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Biookonomie 2030 — The German
National Research Strategy



Societal challenges in the 215t century

Increasing world population and
changes in food utilisation patterns

Increase of food associated diseases

Climate change/protection, resource
conservation/protection

Need for a sustainable energy
production

* Transfer from a fossil to a bio-based
raw material supply




Knowledge-based Bioeconomy —
Vision and Objectives

Germany pursues the vision of a
natural, cycle-oriented,

sustainable

,;i;,

biobased economy

that carries the promise of

global food supplies that are both

ample and healthy,

and of high quality products from

renewable resources.

With our research, we want to meet our responsibilities for global nutrition,

the protection of the climate, efficient use of resources and the environment.



What is a Bioeconomy?

—)

Consumer Production
* socio-economics /&% agri-tech
* logistics | Systems (m'ol.) blO/Ogy,.
* construction ) soil, plant, animal
. trade analysis

“'-T
Valorisation Conversion
e food, feed * process tech
e fiber, * biotechnology

e fuel



National Research Strategy Bioeconomy 2030
NFS 2030

Starting November 2010; duration 6 years

Project funding 1457 Mio € e
Institutional funding 976 Mio €

Total funding 2 400 Mio € Blokconomy 2050




Bioeconomy Council

Phase |: January 2009 — May 2012
Phase II: since Sept. 2012

government

* Social dialog

* Recommendations for
funding in education,
research and development.




NFSB 2030 — Implementation I:
Lines of Activity

Securing
global nutrition

Using renewable
resources for

Producing healthy
and safe foods

industry
Sustainable Developing
agricultural biomass-based
production energy carriers

International KMU, GoBio
Cooperation  Bioeconomy Cluster




NFSB 2030 — Implementation |I:
Lines of Activity

&

-> Bioeconomy
International




Bioeconomy International
Overall Concept

 Implementation of bioeconomy in a global context
R&D projects to relevant subjects in bioeconomy

*  Composition of consortia entirely flexible:
Industry,
University or

Research organizations

Brazil among 8 preferred partner countries

v 3 Calls since 2013
v' 227 Proposals submitted
v" 55 Projects selected for funding
v' 10 projects (18%) with partners from Brazil
v" 37 Mio € funding in Germany



Sustainable food production of the future:
Fraunhofer Institute for process engineering
and packaging
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The Fraunhofer-Gesellschaft
Applied contract research

B Largest applied research
organization in Europe

B 67 institutes and research units
B More than 23,000 staff

B €2.1 billion annual research
budget

W ~70% is generated through
contract research with
industry & specific
governmental projects

@ ~30% is sourced from the
federal & state grants

M International cooperation

® |nstitute/research unit

7
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Fraunhofer Gesellschaft Worldwide

0CiaV

San Jo i Lo . - Seoul’ g Sendai
: : ; ’- : . 4 JTokyo

Subsidiary
Center
Project Center

ICON / Strategic Cooperation
Representative / Marketing Office
Seni \visor
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Fraunhofer Institute for Process Engineering and
Packaging IVV — Business Fields

Food Processes and Food Quality and
Products Sensory Acceptance

Compliance of Packaging Processing and
Materials Packaging Machinery
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Top 10. nutrient containing agriculture products
in worldwide harvests (FAO 2013)

{4"’ Product™ Amount Energy IR E AR #) based on
- - , t/a kcal/a day *) 7.2 bn humans

1. Maize 1,016,736,092  3.3*1015 1276

2. Rice 745,709,788  2.6*1015 993

3. Wheat 713,182,914  2.5*1015 950

4. Soybeans 276,406,003 1.2*1015 469

5. Palm oil 55,800,940  5.0*1014 191 4,531
6. Barley 144,755,038  4.7*1014 179 B %
7. Sugar cane 1,877,105,112 4.7*1014 179

8. Rapeseed 64,563,586  3.6*1014 138

9. Potatoes 368,096,362 2.8*1014 108

10. Sorghum 61,384,559 2.1*1014 82 _

Source: ™ FAO-STAT, Data from 2013 and 2012

TOTAL (141 Products): 1.47*10"6 kcal/a: ~ 5,460 kcal/lhuman and day
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Total use of these products for human nutrition (2,250 kcal/d)

harvests 2013:
enough food to feed 17 billion (vegan) people!
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Limitations in food production

B Food-waste along the value chain
>100 Mio. tons in the EU™
33% worldwide along all value added chains™

® Production of animals
(Ressource-factor~1:5)

Meat": 308 Mio. t/a
Milk": 753 Mio. t/a
Eggs”: 81 Mio. t/a

Fish from aquaculture?: 67 Mio. t/a

M Use of food for energy and bioeconomy

Sources:
) FAO-STAT, Data from 2012

) European Commission, 2014
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Worldwide use of agricultural products

Source: (UBA 2014, Thréan 2015)

B Food

m  Animal feed

] Biomass for technical use

Biomass for energy use

Gesamtbiomasse
ca. 10 Milliarden Tonnen

© Fraunhofer IVV
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Possible solution: Integrated use of vegetable raw materials
and food byproducts

High valuable food and

Vegetable raw materials Production feed ingredients
- . —
Protein- and Oilseeds Purifying .
| Sidestreams /e.g. Ieirlrl'g"i' raw
presscake Bio-energy from waste

