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The Centre of Excellence has the objective of
supporting and promoting

the development of marketable products,
production processes and
services

through the active cooperation of institutions and enterprises involved
with renewable resources in Lower Saxony.

In setting up a platform for the transmission of know-how and services,
sustainable production and the use of bioenergy and vegetable raw
materials should be supported.



Structure

3N Centre of Experts

3N Board
Sponsor +

The sponsoring organisations
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3N committee

33 members

Business, science,
ministeries, partners

Colleges Chambers Business supporters
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Headquarters in Werlte . 4 scientific workers, 1 secretary.
Office in Gottingen . 2 scientific workers

Accompanying regional projects : 3 workers
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Initiating joint ventures between firms and research centres
Support for pilot projects and cooperations / project management
Consultation, training, ‘special-know-how’, workshops
Public Relations

Establish a communication platform between the local
economy and science



Activities

Central
Implementation advice Advisory Service Public Relations Work
- Economic evaluations Bioenergy & - Fvents, Seminars,
- Advice on raw materials supplies NAWARO in -www.3-N.info

Lower Saxony

Evaluation /Planning rg Projects
- of bioenergy plants 3 N

- Project manage ment
Acquisition, coordination
Grant assistance
- Information and contact e xchange - Information on grants
- Local advice

- Information brochures

- Feasibility studies

Information/Advice

- Advice for grant agencies

3N- Netzwerk



Key actors

Associations /
institutions
12%

Unis / Institutes
8%

LWK / HWK / IHK
3%
Agriculture

0
Municipalities 20%

18%

Firms
39%



Questions and consultations

Renewable resources/

tech. uses Bioenergy general/
8% technology
22%
Energy crops
3%
Bioethanol
4%

~ Plant oils for fuels
4%

Wood energy

42% Biogas

12%



Objectives and Implementation
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Events

Enterprise visit
EDR Life Science

Bioenergy days in Werlte Seminar fast-growing plants, Biogas seminar Hitzacker
Visselhévede

In total 2006: 4,900 participants at events, 190 training days



Energy-farming Congress 13-15
March

Participants: 336

17 Nations

Speakers: 44
Info-stands/ posters 36




2nd International
ENERGY FARMING CONGRESS
13 - 15 March 2007
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Interreg North Sea Region

Energy crop production for electricity, heating, greengas and
biofuel production

Energy crop cultivation
e Energy crop production
 Tests and trials

Techniques
¢ Harvesting , conservation, storage, logistics
 Quality

Economics

Best practice examples

Poster Presentation



Network 3N — National

SBIO

Regional Biofuel Advisory Service for
agriculture and forestry in Lower Saxony/Bremen,
North Rhine-Westphalia, Thuringia, Saxony and
Rhineland-Palatinate/Saarland as well as the

operation of the Internet portal www.biokraftstoff-
portal.de




Knowledge and
technology transfer

"z
EU Interreg project EH!
North-Sea BioEnergy -

6 partners/ 5 countries

7.2004 - 6.2007
Project volume:
€1.2m, approved

Product line set up

FDR- Biotopf project
8 partners/ 2 countries (D/NL)

12.2004 — 11.2007
Project volume:
€438,000 approved

Networking of
science and industry

EDR project:

Life Sciences and Agri-Food
D/NL

2005 — 2007
Project sponsor: TCNN
3 N project share: €32,000

Knowledge transfer

EU-
REGBI-Plus

2007-2009

Project sponsor: target
project share HAWK/3N.:
€30,000




Network 3N — International (Bioenergy)

Regional Initiatives Promoting the Market for Biomass Heating in Europe

REGB{E7§

Partner Rt ey s | —

¢ Baltycka Agencja Posznanowania Energii S.A. (BAPE), Poland
e BIOMASA, Slovakia

¢ Energy Agency for Southeast Sweden (ESS), Sweden

¢ Energy Centre Ceske Budejovice (ECCB), Czech Republic

e Fundacion Asturiana de la Energia (FAEN), Spain

e GDE-Net, Sweden

e Institut Technique Européen du Bois Energie (ITEBE), France
e Lithuanian Energy Institute (LEI), Lithuania

¢ 0.0. Energiesparverband (ESV), Austria

« Okoinstitut Siidtirol / Atto Adige (OK1I), Italy

e Renewable Heat and Power Ltd (RHPL), UK

¢ South-East Regional Authority (SERA), Ireland

e target GmbH, Germany, consortium leader I KitiWgers sviesgy
e University of Applied Science & Arts Hildesheim (3N + HAWK), Germany Ieea

Intelligent Energy Europe




IEE- EU Project
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Knowledge and

technology transfer BioMotion

Intelligent Energies 2007 - 2009
Project volume:

