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Ablauf

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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& ¢ stimmt zu
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MARKTUBERBLICK UND TRENDS
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Was sind Biokunststoffe? ~ 1fBB

Institut fir Biokunststoffe
und Bioverbundwerkstoffe

Keine neuartige Werkstoffgruppe, sondern
einzuordnen in die Klasse der Kunststoffe.

In der Marktbetrachtung
erfasste Werkstoffe:

PLA & PLA-Blends, Starkeblends,
PHA, PBAT, PBS,
Celluloseregenerate (CH-Folien),

Nicht abbaubare, bestindige biobasierte Biopolymere Cellulosederivate
(nur abbaubare Typen)

Einteilung in:

Abbaubare (liberwiegend) biobasierte Biopolymere

Vorteile von Biokunststoffen: Bio-PET 30, Bio-PE, PTT, Bio-PA,

PEF, Bio-PC, Bio-TPE/PUR

— erneuerbare Rohstoffbasis
— Unabhéangigkeit von der endlichen Ressource Ol und politisch instabilen Regionen etc.
— neuartige Werkstoffeigenschaften in Gebrauch und Verwendung

— vielfaltige Entsorgungsmoglichkeiten (stoffliches Recycling, Kompostierung,
klimaneutrale energetische Verwertung)
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1TBB

Motivation zur Marktdatenanalyse nstitat Tor Biokunststoffe

und Bioverbundwerkstoffe

Keine offizielle statistische Erfassung von Daten zum Biokunststoffmarkt
-> jahrliche Updates notig

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

Basis fur weitere Argumentationen J

-> bspw. zur Abschatzung des

Landflachenbedarfs und fir strategische

Uberlegungen I I

“Atmendes” Zahlenwerk:

Anregungen, Kritik und weitere
Rickmeldungen werden

im Rahmen einer stetigen Verbesserung
gern aufgenommen.
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Generationenvergleich

Old Economy

Kautschuk

Celluloseregenerate

Celluloseacetate
Linoleum

etc.

Biokunststoffe

PHA
PEF
Starkeblends

etc.

a2

Errie Erite.

1TBB

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Bio-PA
Bio-PE
Bio-PET
Bio-PP

etc.

Quelle: H.-J. Endres, A. Siebert-Raths; Engineering Biopolymers, Minchen 2011
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Methodik 1fBB

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Wie funktioniert die Datenerhebung, woher kommen die Zahlen?
+ offentlich zugangliche Daten und Berichterstattung
* Informationen von Produzent*innen

Vorgehensweise und Herausforderungen

* nur Werkstoffe der ,New Economy” (bei Celluloseacetate 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 grofRen konventionellen
Produktionsanlagen)

* Marktsegmente (fester Schltssel Uber den betrachteten Zeithorizont)

Es handelt sich bei allen Auswertungen um Zahlen, die die
Produktionskapazitaten darstellen — dies entspricht nicht zwangslaufig
den hergestellten, verkauften oder abgerufenen Mengen.
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Production capacities
Old and New Economy bioplastics* 2024

15000000
/Naturalrubber5

140 000

" Linoleum*

New Economy bioplastits?

5800 000

Cellulose®

1 Only bio-based share.

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

4 Calculations include linseed oil only.

> Cf. FAOSTAT 2022 Online Data.

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Global production capacities of bioplastics®

4000
3 500
3000
2500

2 000

in1000t

1500

Forecast

1000

500

2023 2024 2025 2026 2027 2028 2029
! Only bio-based share. @) Bio-based/non-biodegradable @ Bio-based/biodegradable @ Total capacity

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers — facts and statistics 2024, Hanover 2025
|
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MarktUberblick 2024-2029

Global production capacities of
bioplastics! (by material type) 2024

35.8 %
iy 52 %

\ PHA

5.7 %

Starch blends?

0.3 %

Others (biodegradable)*

0.9 %

PBSS

4%

PBAT®

0.2 %

PEFS

2.5 %
Others
(non-biodegradable)

10 / %

Bio-PTT

total

2.33

_Z 3.2%

million

tonnes Regenerated

cellulose?

2.1 %
Bio-PET

13.7 %

Bio-PE

%
BIO PPO 1% ?A%
io-

L Only bio-based share.

