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09:20 Discussion and Dr. Ralf Nolten
' Approval of COA- B ERBHYTERERTE B
supported Projects in 3 10 &~ 48 0 31 20 ~ 45
2017 (2 $ 573)
09:50 Coffee Bresk
10:00 Bio Economy — The Dr. Tilman Schachtsiek
National Ref. 525
Policy Strategy of Biodkonomie, Stoffliche
Germany Blomassgngtzurjg
Bundesministerium fur
Erndhrung und Landwirtschaft
(BMEL)
11:00 Bresk _ Dr. rer. nat. Stefan Lampel
11:05 The Implementation of | bivision Chief
the National Bio T HF AT
Economy Strategy (Forschungszentrum Jiilich
GmbH, FZJ)
4 pr i AR L RTIREE
Division Biological
Innovation and Economy
Project Management Juelich
12:15 = %
104 # R 3 3R 2 = %
A X
13:30 Project Report:

Research on different
approaches of Regional
Marketing Initiativesin
German Agriculture
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14:20 Project Report: L& BB TR AT
Development strategies | # Bl ¥ f* < FiE {2 305 X
of agricultural social E
enterprises— A
comparative study
between Taiwan and
Germany

15:10 Coffee Break

15:40 Board Meeting Prof. Dr. Thomas Heckelei
Opening Remarks

15:45 Welcome address FRFALEL

15:50 Activities Report of the | Prof- Dr. Thomas Heckelel
Association 2015

16:10 Prospective cooperation &Rt B ok
in 2016/2017 Generd

W 1] Eall = W o A5

16:25 Research on policies %ffgf;;% ?K A
related to young farmers | =~ " 1
in Tailwan and Germany

16:40 Discussion on Prof. Dr. Thomas Heckelel
Improving the
Collaboration in the

16:50 Association Restaurant Majestic,

17-00 Other issues and Gunnewig Hotel Bristol Bonn

18:00

Conclusions

Break
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Wednesda | 09:00 Departure from Bonn
Y,
April 06 | 11:00 Dairy Farm of Fam. van | Heinz and Martin Van Beek
Beek Dickstr. 36, 46519 Alpen
. Lemken GmbH & Co. KG,
=%
14:00 (B ?)
14:30 Presentation Mrs. Nicola Lemken
(Associate), Mr. Anthony van
der Ley (CEO),
Mr. Karl-Hubert Reher (Sales
Manager),
Mr. Niels Veltmann (Export
Manager Taiwan)
AR R
15:00 koo %R
16:00 Departure to Hotel
18:00 Arrival at the Hotel
Thursday, | 08:30 Departure from Hotel Kardina von Galen Ring 65,
April 07 MUnster, 48149
10:30 Westfdische Reit- und | Mr. Westfdische Reit- und
Fahrschule ( = #74%i2 | Fahrschule Havichhorster
CEFLESEY) Miihle 100a, 48157 Miinster
12:00 2R E XA M. | Mr. Johannes Roring, MdB

Johannes Réring = &

Member of the House of
Parliament and President of
the Westphalian Farmers’
Union WLV (40,000 farmers)
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14:00 Pig Farm Schulze Schul ze Esking Schweinemast
Esking KG
Vice President Deutsche
Landwirtschafts- Gesellschaft
e.V.DLG (German
Agricultura Society)
Board member ISN —
| nteressengemeinschaft der
Schweinehalter Deutschlands
eV.
Esking 5, 48727 Billerbeck
Dr. Jirgen Griner
CEO Netzwerk Munsterland
16:30
Regiona Marketing
Initiative
“Miinsterland Qualitét”
(AT E ® &R
£)
18:00
Departure to Frankfurt
Friday, 08:30 Departure from Hotel
April 08
10:00 Esparagus Farm ( & j | Mr. Béckenhoff Gut
A R5) Bockenhoff
Am Bakenhof 1, 46346
Raesfeld-Erle
14:00 Departure to Frankfurt
18:30 Arrival at Hotel
Saturday, | 11:20 TP ART AL
April 09 i A
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WHAT WE DISCUSSED AT THE SEMINAR

* Japan
— Food education act, 6-levels industry integration

* Korea
— Local food shop/channel, includes: FM, direct sale
shop, CSA direct shipment.
* Germany
— Designation marketing and local branding,

regional marketing chain system
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Taiwan Agricultural Bioeconomy

Development Plan
—Innovative opportunities for agricultural S&T

Jyh-Rong Tsay, Ph.D.

Deputy Director General

Taiwan Agricultural Research Institute

On behalf of

Science and Technology Department, COA
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1. Why

Agricultural Bioeconomy?
{ey/Pillar Industries for Agricul

icultural

G IRRAREET

oF ACRCARAE EAEEUTYE Tk 15

Outline P
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1. Why Agricultural Bioeconomy?

