ilbert




ARGENTINA: FACTS AND FIGURES

Official name: Argentine Republic
Chief of state: MAURICIO MACRI
Capital: Buenos Aires

Area: 2.8 million sq km

Population: 40 million inhabitants
GDP (purchasing power parity): US$ 550 billion
GDP - per capita (PPP): US$ 12,500

Great dependency on Ag products

Instituto Nacional de
Tecnologia Agropecuaria
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INTA

S 4,-. Presidencia de la Nacion

IS a public decentralized body subordinated to the
inistry of Agroindustry with operative and
financial autarchy.

MISSION

“"To carry out and foster actions addressing the innovation of
agricultural and livestock, agro-food and agro-industrial
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)



http://www1.inta.gov.ar/pei/

NATIONAL STRUCTURE

e Central office B.A.
e 15 Regionales centers

ental stations

e 6 Research centers

e 13 Research institutes

e 300 Extension units

e 9 Innovation parks

e INTA group members:

. Foundation ArgenINTA
Private company INTEA S.A

7300 EMPLOYEES

Year budget 270 M dollars

http://www.inta.gov.ar

http://inta.gob.ar/videos/institutional-video-in-

english/view


http://www.inta.gov.ar/
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 Life cycle assesment studies, energy balance, social ®
and environmental impacts of biorefinery systems

Rural Engineering Institute
CIA. INTA

Buenos Aires. Argentina







Agriculture milestones

Traditional farming- Ag 1.0

— Self-sufficiency, and natural methods of
fertilizing, weed and pest control

Mechanized farming - Ag 2.0

weed/pest control
Precision farming - Ag 3.0
+

— Resource management responding to inter- ¢
intra-field variabilities in crops %

Smart farming - Ag 4.0

— Various definitions, focusing on human well being,
economic, and ecological sustainability




\&T SULARITIZS 6=
pavaleP=n AGRICULT
Y SYS rgML"

Rtensives ,C),)‘J?J!IQI] IECHNBIOYY,
Farrngr KOWIEGGESSTCE
Histgry cUREXPENENCE

H e@* n agigul'iure

CROP CHOICE
1S BASED ON COMPARATIVE PROFI




High tec mature farm

machinery technology
Development of hlgh Ievel
employment |n rurai towns
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Technology improvement impact

Promedio ponderado de la utilizacion de productos fitosanitarios en

una rotacion segun los marbetes.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

1985 1935 2005 2011

RED: Class |

BLUE: Class llI
GREEN: Class IV

* La presente clasificacion toxicologica se realizo segin los rangos de la OMS de

Fuente: 1+D, Movimiento CREA reclasifican las categorias de los marbetes).

agosto de 2012 (no se considero aun la Res. de SENASA 302/12 en la que se
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Fuente Extraccion y balance de nutrientes
en los suelos agricolas de la Argentina
Cruzate Casas 2012




Inteligent agriculture 4.0




We multiply each day our capacity of measure,
save and analyze to make desitions in real
time

Comparing sUAS with Modified NDVI cameras Values to GreenSeeker NDVI Values

T4 red-NDVI vs, GreenSeeker red-NDV!|
2 ] ) e

Taking samples to
calculate the NDVI values

: et g
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o9 s ]u‘ PU—P— 8
V. ey sy !
\
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Geeerdaster red NOW (110 1)
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= 0.90
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Low NDVI High NOVI




Robots will have a major impact

Saatite

Information Agriculture




Intelligent information management

Soil Mapping

Multispectral
Imagery

Knowledge Creation

e A r.p L —w-lw.':,;

......
......

Data Connectivity

Telematics

Communications

pal-Time Field
pcumentation




Oportunidades para biorefinerias susteniables®@ IRENA

International Renewaoble Energy Agency

e Agricultura
» Residues use and tranformation
* Yield increase and pesticedes decrea
= Artificial meat
* Food losses reduction
= Algae

New biofactori

el

2J3U1018 OHIT2008
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Why small scale is possible using biomass products

-

* Significative energy consumption reduction by

oroduct unit.

