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[IANRIGEISYNAd Renewable energy targets
for 2020

Task 42 Biorefining

Share of 2015 Targets

Primary energy

. 12.5 % 18 % until 2020
consumption
Electricity consumption 32.6 % 40-45 % until 2025
Final energy consumption 13.2 % 14 % until 2020
Heating and cooling '
Final enerev consumption Transport 6 % GHG savings in
Trans ortgy P (incl. electricity) the transport sector by

P 5.3 % biofuels

Source: FNR according AGEE-Stat (February 2016)
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IEA Bioenergy Primary energy
consumption in 2017

Task 42 Biorefining

Petroleum 34.5 % ---eeeeevee : perserenens Renewables 131 %

I - Hydropower 0.5%
**Wind energy 28%

Natural gas 23.8 %

-+ Solar energy 13%

Total

13,550 P| -+ Biomass 7.1%

--Biogenicwaste 1.0%

aa

Nuclear energy 6.1 % -+~ . e - Geothermal 0.4%
: Energy

Lig"itE‘ ‘11.1 % ........................ : YT lﬂ.g% {:ﬂa]

Source: FNR based on ZSW/AGEB (February 2018) © FNR 2018
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ISP Primary energy production
from renewables in 2017

Task 42 Biorefining

Wi"d EﬂErg'f 21.6 ﬂ}l"ﬂ ..................... ; E ..................... 'ﬂ.l ﬂ}lru Hydrupmer

cevneenenne 97 % Solar energy

Total 3.3 % Geothermal

1,780 P energy
Biomass 54.1 % «veeveevrenninianins b 7.3% Biogenic waste
Source; FNR based onZ SW/AGEB (February 2018) © FNR 2018
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[IDVARISbad Renewable Energy in relation
to final energy consumption
2017
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® 36.2
e ]
L)
L
L]
»
12.9
o * ° * . . ® 5.2
2010 2011 2012 2013 2014 2015 2016 2017

W Gross electricity Heating and cooling ® Transport*
*Excl. agricuiture, construction, military, incl. raiway
Source: BMWI, AGEE-Stat (February 2018) FMR 2018
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IR IS ed Bioenergy contribution to the
national energy transition

Task 42 Biorefining

Contribution of bioenergy to

.. renewable mobility 87.7%
... renewable heating and cooling 86.7 %
... pecuniary impact of 66.7 %

renewable energy plants

.. greenhouse gas emissions avoided

by renewable energies 36.0%
... renewable electricity supply 23.6%
0% 20 % 40 Y 60 % al%  100%
Data for Germany 2017
Source: BMWI, AGEE-Stat (February 2018) © FNR 2018
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IS Electricity from biomass 2017
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Contribution to electricity: 7.8% of total and 23.6% of renewables

Biogas 63.2% oo
--------- 2.9 % Sewage gas
A evee- 0.6 % Landfill gas

Total
51.4TWh

--------- 11.5 % Biogenic
fraction of waste
Biogenic 1.0 90 --vvcereverrrenraninnaiins foennennenenn 20,7 % Biogenic
liquid fuels solid fuels
Source: BMWI, AGEE-Stat (February 2018) FNR 2018
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IEA Bioenergy

Task 42 Biorefining

solid fuels
(industry)

solid fuels
(trade, commerce
and service)

Biogenic 16.6 % -~

Biogenic 5.4 % -oooeeeeeee

Biogenic 40.1% -~

Heat production from
renewables (85% biogenic)

......................... : E......... 3_3% Bingeni{

solid fuels (CHP/HP)
seeeeeeeenee ] 3 % Biogenic

liquid fuels
ceeeeeeeee- 10,6 % Biogenic
gaseous fuels

Total 7.4 % Biogenic
162.2 TWh fraction of waste

\ 1.4 % Sewage and

landfill gas

bereess 45,9 % Solar thermal
energy

S 8.4 % Geothermal energy,

solid fuels
(households) Environmental heat
Source: BMWI, AGEE-Stat (February 2018) © FNR 2018
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IEA Bioenergy Pellet boilers installed
in 2017
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Number

