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Success stories

07.05.2021 | SUCCESS STORY 30.03.2020 | SUCCESS STORY
CHEMISTRY WASTE BIOTECHNOLOGY/SYSTEMS BIOLOGY CHEMISTRY PLANTS BIOTECHNOLOGY/SYSTEMS BIOLOGY

Using bacteria to produce plastic from waste Versatile composite materials from coffee grounds

Polyhydroxybutyrate (PHB) is the plastic that researchers in the PHABIO APP joint project have produced
biotechnologically: Itis produced from animal waste fats with the help of bacteria and is completely
degradable in nature.

Coffee grounds are more than just waste - they are a valuable resource that can be processed into new
bio-based composites. A suitable method was developed as part of the idea competition project BioKaVe.

~> Read more
- Read more

03.09.2019 | SUCCESS STORY
02.12.2020 | SUCCESS STORY CHEMISTRY MICROORGANISMS ~ BIOTECHNOLOGY/SYSTEMS BIOLOGY
CHEMISTRY MICROORGANISMS BIOTECHNOLOGY/SYSTEMS BIOLOGY

Biotechnological upcycling for plastic waste
High performance without oxygen

Simply recycling plastic? European researchers believe they can do better. By breaking it down and

Bioelectrochemistry enables economically attractive microbial biofactories. In the future, the making its building blocks exploitable for bacteria to create valuable resources, a research consortium

plans to upcycle plastics.

proteobacterium Shewanella oneidensis could be used in this way for acetoin production.

- Read more

- Read more

19.08.2020 | SUCCESS STORY

12.08.2019 | SUCCESS STORY
CHEMISTRY MICROORGANISMS BIOTECHNOLOGY/SYSTEMS BIOLOGY
CHEMISTRY MICROORGANISMS BIOTECHNOLOGY/SYSTEMS BIOLOGY

UV-Licht

Cell factory for hot and acidic Mussel style superglue

The archaeon is to become a platform organism for biotechnology. The research project
"HotAcidFACTORY" wants to create the basis for this.

Scientists in Berlin have developed an adhesive protein inspired from mussels and are able to produce
the substance from reprogrammed microbes. The adhesive can be used as superglue to treat wounds and
bone fractures.

-~ Read more
- Read more

https://biooekonomie.de/en/funding/success-stories
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IEA

Primary energy consumption

B Renewable energy 16,6 %
: Hydro-energy 0,5%

- Wind ener
Other 1,3 %: 8Y 4,0%

: i
\ - Photo voltaic 1,8%
11.784 P)
- Bio-energy 8,5%
l I

Natural gas 26,6 % """ --Organic waste 1,2%

Geothermal 0,7 %

Nuclear 6’0 O wvrvrenensnrenennnennn.

Lignite 8’1 % e 7’7 % Steinkohle

Quelle: FNR nach AGEB, AGEE-Stat (Marz 2021)
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Primary energy consumption 01\

renewable energy in 2020
Wind energy 249 . ~+3% Hydro

' e 11% PV
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Electricity generation

Nuclear ll,fl% """"""" : Hb Renewable energy #4,5 %

Natural gas 16,2% ;.
=== Photo voltaic 8,9%

==+ Hydro-energy 3,3 %

-++- Bioenergy, 8,9%
Incl. organic waste

565,9 TWh

-+« Wind energy 23,4 %

Lignite 16,2 %

Coal 7,6 % crrararrasant Y % | %  Other
(Bruttostromverbrauch: 544, 9 TWh; EE-Anteil: 46,2 %, Stromaustouschsaldo: -21,0 TWh)
Quelle: FNR nach AGEB (Februar 2021)
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Electricity generation from

renewables in 2020

Geothermal <0,1% 20,2%  Photo voltaic

20,2%  Bioenergy

Wind energy  52,2% 7,4%  Hydro energy

Quelle: BMWi, AGEE-Stat (Februar 2021)
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\
Electricity generation from

biomass in 2020

5,1% Biomethane
- 3,1% Biogas from WWT
0,6 % Biogas from waste disposal

Blogas 56’?% ++++++++++++++++++++++++++++ E

11,3 % Fraction of organic waste

22,4 % Biogenic solid fuels

srarressaseenes ) 2 % Other

Quelle: BMWI, AGEE-Stat (Februar 2021)
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Heat from renewables in 2020

Solid 85,5 9 -wwrerresesmmsennenuenns
biofuels

179,9 TWh - 4,8% Solar thermal

e 9.7%  Geothermal
|

Quelle: BMWi, AGEE-Stat (Februar 2021)
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Development of heat generation \

from renewables

in GWh Biomasseanteil 85,5 % in 2020
175.000 . L —
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Bl biogene Festbrennstoffe B biogene fliissige Brennstoffe
biogene gasformige Brennstoffe B biogener Anteil des Abfalls
B8 Kldr- und Deponiegas Bl Geothermie Solarthermie
Quelle: BMWI, AGEE-Stat (2021)
© FNR 2021 WFNR
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\.
Renewable energy in the transport

sector in 2020

EIectricity 12,1 G rreeeevmmenerrmsssssnnnnnaninnns ; SIS 2,0% Biomethane

------- 18,3% Bioethanol

Biodiesel 67,5% -3 A <0,1% Plant oil

Quelle: FNR nach AGEE-Stat (Februar 2021)
© FNR 2021 (IFNR
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Fraction of renewable energy from total energy

consumption from 2013 - 2020

Anteilin %

= - ' _ g . =
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- - - - 7,3
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® Electricity " Heating /cooling ® Transport
Quelle: BMWI, AGEE-Stat (Februar 2021)
© FNR 2021 WFNR
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Feedstock of the chemical industry in
2019