2. Key/Pillar Industries for Agricultural
Bioeconomy

3. Strategies and Measures planned for
Taiwan Agricultural Bioeconomy

4. Something to Learn from German
Bioeconomy for Taiwan’s Agriculture

CLERIRAS AR 14
LA
Why Agricultural Bioeconomy?
Bioeconomy

n Origin: A reflection from the impacts of climate change and
demands from a growing global population, food security and
sustainable energy supplies

n Definition: An economic pattern on the basis of sustaining

biological resources and the use of biotechnology
to develop into products and services

n Characteristics: cross domain, innovation, sustainable

utilization of bioresources, etc.
Agricultural Bioeconomy

. Definition: Patterns of agricultural industries
and relevant activities that use agricultural
bioresources and technologies to develop into
products as well as to promote innovative

agricedtsiia the fields of -

35



Outline

= Arable farmiand is 0.2 ha per parson + Arable farmland s 0.035 ha per person, not :
+ The world’s hungry people reach 17.5% ofits  enough to support an efficient food production \
. population (ca. 9.6 billion) by 2050 * Agri has. ase
Application - Ciimste change o make soricultural result of climate change
of S&T production unstable « Large numbar of importea fossil fuels due to short
* Atotal of USD$70 billion agricukural loss in of natural resources . .
davalaping countries by natural disastersin  + Annul agricultural loss nearly NTD$1Q billion in 1 . Why AgI'ICUItUI'a| BIOeCOnOmy?
2003-2013 average = g g
* By cufting down the use of 133 pesticides, it ‘ 2. K Pillar In tri for Agrlc Itural
, e would reduca annual hoalth: care expanss g:pr;o;;:ges 65 and above are 12% of total B.GYI a dus es 10 ultura
'eople for ca. EUS78 million in Europe = 5
Health + Health care expenditures inthe USA areca. m hoally care eXpendiues: feacl NTDI515 |°ec°n°my
SIS 340 s M, PRI Lt o i et s 3. Strategies and Measures planned for
+ Rapid devel i i . . .
ks % S Cirion: W Dol SR S T i Taiwan Agricultural Bioeconomy
Smart *» Increasing fronds in global trade problem s
ind liberelization and e-commerce and = High lahor costs and weak in abiliies of giobal 4. Somethi ng to Learn from German
ustry electronic frading competition and supply Bi for Tai e vl
» The rise of agri + Diversity in lifestyles and economics
aril bl Kgotes Khisty ijoeconomy ror laiwans Agricu ture
« Extreame weather threatens acological
2 :[degnty and iving creatures on earth « Impact of exdrame weather to biodiversity
Sustaining -+ contamination and pollution of he ocean by . gmﬁ;;ﬁ?ﬁmmw B wut::nresoufces
Environment pesticides and fertilizers etc 5 2 R
» The nse of grean agnculture fo racycla "'::u?: a?u?:‘fnymrs of saricultiral weiskes Jacy
wastes from Ivestock and crops with P EGTRRRRERT
! _aopropriato._rocycing tochnoiogios */ o cesomcnne e s

Issues to be Strengthened in
Key/Pillar Industries

« Marker-assisted selection technigue
. Tor

Key/Pillar Industries for
Agricultural Bioeconomy in Taiwarlx?

Expectedoutcome General assessment key industries Key indusiries S oy i
f plants & + New varieties and Ao of next gener >
seedlings of plants i - o
¢ ) products forvaccines
&animais = « Applications of bio-chemicals 1o reduce
a modern * Genomics pesticides use
biotechnology applications on = « Improve rapid testing of chemical residues and
T R £ agricultural SWOT ’ plant diseases
and hea'thy -..‘dum-es \ :Tscnnmogﬁ 10 repycung aaricultural ::’S“m:"
agriculture * Health 5 1 extraction techniques
mplement management of Key issues | + Increase production quality and efficiency
smart ‘ =

plants & animals *icrease the use of research resuks in agricuttural

production + Applicati | industries
pplications on Bottlenecks A ; 4
Wove Towards rocyeling materials .Enlurqe farm size t.u t_enm‘mce ul_ohal ::rirmmv:;r\ess
sustainable Wi i B o ndusty
agriculture gricultura > developme

! i + Strengthen colection of global agricultural information
fynctlonal products St ekl ot B
» Smart agriculture + Expand capacity and services on industrialzation
. > |+ Foster human resources in cross-domain industries
for domestic and international markets
+ Expand agribusiness to intemational markets
*New models of industrial market to enhance

~—

(ZUBRREARE
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Outline

1. Why Agricultural Bioeconomy?

2. Key/Pillar Industries for Agricultural
Bioeconomy

3. Strategies and Measures planned for
Taiwan Agricultural Bioeconomy

4. Something to Learn from German
Bioeconomy for Taiwan’s Agriculture

G IR RRERY

AGHCULTSRE EXECUTVE YUAN

2121

Directions and Cooperation

o ..1
A4
. A

'0“

Period: 2016~2020 (NT$1.2bn)
S&T Cross-domain(Environment) [International|
capaci personnel | |development layout \
-— Foster Build competitive Piomate
5 s for agricultural interdisciplinay for
2 350 Bioecanomy with personnel fof agncuttural of agricultural
@ g 5 Compettivensss indhasiry needs > bioecanomy =\ _bioecanomy
5300 Dievelop advanced P 3 + Consolidate existingl )« [ ayout
8 = @ E&%m dwn-ﬂ::; “eg‘s:;’“““ and globalization
— g% { [pochesism ! capacity
. -implement |
among industry, fegisiation and D':Deﬂvmm‘ intemational ‘
J - cooperation
andgovernment | | | | pessonel bofessiorad ) | | )
N nformation
S&Tintegration Human resources '"d:::m;;::mm analysis