Lower residue volumen & treatment cost

Lower values of raw materials

Lower investment per unit of product generated

* Diversified markets and products

Lower GHG emitions

Lower logistics and transport reqguirements
Johan Sanders 2016
https://www.youtube.com/watchev=rt/HfVOAKhw
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7 SUSTAINABLE
ﬁ'@& DEVELOPMENT f..rALS
p\S=27 28 17 GOALS TO TRANSFORM OUR WORLD ZJGNIleIlo-IsIE

http://sd.iisd.org/news/iaeg-sdgs-sets-workplan-for-finalizing-indicators/

NO ( QUALITY GENDER
POVERTY : EDUCATION EQUALITY

DECENT WORK AND A 1 REDUCED
ECONOMIC GROWTH INEQUALITIES

CLIMATE PARTNERSHIPS
13 ACTION ANDSTRONG ma THE GOALS Q&)
ot SUSTAINABLE
@ DEVELOPMENT
i GOALS

Sustainable bioeconomy contributes to SDGs addressing #1 poverty, #2 food
security and nutrition, #3 health, #5 gender, #6 water and sanitation, #7 affordable
and clean energy, #8 jobs, #12 sustainable consumption/production, #13 climate
change, #14 oceans, seas and marine resources, #15 terrestrial eco-systems,

forests, land degradation and biodiversity, and #16 strengthened institutions.
Souza et al. 2015


http://sd.iisd.org/news/iaeg-sdgs-sets-workplan-for-finalizing-indicators/

Biorefinery studies must consider all the
components of biomass conversion chain

Industry and
Type of equipments Final products
(e[l k-iclIN|  adaptation to values and
makets new bioproducts | competitiveness
use

Conversion
process

Feedstock's

Y

\\ VAN VAN



Crop type
: C3/C4
Climate and crop :
health _—r §

Agrochemical Biofuels &
B supplies \ , bioproducts
— 4 “0 l

&

COMPLEX

!

MULTIPLE S ’
INTERACTIONS ‘
- —— UNKNOWN IN
Use of agicuura MARKETS
HISTORY

.’*}‘." f :
L /
- New International
technologies regulations
p < '
Food demand & diet e Markets
I logistics I

patterns



BIOMASS ADDED VALUE

=~ Biomaterials
(construction,
paper etc.)

Human food
Pets food
Fodder and animal food

Biofuels - Bioenergy

ADDED VALUE OF THE TRANSFORMING PROCESS



Biofuels acted as a catalizer towards a circular economy
promoting the production of food feed chemicals and
materials in biorefineries
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Argentine farmers are investing in

biotechnology startup companies

W B I OCE R E S Institucional v Inversores v Productos y Servicios  Unidades de Negocio v Novedades RRHH  Contacto

Soluciones de Fermentacion de Bacillus

Bioceres utiliza cepas de B. subtilis genéticamente

Core Business tengrondedores nanking +  rorbes Life

Biotecnologia
Llega ala Argentina 30 PROMESAS

Sobwe el autor 3 r
Bioceres cosecha en Wall Street F rores o
rca N 1 de s g de
Nuestro segmento de biotecnolo O i wks » y d
; i 2 El plan de Bloceres, la empresa rosarina lider en ) e g m e ntO S e

soluciones de fermentacion microt B

agrobiotecnologia para colizar en Nueva York y Londres. La Zugmezalediary v d s
Este segmento actualmente se foc historia de una de las empresas mas innovadoras de la o ~ e g 0 C I O S

Argentina, creada con apenas USS 14,000, ‘ Jirth Cnmims woc5 Pl B

mmnid I Biotecnologia de Semillas

Plataforma de Mol¢

Bioceres ha desarrollado una pk

Biotecnologia Agroindustrial

Servicios de Investigacion y
Desarrollo

industriales valuada en <S‘5000."‘Kﬁ, costo en comiuestos de alto valor afl;reﬁado,

farming basadaenelcultivode .. _..._ . _._...__  ______ o,



Innovacion.




