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Biobased economy;
friend or foe?

* Food vs. Fuel
» Biofuels a crime against humanity

» Threats for biodiversity, water,
farmers...

* LUC & iLUC, Carbon Payback...
result in poor GHG balances

» Large number of external damages.
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What to do?% =
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Do something
|IEA Task 40!

Despair or ....
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[GEA/van Vuuren et al CoSust, 2012]




Biomass & bioenergy ‘ P e
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+ other refs (2008) =
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Traditional Biomass
Accounted by IEA, 2010 307" 3to6
10to 20
Unaccounted - informal sectors 61012 06to24
Total Traditional Biomass 3742 36to84
Modern Biomass (IEA, 2010)
Power sector: Electricity (0.82 EJ*), Heat, and 52 60 31
CHP from biomass, MSW (0.58 EJ"), biogas i )
Residential and Others :Total residential heat
(33.7 EJ*) minus |EA traditional biomass; biogas 4.1 60 to 80 2432
heating, public/commercial buildings heating IPCC
Road Transport Fuels (ethanol, biodiesel, ETBE) 3.1 65 1.9* R
Total Modern Bioenergy 124 60-65 741083 RREN’ 2011]
(as accounted by IEA , 11.4 EJ for values™) i 2 .

Note: (*) Direct data from 2010 [EA Energy Balances Statistics for 2008. Others derive from combinations of data
across biomass sources and sectors of the [EA publication
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Chapter 10 Bioenergy Scenario Results

- Total biomass - Biofuels
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Figure 2.23 | (a) The global primary energy supply from biomass in long-term scenarios; (b) global biofuels production in long-term scenarios reported in secondary energy terms of
the delivered product (median, 25th to 75th percentile range and full range of scenario results; colour coding is based on categories of atmospheric CO, concentration levels in 2100;
the number of scenarios underlying the figure is indicated in the right upper corner) (adapted from Krey and Clarke, 2011). For comparison, the historic levels in 2008 are indicated

by the small black arrows on the left axis.
[IPCC-SRREN, 2011] ipcec
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biomass potentials
Issue/effect Importance
Supply potential of biomass
mprovementagricuttural mranagemert ol
Choice of crops i
Food demands and human diet e
Use of degraded land el
Competition for water ol
USe of agricultural/forestry by-products **
Protected area expansion **
Water use efficiency **
Climate change **
Alternative protein chains **
Demand for biomaterials *
Demand potential of biomass
Bio-energy demand versus supply **
Cost of biomass supply Dornburg ¢t al., Energy &

Learning in energy conversion .

Market mechamsm ToodfesdueT —Eavirenmental Science 2010




Contributors to langsuse~

"/ ’ Copern_ farming, fuel wood, cattle ranching, timber and permament agriculture were taken from

change...

Subsistence farming
7,420 Mt COze
63%
Fuel wood
942 Mt COze

Cattle ranching

6.6% Biofuels
Total LUC emissions were derived from FAO (2005). Breakdown between subsistence 124 Mt Gz

FAO (1980). The contribution of biofuels was based on the proportion of commerdial

Sustain: agricultural output allocated to biofuels over the period 2000 - 2005.
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Wood pellet trade 2009; some 30% of
wood pellets used traded internationally

Pellet Trade [PJ]

1 PJ = 60,000 tonnes

Sustainable Development and Innovation Management

(Source: Sikkema et al.,Bio FPR 2011 in IPCC, 2011)
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Global biofuels production and mairf
international trade 2009; some 30% of
biodiesel & vegetal oil trade internationally
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Simulated Biomass trade flows 2020 £t= usiversiteicvereene
2009 2015 2020
(pellets) | Low Import High Import| Low Import High Import

Total trade (Mtoe) 1.6 5.4 6.2 12.6 17.4
Total trade (Mt wood pellet
eq.)* 3.8 12 14 29 40
Of which Intra-EU 55% 38% 32% 52% 32%
Of which Inter-EU 45% 62% 68% 48% 68%
*) Mt eq. = million metric tonne pellet equivalent (18 MJ/kg)

Low Import scenario High Import scenario

ustainable Development and Innovation Management
Year: 2028 i ¢
[Hoefnagels et al, UU/Task 40, 2011]
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Advancing markets...push
by technological progress and
pulled by high oil prices
2nd generation biofuels...