Ministry of Health & Welfare / Envil

Ministry of Education

(] mﬁmn-mm

2= 4
n Modemize

biotechnology
to upgrade
industry

n Drive safe and
healthy
agricultureto
Improve
people’s
health

n Implement
smart
productionto
Increase
efficiency

n Move towards
sustainable
agricultureto
fulfill new
circular
agriculture

ey

2323
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Goals for Taiwan Agricultural Bioeconomy (201 6-2(32&.1

o
The purpose of the development of Taiwan Agricultural Bioeconomy is to s
try to overcome challenges of environment deterioration and next generation <.
industry so as to create a new state of the so-called 'safe and healthy
recycling agriculture’ to sustain agriculture as well as humanwell-bei

* Tocope with insufficient arable farmland
per person, short of natural resources
and climate change

Developing Towarding

sustainable
agriculture

Implementing
smart industry /
Tocope with ecolo
and environment
deterioration and
waste recycling
*To cope with rural aging

and weakness of global
competitiveness 2222

Promoting
healthy
agricultural
Bractices

—

+*To cope with aging
population, high medical_
costs, and food safety

() ITIR PR A A
* comca ces

AGACULTERE EXECUTIVE YUAN

Strategies and Measures planned for &1
Taiwan Agricultural Bioeconomy (1/2) =~

n Strategy 1: strengthen S&T for agricultural bioeconomy tfaf
are globally competitive
(1 Accelerating S&T development and strengthening cross-domain
integration

0 Promoting cooperation and collaboration among industry,
academic institutions and government agencies

n Strategy 2: create an environment for the development of
industries that support agricultural bioeconomy

U Consolidating existing legislation and mechanism for industrial
development

U Strengthening analyses of global industry and S&T in agriculture
and layout of intellectual property rights

0 Increasing tutorship and professional consultation capacityand
expanding industry clusters
& m PREFKEEY

AcAGu e ExecuTyE vn 2424
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- @
Strategies and Measures planned for %

Taiwan Agricultural Bioeconomy (2/2)

\?30
=TS

n Strategy 3: foster interdisciplinary personnel for cross-domain

industry needs

0 Prepare human resources with cross-domain knowledge and

advanced technologies

0 Increasing tutorship and professional consultation capacity and

expanding industry clusters

0 Improving industrial legislation and training network for marketing

personnel

n Strategy 4: promote the globalization for domestic industries

in the agricultural bioeconomy

(0 Provisioning internationalization capacity by developing global

service networking

0 Promoting international industrial cooperation to facilitate

international connections
TR ERESY

T

5 5

225

AR RATENTY

Lead to additive benefits of innovative
technologies and production efficiency

Core innovative

Increasing production

technologies efficiency
Agricultural Agricultural
Bioeconomy Productivity 4.0
(smart production,

- digital service)
collaborative &

complementary

v

+ Technology Innovation

« High Production rate

* Industry Upgrade

* International competitiveness

e LA s
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Goals

New Challenges, New Opportunities!.

S TR AR ERT
-8

for Science and Technology Development

- b \‘\
-
alization = ﬁ*

+ Glob

global logistics in
agricultural industries

c agricultural -~
.0 | productivity 4.0 | 6
& i build brand \ ﬁ
E [Tagricuftural | & create \ @8 ) =
2 | bioeconomy | Marketing § S
@ outlet g
E cross-domain cooperation & ‘>
cross-industry connections 5, g
industrial value | local production -
chain for functional | &consumption ===
products i
safe producton &
oil crops industrial [quality processing
Yalue shain promotion of coastal
blue economy
Localization ® » 2"

1
2

3

@ fil&?ilﬁ'-!-!!

A sin e LA

Outline

. Why Agricultural Bioeconomy?

. Key/Pillar Industries for Agricultural
Bioeconomy

. Strategies and Measures planned for
Taiwan Agricultural Bioeconomy

4. Something to Learn from German

Bioeconomy for Taiwan’s Agriculture

28



Something to Learn from German a

Bioeconomy for Taiwan’s Agriculture (ffi_;qr
* Mechanism of bioeconomy governance N
— What’s the role of Bioeconomy Council?

— How does the administration of all funding in the context
of the National Research Strategy BioEconomy2030 be
conducted?

* Usage of plant in non-food applications(Cascading
and coupled use of biomass)
— Pharmaceutical substances (vaccines and antibodies)
— Biopolymers (Bioplastics)
— Renewable source of energy (timber and energy crops)
— Electricity and heating sources (Electricity and Heat

Generation with Straw-Cogeneration Plants)
ITHMAREBRY

COUNCA OF AGMCLLTERE. EXECLTIVE YUAN.

| €

| €

Something to Learn from German ;,_,.‘
Bioeconomy for Taiwan’s Agriculture (2’5) 4

» Genomics application on seeds & seedlings

* Innovative ways of decreasing the dependency
on fossil resource imports
— Microalgae production to advanced biofuels

* ICTs and Robotics for a competitive,
sustainable and environmentally friendly
agriculture (Farming 4.0)

* Measures to obtain well-trained and truly-
informed specialist personnel

TR EEEY

COUNCA OF AGMCLLTERE. EXECLTIVE YUAN.

