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sectors to contribute to the competitiveness of agro-industrial
chains, environmental health and sustainability of productive
systems, social equity and territorial development, through
research, technological development and extension”.

(2005-2015 Institutional Strategic Plan)

Ll




NATIONAL STRUCTURE

........ U INTA

Tecnoiogia Agropecunia

Unidades de Extensién y
Estaciones Experimentales

« Central office B.A. - ) e Apuins
. 15—REgionaIes centers P = :
* 47 Experimental stations : '
¢ 4 Research centers
e 13 Research institutes
¢ 240 Extension units
* 9 Innovation parks
¢ INTA group members:
o Foundation ArgenINTA
Private company INTEA S.A
7300 EMPLOYEES
Year budget 250 M dollars

ARGENTINA: FACTS AND FIGURES

Official name: Argentine Republic
Chief of state: Cristina FERNANDEZ DE KIRCHNER
Capital: Buenos Aires \
Area: 2.8 million sq km
Population: 40 million inhabitants
GDP (purchasing power parity): US$ 560 billion
GDP - per capita (PPP): US$ 14,000

ARGENTINE GDP ANNUAL GROW TH 2003-2007
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ARGENTINE ENERGY CONSUMPTION BY SOURCE

Nuclear
Hydro 2% Cgal
6% 2%

Natural Gas

41% Others
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Source: Department of Energy, Argentina
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LIQUID FUELS - CONSUMPTION

GASOLINE
CNG 17%

Argentina imports 3 to 4% of total diesel oil o il

National Presidency

ARGENTINA

REASONS FOR THE DEVELOPMENT OF BIOFUELS IN
ARGENTINA

- Comparative advantages of Argentina in the production of oil
crops: large and fertile extensions of land avallable for
oilseed production. AR R

* Flexibility for the implementation of oilseed crops from
natural and artificial irrigation e

* Great number of varied ecosystems that aIIow for the growth
of a diversity of crops. _

Ministry of Agriculture,
Livestock and Fisheries.
National Fresidency |
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REASONS FOR THE DEVELOPMENT OF BIOFUELS IN
ARGENTINA

WORLD SOYBEAN PRODUCTION 2008:

Country Production Share

million tons %
USA 72.9 33%
BRAZIL 61.0 28%
ARGENTINA 46.2 21%
CHINA 14.0 6%
SUBTOTAL 194.1 88%
REST 26.4 12%
TOTAL 220.5 100%
Source: SOYSTAT- USDA Myt
e

REASONS FOR THE DEVELOPMENT OF BIOFUELS IN

ARGENTINA

*One of the main exporters of vegetable oil in the world.

The oil industry in Argentina is export- oriented,
sending 95% of its production to the foreign market.

(2008 crushing capacity : 160,000 tons/day).

SOY OIL 6.1 Million Tons

SUNFLOWER OIL 1.7 Million Tons

OTHERS 0.1 Million Tons

TOTAL 7.9 Million Tons
Source: CIARA

Ministry of Agriculture,
Livestock and Fisheries
National Presidency
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MAIN TOOL FOR THE DEVELOPMENT OF BIOFUELS IN

ARGENTINA

The creation of a legal framework for the development of this

new industry.

The Argentine Congress approved on April 19t 2006 a
law aimed to promote the use and production of biofuels

in the country. The biofuels involved are: biodiesel,

bioethanol and biogas.

Ministry of Agriculture,
Livestock and Fisheries
National Presidency
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AVAILABILITY OF RAW MATERIAL
FOR BIODIESEL PRODUCTION IN
ARGENTINA

Ministry of Agriculture,
Livestock and Fisheries
National Presidency

ARGENTINA

ARGENTINE GRAIN PRODUCTION

Argentine Grain Production
- in million tons -
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ARGENTINE GRAIN PRODUCTION

Argentine total grain production for the 2007/2008 reached 95,0 million tons.
SOY, CORN and WHEAT account for almost 90% of total grain production.
Total Grain Production 2007/2008 season:
Grain Planted area Production Share
million hectares million tons %
SOoY 16.6 46.2 47%
CORN 4.2 22.0 23%
WHEAT 6.0 16.3 17%
SUNFLOWER 2.6 4.7 5%
SORGHUM 0.8 29 3%
OTHERS 1.8 5.2 5%
TOTAL 32.0 97.3 100%
Source: Ministry of Agriculture, Livestock and Fisheries - Argentina

Ministry of Agriculture,
Livestock and Fisheries
National Presidency
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ARGENTINE GRAIN PRODUCTION

Soybean Production

Campagne
2007 — 2008

46.2 million tons

Argentine Soybean Production
- in million tons -

Referencias
* 1 Punto=1000 Ha

1980 /81

1990 /91 1999/00 2005 /06 2007 /08 2009/2010

Source: Ministry of Agriculture, livestock and fisheries of Argentina-
2009/2010 projected
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MAIN IMPACTS EXPECTED FROM THE LAW

With the implementation of the 5% mandatory use of biofuels, the needed
production is:

- Biodiesel: 800,000 tons
» Vegetable oil: 830,000 tons. (10% of total current production).

» Soybean seed contains 18% oil, and 77% protein meal

Rest, 5%

Oil, 18%

Meal, 77%

Ministry of Agriculture,
Livestock and Fisheries
National Presidency
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RECENT DEVELOPMENTS

23 Biodiesel plants
Total production capacity : 2,5 million tons.

Total Investments: US$ 500 million

Argentine Biodiesel Markets
- in thousand tons -
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Source: Department of Energy and CARBIO
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FOREST LAW No. 26331 — December 2007

The law establishes:

A moratorium on any natural forest cutting until each province
produces a Native Forest Land Inventory and Land Management
Plan.

