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Short rotation coppice on arable land

Miscanthus (Chinaschilf/Elefantengras):

Bild: LTZ 2008 Bild: envplan240.pbwiki.com/f/miscanthus_harvesting.jpg
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Introduction into bioenergy utilization
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Agriculture

energy wood

Wood-processing industry

Miscellaneous

energy crops industrial residues food processing industry:
- lignocellulosic (short rotation coppice) e.g. bark, sawdust, biogenous wastes
- perennial grasses (e.g. Miscanthus) wood chips, other residues households
- oleaginous (e.g. rapeseed) paper and pulp industry: e.g. waste wood, biowaste
- starchy (e.g. maize) waste liquor prunings
- wet biomass (e.g. grass silage) _ etc. y
residues
e.g. straw, manure, plant residues
harvesting, collection, provision
-7 <o \ 4 _eemTTs -~o
-~ ~q &~ <
Conditioning Transport Storage

e.g. drying, chipping

el

Thermochemical
conversion

e.g. gasification,
pyrolysis, torrefaction

e.g. truck, rail

Physical-chemical
conversion

e.g. extraction,
transesterification

conversion

e.g. silo, bunker, storage hall

Biochemical

e.g. anaerobic fermentation,
ethanol fermentation

e.g. wood logs, wood chips,
torrefied pellets

Liquid fuels

e.g. pyrolysis oil,
biodiesel, plant oil

Gaseous fuels

e.g. synthetic natural gas,
biomethane

Source: Kalt 2011

A4
Combustion / Oxidation
e.g. combustion in boiler or engine,
"cold combustion® in fuel cell

A4 \4 A4

‘ Heat } ‘ Electricity } ‘Transport}
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World Primary Energy Use EJ (GEA standard)
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Source: Grubler, A., T.B. Johansson, L., Mundaca, N. Nakicenovic, S. Pachauri, K. Riahi, H.-H. Rogner, L. Strupeit. 2011: Energy Primer. In Global Energy Assessment: Toward
a Sustainable Future. L. Gomez-Echeverri, T.B. Johansson, N. Nakicenovic, A. Patwardhan, (eds.), IIASA, Laxenburg, Austria and Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA.
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Global structure of bioenergy use, 2009
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World biomass energy flows 2004, (EJ/yr)
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Historical overview bioenergy (EU-27)

Use of biomass and renewable waste in EU-27

Eneergy consumption by sector (PJ)

1990 1995 2000 2005

Source: Eurostat 2011
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I Transport

I electricity generation / CHP
utilities

o Electricity generation / CHP
autoproducers

B District heating

I Industry
m Agriculture, forestry, service
sector etc.

I Residential

—Share of biomass on total GIC
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Bioenergy by energy carrier in EU-27

5,000
=
£ 4,500
o
= 4,000
S = Otherliquid biofuels
53’500 @ Ethanol
% 3,000 ¥ Biodiesel
4 B Otherbiogas
O
- 2,500 " Sewa
o ge gas
‘2_2,000 ® Landfillgas
21500 Charcoal
S ’ B Renewable waste
>1,000 B \Wood and wood waste
(@)}
T 500
c
L]

1990 1995 2000 2005

Source: Eurostat 2011

17



WIEN
roup W I E N University of Technology

- —, TECHNISCHE
éﬂergy | UNIVERSITAT
- conomics

Cross-country comparative overview in Central Europe
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Share of bioenergy in the gross inland consumption (2007), values in PJ/a

Source: Eurostat 2010, Kalt 2011
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Dynamic historical developments in Central Europe (2)
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Dynamic biomass potentials - methodology

Theoretical potential
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Dynamic biomass potentials - methodology

Objective: Assessment of realizable potentials with respect to
e ecological restrictions and

e competing uses

Methodology:

e Estimation of currently unused resources (static potential
assessment); example: Unused annual forest growth

e Identification of dynamic parameters
Examples: Development of wood working industries, Dynamics
in the distribution of agricultural land

e Deriving scenarios for these dynamic parameters

e Assessment of the dynamic potentials

Challenge: Complex dynamic interactions with SIGNIFICANT

implications!
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Key relationships: e.g. wood flow chart Austria, 2009
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energetic and non-energetic demand for biomass:

e Transition to "bio-based” economy will lead
to a strong global increase in demand for
biomass resources.

- Change in diets (global demand in agricultural
area)

- New bio-based products, biorefineries
-  Energy

- Paper, pulp, board and other wood-processing
industries

24
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Energetic and non-energetic demand for biomass
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Supply
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Global biomass supply, potentials, scenarios
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Global biomass potentials in the literature

Main impact parameter: Land required for food production (diets, land
availability, land use management , water availability, sustainability issues, ...)

Bauen et al. (2010) - 2050
Smeets et al. (2007) - 2050
Hoogwijk (2003) - 2050

Faaij (2008) - 2050 I—
Bauen et al. (2010) - 2050 e
Doornbosch et Steenblik (2007) - 2050 I
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W Historical use
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Implications of high bioenergy demand/supply?

4 Ensure a secure, stable supply of
biomass

4 Enable the further replacement of
fossil energy

% Make use of the key benefits of
bioenergy in a future sustainable
society: tradeability, energy
storage, ...

L

All these issues have to be put on the
top of the political agenda!

And: this does not primarily depend on
the further development of bioenergy!

Strong policy framework!

¥ Additional pressure on the agricultural
production with implications on
resource use, intensification ...

¥ Additional pressure on land use change
— Subsistence agriculture
— Marginal land => ,marginalised people“?