\
|
s

Thank you
for your attention

TR EEEY

COUNCA OF AGMCLLTERE. EXECLTIVE YUAN.

| €22 3131
!
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w Sendesministeeum
1 Emabremg
and Landwietschaft

Bioeconomy in Germany

The Nati Policy S gy on Bio Y

} |. Befinition and strategic appreash

Definition of Bioeconomy
(Broader Approach)

Knowledge-based production and use of renewable resources to
provide products, processes and services in all economic sectors,
within the framework of an economic system which is viable for the
future

- Value chains of food, feed, fuel (bioenergy) but also of bio-based
chemicals, technical materials (bio plastic, WPC,...) drugs, cosmetics,

B 1Side 37  ee—

|. Befinitien and strategic approach

Structure

|, Definition and strategic approach

|l. The National Policy Strategy on Bioeconomy
[1I. Implementation

[\/. Research funding of the BMEL

/. RTD Programme “Renewable Resources”
VI, Outlook

15ide 36  T———

Political Framework

. <
( Research ) { Roadmap
P Stategy Bioraffinerien
e, eEEComRS NSle=
| Nachhaiigkeits-
7 Natona u‘i‘\\' National 7w
( m‘: ) Policy Strategy | Stratsgy for )
© Dwversty Bioeconomy h et
Dy S
= : ) e /m :.; &
- Bundesregierung - _ Federal \\\ (\ 2020 /)
= — (\\M'“." i ) e =

|Side 30 se—
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( Il. The National Policy Strategy on Biceconomy

Objective of the strategy

To develop an operating political environment for the Bioeconomy

The NPS: ey
- Set priorities,

— Highlight areas that require action,

— Set political boundaries, and
- Strenghten the structural transition to

a biobased economy

e

( Il: The Natienal Peticy Strategy on Bioesonomy

Guiding Principles

Priority of food security over production of
raw materials for industry and energy

Preference for paths of use with higher value
creation

Strengthening of cascading and coupled
use

Supportfor key technologies

Compliance with social, environmental,
nature and animal protection standards

- A competitive bioeconomy requires well-
trained and well-informed specialists

| Stide 41
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( Il. The Natienal Psticy Strategy on Bioesonsmy

Focus and output of the strategy

Guiding
Goals Principles Food Policy
Coherent Forsstry and
Bioeconomy R
- \ Environment and
Measures R rolly
\_ Development

| Side 41—

[ I The NMMMMWJ

Cross-sectoral areas of action

Areas of action
Thematic areas of action

Sustainable Competiti )t
praduction and mavlets.l md value-adding among uses of conkext
provision of tive technologies networks land

renewable and products

resources

|Side 42 ——————




| 1. The Natienal Paiey Strategy on Biossonomy |

Strategic approaches

Cross-sectoral areas of action

[P, ————

{ u.mmrmmum]

Measures within the strategy

Biomass
Consumer | v— Production
« socio-economics /g agri-tech
+ logistics (mol.) biology,
+ construction Systems soil, plant, animal
+ trade analysis

\J\ Research N

Valorisation Sustainable? 43¢ Conversion
+ food, feed N * process tech
« fiber, . | u * biotechnology
. fuel / \

|Side 45—
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| 1 The National Policy Strategy on Bioeconomy |

Strategic
approaches 7

1Side 44—
[III. Implementation J

Interministerial Working Group on Bioeconomy (IMAG)
Composition and Tasks:

» Directly involved ministries: BMEL, BMBF, BMWi, BMUB +
BK, AA and others (4 meetings / year)

~» Regular Information Exchange on Bioeconomy-related
activities (R&D support programmes, New Calls, Major
Public Events, etc.)

» Joint preparation of common tasks (i.e., elaboration of the
progress report on Bioeconomy, Follow up of cientific
monitoring reports, etc.),

» Cooperation with National Bioeconomy Council (BOR)

|Siide 45—



lll. Implementation - Challenges lll. Implementation

» Establishing an adequate monitoring system for Bioeconomy - Why do

> Comprehensive Strategy Approach (Food, Feed, Fibre, We:fonily: nesd this?
Fuel) requires a broad and well coordinated set of 1. As Reference to measure the economic development of the bio-based
instruments (which still not exists) part of the economy

» How to guarantee the principle “Food comes first” ? +  Fistaalchiabions for 20T aermany:

» Many of the objectives of the Bioeconomy Strategy can ¥ Gxblossizmyon ol eop

- 0,
only be achieved 12,4% bioeconomy in employment
*  Added value from 1995-2010 in Germany

it m + Bioeconomy-related Economy (+22%);
with private sector activities and commitments - total economy (+16%).

» Vi_sio_n and Common Understanding of Bioeconomy is still (In employment even more pronounced reaching +30% against
missing +4%)

= step by step

2. ldentify innovative drivers of bioeconomy to concentrate our funding
activities
+  sector, technology or product

—_—_—_—_————— | Side 47  ——

| Siide 48—

ill. Implementation IV. Research funding of the BMEL

R & D & | » key Issues in economic development, also in the

Bioeconomy
3. Cross-cuttingissues ", Research funding in Bioeconomy (EU, BMBF, BMEL,
+ Land-usechanges, 4 etc.) essential

+ environmental effects,

« public acceptance,

« harmful trade-distorting effects,
+ raw materials competition

» Agreement between BMEL and BMBF on research fundingin
the Bioeconomy (Coordination and Competence)

R&D R&D
Lab Scale Pilot Scale

- Difficult to identify - Challenge for Monitoring! Speed up _
innovation U LJ

o

| Side 51—
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V. RTD Programme “Renewable Resources” ] V. RTD Programme “Renewable Resources”