Lupins, sunflowe_r, SOY, | Proteins, fibers, lipids,
rapeseed, pea, linseed, cereals and secondary plant metabolites
by-products from food industry

~ Fraunhofer
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Plant based meat alternatives
Channalges: lack of taste and texture

Beef Tofu
"
.0 ' /7
Chicken
Porkn

\

http://images.sodahead.com/polls/0008896 Fraunhofer IVV 2013 7
57/meat_vs_veggies_xlarge.png  Fraun hOfﬁls



Technology: High moisture extrusion cooking (HMEC)

*Research started in Ingredients
late 80’s
m Water
*Fibrous muscle-meat m Protein
texture w Fiber
*Fresh product, 50-80% m Starch
Water Extrudate with fibrous structures
cooking

cooling

conveying, mixin
ying 9 temperature, shear, pressure

ot T Fraunhofer IVV 2013 % Frau n hofer
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Implementation in European market

Plant based meat alternative products
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http://www.amidori.com/
http://www.amidori.com/

. . . . )
Current projects with companies from Brazil and German

SunPro: Duration: 2014-2017
Production of functional protein ingredients from
by-products of sunflower oil production.

—

Acrowards: Duration: 2016-2019

Establishing Macauba as new oil plant by integrated
fractionizing of Macauba-fruits to food ingredients
and technical products.

ByProFood: Duration: 2016-2019
High valuable food ingredients and foods from by-products
from the processing of coffee, banana and mango.

SeaFeed: Duration: 2016-2019
High-valuable protein ingredients from seaweed and
applikation of ingredients in food and feed products.

INETITUTO CE TECHRO_OG1E DE ALKERTOS
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Centro de Projetos Fraunhofer

para Inovacao em Alimentos e
Recursos Renovaveis no ITAL

400 m?2 Laboratories and technical Plants

Management:

—

Eng. Alexandre Martins Moreira
A aEEtuneeA - martins@ivv.fraunhofer.de
cmwwf"“‘”mcunsos A Ay _ 019 3242 4585

r.AMN

Dra. Roseli Aparecida Ferrari
roseliferrari@ital.sp.gov.br
019 3743 1774
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Short overview of the SunPro-project:
Sunflower Seeds — Present Use

Sunflower

Seeds

l Sunflowers
Pressing )

4 ’\Y \ ~-‘ ; N
De-oiling

Y

Sunflower|Seeds

Low
valuabl
e
Animal
De-oiling residue Feed

\
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on High value from byproducts of fruit
\ oFood production

—

- Brazil is the largest producer of coffee and the third largest
producer of fruits in the world

Motivation

* ~50% of the production is lost along the value chain

» High economic potential of fruit residues and by-products
such as peels, skins or seeds

Aim
- Total valorization of fruit waste by developing functional and
tasty food ingredients, flavors and colorants

- Raw materials: mango-, banana- and coffee-peels

- Develop processing technologies to preserve valuable
constituents and introduce new functionalities into the

ingredients
L Y —
.1 = apia ~ Fraunhofer
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From ocean to functional food-/feed-
V4 Sedreed ingredients

Seaweed:

» Cultivation and farming in relevant amounts

» ldentify suitable seaweed species for sustainable
and economic lifecycle in Brazil

» Find best growing conditions and use of selected
seaweeds

» Perceive best farming practices for selected
seaweeds

Processing and application:

» ldentify suitable extraction process

» Diminish marine off-flavors by extraction

» Develop adequate fractionation techniques
for chicken feed and food ingredients

» Evaluation of meat quality

» ldentify best application

* fBuu(ndiieslzvr\]inisterium e
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. o Fundacao Instituto de Pesca
Instituto de Botanica . do Estado do Rio de Janeiro
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Utilization of Macauba palm fruits
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oy,
Planned future projects with companies from Brazil and
Germany

—

'S5 m CocoaFruit: Duration: 2017-2020
: Complete utilization of cocoa fruits by recovery of the aromatic
cocoa pulp for food applications and husk utilization.

wse B EcoBacu: Duration: 2017-2020
Fractionation of Babacu palm fruits and utilization in food and
packaging applications

B SusProCaschew: Duration: 2018-2021
Valorisation of residues from cashew nut production through
development of new sensory attractive food ingredients

\
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Mission

—

Create “Innovations made in Brasil and Germany” in Bio-
Economy- Joint generation of knowledge in the field, realize
value added innovation in Brasil and Germany and marketing
the products worldwide.

Delivering the basis for creating new jobs in Brasil and
Germany in agriculture, food industry and energy/chemistry
sector.

Support partnerships between German and Brasilian
companies doing joint research, joint industrial production and
marketing.

Developing sustainable products and integrated processes
to reduce food waste and to maximize value added in
partnership with German and Brazilian companies.
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Thank you very much

alibra g Acrorech B@ deuka [ sufu

BRASIL FOODS
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Herbstreith&Fox
Echt bayerisch. Echt gut.

WI[D SALZGITTER [ | GROUP -
ot ot B iEEe EPL (coperion

confidence th rough partnership

o S

LUBRICATION science and crops
VAN HEES TATE “LYLE
TATE & LYLE FOOD SYSTEMS

We know how!
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http://www.bechem.de/
http://www.bechem.de/
http://www.naturhaus.net/
http://www.naturhaus.net/
http://www.epc.com/
http://www.epc.com/