400,000

175,750 -8 ... 278, oo
o in 2018
20000, 11,750~

Total
200 000
100,000
0

465,500*
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018*

Pellet boilers > 50 kW I Pellet boilers <50 kW Il Pellet stoves * Qutlook
Source: Deutsches Pelletinstitut (February 2018) © FMNR 2018
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IEA Bioenergy Bioenergy village:
material flows
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[ Satellite C
* 1 BESSEERE R NERE N
| g | g | ettt w EEL
Biomass Heat- and = me IR e
Power Plant [_\ gasdg
Village
! ) ———
= - |
[ Gasstorage |
.y .
Blogas
Blomathana
Gam grid
m:::d - * Combined heat and power unit
Source: FNR (20132) ) FNR 2018
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IEA Bioenergy

Task 42 Biorefining

Bioenergy communities
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Source: GeoBasis-DE/BKG 2013, FNR 2018 © FNR 2018
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IEA Bioenergy

Task 42 Biorefining

In 2017

Diesel 63.8 Y -crrveerreremrrrerreenn
36,486,650t

Total __----'-.

57.6M t

30.5 9% Petrol
17,139,500t

0.7 %

Natural gas 0.3 % -+ 4

177,000t i

. Liquefied petroleum gas (LPG)
367,000t

Source: FNR based on BAFA, Destatis, DVFG, BDEW, BLE (2018)
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.. Biofuel 4.7 %

-+ Biomethane «0.1%
28,000t

+« Bioethanol 1.3%
1,156,520t

- Hydrogenated  0.3%

vegetable oils (HVO)*
163,200t

-+« Biodiesel 3.1%
2,052,700t
“Vegetableoil «<0.1%
4,000t

*Data base: HVD consumption 2016
Percentages in relation o energy content

FNR 2018

Transport fuel consumption
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IRy Renewable energy in the
transport sector in 2017

Task 42 Biorefining

Electricity consumption 12.3 Yo -vereerrreeeeees : LS L o T 1.1 % Biomethane
Transport sector* : :

24.6 % Bioethanol

Biodiesel** 61.9 % -+ 0.1 % Vegetable oil

* Mainly RES share raiway;
** incl. hydrogenated vegetable oils (HVO)
Source: FNR based on AGEE-Stat (February 2018) © FNR 2018
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IR SiE e GHG savings by bioenergy in
2017

Task 42 Biorefining

GHG savings in 1,000 t CO, equiv.

Electricity Heat Fuels Total
Solid biofuels 11,811 26,131 n/a 37,942
Liquid biofuels 300 486 6,924 7,710
Biogas 14,949 3,593 84 18,626
Total 27,060 30,210 7,008* 64,278
Source: FNR based on AGEEStat (February 2018) * Excl. agriculture, construction, military
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1Ay Renewable feedstock in the
Task 42 Biorefining chemical industry

Share of biomass approx. 13%

grease and 0il 45 % ---eeeevienens . R TR P P PP PP PP PP PP PPPPPPPPPPEPD 8 % strength
1,145.000 t : : 214,000 t
............................... 6 % Sugar

144,000 t

...... 15 % chemical pulp
386,000 t

‘ ............. 5 % proteins

144,000 t

total
2.535 milion t

.................... 21 % others
532,000t

Source: FNR, BMEL (2016) © FNR 2017
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IEA Bioenergy Vegetable oils and fats in the
lubricant market

Task 42 Biorefining

Process olls 3 %G -rerevererererenens :

Metal- 2% -rememereeeeeeeeen i
working oils :

Greases 3 - cereerinaianans

Total
Baseolls 13% -+ 48,800t

...... 7 % Saw-chain olls,
saw-frame olls,
machine olls

.................... 1 9% 0Others

Engine oils, 28 % «---vveeeeees

compressor oils, turbine oils
........................... ?’ % Gear D”S

Source: T+ Consulting (2017) © FNR 2017
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IEA Bioenergy Raw materials for biolubricants

Task 42 Biorefining In Germany

Rapeseed ol 25 % ---wrrrerrrererene : preeseees 2% Sunflower oil

Castoroil § % --ooeeeeeees -+ 25 % Animal fats

Total
48,800 t

Palm kernel oil 20 % -+-+-+-+

Palm oil 15% ........................... 8% Others

Source: T+l Consulting (2017) @ FNR 2017
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ISy Employees in the biobased
economy

Task 42 Biorefining

Chemical and pharmaceutical industry 9 % ===+ preseseneneseneneeeeees I O Agriculture
101,012 : : 528,500