Biotecnologia Industrial: Cambio de Paradigma

Quimosina

desde 1990

Desde 2016

CO2 +

Ccoz2 +

B o

5.000 USD

-3 -

¥ 300 USD




El Caso Bioceres F BIOCERES

Empresa lider en biotecnologia y ciencias afines, que desarrofla y comercializa producios y
recnologias para Incrementar la productividad de culrivos v valorizar materias primas de origen

agropecunario.
Plataformas Grum ggmndal ) Ml.'llllpl.es alianzas Track record en la
agricola y bio- con importante internacionales para creacion y
industrial de alto experiencia y _el fondeo de financiamiento de
potencial de conocimiento bioempresas y la start-ups en
crecimiento llegada a mercados Bioeconomia
. J \ globales
ré Y
{3 INDEAR
B B
&P semya
@ TriEALL
_ 9Verdeca
L5, inmet

® i

Estracramente Comtidenciad ii W ]



Environmental and energy
analysis of bioethanol
biorefineries

Jorge A Hilbert

Stella Carballo

Juan Pablo Vitale

Nicole Michard

Consultor externo Sebastian Galbusera INTEA S.A.
Equipo de ACA BIO Mario Alejo Dantur; Santiago
Acquaroli

Equipo UNVM Maria Jose Galvan

—
[1-]
==

UNIVERSIDAD
@ NACIONAL DE
VILLA MARIA

% ACABIO @
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* Know each step in order to decrease the amount of material

¢ Why its important to study the

carbon footprint of the biorefiner
Process 3

efficiency B

e Anticipate regulatory measures
e Overcome environmental barriers of external markets
e Marketing of new products

Comercial
e | crestenewprodue

e Lobby with authoroties




Introduccion Conceptos Plan de trabajo Resultados

Relevamientos de datos:

éDonde se generan emisiones?

Feedstock b, > Crop residues.

productlon _ : - : ". - Oxido nitroso. (Emisiones directas e indirectas)
7 T - Datos: Superficie del lote. Produccion del Lote.

duction and use of fertilizers.

B rms . - Oxido nitroso. (Emisiones directas e indirectas)
Transport & NN g g 2 - CO, (Fertilizacion con Urea y produccion de fertilizantes)
Iogistics T A S ' - Datos: Tipoy Cantidad aplicada .

Agrochemicals production.

- CO, (Produccién de agroquimicos).
- Datos: Tipo y cantidad aplicada.

Industrial
process

Fuel and lubricants production &
: use.,

- CO, (Uso de Combustibles y Lubricantes).
- CO, (Produccion de Combustibles y Lubricantes).
- Datos: Tipo de laboreos y cantidad realizada.

Final products 08 L\ R Farm infraestructure
delivery 1 N

- CO, (Uso y produccién de Combustibles y Lubricantes).

- CO, (Uso y produccion de semillas).

- Datos: Cantidades consumidas.




Introduccion

Regional study on the source of materials.

Conceptos

Plan de trabajo Resultados

/| Total Maiz Ingresado:  |318.008.390 Kg \
! Cantidad Localidades: |166 i
i i
i Localidades Kg % i
I 12localidades 163.568.140 51,44% i
i 20localidades 207.685.380 65,31% i

30localidades 244.421.180 76,86% i
i 40 localidades 266.329.500 83,75% i
: 50 localidades 279.541.240 87,90% !
| 100 localidades 309.838.950 97,43% i
\ 66 Localidades 8.169.440 251% [

A través de la Incorporacion de la
territorialidad a los analisis en funcidn
de los origenes del maiz y las cantidades.
Relevamiento de datos en lotes o
campos que representan sistemas
productivos homogéneos.

Los datos relevados de campos en el
ultimo periodo representan el 49% del
total de maiz ingresado a planta.




Introduccién Conceptos Plan de trabajo

Huella de Carbono de ACA BIO. Pasos

6. Ecalculator development: (Life Cycle Inventory - LCI).
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Impact of introduciend a new product as
bén dioxid

EMISIONES ACTIVIDADES ACABIO - CAMPANA 2014/15 dacapi0 |INTA IWeh ) it

2. Emisiones Produccion de Combustinies [

1. Emisiones Uso de combustibles [

[
Transporte
a Clizntes

f. Fmisiones Planta de efluentes

5. Emisiones Transporte Insumos a planta

o I
g 4, Emisienes Produccion de Combustibles  [INEGN
&
3 3. Produccion de insumos [l
o
“' 2 Emisiones Encrgia Electrica [Adquirida a la Red)
1. Ermisiones Uso de combuslibhes
:E]
Ew m 2. Emisiones Produccion de Combustibhlk
Bwug
[=:] g ]
e 1. Cmisiones Uso de cg
= .
iy Emisiones
8. Emisiongs | )
" evitadas por
E /. Emisione de semilla [l captura de
& pt Total:
g oy 6. Emisiones Produccion de Fertilizantes [N 91.320
a0
— E . . . . i 1Y
£ =z 5. Frnisiones Praduccion de dgraquimicos [N » TnCO,eq
(=]
29
E é 4, Fmisianes Produccion de Combustibles |
E &
E £ 3. Cmisiones Uso de combustibles [
=2 . I
= 2. Emisiones Fertilizacidn
3

