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Renewable Fuels Association of Guatemala

* Itis a private, non profitable association and promote
the production and use of biofuels in Guatemala.

* Itis an educational institution, promote the
environmental, economic and social benefits of
renewable fuels

« Itis open to academics, researchers,
environmentalists, farmers and future producers that
are interested in the promotion of renewable fuels In
the country
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- Energy Matrix in Guatemala

CONSUMO DE 2012: 67,075 KBEP

LENA

56.84% DERIVADOS DE

PETROLEO
33.66%

I— HIDROELECTRICAS

ELECTRICIDAD 51.4%

2.5%

DIESEL OIL
0.16%

IMPORTACIONES

3.93%  Georermicas <

2.79% BAGAZO
DE CANA
9.44% CAREBON BUNKER

8.09% 24.2%

Fuente: Direccion General de Energia, Ministerio de Energia y Minas, Estadisticas energéticas 2012
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1990 | 1995 | 2000 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
ld Series2 | $278.0 | $365.0 | $739.0 | $1,546 | $1,763 | $2,422 | $2,690 |$2,027 | $2,227 | $3,033 | $3,050

Fuente MEM — Elaboracion Propia /incluye Gasolinas, Diesel, Bunker, Kerosena, Asfalto y otros.
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Origin of OIl Imports 2012

VENEZUELA
1L.21%

HONDURAS
7 7.39%

—QTROS 3.05%

- ANTILLAS HOLANDESAS
1.80%

cCoLoMaia
S37%

Fuente: Direccion General de Hidrocarburos, Ministerio de Energia y Minas.
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Fuel Prices in Central America 2013

USS$/GAL

6.00

YY)

5.50

5.25

5.00

4.75

4.50

4.25

4.00

3.75

3.50

3.25

3.00

2012

)

%

]
REGULAR | DIESEL

2013

B GUATEMALA

O EL SALVADOR

HEHONDURAS

B NICARAGUA B COSTARICA OBELICE

Direccion de Hidrocarburos MEM - 2013




@ Asoclaciéa de Combustibles Renovables
7 ¢ U AT E M AL A

Sugar Industry
of Guatemala
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Sugarcane area - south coast of
Guatemala
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Sugar Industry of Guatemala

e Sugar production during season 2012/2013 represented the
20.80% of agricultural exports with an income of US$ 910 million
as currency for the country.

« 2.8 Millions tons of sugar produced.*

« 26.75 Millions tons of sugarcane harvested.*

« 263,000 cultivated hectares * (2.5% of the national territory )
« 102 MTCH*

« 10.6 TSH*

« Exports 70% of sugar production.

« 26.3 % of the national energy generation (1460 GWh)

« 226 Millions liters of alcohol (2013)
* 65,000 direct jobs and more than 350,000 indirect jobs.

Source: ASAZGUA, CENGICANA
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37.3%

Grasses and
' Shrubs

Evergreen
Agriculture
8%

Annual
agriculture
12.5%

Others 4.6%
-Waterbodies

Datos: MAGA 2003 :K'rfi;a:r:::ure-
Ilustracion: CENGICANA 2013
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- Sugar Production - MTS

TONELADAS METRICAS
INGENIO 200910 | 201011 | 201112 | 2012113

MAGDALENA 517490 409,297 533,270 620,878
PANTALEON 445006 418,881 494 676 488,799
SANTA ANA 280,141 221,495 260,552 323,235
LA UNION 307,170 274,319 309,763 315,634
EL PILAR 174,923 184,269 240,874 257,682
MADRE TIERRA 166,091 151,648 163,617 175,063
TRINIDAD 80,138 96,812 128,753 161,059
CONCEPCION 135,635 121,980 136,681 149,940
PALO GORDO 106,431 93,532 133,230 149,733
TULULA 77,430 74,316 92 424 116,470
CHABIL UTZAJ 0 0 3,525 21,975
LA SONRISA 1,255 1,603 1,836 2,225
SAN DIEGO 49,142 0 0 0
SANTA TERESA 0 0 0 0
TOTAL 2.340,853 2,048,142 2499200 2,782,693