An obligation to produce an environmental impact study and hold
a public hearing before approving any clearing.

Respect for the rights of indigenous and rural communities over
forests they use.

A prohibition on open burning of forest cuttings waste.
http://www.infoleg.gov.ar/infoleginternet/anexos/135000-139999/136125/norma.htm

Ministry of Agriculture,
Livestock and Fisheries
National Presidency
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FOREST LAW No. 26331 — November 2007

Argentine
provinces have
begun enacting
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Argentine Biodiesel Exports, by year
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Crushing plants in Argentina have the largest capacity in the world

ARGENTINA 152.000| 50.16 50 3.040 7.900
USA 154.827 | 51,09 71 2.181 2.350
BRAZIL 143.515| 47.36 101 1.421 2.200
CHINA 42.00

Ministry of Agriculture,
Livestock and Fisheries.
National Presidency
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Argentine soybean production, crushing and crushing capacity
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Our plants
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Our plants

ARGENTINA

BONGE AGD & Bunge 200.000 Desmet+Lurgi SantaFe 2007

ALIMENTOS NATURALES

@xpmm Explora 100.000 Local technology Santa Fe 2009
EILDC Argentina Louis Dreyfus 300.000 Westfalia Santa Fe 2008
'Im Molinos 100.000 Desmet Ballestra Santa Fe 2008
Ogﬁg;;hg;y(;;:.\ Patagonia 250.000 Desmet Ballestra Santa Fe 2008
Bioen.
.
Renova .
Renova 440.000 Desmet + Lurgi  Santa Fe 2007
unitec e
— - UnitecBio 200.000 Desmet + Lurgi  Santa Fe 2008
Vicentin
- Vicentin 78.000 Local technology Santa Fe 2007

) AG-
1 Viluco 200.000 Crown Iron Work S.del Estero 2010 i

ARGENTIN A




OUR PARTICULAR VIEW OF BIOENERGY

SOCIAL ASPECTS

i o ECONOMY
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General PNBioe aim
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Ganaderia y Pesca
Presidencia de la Nacion
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Generation & development of secon@
and third generation biofuels

Castelar National Research Centre
National Bioenergy Program
Office & research groups
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.

Centro de Investigagion de A(jr'o‘kldus
instituto de Tecnologia de Alentos
(A 8

Instituto de Climay Agua
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Unidades de Extension y
Estaciones Experimentales
en Argentina

hitp://www.inta.gov.ar/info/bioenergia/bio.htm

NTEN KR
ARGENTING

Ly desisb sl Actividad  Informacién Institucional Actualidad B2 Google

Inicio > Informacién > Bioenergia

|| Bioenergia

Conclusiones taller bialerma
§ Presentaciones del taller
En esta seccién Ud. encontrara informacion de las nuevas fuentes de

energia, del sprowechamiento integral de la biomasa con fines
energéticos, asi como también de los dilemas éticos v ambientales
que se discuten en la actualidad.

nuevo

Acceda a

= Docurments base - Programa Nacional de Bioenergia [.pdf]

= Resumen Ejecutive del PN Bionergia [.pdf] 3

= Resoluciones del Consejo Directive [.pdf] [ n BIcHesel
= Taller: Matriz de Oferta y Demanda de Biosnergia [.pdf] iy

= Programa Nacional de Bioenergia (english) [.pdf]
= Leyes, decretos y normas nacionales sobre biccombustibles [.pdf] -

a Actividades Bioenergla Noviembre Diciembre [.pdf] m Biogas
Proyectos

= PNEGO1 Desarrollo de herramientas para el crecimiento sostenido

de la produccién de bioenergia a partir de diversas fuentes. [.pdf] " Bioetanol
Coordinador: Ing. Agr. Jorge A. Hilbert = EGAL cafia: Cafia
= PNEG1411 - Residuos y cultives agricolas para la produccion de de azicar y
bicenergia [.pdf] Coordinador: Lidia Beatriz Donato bicetanol [.pdf]

= PNEG1412 - Recursos vegetales de desarrollo estratégico con
finalidad energética [.pdf] Coordinador: Claudio Panadero

Pastrana = Revista IDTA XXI

= PNEG1413 - Desarrolle v generacién de biocombustibles de Revista de divulgacién tecnoldagica
segunda y tercera generacién [.pdf] Coordinador: Daniel Horacic de aparicion cuatrimestral.
Grasso

N informes Técnicos

= Estudios sobre tematicas especificas relacicnadas con los
diferentes vectores bioenergeticos desarrollados por profesionales
del INTA porejemplo: balances energéticos, analisis de ciclo de
wvida, nueves cultivos, estudios sobre marcos regulatorios, balance | | = Libros
de emisiones etc. ingresar -nus¥s

Matriz de oferta v demanda de
bioenergia. Situacién actual v
desarrollo potencial en la
Mercados, aspectos econémicos y perspectivas de los Augentmal: pof]

biocombust




Geographical analysis of potential biofuel
crops
ATLAS

Construction of a geographical bioenergy information system
A' considering agronomical ecological economical and social aspects
im:

Multicriteria

approach Real

world

Spatial study to define the potenti of
biofuels production

» (Step I

of potential crops for biofuels

+ Regional bioclimatic maps
Water requirements

Temperature and radiation

Fotoperiod

Chill resistance — high temperatures

High medium and low potential areas are defined

“ Soil use capacity
(Mapa INTA escala 1:500.000)

+ (1: 500.000 ) agroecological maps for each crop GIS




Wisdom FAO 1., Selection of spatial base

Argentina » Departamento
= Pueblos
= Raster (Z250.m pixel)