1. kmisiones Kesiduos de cosecha

- 10.000 20.000 30.000 40.000 50.000 60.000
TnCO,eq/Afo




Plan de trabajo Resultados

Introduccién Conceptos

Results

Emission reductions: grsCO2eq/Mj

Comparative case ACABIO - Campaign 2015/16 - Export to UE

90,0
80,0 A :
83,8 grsC0O2eq/M,j.
70,0
£
0 - 69% - 50% -66 % -43% -49% - 56%
K ! 29 grsC0O2eq/M;j

x Masa x Precio x Energia Sin Alocar Valores Default  Valores Tipicos
Valores ACABIO - Campafia 15/16 EU-RED
Limit 31 December de 2016 - Reduction 35%
Limit 31 December 2017 - Reduction 50%
Limit 1 January 2018 - Reduction 60% V &ACABK.).




ADDED VALUE FOR SOYBEAN CHAIN I : CARBIO

Transporte + Acopio Molienda Valor Agregado

Aceite Envasado

Lecitina de Soja

Aceite crudo

Bio-Diesel

Alimento p/ Ganado

Proteinas
vegetales

Ind. Farmacolégica

Industria Automotnz
Maquinaria Agricola
Semillas
Agroquimicos
Biogenética Productos de
Servicios Profesionales Soja Entera
Energia
Otras

Brotes de Soja

Leches de Soja

Revolucion Tecnoldgica en todos los eslabones de la cadena productiva



Sustainability public perception & awareness installation
in society and its consequences

Economic actors
NGO

Pat Bagley / Solf Lake Tribuwe, do Utah, EE. UUL
L8 Madre Natursleza, amte un dilema,

Instalatjon
through

“SCIENTIFIC”
SUPPORT

"Mimassctutz getl osch Sich wos '™



Sustainability public perception & awareness
installation in society and its consequences

Economic actors
NGO

£

Installa ion
throu

“SCIENTIFIC”
SUPPORT



Sustainability public perception & awareness
installation in society and its consequences

l Economic actors

NGO / \

Installa jon
throu

“SCIENTIFIC”
SUPPORT




Sustainability public perception & awareness
installation in society and its consequences

Economic actors \
NGO

£

Installa ion
throu

Research

Ins’tltutes /

“SCIENTIFIC”
SUPPORT




Installed paradigmas

Direct relation between bioproducts production
capacity and food security

Food competence
Advantages of non food crops (Il generation) n
Superior costs than conventional fuels

Direct relation between crop use and biofuel
production

Increase crop production altering forest areas
Relative advantages on GHG savings
Neutral or low Energy balances



Principle characteristics of bioproductos large scale production

in biorefineries
w“ Wh =1
Derive from a well established transforming chains (food
fiber, feed etc.)

Produced from a coproducts of flexcrop production

Rely on logistics and size economy savings already
established.

Produces multiple impacts in established markets generating
new products, price movements, replacements, food feed
patterns etc.

Much affected by policy and administrative changes inside
and outside country boundaries

The industry were feedstock transformation occurs has great
plasticity to produce or not the biofuels according to prices
profit etc.




SUSTEINABILITY OF THE VALUE CHAIN |

The fall in biodiesel production is producing a “comodizations” of exports since we have to sell
higher volumes in an inelastic market.

Evolucionde la prima de aceite FOB Argentina vs mercado Chicago, y el volumen de biodiesel argentino
exportado 2011- Julio 2014.-

Inicio Investigaciones
anti-subsidio UE

Crisis en Siria-
aumento precio gasoil

A

Disminucion alicuota DE

250

//\ biodiesel del 21 al 9%
\‘ -/

A\ [
/ - 200
o N A Vil \ l ;
N N N "y % 2 2
il Ll o L
265 &€ S
- 150
40
60 - 5 § == . 2B . B
- 100

ill

basis SBO vs Chicago {(uSs/ton)

e Vol SME exportado

50

-0

Less foreing income less tax income less investment projects less Jobs and added value.




