LE
Source: ethanolproducer com,

— Part 2 .

EI.

MO02. Introductiom to Bioenergy

wWww.gogreenand solar.com



Agenda —

go green Nl

1. Sustainability aspects
2. Biomass in Belize
3. Biogas production and use of digestate
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Sustainability Considerations 50 green It

+ Renewable energy

+ Reduction of greenhouse gas emissions

+ Usage of Minerals as fertilizer

+ But: Food security and sustainable farming should be given the top priority!

+ Utilization of food resources and unsustainable biomass production have to be
avoided

+ Deforestation for energy crops production have to be avoided
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Sustainability of biofuels 90 green Itd

Arguments for biofuels Sustainability

Chain important

Rural development

Production important
Security of supply

Application important
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Lifecycle sustainability 50 oreen It

Feedstock sustainability End-use sustainability
e.g. avoid biodiversity loss e.g. decrease local air pollution
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|ifecycle sustainability
e.g. realise greenhouse gas savings
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Well-to-wheel GHG emissions g0 green ltck
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Source: {graph). KWA Eviva GmbH
Source (data): Erdgas und Biomethan im kinftigen Kraftstoffmix, dena 2011 & CNG und LPG — Potenziale dieser Energietrager
auf dem Weqg zu einer nachhaltigeren Energieversorgung des Stralenverkehrs, DLR et al. 2013
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Greenhouse Gas Emissions for Biodiesel from Canola B
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@ Agriculture/cultivation
B Processing/Production
@ Transport

Source: KWA Eviva GmbH (Grafic) | Verband der Deutschen Biokraftstoffindustrie e V. (Data)
www.gogreenandsolar.com



woy |essipoig

ueaqglos
wWoy |esaiporg

o wyed
woy |eseiporg

¢ £ & £ £ ¢

(aauaiayai 1SS0} 0} @Ane|al) uoissiwa seb asnoyuaaig




Feedstock sustainability B
Competition with food g0 green ltd.

Edibility of feedstock is not per se relevant

+

+ The actual issue is competition for suitable land

+ There is no shortage of food, but a bad distribution
+

High prices 2 increase in acreage

+ Biofuels cause higher commodity prices;
poor countries pay currently 25% more for cereals import
(FAO Food Outlook 2007)

+ Bioenergy could contribute to poverty decrease
(WorldWatchinstitute 2007)

+ Real agricultural prices declined 56% in last 46 years
(World Bank 2007)
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Feedstock sustainability B

Indirect land-use change

go green M

Consequences:
+ Change in carbon storage

- very large effect GHG-balance

+ Biodiversity
+ Land-rightissues
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Is sustainability an issue for biofuels? oo

If produced unsustainable, biofuels can emit more GHG than fossil fuels

Without deforestation With deforestation
GHG emissions [% of reference] GHG emissions [% of reference]
728 5%
100%

1 32.4%
e |
Bicdiesel from Soybeans Reference: Diesel Biodiesel from Soybeans Reference: Diesel

www.gogreenandsolar.com



JBo5
Fo greesis Nl

L4 Q";ﬁ
! - I

L B
Mexico,

= Orange
Walk

F
-~
& .‘_,‘
Maskall« _— &
Carlgbean v_,:.': o

Barmudian
Landing Cays

Booth's Rives

Mo o mﬁm
JO0CE 4 Iul“-‘
. Istands

| Guatemala S0 I'|r|r|

'rl.. | J 1
'SEII"I BE‘Emﬂﬂaﬂ -
lgnacio

... Belize

Millionario

Branch R

Big
Creeks

Placaentias

San
*Antonio

- Punta Gorda ;

Gulf o o
Honduras Hondurdg
S1007 MAGELLAN Geoprs |1 :
{B05) BE5-3100 Www maps cofm

.fv

www.gogreenandsolar.com



N [REESY
Biomass resources in Belize 9o green hel

+ 25,000 ha of cropland are currently (2014) used to produce 1.5.mill. tons of
sugar cane

+ Residues of lumber yards can be used in CHP plants
+ Sugar cane can be used directly to produce bioethanol

+ Bagasse can be used for combustion in cogeneration plants which is done
currently at very low efficiency

+ Vinasse can be used for biogas production

+ In addition there are coffee pulp and coconut husks for co-generation

+ Jatropha or other oil crops could be cultivated

+ Organic wastes from households and food industry for biogas production
+ Animal waste can be used to produce biogas
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Thank you

gogreenbelize@gmail.com
+501.622.0980

Valley of Peace

P.0O. Box 154 B - B St
San Ignacio : P Sorezzome
Belize GO green Hd cesmreennisetarsom

Central America
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