2 . DEMAND module ) 3 . SUPPLY module

+ fuely ] - land usedand cover maps/statistics
cons e biomass for energy from:

categiny: < o plantations and natural forests
* uthariand tucalpop ulat_mn o bioenergy crops and crop residues
* msﬁ;t;:gﬁrs fcomimerClaliiand o residues from forest industries
+ use of biomass residues * o residues from agro- industries
{from industries and crops) o o Ivestock residues
« industries distribution 3 2. {cost_ protected
- - areas)
Gebdatabase
e e
T2-i- - -l -
T - - =
4. INTEGRATION a Lot 5. Priority areas
module —

E:v- + Departamento it - . N

+ accessible supply potential of raster
{250 m pixel)

biomass for enerogy

+ consumption/production
balance by Dep.t

+ halance by pixel and distance

huffers

deficit areas

surplus areas

poverty indicators

LC250_2
98 CLASES DE
COBERTURA DEL SUELO

PLANTACIONES FORESTALES




FISICAL & LEGAL ACSESS
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BIOMASS DISPONIBILITY FOR BIOENERGY AT LOCAL LEVEL

CUENCAS DE ABASTECIMIENTO

ﬁ_.ASIFiCACION DE CULTIVOS

For assessing
economic
aspects of new
technologies you - Reation
need to know 17 T
where iS the i Power (MW) PCI= 4 ter/kg (tm) w
aVailable d 5 40.000 8.000
feedstock and in
what amount.

78.000 6.500

135.000 5.400

STOCK AVAILABLE INCREMENT ANNUAL MEAN

dios_sm - av_mainmd
av_maimd_t
0-2

I 1000 0




SPATIAL ANALYSIS OF THE POTENTIAL CROPS FOR THE
PRODUCION OF BIOFUELS IN ARGENTINA

Methodology — 1st step

Selection of crops with a potential to be used for
» biofuel production

% Generate the map of bioclimatic aptitude for each crop
attending to:
Water ,temperature and solar radiation requeriments

Frost resistence, etc

Using SMN and INTA's weather databases from 1971 to 2000, areas
with high, medium, low or marginal climatic aptitude where
delimited for each crop.

“ Generate a Soil aptitud map for each crop with four categories
(Based on INTA's digital Soil Map 1967- scale 1:500.000)

!

+»+Agroecological Map for each crop (1: 500.000)

i para la Soja
(Glycine max)

Land capability map (I to Vi)

Aptitud Agroecolagica
s para la Soja
Aptitud Bioclimitica
e (Glycine max)
[ ape coniege — Land capability
[ pargmairerte st e i \ map for

soybean

[EELL

Aptitud Suelos
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e
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Areas Forestales
(nativas y cultivadas)
y Areas Protegidas

.
4 [ Areas Protegidas
I Fientaciones Forestales

By E e o

Restricted Areas to agriculture

under biodiversity and
legal consideration

+

INTA

Aptitud Agroecologica
para la Soja y superficie
de expansion potencial

itads  obras de riego © drenaje (33.000.000 has)
pta (3,400,000 has)
iones (18 500,000 has)

Agroecological Aptitude for soybean under
biodiversity and legal considerations.

PROJECTS AND ACTIONS REGARDING

SOIL WATER & BIODIVERSITY CONSERVATION




= [ A AgroEcolndex 2009 [S6lo lectura] [Modo de compatibilidad] - Microsaft Excel

Inicio Insertar Disefio de pagina Férmulas Datos Revisar  Vista
) & Arial Tl A= =@

B3 B

B N & § = $ = % 000 %8 %8 Inserta
o ) i [t ¥
Portapapeles "= Fuente Alineacidon MNdmero Estilos
[ ™ % & =
D22 - f | Nota: Esta versidn del modelo funciona mejor bajo

Version 2009

Programa Nacional de Gestion Ambiental

INTA

Desarrollo Metodologico
Desarrollo del Software
Elaboracion de Base de Datos

AGRO
S

INDEX

Ernesto F. Viglizzo
Federico C. Frank
Sergio E. Cabo

H Nota - Esta version del modelo funciona mejor bajo
Excel 2002. Ajuste el zoom para ofras versiones.

Comenzar el Programa

Leer el Instructivo

Ir a la Ayuda

Establecimiento 25,000 Localidad

Propietario 3.458,640 Provincia

Periodo Evaluac 0244 Ecorregion

Indicator 0 5,841 % Percentage of anual crops
Index 1 -20,700 Mj/ha/afio Fossil fuel consumption
Index 2 0,250 Mj EF/Mj prod.  Fossil fuel use efficiency
Index 3 0,000 kg/ha/afo Nitrogen balance

Index 4 0,075 kg/ha/afio Phosphorus balance
Index 5 0492 Indice relativo N risk of contamination
Index 6 0,045 Indice relativo P resk of contamination
Index 7 -0,156 Indice relativo  Pesticide resk of contamination
Index 8 12,805 Indice relativo  Soil erosion risk

Index 9 Indice relativo  Habitat intervention
Index 10 ton/ha/afo Carbon stock

Index 11 ton/ha/afo Greenhouse gases balance




TINTA - Anguil  Informacion - Agroecoindex - Windows Intermnet Explorer

O' 43| 5 [ B reto//wunwinta.gov.ar/anguil/infofagroecoindechtm ~[ &[> ][*8 eogte

Archivo  Edicién  Ver Favoritos Herramientas  Ayuda

w o w He ~HA IBEBNEE-ecMoVEBEaSee N YFeoLEBHe Ve m®eeeeeed
|lIIl1NTA Anguil - Informacién - Agroscoindex [l -

200 AROS

Actividad Informacién Institucional Actualidad

Inicio > Informacién > Agroecoindex @ Ayuda
rusa] AGRO || Agroecoindex & Mapa sitio
INTA _Glosario