Large plants & médium size plants

AMAA ARGENTIN
51 BI0COMBUSTIBL

CEPREB

Camara de Empresas Pyme Regionales
Baboradoras de Blocombustibles

exm !,EI,,LL.:{ Argenting unitec -
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old and relnvstlng
sugarcane plants

CAMARY DE



Small scale biorefineries

MiniDest’

EN TU CAMPO, TU INDUSTRIA.

THE INDUSTRY IS

- ,uew«nin'r OF
1! .MR

SUSTAINABLE
INNOVATION

.Jg




Microdestileries en Argentina



https://www.youtube.com/watch?v=LFVDO8PNybU

" Infraestructure demands
of the agroindustrial complex

Bio ref' nerles rowth |s based on these advantages
\\m RTINS

‘Trains
‘Roads
1 *Ports
., *Storage capacity
| 'Feed industry

Existing infrastructure

— Primary freight route
= Primary passenger route

Primary freight and
passenger route
m— Secondary freight route

--- Route not in use

On lakes

A Onrivers
A Onthe seacoast

Storage capacity for grains in silo bags

30

18 20

millions of tons

2006 2007 2008 2009 2010



Installed bioethanol capacity sugar cane plus starch

corn bioethanol

CAPACIDAD DE PRODUCCION m3/dia m3/afio
BIOENERGIA LA CORONA 120 39.600
ALCONOA -TABACAL- 300 99.000
COMPANIA BIOENERGETICA LA FLORIDA 400 132.000
COMPANIA BIOENERGIA SANTA ROSA 120 39.600
BIO SAN ISIDRO 50 16.500
BIOTRINIDAD 160 52.800
RIO GRANDE ENERGIA 90 29.700
BIO LEDESMA 300 99.000
e o SPETUMAN g0 3300
VICENTIN 180 60.000
BIO IV 250 82.500
PROMAIZ S.A. 440 145.000
ACABIO 440 145.000
DIASER 250 82.500

SUBTOTAL 3.200 1.056.200

BIOENERGIA LA ALCONOA -TABACAL- COMPANIA
CORONA 9% BIOENERGETICA
4% - LA FLORIDA

12%

PROMAIZ S.A.
14%

DIASER
8%

ACABIO
14%

ISIDRO
1%

BIOTRINIDAD
5%

RIO GRANDE

ENERGIAS ENERGIA
ECOLOGICAS DE 3%
TUCUMAN -GRUPO
M BIOENERGIA LA CORONA COLOMBRES-

B ALCONOA -TABACAL- 3%
COMPARNIA BIOENERGETICA LA FLORIDA
B COMPANIA BIOENERGIA SANTA ROSA
m BIO SAN ISIDRO
BIOTRINIDAD
® RIO GRANDE ENERGIA
¥ BIO LEDESMA
ENERGIAS ECOLOGICAS DE TUCUMAN -GRUPO COLOMBRES-
® VICENTIN
BIO IV
ACABIO
DIASER




Bioethanol production (m3)

1.200.000

1.000.000

800.000

600.000

400.000

200.000

o ™ wm II II

2009

2010

2011

Al

2012 2013 2014

ETOTAL ECORN mS.CANE

2015

2016

2017

2018 (*)




e

27?

Y

FOOD CONTROVERS

v ¥ paree b
!

M ET o o phdad

rochate s o

el e 8

=
. 1
m

1.300 millones tons per year




Biofuels: FAO asks to finish ‘food vs fuel” debate




Food Security Index

Food Security Index
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Food Security Index

Food Security Index

Dependence of Food Security on Arable Land
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Dependence of Food Security on Cereal Yield
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Overwsaignt anc ou

Food consumption increase as a world

busmess
- — - e
@ In 2010, 43 m|IIon ch|ldren presented overwelght

Since 1980, obesity has duplicated in the world

@ En 2008, 1500 millon adults ( 20 years (and over) were
overweight. Within this group, 200 million men and 300 million
women showed signs of obesity.

@ In general terms, in 2008 more than one in ten adults worldwide
were obese.