NEU €972,400,

Project start: 3N/LWK: €230,000

1.09.2007

7 partners/6 countries




Info-service
New: - International Market Portal

Aktuelle Meldungen

Veranstallungan

DAS Kompelenzzentrum

Product
contacts

Niedersachsen - Metawerk
Machwachsende Robhataffe

13,15, Marz 2007

¥ Congressm Papenburg

wiwre BN Infe

2. intermnmationaler Energiepiflanzen Hongress

Des 3N — Kompstenzzentrum Nisgersacnsen Netzwsrk
Nechwachsende RohgtoTie veranataftet vom 13 bim=gm 15
M&r=z 2007 zum =weiten alden imematonaken Energy Farming

Eine 2ehr gute Telnenmerrasanans mit 200 Sasten aus 10
Watinnen ung £0 internationales Sxperien aly Baferenten konmts
dis srate Veranziaiung Im Jahr 2005 verzsichnen

Aufgem Kongreas 3007 wemen sl Bersone der Frodukton
urd Muizung von Ensrgieg flanzen vorgestelt ung diskutier. In
" warschisdenen Sektlonen wird dber den-aktusien Stand der

Zicnhtung, der Produltionstechniv sinschiisflich neuer Erntatechniken und Qualalssapnekien sowie Gber
die betnebswirachafiicnen und rachtichen Ranmenbedingungen pe hin Zo 3sktoralen Yrkunoen der
Higmaassoroduktion informen

#

Hits:
330,000
Users:

820

weekly
newsletters

3N - Markiportal
arkdin 1ati n

INFORMATIONEN / Service

Anmeidung - Markiporial

03.12.2006 - Wasserstoff aus
Biomaszss: Serienrsite fir
bakierieilz Heraisllung
angestrebt

Die verglechsweisa Kihie
Herstellung von Wessersioff aus
Binmasss mittels Baktensn
wodlen WWissenschafisr der
Technachen Uniersiat (TU)
Wign nun gemsinzam mit
Wolegen sus ¥ ElU-Stastsr, der
Tirkser und Russtand im Rahmen
aes Projelds "Hywaldtion
Jisichsam Zur Senanrafs
brimaen

Meiaung lesan

3H011.2006 - Maiskomitee
miformiert uber Biooas

\Wie vizie Bicgasanlagen gibt =5
in Beutschiand? Vs viel Mais-
wird zur Blogasers=ggung
angebaut und was besagl das
Emsuerbare-Energicn-Gessiz?
Zu diesen Fragen hat das
Cautache Malekomies (OMKS im
imtEmel gine sigens Rubik
gingsrichist.

Meidung lesen

weisriesen

28,11.2006 - Ethanol zu
Bifigpreisen

WWETE 83 nichl SENon, Wenn man
sus Holzchinsund andsren
Zellllpse-natigen Hio-Abfallag
kestenalinstia gt verbrannbarss
Etfiano! herstefien konniz?Oas

US=Start-up Mascoms
Corporation hat enen
enteprechenden Prorszs
entwicket —und baut derzet
eine Demonsiraboneaniage; die
=wieghen 1,8 und 7,5 Milionan
Liter pro Jahe produziersn soll

20 Milisren Dollar an Riskokapial

a0l ger Firma debel helfen

RMaidung lesen



3N Pellet Price Index Lower Saxony

Pellet-Preis-Index 2007
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Climate center - EMa AND

. . . tab
reglonal cooperatlon prOJect

* Energy saving through building renovation,
» Use of renewable resources

* Energy efficiency




Reduction of CO , emissions




The Importance of Energy from
Biomass in Lower Saxony



Main political objectives

» climate protection, biomass is CO,-neutral
» protection of important fossil fuel reserves

» alternative income for agriculture

» use of set-a-side land,
not needed for food production

» strengthening rural areas
» new value creation, new workplaces
» a complement to diversified crop rotation




Bioenergy as an economic factor

Investments in new installations using
renewable energies in Germany, 2006
approx. €11.3bn.

Bioenergy: 25%

Biomasse Strom; _ )
Geothermie: 1.350 Mio. €; 12% Biomasse Warme;

1.520 Mio. € 13%
580 Mio. €: 5% \ 0. %,

Wasserkraft;
70 Mio. €; 1%

Windenergie;

Photovoltaik; 2.900 Mio. €; 26%

3.990 Mio. €; 35% Solarthermie;
900 Mio. €; 8%



Bioenergy as an economic factor

Turnover from installations using
Renewable energy in Germany, 2006
approx. €10.3bn. / previous year €7.4bn.