—Annual RTD Funding 2015
+ ~ 59 million € from BMEL budget
- ~ 24 million € from Energy and Climate Fonds (EKF)

— Current key funding areas

1. Breeding to improve yield and quality of agricultural plants

, Revised and extended programme since 7th . — 2 rset;sc’tzirg:téle materials flow management for an optimal supply with biogenic
May 2015 3. Concepts for the sustainable production und use of biomass considering the
- Broader programme scope vogourcewater
K fiiridi detiiied 4. Sustainable forestry to maintain the forest functions
— Key funding areas defin

5. Development of sustainable and innovative biobased conversion technologies
» Widerange of renewable resources

- Includes the development of biobased technologies
and products/energy

— Addresses sustainability concepts,

sy as - - TOnderprogranin 1] I 1 : fnichad po Ty Sl
global reSpOﬂSlblllty and social dialogue e b eaw i ANAIN, Conversion of biogenic raw materials to and goods
12 Information and social dialogue concerning bioeconomy and sustainability

o

Decentralised production of high value products from aquatic systems
Optimisation of the use of biogenic residues and opening up of recycling options

o

Development of sustainable and efficient biobased heat provision concepts as well
as biobased construction and insulating materials for buildings

— Possibilities of international cooperation

| S 5] s

| Side 52—

‘VI. Outlook

1. Next Steps

» Progress Report on the Bioeconomy Strategy

> Bioeconomy-Monitoring (with BMBF and BMWi)
(Pilot: 3 years)

2. Mid- Longtermgoals u e
» Improve research coordination and cooperation further (in LR
GER, EU, international) T

» Common EU-Bioeconomy policy ?

Dr. Tilman Schachtsick
Feoeral Ministry of Food and Agriculture (BMEL)
Division Bioeconomy and industrial use of blomass*

Wilheimstralie 54, 10117 Beriin
Te: +49 (0)30 18 529-4712
E-Mail: thman schachisiek@bmel bund de

—_—_—_—_————— | Side 53 ——

| Side 51—
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& P 2 B 3% Dr. Tilman Schachtsiek ff i TR R 2 3 5@-2 % SHF RacHh

%% (Bioeconomy in Germany — The National Policy Strategy on Bioeconomy) |

16 B B =Rt B $% (Federa Ministry of Food and Agriculture, BMEL) Dr. Tilman
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Cross-sectoral areas of action

B2 b SR RITE Kk ¢ IR ah{T B AR 38 2 Ap B vE BT
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Measures within the strategy

Biomass
Consumer | e Production
* socio-economics /4 5 agri-tech
* logistics o ‘ . (mol.) biology,
« construction : ' Sy Ste”?s V. &y soil plant, animal
¢ trads analysis Rt L
™
|
‘\ '
Research . —

Valorisation Sustainable? Conversion
* food, feed \ * process tech
« fiber, | ° biotechnology
* fuel /

DR RO & SOk kRN

BF e o HIRE A P A iv) 2 (Interministerial Working Group on
Bioeconomy, IMAG) /e = ¢ 35 BMEL -~ BMBF(E =% % v 22 7= 3 % > Federal
Ministry of Education and Research) ~ BMWi (55 2% & 3% 747 i /R 3% » Federal
Ministry for Economic Affairs and Energy) ~ BMU(4¢ B B5% 2R3k 5 ~ p 2R 7 % % ac
% ¥R > Federa Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety) + BK ~ AA % c18 25 30 (5 & 4= g3R) > @ 1 iF& 454 $ 45
AR AR (P AE TR CAARE AR R ERE)NT T ALK LD
T L BE(CT AP CARERFE ORI PHFERFLARTE)E AR R
4 4 5% R ¢ (Nationa Bioeconomy Council, BORY14 %o @ f 5 % #1718 18 et
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V. RTD Programme “Renewable Resources”

-Annual RTD Funding 2015

- = 59 million € from BMEL budget
-~ 24 million € from Energy and Climate Fonds (EKF)

+Revised and extended programme since 71"
May 2015
- Broader programme scope
- Key funding areas defined
- Wide range of renewable resources

- Includes the development of biobased technologies
and products/energy

- Addresses sustainability concepts,
global responsibility and social dialogue

- Possibilities of intemational cooperation

1215 2016 | Slide 17
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BTH Prooramimo Ramnpswalhle RBaesiivreac!
L Frodramme RENEWIDIEe RESOUrces

-Current key funding areas

Breeding io improve vield and quality of agricultural plants

Sustainable matenals flow management for an optimal supply with biogenic
FRSOLIGes

Concepts for the sustainable production und use of biomass considering the
resource water

Sustainable forestry to maintain the forest functions

g8

Development of sustainable and innovalive bicbased conversion techneologies
Decentralised production of high value products from aquatic systems
Optimisation of the use of biogenic residues and opening up of recycling opfions

Development of sustainable and efficient biobased heat provision concepts as well
as biobased construction and insulating materials for bulldings

Conversion of biosgenic raw materials to semi-finished and finished goods
0 Infermation and social dialogue conceming bioeconomy and sustainability

LR R L —————————

%15 > Dr. Schachtsiek *+ & 3 @ £ 314 $ 5 Aok chie R 4F 2 2 11 BMBF &

o4

BMWi = # BIRPAFSHRTREILT - H1ir atd Ay BR800 R &
PEREFgE-H LI EPPIHR I EFaOmP A F SRR AL

#\ L’f J o
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G Rz Eu

* Bundesministerium
AN | fiir Bildung
und Forschung

Research funding of Bioeconomy in Germany:
The National Research Strategy on Bioeconomy

Taiwanese-German Association for Economic & Social Research
33th

International Symposium

Bonn, 5t April 2016

* Bundesministerium
AN | fiir Bildung
und Forschung

Knowledge-based Bio-economy —
Vision and Objectives

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

biobased economy

that carries the promise of

global food supplies that are both
ample and healthy,

and of high guality 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.