@ Each year more than 2,8 million people die from obesity or
overweight.

& The World health organization estimates obesity to rise
to 700 million people

&

Jorge Antonio Hilbert INTA UTN
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From the 13 schemes recognized by
the EU three are used in Argentina

Roundtable on
Sustainable
Biofuels

e on Sustainable Palm Qil
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What is the SCOpB? Benefits and Opportunities

(Il ) Higher Agronomic Efficiency ’(:lll‘) A World of Opportunities

(| ) Better Business Management
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LCEA challenges

How to deal with a by product when the
driver force of the crop comes from other

sector

Emitions
Baseline substraction ¢¢
Emition factor specially N2O: +- 300 % ¢¢

How we can evaluate agric. systems with crop
rotations:and not single crops

Landuse change

Positive rather than negative effects of new
agricultural tfechnigques
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Biodiesel Bioethanol & Biogas
Green House Gases default value
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Introducing regional studies BECS
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Carbon calculator as a mean of approach
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U.E Value

Ponderatevalue

New 2018 studies

EUROPEO Y DEL CONSEJO de 23 de abril de 2009.
Anexo V - D:
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~ S

Valor DIRECTIVA 2009/28/CE DEL PARLAMENTO
EUROPEQ Y DEL CONSEJO de 23 de abril de 2009.
Anexo V - D:

83,8 (gC02eq / Mj biodiesel)
' |
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Interanual variation

Biodiesel Rotterdam KgsCO2eq/Tn Biodiesel
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==.Boundaries of-the studies
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'« Alocation criterd and factors
*VValorization criteria of each product and

| product
~— *Methodology

~ *Energy value of each feedstock
.~ +Logistic considerations
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ENERGY EFFICIENCY

Energy efficiency (MJ

consumed/MJ produced) 0.49 (0’51) 0.48 0.60
Energy efficiency (MJ
consumed/MJ produced) NO 2,11 (2,22) 1,71 1,07

COPRODUCTS

Energy efficiency (MJ
consumed/MJ produced)
SUGAR CANE

0,16 a 0,12

69




Economic model and output that affects
LLCA economic allocation results

Material delulosico Bagazo de agave Rastrojo de maiz Rastrojo de cebada
Ingresos Ingreso anual % del total Ingreso anual % del to Ingreso anual % del
Ftanol 3,194.490 C@T)%: ) 3392708 (2% 2871441 19%
ertliante o 16le1n] | aseam0| T
g Fertilizante K 0% 3.723.491 25% 2,606.444 17%
é Fertilizante organico liquido (33,2% Brix| 1.184.994 @) o
Ventan e metao Sw o esses| (o) 693na%] (6w
Flectricidad generada 344,335 3% % 0%
Total de ventas 10.723.819 100%  15.117.185 100% 15.000.860|  100%
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Biomass Production Fuel Production
GREET/NRELJUSDAJ
Aspen-Based Process Models
Fuel Use Emissions Fort Use Emissions Land Use Change GHG Emissions
Domestic Agriculture " Biofuel

Production

e
[

Fuel Use
GREETI/EIA

GHG Emissions

/\' R MOVESIG\REET l
Ny Manure CHe T R
I A
gl ) Transportation
Exports Domestic Sector Fuel Use

P

Winrock/MODIS

International

Acronyms.

GREET - The Greenhouse Gases, Regulated Emissions, and
Energy Use in Transportation Model

FASOM - Forest and Agricultural Sector Optimization Model
FAPRI -Food and Agricultural Policy Research Institute
MODIS - Moderate Resolution Imaging Spectoradiameter
NREL - National Renewable Energy Laboratory

USDA - United States Department of Agriculture

EIA - Energy Information Administration
MOVES ~ Motor Vehicle Emission Simulator




LUC & ILUC
EXTERNAL FORCES ACTING OVER THE SYSTEMS
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Argentina Cattle Beginning Stocks
(in 1.000 head)
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LAND USE CHALLENGE



FOREST LAW No. 26331 — November 2007

Argentine
provinces have
begun enacting
land zoning
policies under
the Forest
Law’s land
management
provisions,
laying out areas
where
agricultural
expansion is
banned due to
environmental
concerns and
areas where
agricultural i
expansion is
permissible. émmm.mm

B \/ery High Conservation Value Forest Areas
——] Forest Conservation Areas
[ 1 Potential Productive Areas

— Current Productive Areas

Livestock and Fisheries
National Presidency |

ARGENTINA



PP RIRNE R RV NNl TN

para la Soja
(Glycine max)

Land capability map (I to VIlI)

Aptitud Agroecolégica
para la Soja
(Glycine max)
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IN COLLABORAZIONE CON UM PROGCETTO
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Anaerobic Electricity

Digester to the Grid
Biomethane e
totheGrid .
—
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.