== INDEX @ os00
Del 15 al 17 de abril préximos, el Centro Regional La Pampa - San Luis del Instituto |, Bisqueda por mapa
Nacional de Tecnologia Agropecuaria (INTA) realizara en la Estacion Experimental e ———

Agropecuaria (EEA) Anguil, en |a provincia de La Pampa, un curso internacional sobre el Baletines
modelo agroecoindex®. Publicaciones
Cursos, Jornadas, etc.
Ver Programa del curso Informes )
Agrometeoralgicos
.. sobre Agroecolndex Proyects RIAP
g g = Noticias
esc
Descargas = Boletines
AgroEcoIndex = Proyectos
Modelo AgroEcolndex (Actualizado al 15/04/08) = INTA en el pais
Planillas de carga de datos = Ediciones INTA
Instructivo de uso de |as planillas = Cap. a Distancia

= Grupo INTA
= Préx. Cursos

Material Adicional

Paper AEI
Metodologia de Calculo de Indicadores
Tesis MSc Frank 2007

€ Internet | Modo protegido: activado

[ZR AgroEcolndex 2009 [S6lo lectura] [Modo de compatibilidad] - Microsoft Excel

Tnicio Insertar Disefio de pagina Formulas Datos Revisar Vista
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- . condicional ~ como tabla = celda - .
Portapapeles Fuente Alineacién Nimero Estilos Celdas
P2 - @ 5|
Establecimiento Prapietario Periodo Evaluado [ ]

‘Balancede N

Stodtc&mlo smcaurm
“Riesgo Contam. N

DUGDDDUDDDDUDDDDDD

> PANEL DE CONTROL
(NN
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ECOTOXICAL AGRO INDEX
SYSTEM

Maria Elena Zacagnini
Natural resource national research center

o

The program combines field and GOS folowup information regarding
birds populations and the effect of agrochemical use, risks and
agricultural expansion in different territories

Calculadora de Riesgo s - —
bl Calculadora de Riesgo
Ecofoxicologico para Aves A

Zaccagnini, Maria E.,

Ediciones

bt et Calculadora de Rlesgo
Cenvino 3101 (1425) Buenos Aires - 5 oK
Ecotoxicologico para Aves




Biodiversity search on different
agroecosystems

Abundance

(Zenaida auriculata
2002, 2003 and 2004




[E Egricuteara de Preciion - Investigacian, Difusién y Capaciecion - Windows Internet Explorer

oo =

K3 ()= “ x (& o/ hwmayiaitundepredsonorg/

Archivo Edicion  Ver Favoritos  Herramientas  Ayuda

-[[+]

o

agricuttura de presicion

E8«~e

w w-De ~3f JE@

& Agricultura de Precision - Investigacién, Difusién .

VEReen e L@ vemeeedelegefMigoom
BB

o v [ B G @

=

» &k proyecto Nacional
Agricultura de Precisién

Informacién completa de divulgacién dientifica
Manfradi, Cérdoba Repiiblica Argentina

C e e = T e T e T s T TH

:: videos instructivos ::

@) 5. Georreferenciacién de Imigenes
Duracién: 08 min. 16 seg (Formato WMV - 10.5 Mb.)

® 4. Levantamiento de waypoint de GPS con AFS
Duracién: 06 min. 29 seg (Formato WMV - 8 Mb.)

) 3. Importacién de shp generado con APEX

Duracién: 10 min, 53 seq (Formato WMV - 6.93 Mb.)

Tec. Agr. Juan Pablo Vélez
Idea: Ing. Agr. Ramén Sola - INTA Pergamin

Ver Indice de Videos...

= articulos técnicos ::

4° Expo Precisa del NEA
Del 15 al 16 de junio de 2010
Las Brefias, Pcia. de Chaco -

4°E
Prec’i?: del Nea

99 Curso de Agricultura de Precisién y 42 Expo de

Maguinas Precisas (Presente y Futuro)

Del 14 al 16 de julio de 2010

pCeTe
=

200 viaje de Capacitacién a EEUU - Visita al Farm
Progress Show

Del 27 de agosto al 09 de septiembre de 2010.

(Programa en Formato PDF).

mffl

Andlisis del Rendimiento v Ia Calidad de la Cebada Cervecera en Funcién de la
I

profundidad de Tosca en el Perfil del Suelo

Protocolo de Dosificacion Variable de Insumos en Cultivo de Maiz

Simulador de la Dindmica de los Costos de la Dosificacion Variable de Insumos
en Maiz: Evaluacién Viabilidad de Compra de VRT

Novedades sobre Distribucion de Siembra de Maiz en EEUU en
INTA

"Manain da Cultine nor Ambisnta’s Fushirian da la Ancificacin warishla an

viajes de capacitacion

@ Informe de la Feria Agricola NAMPO HARVEST DAY 2010
o
(formato PDF - 27 pégs - 6.52 Mb.)

Ing. Agr. M.Sc. Mario Bragachini

® Gira Técnica a Expodireto, productores aqropecuarios con tecnologia de
Lt v agricultura de precisién, empresas de alimentos con valor aaregado

m

Sistema GPS

Sistema de Guia -

‘Jﬂ Satelital

! Monitores de
Rendimiento

—w-; Software

w Dosis Variable

—

€ Internet | Modo protegido: activado

SKY ARROW 650 E.R.A.