* Bundesministerium
AN | fiir Bildung
und Forschung

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

* Bundesministerium
AN | fiir Bildung
und Forschung

What is a Bio-economy?

Consumer y \/_\) Production
* S0Ci0-eCconomics /; agri-tech
« logistics ) (mol.) biology,
« construction Sy, Ste”fs soil, plant, animal
« trade analysis

~ / | \

' J
N

Valorisation Conversion
« food, feed ‘ * process tech
« fiber, “ « biotechnology
* fuel /
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Bundesministerium
7N | firBildung
und Forschung

Knowledge-based BioEconomy - Perspectives

Understanding, predicting and using Integrating knowledge from...

biological systems . Biology
+ Chemistry
Ecosystem * Mathematics
* Physics

» Engineering Sciences
» Agricutural and Nutritional Sciences
Interdisciplinary » Computer Science
International » Environmental Science
« Social Sciences, Economics

Organisms Genes

Efficient and holistic (systemic)
solutions

Bundesministerium
a fiir Bildung
und Forschung

National Research Strategy BioEconomy 2030
NFS 2030

BMBF Federal Ministry of Education and Research
BMEL Federal Ministry of food, agriculture

BMWI, BMZ, BMU... o
Research Institutes: HGF, WGL, FhG, MPG
Industry

Federal states

Starting November 2010; duration 6 years

Project funding 1 457.6 Mio €
Institutional funding 976.6 Mio €
Total funding 2 400.0 Mio €

Understanding, predicting and using
biological systems

Ecosystem

Interdisciplinary
International

Organisms Genes

Efficient and holistic (systemic)
solutions

Bundesministerium
& fiir Bildung
und Forschung

Knowledge-based BioEconomy - Perspectives

Innovations for...

World Food Supplies
Climate/Environmental Protection
Agriculture/Forestry
Biotechnology

Food Industry

Fisheries

Stock/Plant Breeding

Timber/Pulp Industries
Chemical/Pharmaceutical Industries
Energy sector

Services

Commerce

Engine Building/Plant Construction

* Bundesministerium
AN | firBildung
und Forschung

Fonenrn NFSB 2030 - Implementation

Securing

global nutrition

Producing healthy
and safe foods

Sustainable
agricultural
production

Using renewable
resources for
industry

Developing
biomass-based
energy carriers

International
Cooperation

52

KMU, GoBio
Bioeconomy Cluster



* Bundesministerium
A | firBildung
und Forschung

Bioeconomy Council

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

§ + Advising the federal government

« Social dialog

+ Recommendations for fundingin
education, research and
development.

http://iwww.biooekonomierat de 7/20

* Bundesministerium
A | firBildung
und Forschung

Coherent policy in bio-economy

Interservice co-ordination of
national concepts and strategies
Politik-

in the context of bioeconomy: i / stialegie
10-

Okonomie /4

Energien

* Bundesministerium
72 | fiir Bildung
und Forschung
Cross-departmental policy strategy
for co-operation in bioeconomy

BMEL
Federal Ministry of food, agriculture (primary responsibility)

BMBF
Federal Ministry of Education and Research

BMWI
Federal Ministry of Economics
and Technology

BMZ
Federal Ministry of Economic -
Cooperation and Development

BMU
Federal Ministry for the Environment,
Nature Conservation and Nuclear Sa L
BMVBS .
Federal Ministry of Transport,
Building and Urban Development

Quelle iStockphoto

* Bundesministerium
AN | firBildung
und Forschung

NFSB 2030 — Implementation

Plant Biotechnology ~ C'°PE  Biolndustry 2021

PLANT-KBBE Biotechnology 2020+
DPPN - Phenotyping Enabling Technologies/ Re-
searchAward: Next Gen-
Innovative Plant eration biotech. Processes
Breeding within the

cultivation system

Innovation initiative
ind. Biotechnology

Bioeconomy /‘
International i BioEnergy 2021
FACCE-JPI oF.: Cluster BioEconomy
ERANet SUSFOOD KMU-innovativ
ERANet EMIDA GoBio
ERANet ANIHWA ERANet EuroTransBio
ERANet B 2
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& Bundesministerium
fir Bildung
und Forschung

KMU-innovativ: Biotechnologie — BioChance
National SME-Funding in Biotechnology

ﬂ% Bundesministerium
fir Bildung
und Forschung

3 Initiatives: BioChance, BioChancePlus, KMU-innovativ

BioChancePlus KMU-innovativ

] | | | | | S
J | I | | I
1999 2002 2004 2007 2008 2015 year

Calls Projects Funded Funding
parties volume
BioChance 6 46 46 37 Mio. €
BioChancePlus 4 177 276 135 Mio. €
KMU-innovativ 15 224 484 190 Mio. €
15

* Bundesministerium
| fiirBildung
und Forschung

Motivation and Goals

Funding opportunity for newly founded or existing enterprises being active in
biotechnology or intending to expand its business towards biotechnology

Funding of industrial, pre-competitive research and development in individual SMEs* or in
consortia of SMEs together with universities, research institutes and industry (SMEs
as well as large enterprises

Open call for funding: All topics from biotechnologies are eligible for funding

Deadlines: Biannual Deadline for proposal submission, funding decision is taken
within two months after submission

*SME: Small & middlesized enterprise (see EU-definition)

Bundesministerium
fiir Bildung
und Forschung

Py !