Wastes & Residues

: NZURE fe2y
‘,.,-“,A ,

4 B
"
E
\ p
4
I

’ A aﬂ: WY ) Q d,?\
‘ Feed o " ‘A q? } A l\l& ?‘%‘

Animal x/m YN RN
Products

i o .
’, R §
vd B Ven .."' ‘_'.' “_._: .
o ."t‘:‘f‘; ‘ -
— : v . .

-! B ’

2N %
-.‘
VG—

o

Doubl Crop  Principal Crop




BDR
Improve water quality -/  Icrease cash flow

Erosion reduction e Avoid market
Productivity increase volatility

GHG reduction ¢ Fertilizer cost
reduction

Economic
stability

Increase
soil :
Residues

* Reduce nutrient organic S
loesce valorization coproducts from
matter residues

e Improve water use . = - -
e Yield increase & Increase * Avoided emitions

stability e External
e Carbon footprint gzic)sgizncy

reduction :
¢ Indirect land use
change im pact
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Organic matter improvement

Az. Palazzetto

" 0% Palazzetto Farm - Soil OM m2013 ® 2016
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Liquid fertilizer production
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Conventional: Wheat & Tomato
o o O o0 O 00 O o0
EEEREREREN HEEEE T REEEEEe
Wheat Grain Tomato Wheat Grain

Biogasdoneright™: Wheat & Tomato + Sequential Cropping
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Wheat Grain Triticale Tomato Wheat Grain

Silage

. e : . MICHIGAN STATE
® Chemical Fertilizer ® Livestock Effluent @ Digestate ~iversity




Sustentabilidad respecto a los fosiles
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Tasa de retorno energético (EROEI) 59 4

Si-solo-se-tuviera-en-cuenta-la-proporcién-de-energia-eléctrica-sin-aprovechamiento-térmico-los-resultados-
|empeorar|’an1]

Si se toma solamentela energia eléctrica y todos los consumos la Tasa de

- . 3,38
retorno energético (EROI) seria

Transportle Emisiones Periodo Total
Esti
R kgsCO2eq

Transporte Silaje Combustibles
3% - Insumos _ Bioelectrica Efluentes
Transporte Bio Agro Semillas 2% 0%
1% 5% 4%

Aplicacion Bio

0%
Picado \
1% —

Labores Biofertilizantes
2% 12%






Biorefinery potential sites should start with an Inifial
choice of biomasses and theoretical quantities

Cob mStalk
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e
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Leaf mHusk } 2005 2006 2007 2008 2009 2010 2011 2012 2013 214 2015 2016

Departments which could provide the
greatest amount were Leales, Cruz Alta, Simoca and
Burruyacu, sugarcane production ranging between

57and 75t/ ha / year.



Agronomic potential

Soil erosion Nutrient balance Soil organic matter Biodiversity

Tucuman Province

S0l loss by waner erosion
| Thaayrs)

L

| Extraccitn de K (kg »a)
-t

‘.
-
B -

Risk areas to be avoided a recent study of INTA There is a low nutrient reposition in
Gaitan et al 2017 on national soil erosion was Argentina that can be seen in the work

used. This study estimates the intervening factors
in the Universal Soil Loss Equation (USLE) for
the estimation of water erosion, integrates all the

factors that intervene in the equation, through
Geographic Information Systems (GIS) and
obtained the map with the rate of soil loss due to
water erosion for the entire territory of the
Argentine Republic




Technical potential

CONFIDENTIAL DOCUMENT

The losses during the supply chain can be
estimated from 10 to 20%. So it can be
concluded that the technical potential is
80 to 90%.