— GHG-emissions due to (indirect) land use
change

¥ Additional pressure on biodiversity

¥ Additional pressure on scarce water
resources

¥ Additional pressure on social standards
\ J
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Potentials and outlook in Central European Countries
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Regional supply (potentials) <> regional demand

=> bioenergy trade
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Global biodiesel trade 2011
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Global bioethanol trade 2011
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International trade of woody bioenergy related to Austria,

2009 (PJ)
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(values in PJ, only streams above 0.3 PJ are not shown)
Source: Eurostat (2011), Kalt 2011
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Bioenergy production in selected scenarios
EJ Biomass World Biomass Production
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Bioenergy demand and trade in scenarios
up to 2050 (liguid biomass)
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(MT)

a0
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Bioenergy demand and trade in scenarios
up to 2050 (solid biomass)

-

.
.
.
.
.
.
.
.
e e
-------------

.
‘e
.

B0 TRD_AMB 2030 (Experting)
B TRD_AMB_2050 (Exporting)

[C] TRD_AME_ 2030 (Importing)
] TRD_AME 2050 (lmperting)

(MT)
1000
80O
600
400
200
0



TECHNISCHE
nergy UNIVERSITAT
conomics WIEN
roup Vienna University of Technology

Bioenergy trade scenarios => implications?!
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Bioenergy policies and sustainability criteria

e Relevant policy framework
e The RES-directive and sustainability criteria
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(Selected) historic bioenergy related policies:
EU-policies / documents

e RES-E directive (not relevant anymore)
e Biofuel directive (not relevant anymore)
e Related progress reports (2007)

e Renewables-Directive (2009)

°

National policies

e Implementation of RES-E and biofuel directives
(not relevant anymore)

e National renewable energy action plans
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EU RED (Renewable energy directive)

e Share of renewable energy in the EU in 2020:
20% of gross final energy consumption

e Until 2010 Member States have to provide action
plans with targets and interim targets for
renewables in the electricity, heating and
transport sector

e Renewables in transport: target of 10% in 2020,
sustainability criteria and minimum GHG
reduction requirements
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EU RES directive & sustainability criteria (1)

e Sustainability criteria refer to ,biofuels and
bioliguids™
e GHG savings

- 2>g’15 3‘)’? (for plants operating before 2008 this is valid from

— From 2017: >50%

- From 2018: 60% for all plants that started operation in
or after 2017

e Not from land with high biodiversity value
e Not from land with high carbon stock
e Not from land that was peatland in 2008

e In accordance with environmental regulation of
CAP (if produced in the EU)
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EU RES directive & sustainability criteria (2)

e Commission shall, every two years, report on
social sustainability, impact on food markets,
land-use rights.

e Ongoing activities of the European Commission to
define sustainability criteria for other forms of
biomass (to be published possibly early 2013):
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/{ Biofuels Sustainability

Y T ———— ————————— ——
Regional —— o —
Initiatives European Committee for | _____------"~ o Multistakeholder
--------------- A Standardization (CEN Int ti | _— |
EU RED - Renewable TC383) nternationa ISO TC248/13065 Voluntary
Energy Directive ] National Initiatives Bodies’ Initiatives under Schemes l
Many
N comply
[ [ (W] i ISEAL
FAO* OECD* IDB Alliance;
Many NGOs:
Rainforest
The e Alliance,
Netherlands |l U.K. Low : WWEF,
Cramer I Carbon " others are
Commission : Vehicle : l,——- ——-\\ founders
1 Partnership 1 u.S. i )
N FHolgm—— ! Renewable 1 U.SS. Co_uncblll on
: Fuel : u;talna € Roundtable on
NTA (T T B : Standard : Biomass BonSucro Sustainable Palm
8080 1 Stockholm b RES 1 | Production (CSBP) : il (RSPO)
| Environmental % (RFS) J Multistakeholder, é%rtlt(;rr
______ \——mtn Q(SED.-—’ I developing Su arcan
U.K. Renewable 9 (h=m—————————— N
Transport Fuel : Roundtable on :
Obligation (RTFO) | Sweden-Brazil and T 1 Sustainable Biofuels I
S - private sector; SEKAB California (US) - . ‘e ®SBL S
i - | Low Carbon Fuel Biomass Biofuels
Verified Sustainable Standard (LCFS) voluntary scheme
Ethanol (VSE) (SBSvs)
[rmmmmm === ~ Roundtable on RSB Services Foundation
; German Biofuel Quota Law- 1| Implementing Responsible Soy
. . e I . . ya N
: Ordinance f(_)r Sustainability | Organization RS —_ _ Intersystem acceptance for RED
1 Requirements I
\ _________________ - - -
*Enabling entities
International Sustainability and IEA Bioenergy tasks (multiple countries) LCA methodologies and sustainability expertise
Carbon Certification System Global Bioenergy Partnership (GBEP) 2011: Sustainability themes and indicators
N FAO- Germany: 2012 Bioenergy and Food Security Criteria and Indicators (BEFSCI)

* Australia has a Subnational, NSW tools
Source: NREL (Chum, Warner), UNICA
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Sustainabllity criteria and certification

o A |ot of different initiatives with different standards,
aspects, objectives are currently existing.

e Most of them are dealing with liguid biofuels.
e Most of them are focusing on environmental principles.

e (Concerns with respect to food security and socio-economic
impacts are generally not included!
(Some voluntary schemes include socio-economic issues
such as labour and employment conditions.)

e Wide variety of standards, methodologies => risk of
confusion in the market, abuse and ,,shopping" of
standards.

e In spite of current limitations certification has the potential
to influence direct, local impacts related to environmental
and social effects.

e => further development and strengthening of standards
and methodological frameworks!

Source: Dam et al 2010 47



