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The study of renewable energy coming from biobased
products must analyze and contemplate all the
components of a complex transforming chains
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ADDED VALUE OF THE TRANSFORMING PROCESS



Big scale biofuels are produced in complex
multl -product transforming chams

JDerlve from a well establlshed transforming chains
(food, fiber, feed etc.)

« -Produced from coproducts of “flexcrops” 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

4_according to prices profit etc.
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Bioenergy is an initial driver force towards a circular
bioeconomy
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ENVIRONMENTAL BALANCE IS A GREAT
CHALLENGE FORM | AND Il GENERATION
BIOFUEITS

l‘( 'fllr ". L{\\‘I/
‘-Boundarles of the studies
Alocation critera and factors
*Valorization criteria of each

. product

w*Methodology

~ *Energy value of each feedstock
sLogistic considerations
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Sustainability public perception & awareness installation
in society and its consequences

Economic actors
NGO

Pat Bagley / Salf Lake Tribuee, do Utah, EE. UL
Lo Madre Natursleza, amte un dilema,

v Ferddn, pero
: o
Instalation

through

“SCIENTIFIC”
SUPPORT

“Wimanchule geht ssch sich was an'™



Sustainability public perception & awareness
installation in society and its consequences
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Sustainability public perception & awareness
installation in society and its consequences

| Economic actors

NGO 7 .

Instalacié‘n;!fdefl
tema en!los |

medios

ane
m'?,:.. ol

“SCIENCE”
SUPPORT




Sustainability public perception & awareness
installation in society and its consequences
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Installed paradigms

» Direct relation between production capacity
and food security

» Food competence
» Advantages of non food crops (Il generation)
» 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




»

VILUCO

PRODUCTION DSTUDIES ON BIOFUELS AND COPRODUCTS
ON REGINAL PLANTS
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100



1 CONTRIBUCION IMPOSITIVA,
ECONOMICA Y SOCIAL
DE LA CADENA DE VALOR

PRUDUCEIGN (afi0 2014) APORTE FISCAL (en millones de pesos)
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Proyectos desarrollados

bioelgctrica




PRODUCT APPROACH

Raw materials Manufacture - - Consumer use Disposal /recycling
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¢ Why do this studies from the business

perspective”?
@ -
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e Better knowldge to improve
e Fuels uso

e Agrochemicals

e Transport

e Anticipate potential regulatory measures
e Overcome international market requirements
* Promote and position products in local & overseas markets
e Support the implementation of new measures
e Develop marketing strategies







Methodological tools

2006 IPCC directives for national EB 50 — Executive MDkboard
GHG inventories “Guidelines on apportioning emissions
from production processes between
main product and co-and by-products ”.
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Annex 12
Page 1

Annex 12

GUIDELINES ON APPOR TTONING EVIISSIONS FROVI FRODUCTION PROCESSES
BEIWEEN MAIN PRODUCT AND CO AND BY PRODUCTS

= sACMO0017 Methodology “Approved
consolidated baseline and monitoring
methodology Production of biodiesel for
use as fuel”.

ACMO017 [ Verzion 01.1
Sectoral Scope: 01 and 05
EESD

Approved comsobidated bazeline and menitoring methodology ACMO017

“Production of biodiesel for use as fuel”




Annex V concepts included in the studies

Concepto Incluido
e..= Emissions from the cultivation raw material (soybean);, Yes
ec
. .. No
Annualised emissions from carbon stock changes . : : _
e = Assumption of no change in carbon stoks in soils since
caused by land-use change, January 2008
uary .
e, = Emissions from processin Yes
p
e.,= Emissions from transport and distribution emissions Yes
td
No
o ) Europen Directive - Anex V - Paragraph 13:Emissions
e,= Emissions from the fuel in use ,
from the fuel in use, eu, shall be taken to be zero for
biofuels and bioliquids
Emission savings from soil carbon accumulation via No
€™ . . . .
>ca improved agricultural management, No changes in carbon stoks due to agricultural practces
Emission saving from carbon capture and geological No
€. = . .
ces storage, There are not any geological storage in place.
o . No
e. = Emission saving from carbon capture and replacement _ : ;
No biomass is used for fossile fuel replacement.
Emission saving from excess electricity from N
: o
e..= cogeneration