 Biorefining, biochemicals, biomaterials...
* Aviation and shipping...

 Likely to compete for the same resources...

» Should meet the same sustainability
criteria...(but that is not the case today!)

» .Competition or synergy?

' Copernicus Institute
. Sustainable Development and Innovation Management
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Biofuels; they are not
going away.
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= Large-scale deployment of advanced biofuels vital to meet the roadmap targets

= FAdvanced-biofuetsweach cost parity around 2030 in an optimistic case
J Sustainable Development and Innovation Management

[IEA Biofuels Roadmap]

Universiteit Utrecht

A future vision on global
bioenergy markets (2050...)

et
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Driving forces, dimensions, scales..

Environmental Impacts

Dynamic
Interactions

inspace &
time

Food, Fodder, Fiber Fuel

Meso scale:
Micro scale: Ecological services,
Agrobiodiversity Agroecologlcal areas

N s S

Macro scale:
Genetic diversity species in the world

T T e [IPCC-SRREN, 2011]
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Direct and indirect land use GHG emissions — Take Il (Chapter 9)
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Confrontation ———
bottom-up vs. top down
ILUC modelling
Key steps iLUC Bottom-upinsights:
modelling efforts:
+ Coverage of BBE options,
. CGE: historic data advancements in agriculture,

basis

* Model shock, short
term, BAU, current
technology.

* Quantify LUC

production)

verification of changes (land,

Gradual, sustainability driven,
longer term, technological
change (BBE, Agriculture

: LUC depends on zoning,
* Quantify GHG productivity, socio-economic
implications (carbon drivers
stocks) + Governing of forest, agriculture,
identification of "best” lands.
O Tt [IEA Bioenergy 38/40/43, 2011]

10



Universiteit Utrecht

Example: Corn ethanol %
Results from PE & CGE models

B: Eth |
ano LUC-related GHG emissions (g CO2e/M)J)
-100 -50 0 50 100
Corn
Searchingeret al.[3]
CARB [13]
EPA[18]

Hertel etal. [14]
Tyneretal. [15]- Group 1
Tyner etal. [15]— Group 2
Tyner etal. [15] - Group 3 /

Al-Riffai et al. [16]
Laborde [17]
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Final remarks

Bioenergy trade has rapidly become more important in
total biomass supplies (for pellets in particular).

Plays major role in balancing out fluctuations in demand
(policy!) & supply (variable at large).

Markets still immature; many barriers to be addressed and
efficiency gained.

Rapid growth very likely to continue; cultivated wood is
becoming more important, so is advanced pre-treatment.

More markets for lignocellulosic biomass emerge: 2™ gen
biofuels, biochemicals, bio-CCS...

Only a future when done sustainably...

...while at the same time RE and GHG mitigation targets
cannot be met without large scale bioenergy deployment
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Priorities IEA T40 2013-2050%
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Mobilisation of sustainable biomass resources across the
globle

New market demand for biomass from the broader
biobased economy perspective.

Sustainability and certification

Business models for biomass supply and value chains
Advanced analysis tools to understand potential future
market developments, implications and impacts of

policies. .
Outreach and dissemination WWwWw.bioenergytrade.or

» Land & natural resources (local — global)

* Drive down the learning curves
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Scientific challenge

— Integral land use strategies (agriculture, BBE,
nature, rural development)

— Full impact analyses and optimization
— Governance...

— Technologies (fuels, biomaterials, power, carbon
management (CCS)

— Cropping systems
— Logistics, markets, CoC
— Business models & investment.
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Thanks for your attentio

For more information, see:

- Sciencedirect/Scopus

- http://srren.ipcc-wg3.de/report
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