Key i=eatures ,» KMU-innovativ: Biotechnologie — BioChance-

3. KMU-innovativ: Biotechnologie — BioChance (since 2007)
Goal: Funding of R&D in SME and consortia co-ordinated by SME

Duration of projects: usually 3 years
To date 16 calls with two deadlines a year
883 Proposals -> 226 Projects with 489 funded parties
Funding volume: 193 Mio. €; Own contribution of industry: 137 Mio. €
Call size: approx. 10 Mio. €
Average Funding rates:
Universities100%

SMEs ~50%
Large Industry <44%

)
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* Bundesministerium
AN | firBildung
und Forschung

Bioeconomy International
Global Cooperation for a Bio-based Economy

* Bundesministerium
AN | firBildung
und Forschung

Bioeconomy International 2013

» 84 submitted proposals
> 16 proposals recommended for funding
» Overall funding approx. 13 Mio. €

18
18
16 | recommended 18
14 43
12 &5 5

ﬂ% Bundesministerium
AN | firBildung
und Forschung

Bioeconomy International

Overall concept:
«  Implementation of bioeconomy in a global context
«  Funding of German partners in international projects (beyond EU)
« International partners have to bring their own funds (except bilateral
modules)
»  R&D projects to relevant subjects in bioeconomy
+  Contribution to one of the 5 fields of action of NFSB

«  Composition of consortia entirely flexible:
Industry,
University or

Research organizations
«  “preferred” partner countries:
» Argentina, Brazil, Canada, Chile, Malaysia, India, Russia, Vietham

ﬂ% Bundesministerium
AN | firBildung
und Forschung
Projksetges Slch

Bioeconomy International 2014

. Modul 1: equivalent to Bioeconomy International 2013
(all partner countries allowed; financial commitment necessary)
. Modul 2: bilateral call with Russia (financing of Russian partners by MON)
. Modul 3: bilateral call with Vietnam (financing of Vietnamese partners by MoST)

o] « 86 proposals submitted
« 16 proposals selected for funding
« Funding volume approx. 11 Mio €
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* Bundesministerium
AN | firBildung
und Forschung

Pt

A i NFSB 2030 - Cluster and Networks
Bioeconomy International 2016

* Bundesministerium
AN | firBildung
und Forschung

Bioeconomy Cluster and Networks

Biolndustry 2021

Innovation-
Initiative Industrial
Biotechnology

Biorefinery

Integrated
Research
Structure

» BIOCATALYSIS (;
2021

* BioEconomy
Leading-Edge

Zero Carbon
Footprint

io- i Clust
— Bio-economy International 2016 B uster
i + Cellulose-
is planned for Q3 2016!! a0 e Eeluloss
Demonstration

« The Biopolymers <« TeFuProt
| Biomaterials

Cluster

* BioM WB GmbH

plant, Straubing
* Knowledge-
based Process
Intelligence

* Roadmap
Biorefinery

* Fraunhofer
Center for
Chemical-
Biotechnological
Processes,
Leuna

Bundesministerium
AN | firBildung
und Forschung

Pt

NFSB 2030 - Innovation Initiative Industrial Biotechnology

Bundesministerium
fiir Bildung
und Forschung

L

NFSB 2030 - Innovation Initiative Industrial Biotechnology

“Biologizing” industrial processes

Strategic alliances

+ coordination: company

« substantial financial support from industry
» both R+D projects and support actions

« vertical structuring along process chains
(supplier, producer, user) or horizontal, e.g.
along certain process steps

+ upto 100 Mio. € over 5 -10 years

62 expressions of interest
17 proposals

6 selected for funding

1 in evaluation

Biotechnologie.de; istockphoto
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“Zero Carbon Footprint”
coordination: Emschergenossenschaft

> biotechnological utilization of high-
carbon waste-flows into valuable
chemicals by microbes

“FuPol”
coordination: evocatal GmbH

» production of concrete plasticizers on
base of renewable raw matrials, novel
functionalization of polymer fibres,
development of cleaning enzymes for
polymer fibres



* Bundesministerium
A | firBildung
und Forschung

NFSB 2030 - BioEconomy Leading Edge Cluster

= Integration of bioeconomic relevant
. Industries

* Chemical industry

<f » Paper and pulp industry
o e « Energy sector
* Industrial machine and plant construction

* Inter-sectoral innovation and value creation
chain

bioeconomy.de S 20000300

* Bundesministerium
A | firBildung
und Forschung

‘ Summary

Forschungsaantrum Xlich

Consumer 4 | Production
* SOCI0-eCONOMICS /g Y / agri-tech
* logistics (mol.) biology,
« construction o ‘2% ‘Zﬁg\: soil, plant, animal
« frade S,