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

¥ Compostable hydrated cellulose foils.

4 Contains cellulose derivatives and PCL.

5 PEF commercially available as of 2024.

5 Only contains the share of bio-based or
partly bio-based capacities.

44.6 « 55.4 %

bio-based/non-biodegradable bio-based/biodegradable

0000000 0060000

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025

Global production capacities of
bioplastics* (by material type) 2029
40.6 %

PLA

13.5%

PHA

0.7 %

PBS®
-y 3.1 %
2.8 % total Starch blends?
PBAT® | 4.23 0‘3 %
O ) 9 - ?illion Others (biodegradable)
. onnes
PEF 1.8 %
Regenerated
10.th8 - cellulose?
ers
(non-biodegradable) ]_8 %
Bio-PET

53109PT;%) 6 1 1]_ 4 %

Bio-PE
BIOPPO 10 OO/ -

Bio-PA

1 Only bio-based share.

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

3 Compostable hydrated cellulose foils.

“ Contains cellulose derivatives and PCL.

®> Only contains the share of bio-hased or
partly bio-based capacities.

37.2 % 62.8 %

bio-based/non-biodegradable bio-based/biodegradable

0000000 0060000

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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New Economy: 80
Absolute Zuwachse 2024-2029

1800
2024 i 2029 E 1600 PHA
PHA 122kt {572kt | 1400 mPLA
@ PLA 835 kt 1717 kt 1200 = Bio-PE
' $ 1000
. i i S m Bio-PA
0 Bio-PE 320 kt : 480 kt B a0
| g g X W Bio-PET
@ Bio-PA 316kt 421kt 600
m Bio-PP
) Bio-PET| 50kt {75kt 400
@ siorp | 40kt 260kt | 200
| i | .

2024 2029
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Trends: geographische IfBB

Veranderungen 2024-2029 Und Bioverbundweritoff
Global production capacities of Global production capacities of
bioplastics* (by region) 2024 bioplastics® (by region) 2029

428 k¢

260 k;

Okt
11.2% 12.3 %

South America

Europe

7.6 % 12.6 %

South America North America

0.2 %
A /Oceani

total ;
18.4 % istralia/Oceania
Zm.i%c% North America 4. 2 3

million

0.4 % o

Australia/Oceania

tons

57.4 %

Asia

65.1 %

Asia

L Only bio-based share.
L Only bio-based share.

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025 IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanaver 2025
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Geographische Veranderungen 2024-2029 1fBB

biodegradable plastics

Global production capacities of bio-based/
biodegradable plastics (by region) 2024

259 k¢
0kt o
t
11.3 %
Europe
Sout(h)A:/(;nca 20 %

North America

0.7 %

Australia/Oceania

total

1.29

million
tons

67.9 %

Asia

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers — facts and statistics 2024, Hanover 2025

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Global production capacities of bio-based/
biodegradable plastics (by region) 2029

364
0 k¢
8.7 %

South America
0.3 %

Australia/Oceania

total

2.65

million
tons

77.2%

Asia

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Geographische Veranderungen 2024-2029 1fBB

non-biodegradable plastics

Global production capacities of bio-based/
non-biodegradable plastics (by region) 2024

A
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IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Global production capacities of bio-based/
non-biodegradable plastics (by region) 2029

R

370k¢
1694
3204 Oke
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Sgu(ta A%e f(i)/coa N]. 9A8 %
total
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IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Trends: Marktsegmente 2024

Global production capacities of bioplastics®
(by market segment) 2024

800

700

600

500

400

in 1000t

300

200

100

0

Flexible
packaging

662
28 %

Rigid
packaging
415
18 %

bio-based/
biodegradable

@ PBAT
@ rBs’
@ PLA
) PHA

(O Starch Blends
© Others (biodegradable)?

bio-based/
non-biodegradable

@ BioPET
@ BioPt
@ BioPA
@ BioPP

@ BioPTT

1TBB

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

O Others (non-biodegradable)?

Fibres N
(ncl.woven oo )
& non-woven) goods 5
336 329 Z
14 % 14 9%

. Automotive
Agriculture & transport
& horticulture
181
164

Only bio-based share.

