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Identifying and addressing the challenges for sustainable bioenergy production
through field trials, applied research, capacity building, modeling, and analysis.

oroduction and
logistics

dlesel

e Evaluate air
qguality
impacts

* Minimize water
consumption, gasoline
GHG footprint,

===~ « Rssess and reduce
YAy impact on land,
ater, climate, air

ncrease landscape
productivity

__Alfe-cycle analysis of water
consumption and GHG emissions

| Bomass Program

Cross-cutting

duality, air pollution, jet fuel « Avoid negative
Biodiversity, and and waste impacts on
esource use Maximize biopower human health

efficiency

e Supply chain ehvironm\ ntal,
economic, and social

.;": \

N
o
| C -
"
: 7

@

‘\_f p

sara anangy g

> : 4 :




Which crops preferable? Apply criteria: Indicators of

environmental and socioeconomic sustainability
Greenhouse gas emissions Social well being

= . . Social External
Productivity Soil quality acceptability irolia
Biological Water quality =~ Resource Eneigy
dlverSIty and quantity conservation security
Air quality Profitability

McBride et al. (2011) Dale et al. (2013)

Ecological Indicators Ecological Indicators

11:1277-1289 26:87-102.

Recognize that measures and interpretations are
Efroymson et al. (2013) Environmental Management



Looklng at the biofuel supply chain  #ourwa

In terms of sustainability indicators
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Which biomass crops are preferable?

Preferred biomass production systems —
* Promote improved land management
* Provide other services to society

* |Increase efficiency and help minimize or eliminate:
— fossil fuels
— “wastes”

* Reduce “climate forcing” (different from GHG emissions —
and worthy of a separate talk)

 Can compete in the local market
* Support adaptive management
* Promote continual improvement toward “sustainability”

What biomass sources are recommended?
- Those that most effectively achieve society goals
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Biofuels need to be sustainably managed
HE STATUS QUO BIOFUELS

INHERENTLY UNSUSTAINABLE POORLY MANAGED SUSTAINABLY MANAGED
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Ecosystems fo Intensive Agriculture and Perennial Feedstocks

INCREASED GREENHOUSE ) - REDUCED GREENHOUSE
GAS EMISSIONS . P . GAS EMISSIONS

INCREASING GREENHOUSE GAS EMISSIONS

4 — . SHALEOIL \ y . INCREASED
’ AN e - i : BIODIVERSITY AND
R Loss OF BIODIVERSITY Ty X Y S

MINNGS AND WILDLIFE HABITAT | - :

ALTERED NATURAL |
HYDROLOGY

Decreasep N > . - S
d / ' “\ \ : T INCREASED SOIL
SOIL ORGANIC %\ ) F
INCREASING DecreAseD soiL U . ORGANIC CARBON
CARBON TRANSPORTATION ORGANIC CARBON /AN AN RA/ AN : gzt ¥y = AR
S . % # ! _ 120 ' e N 41111 Y 4
HAZARD INCREASED SUSTAINABLE
RURAL DEVELOPMENT

NCREASING - DUCED SOIL EROSION

AND ACCESS

INCREASED FERTILIZER USE REDUCED FERTILIZER USE
AND LEACHING /EMISSIONS AND LEACHING /EMISSIONS

'y
DAMAGED WATER QUALITY
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'Q: What percent of global
‘population depends on
bioenergy as their primary
household fuel (e.g. for
cooking and heating)?



. What percent of global populatibn depehds on

- bioenergy as their primary household fuel (e.g. for
“». cooking and heating)?

lable 15.2: People Relying on Traditional Biomass (million)

2004 2015

Sub-Saharan Africa 575 627

North Africa 4 3

India 740 777

China 480 453

Indonesia 156 171

Rest of Asia 489 521 _
Brazil 23 26 27
Rest of Latin America 60 60 58

Total 2528 2640 2727

] ChapTer 15 - Energy for Cooking in Developlng Countries 431 |




Traditional biomass (cooking)
represents about 9% of primary
global energy use. Q: What
percent of primary global energy

comes from |

quid biofuels?




A: While traditional biomass
represents about 9% of
primary global energy use,
less than 1% currently comes
from liquid biofuels,

i,

e

&=

A0,8% (2012




What are current sources of biomass? |
Global consumption: traditional, heat

Estimated Renewable Energy Share of Global Final Energy Consumption, 2012

Fossil fuels
78.4%
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Modern Renewables geothermal/
107 solar heat
o
4.2%

Wind/solar/\, Biofuel
biomass/
geothermal
power

2.6%

Nuclear power

RENZ21. 2014. Renewables 2014 Global Status Report (Paris: REN21 Secretariat).




Current biomass sources: biofuels
Ethanol, Biodiesel, and HVO Global Production, 2000-2013

Billion Litres World Total
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Current biomass sources: wood pellets

Figure 7. Wood Pellet Global Production, by Country or Region, 2000-2013
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Current biomass sources: Large losses =
opportunities for future improvement

Biomass Resources and Energy Pathways

Purpose- Forest Agriculture Food and Municipal
grown and forest fibre wastes*
crops residues processing
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1 Kg of LPG (liquid petroleum gas) is approx.
equivalent to 6.5 to 30 kg of traditional biomass:
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