7 /‘r \\

¢ /

Valorisation Sustainable? Conversion
* food, feed » process tech
« fiber, * biotechnology
* fuel

* Bundesministerium
AN | firBildung
und Forschung

P

Forschungszentrum Jilich

NFSB 2030 - CBP Leuna

Chemical-Biotechnological Process Centre (CBP) in Leuna

» Conceptfor the efficient and waste-free use of
biomass for the chemical industry

« Opening up new avenues for climate protection
and resource efficiency
'+ Overall 50 Mio. €

BMBF, BMEL and BMU, Saxony-Anhalt,
Fraunhofer Society (scientific lead) plus more
than 20 partners from industry

« Start-up of the first facilities — October 2, 2012

* Bundesministerium
AN | firBildung
und Forschung

THANK YOU FOR YOUR ATTENTION
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AL F L ¥ Dr. Stefan Lampel f§if /1 TRA2 $ SR g FTbi2 F
AR 7 F 1 K% (Research funding of Bioeconomy in Germany: The

National Research Strategy on Bioeconomy) |

BT 1% F2 7 ¢ o (Projekttréger Julich) Dr. Stefan Lampel 47 746 B 2
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Dr. Lampel 4 21> 46 B 2 4 538 747 § K% 2030 3+ 4% #% BMBF-BMEL
BMWi ~ BMZ(Z5 =R ‘& 7 & 172 4% B 3% » Federal Ministry for Economic Cooperation
and Development)~BMU~# 7 *7(HGH 7% #* Z %% & ¢ Helmholtz Association ] -
WGL [ % # R ## &5 & ¢ Leibniz Association )~ FhG [ # ¥ 2 7 2 1 ¢
Fraunhofer-Gesellschaft ] ~ MPG [ & s #r - & % 5 # & if_ i
Max-Planck-Gesellschaft ) ) ~ A2 £ & mi2r £ 70 o 2324 p 2010 & B 4 > HF =

o RIS 14576 iRm0 LY 0.9766 mE < WY 24w~

58



Dr. Lampel 28 » 2 da %3 41K 7 2 W2 53 L | ¢ (Nationa
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urd Forpctnarg
7 e

eI NFSB 2030 - Implementation

Plant Biotechnology  C'°PE  Bioindustry 2021
PLANT-KBBE Biotechnology 2020+

DPPN - Phenotyping Enabling Technologies! Re-
searchAward: Next Gen-

Innovative Plant eration biotech. Processes

Breeding within the

cultivation system Innovation initiative

ind. Biotechnology

Bioeconomy
International BicEnergy 2021
FACCE-JPI Cluster BioEconomy
ERANet SUSFOOD _ 53 KMU-innovativ
ERANet EMIDA GoBio
ERANet ANIHWA ERANet EuroTransBio

ERANetIB 2

Bl= - R P SRR RET Y RvE 2030 3 iR 5 oR P

IR P ERR RET L K 2030 RS e A e Rl 2 S
ST @ A AP L E BRI 2 o B ARL R B

A s L BIS W2 P A L i B
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MNFSB 2030 - Cluster and Metworks

Bioeconomy Cluster and Networks

Biolndustry 2021 | Innovation- Blorefinery Integrated
initiative Indusirial Research
Biotechnology | Strueture
* BIOCATALYSIS * Zoro Carbon + BioEcaonomy + Fraunhofer
2021 Footprint Leading-Edge Center for
Cluster Chemical-
= CIB Frankfurt = FuPal Eimﬁhﬂdﬂgiﬂ-ﬂi
: * Cellulose- Processes
- CLIB 2021 « NatLifg Ethanad i
* The Biopolymers * TeFuProt Demonstration
| Biomaterials plant, Straubing
Cluster * Knowledge-
based Process ° Roadmap

+ BioM WB GmbH  Intefligence Biorefinery

Bz -~ R 2 5 AR 77§ Rod 2030 3 4l e R e

* Sundesrerismoun
W BMuy
yed Forptvarg

NFSB 2030 - BioEconomy Leading Edge Cluster

; on Integration of bioeconomic relevant
. Industries

* Chemical industry
= » Paper and pulp industry
* Energy sector
_+ |Industrial machine and plant construction

"« Inter-sectoral innovation and value creation
chain

bioaconany.de b 000 1 |

e
5
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=
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http://www.hortibiz.com/item/news/large-scale-eu-project-to-measure-crop-plants/
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(4% 3¥#p HortiBiz (/o % & : Imaging and Machine Vision Europe) » 2015 & 3 * 14 p >
http://www.hortibiz.com/item/news/swir-i maging-system-to-measure-crop-yiel d/)
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http://www.hortibiz.com/item/news/swir-imaging-system-to-measure-crop-yield/
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Lely Cosmix_Lely Grazeway Lely calm.

Lely Astronaut Lely Vector
selection box  automated calf feeder.

Automatic milking  automatic feeding gystem__feeder

Lely Qwes health and.

T4C communication devices  Benchmark
reproduction monitoring.

Analyzed information
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Lely Astronaut
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https://www.youtube.com/watch?v=s7pS3OJ-fI8
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http://www.lelyt4c.com/en/tools/FarmSetup/
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http://www.lelyt4c.com/en/tools/Today/
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https://www.youtube.com/watch?v=RjX_D8Em02M
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