Environmental Research Aircraft
INTA GHG monitoring on agricultural land

T.N.T_.A. CASTFI AR — INSTTTUTO DFE CITMAY AGLIA



ENVIRONMENT ASPECTS OF
AGRICULTURAL PRODUCTION IN
ARGENTINA

Jorge Antonio Hilbert
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INCREMENT IN SOIL CARBON THROUGH
NO TILLAGE PRACTICES IN ARGENTINA
WHEAT — SOY — CORN ROTATION

O e ————————————

7 8 8 10 ANOS CON
SIEMBRA DIRECTA

1y 3 : Menor Tasa de Acumulaciéon de COS
2 : Mayor Tasa de Acumulacién de COS
4 : Estabilizacion de COS

Casas, 2003

The !éo-till system Concept

£
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The aggregates are formed in layers, in relation to the cultural residues replacement. The

action of the saprophytic fungi facilitates the soil aggregation.
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Intensive applicaﬁbnmf' iechnology

Farmers:knowledge share

History and experience

Presition agriculture

Since 1996 t02006 Argentina is responsable of 92 % of the
increment in vegetable oil world commerce, increasing
exports in 3,21 millon tones

Evolution af presition agriculture components

Argentina is the 2nd country by nhumber of yield monitors after US
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PRESITION NUTRIENT MANAGEMENT

Green Seeker RT 200

High tec mature farm
machinery technology
Development of high level
employment in rural towns




Recent local electronic developments

+

Central automathic control.

Yield monitor with GPRS
transfer of data

Why?

Because there are scientific fundamentals that correlate soil
health indicator values with agronomical practices
Because there are distinctive advantages of Argentina’s type
of farming that must be proved and exported.
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ENVIISSIONSHEROIVINHEERODUCT ONNOE:
BIODIESEL FRONM SOYBEANUNDER
CONVENTIONAL AND' NOTILL FARMING
SYSTEMS

2. Muzio J.; Huerga [;

The general objective of the study was to establish,
analyze, compare and evaluate the energetic
consumption and greenhouse gas (GHG) emissions of
soy-based biodiesel production in Argentina, throughout
different regions.




The study consists in a regionalapproach study on GHG emissions for
soybean productionin different regions of the country. Soybean
represents more than 40 % of total grain production in Argentina

[campaign 2008-2009) accounting 30 millions tons. The production is
spread around central and north region of Argentina

The areas under research by this study represent
around 85% of tofal soybean production in Argenfina,
giving a significant value to the conclusions of this

paper

SPECIFIC OBJETIVES

Obtain "real values and data” to the national seyibean biodiesel
production, with respect to the energetic consumption and GHG
emissions, s¢ s to be able to compare domestic scenarios with
those proposed and infroduced in the European legislation by
different institutions from the European Union.

Compare different scenarios of energetic consumption and GHG
emissions in the production of soy-based biodiessl in Argenting,
establishing whether there are significant differences among them,
and on what stageis) of the production chain these significant
differences are more obvicus.

Compare basic and real data used in the different studies in
Argenting with those used by the Eurcpean Commission Joint
Research Centre [IRC].

Intfroduce the use of the software “The CO, Bicenergy Tool". Version
2.1b., as a methodolegical tool for the calculation of the energetic
consumption and GHG emissions of soy-based biodiessl.




MATERIALS AND METHODS

!

Input data was obtained from INTA research on
farm productions and a survey of the principal
transforming soybean plants in Argentina
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Referencias
* 1 Punto=1000 Ha
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_ SORWATETOr:
. ranming|

Fieldsurvey diesel|

industry , demand!

Fertilizer and
other grain
production

mgaﬂ ora_.

Type of Agricul ture*!

Stage Zone of reference
Agriculture Southeastof South of North West Southof Salt
Buenos (Venado ofBs. of Cordoba a
Aires Tuerto) As./Sou (Pehu (Rio
(Tandil) thof ajo) Cuarto)
(Perga
mino)
Feedstock Soybean 2.800 4.500 3.600 3.600 2.750 2.75
(Kg/ha/year)*2 0
Energy Diesel 1.575 998 998 998 998 998
consumption
(MJ/ha/year) *3
Fertilizers*4 Nitrogen
(Kg/ha/year)

P,0,
K,O

Feedstock

transportation*

Transport (km) Conv. Diesel
truck




“2 Average yields for each area according to
Mdargenes Agropecuarios Magazine (2008).

*3The energy consumption for the first stage,
“Agriculture”, was estimated according to Donato
& Huerga (2007)

*4 Fertilizers used frequently in each zone,
according to Mdrgenes Agropecuarios magazine
(2008).

*5Distance calculated using Guia YPF
( ), from feedstock production
area to Port complex at Pto. San Lorenzo/Pto. Gral.
SanMartin (Prov. of Santa Fe).
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Costomagq software
Integral Management of Farma Machinery

Software para la gestion integral
de la magquinaria agricola
B S

Scientific latin
america winning price
Mejores de la Tierra
2006
R&D category
BRASIL

Ediciones

] Uso de energia en mecanizacion agricola

Soja Primera:

33.1 L/ha

1. Sudeste de Bs. As.:
2 Disco doble; 1 Vibrocultivador c/rastra de dientes; 1 Siembra; 1 Fertilizacion y

Pulverizaciones.
17.1 Lihg]

Norte v Oeste de Bs. As., Santa Fe, Sur Entre Rios. Sur Cérdoba. Sur Sgo.del Estero. Saltal
SO de Bs. As.: SE Bs As :50% de la superficie

1 Siembra directa; 1 Fertilizacién y 6 Pulverizaciones.

ISiembra Directa con tecnologia de punta] 17.1 L/ha

Sur de Santa Fe:
1 Siembra directa; 1 Fertilizacién y 6 Pulverizaciones.

Soja Segunda:

755 s

Sudeste de Cérdoba, Norte de Bs. As., Surde sta. FEy O Bs. As.:
1 Siembra directa y 4 Pulverizaciones.