Paperindustry 13 % «-ooeoeereeers
145,232

Forest-based 21 % -
industry
236,625

Total
1,120,457

Textiles G Yo orrmrorrrrmrmrmsmseseens
60,382

BIORElS 1 Y ++vvverrmsrmsemseessenssenssenint B 3 0 Forestry
15,706 33,000

Source: datam.rc.ec.europa.eu datam/mashup/BIOECONOMICS/ Index. html i FNR 2017
called 20/12/2017
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IEA Bioenergy

Task 42 Biorefining

Industry
40.3bn€

11.0bn£

8.8bn€

FDfEST.—bEISEd Iu li"n B e e e e e e e

Textlles E % ......................

Biofuels 4% -------vreee
8.5bn€ I

Agriculture 28 Yoe-rororreee

Turnover In the biobased
economy

grrreaneneee 20 % Paper industry
: 39.8bn€

Total
196.9bn €

++++++ 17 % Chemical and

55.0bn € pharmaceutical industry
33.5bn€
Source: datam. rc.ec. europa.eu/ datam/ mashup/BIOECONOMICS/Index. itml @ FNR 2017
called 20/12/2017
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IR Sl eyl Information available in English
Task 42 Biorefining

‘-—| ® | oo s f *
Mitigating climate change.

S Creating value. Utilising /

resources efficientl "

BIOENERGY IN GERMANY Y. 1

FACTS AND FIGURES 2019

https://mediathek.fnr.de/broschuren/fremdsprachige-publikationen.html
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IEA Bioenergy

Task 42 Biorefining

Companies

www.basf.de

www.beiersdorf.de

www.evonik.de

www.fuchs-
europe.de

www.henkel.de

www.nordzucker.de

Federations/
networks

www.dechema.de

Selected national

stakeholders involved In

the biobased economy

Research/
Science

www.thuenen.de/at

Ministries/
Authorities

www.bmel.de

NGOs

www.wwi.de

www.nabu.de

www.staerkeverba  www.iinas.de www.bmbf.de

nd.de

WWW.0Vid- WWW.Nova- www.bmu.de

verband.de institute.eu

WWww.Vci.de www.umsicht.fraun www.fnr.de
hofer.de

www.ibbnetzwerk- — www.dbfz.de www.ble.de

gmbh.de
www.vdp-

www.suedzucker.de

online.de

www.biorn.org/de/

www.cbp.fraunhofer

www.umweltbun

-de

www.kit.edu

www.linde-
engineering.com

www.cargill.com

"@- THUNEN

www.bio.nrw.de/en

www.ifeu.de

/home

www.ufop.de

desamt.de

Country Report Germany

www.welthungerhilfe.de

www.brot-fuer-welt.de
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http://www.basf.de/
http://www.dechema.de/
http://www.thuenen.de/at
http://www.bmel.de/
http://www.wwf.de/
http://www.beiersdorf.de/
http://www.staerkeverband.de/
http://www.iinas.de/
http://www.bmbf.de/
http://www.nabu.de/
http://www.evonik.de/
http://www.ovid-verband.de/
http://www.nova-institute.eu/
http://www.bmu.de/
http://www.welthungerhilfe.de/
http://www.fuchs-europe.de/
http://www.vci.de/
http://www.umsicht.fraunhofer.de/
http://www.fnr.de/
http://www.brot-fuer-welt.de/
http://www.henkel.de/
http://www.ibbnetzwerk-gmbh.de/
http://www.dbfz.de/
http://www.ble.de/
http://www.nordzucker.de/
http://www.vdp-online.de/
http://www.cbp.fraunhofer.de/
http://www.umweltbundesamt.de/
http://www.suedzucker.de/
http://www.biorn.org/de/
http://www.kit.edu/
http://www.linde-engineering.com/
http://www.bio.nrw.de/en/home
http://www.ifeu.de/
http://www.cargill.com/
http://www.ble.de/

IEA Bioenergy More info

Task 42 Biorefining

Contact
Heinz Stichnothe

Thinen Institute of Agricultural Technology
Phone no. +49 (0) 531 596-4163
E-mail address heinz.stichnothe@thuenen.de

www.task42.ieabioenergy.com
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http://www.iea-bioenergy.task42-biorefineries.com/