Source: ASAZGUA




‘ Guatemala Position in
Central American Sugar Production

PAS INGENIOS PRODUCCION CONSUMO INTERNO EXPORTACION
OPERANDO ™ % ™ % ™ %

PANAMA 4 176724 | 3.21% 120202 |  6.09%|  42638|  1.26%
COSTARICA 16 456,660 |  8.46Y% 263587 | 13.35%|  187.281|  5.53%
NICARAGUA 4 712,008 |  13.19% 258041 | 13.07%| 452001 | 13.34%
HONDURAS 7 497800 |  9.22% 337,068 | 17.07%| 147500 |  4.35%
EL SALVADOR 9 M7 14.30% 25200 | 14.45%| 486,517 | 14.36%
GUATEMALA 12 2782603 { 51.55% 710,000 |  35.97% 2.w2.593<m

N .

TOTALES 52 5,397,620 | 100% 1074098 | 100% | 3,388.630| 100%
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Guatemalan Sugar Exports
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CENGICANA supports profitable and sustainable development of the Sugar
Agro Industry through programs and projects

Fertilization
Technologies

Breeding of
Sugarcane
varieties

Technologies in
Pest Integrated
Management

Programs

Sugar Factory
Technologies

Processes

Analysis

Services to the

Sugar Industry CO“SUIting

Training

Technology
transfer

International
Cooperation

Irrigation
Technologies

Training

P
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Climate Change Institute

» Climate and hidrology Research

» Sustainability and Productive
Systems

* Integrated Watershed management

» Disaster Risk Management

» Capacity Building and communication
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Cogeneration

* 10 sugar mills generate electricity

* 50 boilers of bagasse

» 30 steam turbines

* 400 MW of power sales

* 5.8 M tonnes of bagasse

* 63% of the generation is for the
electric market
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National Electric Energy

Production
January — April 2012 May — October 2012

Biomasa Diésel
0.84% Bunker 0.13%

Geotérmicas 21.80% Carbon
2.920 13.90%

Carbon
15.12%

Diésel
0.11%

Hidroeléctricas
40.27%

Bunker
17.55%

‘ Geotérmicas

2.67%

O Bioenergy generated with biomass only for sugar mills (Cogenerators)

Source: Informe estadistico 2013, Comision Nacional de Electricidad de Guatemala
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Biofuels Production
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Installed Capacity

Lts/Year
ESTIMATED ANNUAL
DAILY PLANT DAYS OF COMMERCIAL
MAME OF PRODUCER PRODUCTION TYPE OF ALCOHOL
CAPACITY OPERATION OPERATION
CAPACITY

MAG ALCOHOLES 300,000 155 46,500,000 | NEUTRAL, REN, HT | EUROPE, C.A., MEXICO 2007
SERVICIOS MANUFACTUREROS 120,000 300 36,000,000 | NEUTRAL, REN, HT EUROPE, C.A., MEXICO 2001
PALO GORDO 120,000 155 18,600,000 | REN, HT MEXICO, LOCAL, EUROPE 1984
150,000 155 23,250,000 | FUEL ETHANOL USA, EUROPE 2006

BIOETHANOL,S5.A.

69,750,000 FUEL ETHANOL USA, EUROPE

BEVERAGE, REN, HT

FUEL ETHANOL

LOCAL, EUROPE, MEXICO

GRUPO DARSA (TULULA)

150,000 300 45,000,000 | BEVERAGE, REN, HT MON OPERATIVE

TOTAL ANNUAL CAPACITY (2009) 199,350,000

TOTAL ANNUAL CAPACITY (2011) 269,100,000
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commmertCentral American Installed Capacity
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Guatemalan Alcohol Market

EUROPE

250 Millions of
liters per year

-80% for exports
aaaaaa -20% local beverage industry
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Guatemala Ethanol Exports
EXPORTACION PARTIDA 2207
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Source: Sistema de Estadisticas de Comercio de Centroamérica — SEC, ACR