Fossil resources 88 %« «wwereeeeee: : o 12% Biogenic resources
16,8 Mio. t : 2,4 Mio. t

19,2 Mio. t

*vorldufig
Quelle: FNR, BMEL (2020)
© FNR 2021 W FNR
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Production of paper and carton in 2019

Paper and
carton for 7 % Sanitary paper
: 1,50 Mio. t
packaging
purposes
12,10 Mio. t
6 % Paper and
carton for
gesamt t .
- echnical
22,1 Mio. t
purposes
1,38 Mio. t
32 %Gra phical
paper
7,10 Mio. t
Quelle: Verband Deutscher Papierfabriken e.V. (2019) © FNR 2020
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Development: Industrial use of

biomass
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Industrial use of biomass in 2019

IEA
= Bioenergy

Starch 29 % ........................... S S ................................ 4 % Sugar
986.000 t : : 126.000 t
AR 11 % Chemical
: pulp
364.000 t
_ SR 3% Natural fibres
= 116.000t
gesamt gl 2% Protein
3,4 Mio. t 79.000 t
Oiland fat 32 % «eceeeeeeet o EEY............... 18 % Other
1.090.000 t 615.000t
Without paper and wood *vorldufig
Quelle: FNR, BMEL (2020)
© FNR 2021 GFNR
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Industrial use of other biomass in
2019

Others {5 T men——" : sreeamrIA s ss 11% Wax & resins
265.200t : : tannins
: : 77.600t

309% Natural rubber
‘ 206.000 t

694.000 t

----------- 17%  Glycerol

Cork 4 % .............. 117.000t
28.200t vorldufige Werte
Quelle: FNR, BMEL (2020)
© FNR 2021 « FNR
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\.
Industrial use of carbohydrates in

2019

Natural fibre 7%= : o 45% Starch (paper)

116.000 : : 713.000 t

Chemical sugar 8%
126.000 t

Chemical pulp 23% === “ . v 179 Starch (chemical)
364.000t o j 273.000t
Quelle: FNR, BMEL (2020) .
© FNR 2021 WFNR
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Industrial use of plant oils in

Polymers 15%
163.000t

Surface active

Substances 56 %

(wasching
agents and
cosmetica

614.200t

Quelle: FNR, TI-Consulting (2020)

© FNR 2021

l,i Mio. t

---------------

2019

7%

4%

Varnishes
and Colors

77.000t

Lubricants
44.200t

Other
utilisation
196.000t

vorldufige Werte,

* Bilanzausgleich zwischen
Aufkommen und Verwendung
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Feedstock for bio-lubricants in\

2019

Rapeseed oil 30 % RIS 5% Sunflower oi

20 %Animal fats

Palm oi|’ FEU wrseassavsvss, N N . . . . - - o5 594 10 %Others
Palm kernel oil

Quelle: T+I Consulting, FNR (2019) © FNR 2019
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Fraction of biobased polymers in

Andere 1’1 % .........................:
(biobasiert/ :
nicht biologisch
abbaubar)

B Biobased / not biodegradable

Quelle: european bioplastics, nova-Institut
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2019

.................................................. 13’4% PBAT

e, 43%  PBS

A*H ............ 1 ,2 % PHA

gesamt
2,11 Mio. t

(44,5 %) I Biobiodegradable (55,5 %)

22

.............. 21’3 % Starke-

.................................. 1 ’4 % Andere
(biologisch abbaubar)

blends

© FNR 2020
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Employees in the biobased
bioeconomy in 2017

Paper 13’2 % .............................. s E .............. 8,7 % Chemical +
industry : : pharmaceutical
144.886 industry
95.293
Wood 18,7 % -4 U A .. ... 0 Biofuel
processing " "industry
industry 3.518
205.830
gesamt
Textile industry 3,6 % — 1.099.381
39.854 '
S e 51,8 % Agriculture
Forestry 3.6 %
40.000 570.000
Quelle: https://ec.europa.eu/knowledge4policy/bioeconomy/topic/economy_en © FNR 2020
abgerufen am 10.06.2020
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Turnover in the biobased
bioeconomy in 2017

Wood Biofuel
processing industry
industr
Y 2,0 Mrd. €
36,2 Mrd. €
Textile Paper
industry industry
ZaN. € 42,4 Mrd. €
Zoren;t;y€ gesamt
Rl M. 185,1 Mrd. €
Agriculture Chemical + .
d pharmaceutical
53,3 Mrd. € industry
37,3 Mrd. €
Quelle: https://ec.europa.eu/knowledge4policy/bioeconomy/topic/economy_en © FNR 2020
abgerufen am 10.06.2020
L______________________________________________________________________________________________________/|
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