CA NT SAT NT NT
Type of Agriculture*1
Stage Zone of reference
A gn culture :::::::a:itrci (Svo;llil.h a‘;))f North of Bs. West of
(Tandil) Tuerto) of 0)
(Pergamino
)
Drying and storage
Feedstock Soybean 1 1 1 1
(Kg/Kg)
Energy Electricity*62 1,2 1,2 1,2 1,2
Consumption (KWh/ton)
Natural gas®*6b
(MJ/ton) 141 141 141 141
Conv. Diesel*?
(MJ/ton)

*63 Elactricity
consumption 1
KwhT estimated
by de Dios, Carlos,
Grains drying and
dryers; Hemisferio

Diego de la Torre
quotes values for
0,6 in seven
districts of
Argentina.

Sur, 2000, PP. 244.

#4h Extimated energy
consumption for grain
drying at the agricultural
stage acconding to de la
Bartosik (2008
{25 % is dried at storage
and 75 % at the industry
withz and 2 points of
drying respectively over a
total of Lo, million

ton

personal communication
quotes efficiencies in
Argenting dryars
between giz to 2046
ealikag of water and
taking a reference value
of 15900 Kealikg of watar
inthe calculation which is
conservative for
Argentina rezlizy.

*7Energy fuel
used for grain
drying at the
agricultural
stage estimated
accordingto de
laTorre &
Bartosik(2008).
(8% dieseland
g2% gasNG &
LPG

As/South (Pehuaj Cérdoba (Rio

NT

South of Salta

Cuarto)
1 1
1,2 1,2
141 141

"91,45kg
steam/tons of
oil — Maximum

valueforthe
two surveyed
companies:
785,7 kecalfkg of
steam—
average
consumption
valuein
Argentina Raul

Bernardi

UnitecBio

personal

communication.




Agriculture All regions

Crushing

By-product (Kg/Kg of Vegetable oil

Electricity (KWh/ton s

Natural Gas MJ/ton’
Hexanel® (MJ/ton )

Electricity (KWh/ton bio!2

Natural gas MJ/Ton biod'?

Methanol (Kg/ton seeds)
Biodiesel transportation
Transport (km)*14 Diesel shin 12.091

"1 Corresponding to 981 Kcal/kg of hexane and to 24 MJJT of oil. IIR-BC-INF-03-09.

SO ESP OGO eV EragEV Tl DErEGISLEr et ONLTE S UIVEY 0T 0T IESE] ProdUCLIoN
COmpanmesinArgentinaoeiicrvded|ycennemoisthase/ibiodiesel NI RSB N EEo3 =
Lis )

“2 Corresponding to the average value registered on the survey of biodiesel production
companiesin Argentina 34,79 Kwh/T biodiesel given the high dispersion of results IIR-
BC-INF-03-09.

13 Corresponding to the average valueregistered on the survey of four biodiesel
production companies in Argentina o, 456 T.vapor/Tbiodiesel IR-BC-INF-03-09. This
resultsin a value of 1499 MJ/T of oil.

"4 Distance calculated from the Port complexPto. San Lorenzo/Pto. Gral. San Martin
(Prov. of Santa Fe) to the Port of Rotterdam;, Holland(Cianiet al., 2007, Panichelli,
2005)L.

*15 Argentine production companies for export are located near the ports and biodiesel
transportis performed through pipes from the plants to the terminal ports. Smaller
production plants are located not far than 30 km away.




Load Default Values Chain management

Biofuel: Calculate Results Make Questionnaire
Feedstock: Adapt Chain Disclaimer
C - consenati typical; B = best awilable; U = user input Version 2.1 - July 2008
Current chain: Biodiesel from Soya (Arge ntina) (ot saved by user)
Feedstock production

Yield main product Soybeans 2800 kg/halyr T

Material & energy use Diesel 2360 MJ/halyr T

Material & energy use Electricity 11,4 KWhiha/yr T

Material & energy use Natural gas 0,18 MJ/haiyr T

Material & energy use N fertiliser 10 kg/halyr T

Material & energy use P205 fert 33 kg/hayr T

Material & energy use K20 fertiliser 38 kg/halyr T

Land use change LUC Tropical moist rain forest — Soya (Ar[-] T
Transport feedstock

Yield main product Soybeans 1 kg/kg T

Transport Truck (28) on diese| 50 km T

Transport Ship (150000) on diesel 0km T
Recelving and Storage

Yield main product Dried soybeans 1 kg/kg T

Material & energy use Electricity 21,35 kWh/tonne main product T

Material & energy use Natural gas 1114 MJ/tonne main product T

Material & energy use Diesel 0 MJ/tonne main product T
Soybean crushing

Yield main product Degummed soybean oil 0,169 kg/kg T

Yield by-product Soybean meal 0,76 kg/kg T

Material & energy use Electricity 257 kWh/tonne main product T

Material & energy use Natural gas 6080 MJ/tonne main product T

Material & energy use Hexane 11,9 MJ/tonne main product T
Esterification

Yield main product Biodiese| 0,95 kg/kg T

Yield by-product Crude glycerine 0,005 kg/kg T

Material & energy use Natural gas 1517 MJ/tonne main product T

Material & energy use Electricity 29,5 kWh/tonne main product T

Material & energy use Methanol 99 kg/tonne main product T
Transport biofuel

Yield main product Biodiese| 1 kg/kg T

Transport Truck (28) on diese! 50 km T

Transport Ship (150000) on diesel 10000 km T

gergy consumption and GHG emissions for the different scenarios.
TABLE III

Energy consumption (per km) GHG emissions (Kg/km)
per % of the % of Kg % of the % of
reference  reductions*1¢ CO,-eq reference *16 reductions*16