" Asoclaciéa de Combustibles Renovables
% G U AT [ M oA A

Legal situation

« Guatemala has a Law since 1985, iIs
active but inoperative

 Has a mandatory E5 blend

* Since 2007 the Congress wanted to make
legal modifications but that didn’t happen

« Currently Guatemala is going to make a
pilot plan with different blendings
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Guatemala capacity for E10 Blend

 Raw material: molasses
« Destilleries
— 5 In operation
Installed Capacity
— 250 MM Liters / year 6 65 MM Gal/Year
Gasoline consumption (2013)
— 332 MM Gal/Ano
Alcohol needed for E10:
— 32 MM Gal / Afio
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Sweet Sorghum iy

Sorgo dulce: cultivo de multiple
proposito

Azucares en el tallo Panoja con granos

nutritivos
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Bio Diesel en Guatemala

 Guatemala studied Jatorpha Curcas, with no
results

 Guatemala had a bioidesel installed capacity
of 4,000 gal / day

 The raw material is recycle cooking oill

* Eventhough there is a palm oil production, we
don’t use this raw material for biodiesel
production

 Almost 70% of the palm oll production is
exported
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Biogas
experience In
ethanol industry
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BIOGAS FROM VINASSES
MAG ALCOHOLES PLANT

Source: Servicios Manufactureros
S.A.
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* 80% reduction of bunker consumption
In the distillation process

* 65% reduction of COD and 90% of
BOD

 ROI 2.5 years.
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Ar.xaerc?bic Vinasse Fertigation
Digestion Outflow

Biogas to
Boilers

Fig. 1—Process diagram.

Source: Servicios Manufactureros
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Guatemalan Government
Commitments
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~Sustainiable Energetic Strategy for Central

America - 2020

Matriz de Acciones para la Integracién y Desarrollo Energético de Centroamérica

Areas de . .
. Objetivo Acciones Resuitados Esperados
ACCIon
Miniaterios de Ambients, Miniaterioa de Transportes, | 7.3.1.2. Flota vehicular en circulacion con mayor eficiencia
Miniatsrios de Economia, Importadorsa de  vehiculos, | energstica.
UGESICAISG-SICA, CCHAG, CEPAL).
« DIVERSIFICACION DE LA MATRIZ ENERGETICA Y FUENTES NUEVAS Y RENOVABLES DE ENERGIA
8 Partici - BE.1. Analizar la viabilidad de | B.1.1. Elalborar estudics del impacto de la introduccion del GLF | 8.1.1.1. Elementos de analisis sclidos para definir una
d-al gl-_t":'p::ml'; promover el wso del GLP como | como combustible en el ifransporie y coccion de alimentos. | poliica de miroduccidn sistematica del GLP en la matviz

Matriz energética
regional

combustible eh diferentes

sectores de comsumo.

[Direcciones de Hidrocarburos, CCHAG, OLADE).

energtica del framsporte y coccidm de alimentos em b
Region.

8.1. Swstituir un 10%  del
consuma regional de gasolinas
por bioetanol.

8.1.1. Complementar y avanzar las acciones fendientes a b
produccion y wilizacion del etamcl y su mezcla con gasolmas
[Direcciones de Hidrocarburcs, Ministerics de Agricultura,
GGHAG, UGESIGA-SGSIGA, GEPAL, Repiblica de Italia, BID).