Non competitive potential

are not extensely collected Machinery technology is
not available Increasing harvesting costs and time will be critical




Logistics and operational costs of the preselected biomasses

50 % reduction in corn combine speed, increase to 141
$/ha, and the additional cost for harvesting the cob
would be 48 $/ha (Maung & Al 2011). Machinery not
available.

So the overall cost for harvesting and separating

Sugar cane residue total cost of supply
including swathing, baling, field transport,
transport to storage facility, loading to plant
and the cleaning prior to processing in the
factory ranged from 36 to 43 €/t.
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PA ! AMERICAN BIOFUE!

SUSTAINABILITY

: S am RCN Conferencna Panamerlcana sobre
@ BIOEERCT Sustentabilidad en Biocombustibles y Bioenergia

Buenos Aires, Argentina - Septiembre 13-16, 2016

10 bullet points regarding bioproducts and bioenergy

production from biomass

To achieve sustainable development goals modern bioenergy derived from the
Earth’s photosynthetic capacity has a great potentialto overcome “energy poverty”
in the poorest countries.~There is a great challenge to increasing its world scale
significantly in the next years going from 23 to 93 EJ

Acceptability of bioproducts is strongly connected with communication to the public
and a correct public perception of net sustainability benefits compared to fossil
energy.

Sustalnablllty has become an essentlal and indivisible part of modern bioproduct
production and use. :

Traditional biomass use for energy linked to depletion of natural resources and
environmental problems has to be clearly differentiate from modern and
sustainable forms. of use, which can provide many sustainability benefits such as
increased employment, better water quality, reduced greenhouse gases and so
forth.

Jorge Antonio Hilbert INTA CIA IIR



2a RCN Conferenma Panamericana sobre

Sustentabilidad en Biocombustibles y Bioenergia
Buenos Aires, Argentina - Septiembre 13-16. 2016

There is an urgent need to enlarge the total photosynthesis capture
surface over the earth in order to substantially increase the biomass
production for all purposes achieving millennium goals. Catch crops,
double cropping and higher efficiency plants,are some alternatives. We are
facing a new revolution in biomass productlvly transformation by
means of C4 plants potential and new transf mi technologies.
However, the Io_ng-lterm' sustainability of thes A productivity systems
must be assured t;hrodlgi-reontmuous mogltorlhg

Low nergy density and high geographical dispersion implies great
challenges for the feedstock supply chain'regarding logistics and
transport. Satellite assistance and the use of geographical information
systems is essential to reach a sustainabl ev I ent of different forms
of biorefineries ¢

Biomass transformation generﬂl{:es mﬁltip |mpacts with economic,
environmental, and social benefits that must be measured, considered and
improved. The transformation of biomass and production of bioenergy
must be addressed in a systemic and holistic manner with proper
consideration of site-specific manner factors in order to contemplate
multiproduct, multimarket and multirequirements.

Jorge Antonio Hilbert INTA CIA IIR



There are economic and political reasons underpinning promotion and
regulatory actions being implemented by different countries or regions.
Consumer and producer initiatives and considerations including farmers
and producers of all sizes must be equally taken into account.

Standards and certification schemes are very useful to encourage
sustainability of bioproducts; however, they may hot always achieve
sustainability improvements. There is a need to improve them in order to
consider the ability of small producers to sup{or,t hese mandates.
Certification procedures need to be practical, dapted to agriculture
particular needs, acce ible to small farmers, ;dh ed to local needs, and
support continual improvement

Imprbvements in productivity and enwroh tal ﬁerformance are
occurring in all bio transformations with some imes -positive outcomes
that have to be deeply studied-and promo|

Innovations in biorefineries technology a age in the pathways are
making possible |mprovements to econo |c, V|ro mental, and social
sustainability. T

Incentives should be placed to contmue development and improvements
of innovative biorefinery technologies with yield economic, environmental,
and social benefits. : e

SO | V—
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iMuchas Gracias!

La ilusién del iceberg
El éxito

es un iceberg

| Ing.Agr. M.Sc. Jorge A. Hilbert
Instituto de Ingenieria Rural CIA
A ESPERAR QUE SUCEDA

INTA
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Mail hilbert.jorge@inta.gob.ar

jorgeantoniohilbert@gmail.com

https://sites.google.com/view/jorge-antonio-
hilbert/p%C3%Algina-principal

Twitter https://twitter.com/INTABioenergia
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