Bioenergie: 51%
Biomasse Warme;

1.400 Mio. €; 14%

Biokraftstoffe;
/ 2.290 Mio. €; 22%

Biomasse Strom;
1.570 Mio. €; 15%

Photowoltaik:
1.050 Mio. €; 10%

Geothemie;
0,03 Mio. €; < 0,0%

Windenergie: Wasserkraft;
2.740 Mio. €; 27% 1.200 Mio. €; 12%



Biogas in Lower Saxony and Germany

Niedersachsen
Bayern
Baden-Wirttemberg
Nordrhein-Westfalen
Sachsen
Brandenburg
Mecklenburg-Vorpommern
Rheinland-Pfalz
Thiaringen
Sachsen-Anhalt
Hessen
Schleswig-Holstein
Saarland

B/HB/HH

0% 5% 10% 15% 20% 25% 30%  35% 40%

Anteil an der installierten elektrischen Leistung

source: Institute for Energy and Environment Leipzig, 12/2005



Greengas

Biogas plants on agricultural farms (500kW)

Quelle: Regio Energiesysteme



Biogas plants in Lower Saxony

s \ 2007: about 660 plants
300 MW

_\_ CO2-reduction: Mio.t

Installierte elektrische Leistung

pro Landkreis in kW

B 20.000 bis 40000 | || 2500 bis  5.000
[ 10.000 bis 20000 |  1.000 bis 2500
[ 7.500 bis 10,000 ] 0 bis  1.000
L1 5000 bis 7.500 il 0 big o]

100 km
LI




Current and estimated potential

of biogas use in Lower Saxony
Position in 2004

installations 436
electrical output approx. 220 MW
produced electricity without heat approx. 1.75 MWh
sales approx. 120 Mio. Euros/year

= 3.5 % of LS electricity use
e Approx. 180 installations based on cofermentation, the others NAWARO

Position end of 2006: installations 600

Potential (conservative estimate)

installations approx. 1000 - 1500

electrical output approx. 800 MW electricity
without heat approx. 5.3 MWh/a

sales approx. 635 Mio. Euros/year

= 11 % of LS electricity use



Energy crop utilisation in Lower Saxony, 2007 -
regional structures

11.2 % of AF
T 202,580 ha ren. Res
‘ 65.000 ha on set a side land/

Energiepflanzenanteil an AF [%0]

. 17,5 bis 20,0 Anteil der Verwertungslinien N
15,0 bis 17,5 am Energiepflanzenanbau
E 125 bis 15,0 O &

10,0 bis 12,5 o 10gas

7,5 bis 10,0 Biodiesel

! . ' Bioethanol

50 bis 75 100 km

[J 00 bis 50 B —




Energy farming systems

Specifically cultivated
agricultural energy crops
such as silage maize, rape,
energy cereals, clover grass,
sunflower, millet etc.

1. Crop rotation focused on biomass production

2. Biomass production part of the crop rotation



Energy crop — test field

in Werlte - Chamber of Agriculture

Sunflower/maize
Sudangrass



Solid Fuels

»forestry wood

»wood from countryside
management

>»wood waste from sawmills
>old timber

> Straw
»>cereals

> dhort rotation



Estimated potential for solid fuel
in Lower Saxony

3

2,9
2
Mio. 1,5
to 1,5
1
045
0,5 03
: =1 \ |
forestwood countryside sawmill old timber straw cereal

wood wood waste

This potential representsabout 5% of the annual
primary energy consumption in Lower Saxony



Delvopment of Wood- Heatingssytems in
Lower Saxony

Inventory 2002 2005
Wood chlps-. 302 58
central heating

Pellet

central heating 206 1301
pellet stoves 285 1276
ki 909.971 | 1.016.485
about 400.000 through fired

Woo.d stoves central 21.769 25 240
heating
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Biofuel sales in Germany
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Cuelle: nach M. Carus, nova-Institut, Vortrag auf dem 1, Internatiorsalan Kongress 2u Pflanzendikraftstoffen am
E./7. September 2007 In Erfurt; Werte gerundet




Biodiesel capacity in the year 2006

tetal production capacity 2 Q33 000 tonnes/year

i 350 decentralised oil mills



Numbers employed In renewable
energy sector inD

Wind

Biomasse

Solarenergie

m 2006: rd. 214.000
@ 2004: rd. 157.000

| |

| |

| |

| |

| | |

| | |

| | |

| | |

| | |

Wasser : : : :
| | | | |

4100 L
1.800 i

Geothernie .

| Anstieg 2006 gegeniliber 2004: rd. 36 %

0 10.000 20.000 30.000 40.000 50.000 ©0.000 70.000 80.000 90.000 100.000



Conclusion

estimated sales volume in the whole heating market (solid fuels) with an energy price of
4 Cent/KWh
>>> about €400m.
>>> about 4000 jobs

estimated sales volume in the whole biogas sector

with an energy price of 8 Cent/KWh (mix of electricity and 30% heat)
>>> about €600m.
>>> about 5000 jobs

estimated sales volume in the whole biodiesel sector

with a biodiesel price of about 500 €/to
>>> about €50m.
>>> about 200 jobs

total sales volume: bioenergy >>> about €1bn.
>>> about 9000 jobs

Bioenergy is an ecological and economic option
and brings development to rural regions
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Centre of Experts

Lower Saxony Network
for Renewable
Resources

Homepage :
www. 3-n.info
Email:
info@3-n.de