Contains cellulose derivatives, PCL and regenerated cellulose.

Contains Bio-PC, Bio-TPE, Bio-PUR (except thermosets).

Only contains the share of bio-based or partly bio-based capacities.

Electrics
& electronics

7%
. i l 108

Others
Coatings o 89
& adhesives Building &
37 construction 4%
2% 9 i

0,4 %
.

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Trends: Marktsegmente 2029 BB

Institut fur Biokunststoffe
und Bioverbundwerkstoffe

Global production capacities of bioplastics®
(by market segment) 2029

1400

1200

1000
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in 1000t

600

400

20

o

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025

0.

bio-based/ bio-based/
Eladble biodegradable non-biodegradable
packaging . PBAT* . Bio-PET

1234

29% @ PBS* @ Bio-PE

@ PLA @ BioPA
Rigid
packaging O PHA . Bio-PP
921 @ Starch Blends @ Bio P17
(]
(© Others (biodegradable)? (© Others (non-biodegradable)?
Consumer
goods )
t Only bio-based share.
Fibres 628 2 Contains cellulose derivatives, PCL and regenerated cellulose.
(incl. woven 15% * Contains Bio-PC, Bio-TPE, Bio-PUR (except thermosets).

& non-woven) . M * Only contains the share of bio-based or partly bio-based capacities.

442
10 %

Agriculture

& horticulture Automotive

328 - & transport

89 Electrics
253 & electronics Coati Others
oatings
1607 & adhesives  Building & 150
- - - 4% 84 construction 4%
2% 19 N
o e
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Trends: Marktsegmente 2024 1fBB
biodegradable plastics (nd Bioverbundwerketoffa

Global production capacities of bio-based/biodegradable
plastics (by market segment) 2024

Flexible packaging .
436 bio-based/

34% biodegradable

@ rBAT
@ PBs
@ PLA
O PHA

O Starch Blends

. Others!

400
Rigid
350 — packaging

310
24%

300

250
a Consumer ]
e ] goods Agrlc.ulture * Contains cellulose derivatives, PCL and
8 200 177 & horticulture regenerated cellulose.
— 14 % 163 2 Only contains the share of bio-based or
— 13 % partly bio-based capacities.
- Fibres
150 (incl. woven
& non-woven)
Others
100 — 68::) Coatings ———— 63
Electrics & adhesives o
Automotive & electronics 37 Building &
50 &transport - 21 — 3% —construction—-—
 pum IR
0% 0 %
0 1 1
IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025 ———
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Trends: Marktsegmente 2029

biodegradable plastics

Global production capacities of bio-based/biodegradable
plastics (by market segment) 2029

Flexible packaging bio—based/
22302 ~ biodegradable
Rigid 2
701 @ rBs?

26 %

700

@ PLA
() PHA

600

(O Starch Blends

‘ Others?

500 Consumer

goods

380 Agriculture

& horticulture

! Contains cellulose derivatives, PCL and
regenerated cellulose.

14 %

400
326

12 %

in 1000t

Fibres

2 Only contains the share of bio-based or
partly bio-based capacities.

300 (incl. woven

& non-woven)

172
200 6 % Coatings Others ——
Electrics & adhesives 109
Automotive & electronics g‘}sﬁ Building & 4%
100 ~ &transport 43 - ~construction
0 2% 0
. - 0w [ 0% [

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Trends: Marktsegmente 2024 1fBB

Institut fur Biokunststoffe

non-biodegradable plastics U Bioverbundwerictoff

Global production capacities of bio-based/non-biodegradable
plastics (by market segment) 2024

Fibres
(incl. woven
& non-woven)
. 252 bio-based/
Flex1b!e 24 9 non-biodegradable
packaging

250 976 . Bio-PET
k @ Bio Pt

Automotive
& transport . Bio-PA
181
Consumer 17 % . Bio-PP

goods

152 . Bio-PTT
15 %
O Others?

+ Contains Bio-PC, Bio-TPE, Bio-PUR
(except thermosets).