0,047 24,5

21,1




Reference zone Stage Energy GHG emissi Total emissions per Annual
consumption (g COr-eq/km) stage saving in
(MJ/km) (g COy-eq/M]J fuel CO,
LHV)*" Emissions
(ton
CO,/halyear) |
South Eastern Bs. Agriculture 0,1037 12,2
As. (Tandil) Industrial 04627 27
Transport*'* 0,0787 5.4 215 13
Total 0,6450 44,7
Southern Sta. Fe Agriculture 0,0745 9,1
(Venado Tuerto) Industrial 0,4624 27
Transport 0,0343 2,4 18,5 2,1
Total 0,5715 38,5
Northern Bs. Agriculture 0,0518 5,2
As.J/Southern Sta. Fe Industrial 04627 27
(Pergamino) Transport 0,0290 2 16,4 18
Total 0,5435 34,2
Western Bs. A.s Agriculture 0,0518 5,2
(Pehuajo) Industrial 04627 27
Transport 0,0600 4,1 17,5 1,7
Total 0,5745 364
Southern Cérdoba Agriculture 0,0464 3,2
(Rio Cuarto) Industrial 04627 27
Transport 0,0557 39 16,4 14
Total 0,5648 349
Salta Agriculture 0,0464 3,2
(Las Lajitas) Industrial 0,4627 27
Transport 0,1328 9,2 18,9 13
Total 0,6419 394

[summary input : o outp Brakseimm Soynea Retrace Diecel
ErEry U k) SRCemESom RGEM)| ERETy U perkm)  GrG eMESHRS KGEM)
s W) kgCo2<q) [Eofety | M) ) kgCO2ea)l  fa)
B Tesdgion pRason| 00748 @08t =
Soybeans Tanspont actkns| 00343 a0zt
Diese! Comersion cpeatins| 00527 amm
[N NIy NE £na e zosm AT aistt e
Fossil narect o3z 13 aams
Show oetatieq resums :
o e e Taa] 057 To% 00 3R | 2t 0% 0iae  100%
i rauct 2% TaT o
GHG smission (g COZ-sg/MI LAY Tus] [ T
{onne COuthaiyr] 21
Biofuels greenhouse gas calculator ECOFYS &2 p——
£
Dl pe byt and CE it / by S SenterNovem
GHG emissions [% of reference] Energy use [% of reference]
120.0% 120%
o0 1005
s0.0%
= Fossl indrect
=ndusz
soo aComesmion oparasons
Tanspod actans
.0 aFsaaspoepmauEn
21.1%
1 .
ope S| Siogessmom  Ratmencs Dess
Sodica fram Saybamne  Asfemnca: Dissal Soynams
GHG emissions [COreq Jkm] Energy use [MJkm]
02500 20
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01500
15
= Camession oparations
a.1000 i Tanspor actans
aFeadsprpmducion
[ &
oo | — | . CE
Siadiese from Saybeans Refemnce Die Saybaane




COMPARISON STUDY WITH JRC

=] Sl =P IRC updated datas biofuel pathwaysfor Draft RED asof 24 oct 2008 [Modo de compatibilidad] - Microsoft Excel - o x
Inicie | Insertar Disefio de pagina Férmulas Datos Revisar  Vista ©® - o x
= % s =) = X Auf a
Arial MR S |
Ll | G 27
Pegar N & s A % ][ 8 | Insertar Eliminar Formato Buscary
- | e J - J Skt E ~ - QBormar i seleccionar -
Portapapeles Fuente Alineacisn Nimera Estilos Celdas Modficar
A - A
B c D E F G H J K ke L N [0} B
1 1SYFA: SYME (soya)
2 Soybean cultivation (Brazil)
3 [=] Unit Amount___min__max_  Source  Comment ]
4 Diesel Input WM soypens  0.0378 1 2100 M/thatyr) 20 MJ/(kg moist soybeans)
5 N fertilizer Input kO/MJsoyommns | 0.000143 3 8 kg Nifha™yr)
6 K0 fertiizer Input g Jseyreans  0.001108 3 62 kg K:Ol{ha*yr)
7 P20: fertilizer INPUE | kg/MJeoyoemns _ 0.001173 3 66 kg P20s/(ha"yr)
g Pesticides Input kg/MJsoyeesns  0.000048 4 2,7 kgl(ha'yr)
9 Soybeans (mass) Output [ 1,0000 3 2798 kg soybeans @ 15% H.O/(ha*yr)
10 Field N0 emissions = P 00400015 0065 35
1
12 Source:
13| 1 Kraus, K. Nikias, G.; Tappe, M.; Umweltbundesamt (UBA). Deutschland: Aktuelle Bewertung des Einsatzes von Rapsol/RME im Vergleich zu DK; Texte
14 79/99; ISSN 0722-186X
15 2 Paustian, K, et al: 2006 IPCC Guidelines for National Greenhouse Gas Inventories; IPCC National Greenhouse Inventories Programme; published by the
16 Institute for Glabal Environmental Strategies (IGES), Hayama, Japan on behalf of the Intergovernmental Panel on Climate Change (IPCC). 2006
17 hittp://www.ipec-nggip.iges. or jp/public/2006g!/pdfi4_Volumed/\V4_11_Ch11_N20&CO2 pdf
18| 3 Food and Agriculture Organization of the United Nations (FAO), Rome, htaly: Fertilizer use by crop in Brazil; 2004;
19 www fao.org/docrep/007/y6376e/y6376200 htm#Contents
20 4 Altieri, M.. A, University of California, Berkeley, USA: Pengue. W., A.. University of Buenos Aires, Argentina: GM Soya Disaster in Latin
21 America - Hunger, Deforeatation and Socio-Ecological Devastation; Institute of Science in Society (ISIS) Press Release 06/09/05
22| 5 Edwards, R. JRC, persanal communication, 25 March 2008
23
24
25 Transport of soybeans seed via truck over a distance of 700 km (ane way)
26 0 Unit Amount
o7 Distance Tnput thkm/Msoyean: | 0.0350
28 Soybeans InpUt MUMJoyieae | 1.0100
29 Soybeans Output MJ 1.0000
4 4 » M READING GUIDE Updated figures communicated Ethanol .~ FAME-HVO Biogas-CNG Proc-SBET - Proc-WTET - Proc-CET - Proc-ROFA Proc-SOFA | Proc-SYFA i m ]
Listo I S +
e 8 W
~

