billion ha'  EEAerdals

= 68 %? =32 o2

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2023, Hanover 2024
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Vielen Dank fur
lIhre Aufmerksamkeit!

Ergebnisse sind frei verfuigbar unter :
https://www.ifbb-hannover.de/de/facts-and-

statistics.html

Webtool BioPolyDat:
https://biopolydat.ifbb-hannover.de

Kontakt:
Dr. phil. Lisa Mundzeck
Hochschule Hannover

IfBB — Institut fur Biokunststoffe und Bioverbundwerkstoffe

Heisterbergallee 10A
30453 Hannover

0511-9296-8448
lisa.mundzeck@hs-hannover.de
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go Institute for Bioplastics
and Biocomposites

Biopolymers

facts and statistics

2023

Production capacities,

processing routes, feedstock,
land and water use
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