200

150 Rigid
packaging

105

10 %

Electrics
& electronics

87
8 %

in 1000 t

100

Others

26
2%

Building &
Coatings  construction

50
Agriculture

& horticulture & adhesives
1 0.2 1%
0.1% 0.01% I

0
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Trends: Marktsegmente 2029 1fBB
non-biodegradable plastics ind Bioverbundwerketoffa

Global production capacities of bio-based/non-biodegradable
plastics (by market segment) 2029

Flexible packaging
398

— 25 9% biq—based/
non-biodegradable
@ BioPLT
350 y
Fibres . Bio-PE
(incl. woven :
& non-woven) Automotive . Bio-PA
300 271 fonsumer & transport ;
17 % goods P . Bio-PP
107 ‘0
ng]d. 248 253 . Bio-PTT
packaging 16 % 16 %
250 220
Others?!
. 1% o
8 ! Contains Bio-PC, Bio-TPE, Bio-PUR
S 200 (except thermosets).
‘; Electrics
SE & electronics
150 124
8%
100
o Others
Building &
. , SIER 41
50 Agriculture Coatings ~ construction i)
& horticulture & adhesives 19
: ; - .
0.08 % 0%
0 —_—

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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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 J| Resulting amount

material (Crop) of raw material (raw material)
Calculations -> X -> =
Sugar cane Fermt
Sugar cane (without cane ! 73.1t/ha 13 % %56 9.5 t sugar/ha
tops) Sugar

Fermt.
Sugar

Beet

(without leaves) 62.7 t/ha

Sugar beet 16 % 367 10.03 t sugar/ha

Corn Maize kernel 70 %38

7 t/ha 4.9 t starch/ha

Potatoes Potato tuber 24 t/ha 18 % &° 4.32 t starch/ha

=
=1}

Wheat grains 3.97 t/ha 46 % 8 1.83 t starch/ha

Standing timber, 0.66 t cellulose/

or 13
residual wood ks

Cellulose 1.64 t atro?/ha

Castor oil Castor bean 1.5 t seeds/ha 0.6 t oil/ha

Castor oil

40 % 10.11,12 (given one
harvest per year)

(given one harvest

plant (seeds) T

Hochschule Hannover | IfBB — Institut fur Biokunststoffe und Bioverbundwerkstoffe | www.ifob-hannover.de Seite 24



Land use
Old and New Economy bioplastics' 2024

13 700 000
/Natural rubber’

56 000
e Landflachenbedarf fur

die derzeitigen
1630 200 Produktionskapazitaten
New Economy bioplastics® von 2/3 Mio Tonnen
biobasierter

. 2 900 000 Kunststoffe.

Cellulose?

Only bio-based share.

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.

L T T o

IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Bioplastics
*2024:1 630 200 ha = 0.035 %*
® 2029: 2619 000 ha = 0.056 %3

Material use
/ 106 million ha = 2.3 %°

Biofuels
—_— © 78 million ha®>=1.7 %3

Pasture

e '3 Arable land*
3.2 billion ha® gkt

1 Only bio-based share. =68 %3 = 32 o3
2 Cf. FAO 2022. World Food and Agriculture -
Statistical Yearbook 2022.
3 Percentage compared to global agricultural area. \
4 Also includes area growing permanent crops as
well as approx. 1 % fallow land. Abandoned land
resulting from shifting cultivation is not included.
> Cf. Rulli et al. 2016. IfBB - Institute for Bioplastics and Biocomposites (ed.): Biopolymers - facts and statistics 2024, Hanover 2025
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Vielen Dank fur 8<,| 1fBB

| h re Aufme rksa m keltl Institut flr Biokunststoffe

und Bioverbundwerkstoffe

IfBB

Institute for Bioplastics
and Biocomposites

Ergebnisse sind frei verfligbar unter : _

https://www.ifbb-hannover.de/de/facts-and-

statistics.html Bi 0 p 0 ly m e rs

Webtool BioPolyDat: facts and statistics
https://biopolydat.ifbb-hannover.de ' il

2024

Kontakt: Production capacities,
aoy e processing routes, feedstock,
Dr. phil. Lisa Mundzeck land and water use

Hochschule Hannover

IfBB — Institut fur Biokunststoffe und Bioverbundwerkstoffe
Heisterbergallee 10A

30453 Hannover

0511-9296-8448

lisa.mundzeck@hs-hannover.de
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