2.1.1.1 Introduccion sistematica de bicetanol en la mabiz
energetica del transporte en la Region.

a.
Biocombustibles | ¥2. Susfituir el 5% del [ 921 Elaborar estudios y complementar acciones para promover | 9.2 1.1, Incorporacion del bicdiesel en el transports.
consuma  regional de  diesel | la produccion y wilizacion del biodiesel en los paises de la region,
uilizado em ftramspore por | incuyemdo um plan de  acciom para su implementacidn.
biodiese [Diracciones de Hidrocarburos, Ministerioa de Agricultura,
GCHAG, BID).
10.1.  Incorporar al mercado | 10.1.1 Apoyar al GTPIR del CEAC en la actualizacion del Plan | 10.1.1.1. Documenic del Flan Indicatvo Regional
elécinico proyectos sustentables | Indicativo Regional de expansion de la gemeracion eléchrica. | actualizado y aprobado.
10.  Ampliacion | g2 gemeracion a  parir de | (Dirsccionss de Ensergia, CEAC, GTPIR, CEPAL, BID).
de la | fuenies nuevas y renovakles de
participacion de | encraia 10.1.2. Sisteratizar la informacion disponiole de los proyectos de | 10.1.2.1. Cartera de proyectos financiakles.
laa fuentes FRE seleccionados en los plames de expansion definidos por
rmnvml?a an la GTPIR. (GEAG, GRRH, Dirsccionea de Energia).
generacion
'ﬂlél'ﬂm de los 10.1.2. Ravisar los estudios & iniciativas existemtes com 2l fin de | 10.1.3.1. Carera de proyectos financiakles.
pakaa da la actualizar los aspectos ecomomicos, iécnicos, ambieniales y
region sociales de los proyectos de fuentes renovables identificados por

&l GTPIR, para llevaros a su fase de financiamiento. (Direcciones
de Energia, empresas publicas de skectricidad).

102 Aumentar la oferda de
energia a partic de madianos y

ST rigs s |

10.2.1. Revisar los estudios e iniciativas existertes con el fin de
actualizar los aspectos ecomomicos, iEcnicos, ambieniales y

10.2.1.14. ldentificar necesidades especificas de
financiamienio para las etapas de disefio y preparacion de la

Marriz de deciomnes para Ia integracion y desarrelle Energerico de Centroameéricn — Segunda Fase - Diciembre, 2009

Matriz - Pagina 5

Ln
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SEGUNDO EJE:

SEGURIDAD DEL ABASTECIMIENTO DE COMBUSTIBLES
A PRECIOS COMPETITIVOS

" "Energetic Policy 2013 -2027

OBJETIVOS
OPERATIVOS

Introducir en |a cadena
de comercializacion los
combustibles alternos,

METAS

Hacer un inventario de reservas
probables o potenciales de gas
natural del pais,

Contar con al menos una
terminal de almacenamiento de
gas natural,

ACCIONES

Lograr |2 aprobacion de [eyes y
reglamentos oue regulen

explotacion, el usoy
comercializacion de gas
natural y biocombustibles,

Desarrollar un plan para
incentivar [a explotacion y [a
importacion de gas natural,
Presentar una iniciativa de
ley y el reglamento
correspondiente para el uso
y comercializacion de gas
natural,

« Presentar una iniciativa de

ley y el reglamento
correspondiente para el uso

y comercializacion de
biocombustibles,

, INSTITUCIONES
PUBLICAS ¥ PRIVADAS
RELACIONADAS

MEM, Congreso de la
Republica, Secretaria
General de |a Presidencia,
Sector privado organizado,

Pagina 42
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Opportunities for Guatemala

* Reduce the gasoline imports from
other countries (32 million Gal/ year)

« Save atleast US$100 millions on
foreing exchange

* Produce and use our own fuels

* Reduce emissions with an ethanol
blending program
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* In short term have a blending program

 Have an accurate legislation and
regulation for biofuels

* Research and development on energy
Crops

* Research on second generation biofuels
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* Increase the MT of cane / Hectare
* Increase the MT of sugar / Hectare
* Increase the kWh / MTC

* Energy crops for the country

» 2G biofuels research
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Thank you

Renewable Fuels Association of Guatemala/

Asociacion Promotora de Combustibles
Renovables de Guatemala

Contact: Inga. Aida Lorenzo de Juarez
Avenida Reforma 7-62 zona 9
Edificio Aristos, Of. 807. Guatemala, Ciudad
www.acrguatemala.com
acrg@intelnett.com
Tel. (5 385 0535
BuUsquenos en ACR Guatemala
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