On the basis of the comparison of the result of the present study with the values
proposed by the European Commission Joint Research Centre (JRC) on its
calculation template Biofuels pathway RED method as of 14/11/2008, for soybean
with values included for Brazil, the following comments can be made

J7R

The average yield value considered by JRC is 2798 kg/ha at 15% of water content, while in Argentina,
depending on the studied production regions, yields range between 2750 and 4500 kg/ha

o ST I . 4 4, [ LY EARTHEENC

The Nitrogen Ni{ha/year) fertilizer value taken into account by JRC is & kg/ha, while in Argentina’s production
regions studied, values range between 0 and 14 kg/ha

The Potasium K Othalyear) fertilizer value taken into account by JRC is 62 kg/ha, while according to the present
study, this type of fertilizer is not used in the production regions in Argentina.

The Phosphate P.Og(halyear) fertilizer value taken into account by JRC is 66 kg/ha, while in Argentina, values
range between 0 and 78 kg'ha, according to the region studied.

—

The methodology used in the present study does not allovr for the incorporation of other agrochemicals to the
calculation, but their energetic impact is peripheral compared to other inputs.
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Hexane values considered by the JRC are of 0,7 kg/Ton of grain, while in the present
study on the Argentine case, the average value considered is 0,76.

—m—:—_—c_

Qil yield value considered by the JRC is of 188 kgfTon of grain, while the average value
considered in the case of Argentina's big production plants is 193 kg/Ton grain.

The amount of steam considered by the JRC is 1000 MJ/fTon of grain for the extraction
stage and 296 MJ/Ton of grain for the refining stage, while in two Argentine plants, the
average value for both processes combined is 1952 MJ/Ton.

Electricity consumption per ton of biodiesel calculated both by JRC and by the Argentine
study is the same, 30 kWh/t biodiesel.

h====‘=‘=ﬂ#
Phosphoric acid is hot considered on the calculation methodology used by the present
study; average values used by JRC as tally values for Argentina are 1,74 kg/Ton of
biodiesel.




Hydrochloric acid is not
considered, according to the
calculation methodology used in
the present study; average values
used in Argentina are around
10,41kg/Ton bio at 32%, while
JRC considers a reference value
of 20 kg/Ten of biediesel.
Differences on this issue are
important, therefore the data
provided by biodiesel industry in
Argentina were esthekiometrically
corraborated in the lab, in order to
verify their consistency.

Sodium hydreoxide is not
censidered, according to
the calculation
methodology used in this
study; the average values in
Argentina are 4,9 kg/Ton bio
at 32% while JRC considers
areference value of 6,72
kg/Ten of bicdiesel

Methanel considered by the
JRC is of 109 kg/Ton
biodiesel. In Argentina, the
average obtained from
surveyed plants and used as
a reference for the
calculations is 99 kg/Ton
biodiesel.

The energy needed for steam
generation, according to the JRC,
is 1545 MJ/Ton of biodiesel, while

the average value of Argentina
used in this study is 1183 MJ/tn of

biodiesel. It should be clarified
that in the present study, the
highest value of steam
consumption from all the
companies surveyed was taken
into account.




Since most soybean production
comes from the central
agricultural areas in Argentina,
like Buenos Aires and Santa Fe
Province, as it was shown in
figure 1 where the results have
been more favorable as regards
GHG emissions savings, if a
single value needs to be chosen
forthe whole soybean biodiesel
produced in Argentina, it should
be close to the results obtained
in Northern Bs. As./Southern
Sta. Fe (Pergamino).

According to those calculations, it
is possible to identify the main
characteristic of soybean
production in Argentina in relation
to GHG saving emissions and to
compare it with other agricultural-
industry systems worldwide with
the aim to establish
typical/default values for biofuels
intended to export to EU.

Productive chain — Soy products
IPCC application

Siembra Directa
Zona Norte PBA-Sur SF
3.800Kgs./hectirea

200 km

Electric energy

200 km ——
Drying and
No losses considered s

200 km

Electric energy

Fossile fuels Crushing

Electric energy

Fossile fuels Estherification

Methanol production

- Biodiesel

95%

INA'  N°DocR-BC-INF-06-09

COMPARATIVE ANALYSIS OF ENERGY CONSUMPTION
AND GREENHOUSE GAS EMISSIONS FROM THE
PRODUCTION OF BIODIESEL FROM SOYBEAN UNDER
CONVENTIONAL AND NO TILL FARMING SYSTEMS

(Hilbert JA; Donato L.B..; Muzio J.; Huerga I)

oveeco B EB 50 - Report -
~ Annex 12

GUIDELINES ON APPORTIONING
EMISSIONS FROM PRODUCTION
PROCESSES BETWEEN MAIN
PRODUCT AND CO- AND BY-
PRODUCTS
(Versidn 01)

Ing. Sebastidn Galbusera




Carbon footprint — North PBA/South SF
No tillage — LB Gassland
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Contact information

~ Tel +54 11 4665 0495 0450
Mail hilb : '

Web page http [www., mta gov ar/lnfo/bloenergla
Mobile +54911 4143-4394
Corporative mo____t_gjle INTA +54911. 5961-4369

= Ministerio de Agricultura,
w Ganaderia y Pesca
v Presidencia de la Nacion