No electricity is generated.
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DEVELOPED CALCULATOR
Based on excell spreadsheets
Book with 32 dinamic tables
Contains databeses and reference data
Sensibility and input sheets
International and national impacts

A | c

Inventario actividades ACABIO - Campainia 2014 /15 uxn-msm,\ﬁ
|Resumen de contenidos planilla de calculo ,) ACAH [ O ﬂ @ :}I\LCLK\):[}\IR?{

Version 9 - 29/10/2015

Hoja de calculo Contenido Carga de datos |Pagina
Resumen de emisiones de la campafia y calculo de emisiones por unidad de producto segun criterio de Balance
de masas (ajustado por contenido de humedad), Precio de Mercado, y Contenido Energético.
| Grafico Inventario Grafico de barras por fuente de emision para camparia 2014/15 No
Calculo de sensibilidad por rinde. Se toman las emisiones originales de la camparia 2014/15 y solo se recalculan
las emsiones asociadas a la produccion de maiz. Contiene los graficos de comparativa.
Andlisis Exportacion UE Estimacion de emisiones BIOETANOL puesto en Europa, segun directiva europea de Bioenergia. No

Si. Porcentajes de
apropiacion por sector

de planta

Emisiones ACABIO No

Andlisis Sensibilidad Rinde Si. Rinde a analizar

Cuadros y calculos de emisiones por cada sector de la planta de etanol. Se incluye una comparativa en funcion de

Apropiacion x Linea - A - SO T .
los criterios de apropiacion por total de emisiones y discriminando las etapas productivas.

Estimacion de las emisiones de los productos elaborados contemplando el "ahorro" de emisiones por no producir
CO2 a partir de Gas Natural.
|Diagrama de Proceso Diagrama de proceso de la planta de Bioetanol No
Si. Porcentaje de
Apropiacion
estimados por la
planta.

Andlisis Planta CO2 No

Balances de Masa-Energia Datos de base para estimar las proporciones de asignacion de las emisiones por proceso.

Calculo de emisiones asociadas a la produccion de Maiz. Se toman los datos de los ingresos de MMPP por zona y

N
se los multiplica por el valor promedio de los campos. °

A. Produccion Maiz

Distanciasy
volumenes segin
Cartas de porte
Datos de consumos y

Calculo de emisiones asociadas al transporte segun recepciones de Cartas de Porte y calculo de distancia desde

B. Fletes Maiz i
= campos a Acopio y ACABIO.

e o Calculo de emisiones asociadas a la planta de Bioetanol. Calculo de emisiones consumos de energia, fletes de o s

Contenidos Emisiones ACABIO Grafico Inventario | Andlisis Sensibilidad Rinde \ Andlisis Exportacion UE \ Analisis Apropiacion Linea An ... ®




Calculator description

General index Process descriptions
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2 - Feedstock transport module

Otros Storages
(La Cocha)

Storage
(Coronel Cornejo) s

Truck T

Storage —
RO (Piquete Cabado)
Truck
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Madulo Industrial (Planta Villa Maria) ACABio

’ ,. Quema de Combustibles
. Prochaccscm easmon

Licuefacciony . Tratamientn de Efluentes
fermentacion |

Combustibles y Lubricantes

Produccién Insumos

Produccion Combustiblesy
Secado Y

almacenamiento de
DDGS DWGS

Efluentes [
servicios




ACABIO - 2014/15

D. Transport o v
logistics A. Feedstock
10,498 production
9% 42,648

o e 35%

C. Industrial Egas
— _;;,_étransformahon P
gl



Emisiones Producciéon Maiz - Campana 2014/15

4, Emisiones 5. Emisiones
F(;rodzca:;lde F;roducc.lor.w de 6. Emisiones
ombustibles roquimicos .
3. Emisiones Uso de : eroq Produccion de
: 281 5,542 Fertilizant
combustibles 0 5% 139 ertilizantes
2,905 = = 6,109
7% 14%

7. Emisiones
Produccion de

Semilla
1,286
3%
isi 8. Emisiones
2. Emisiones
Fertilizacion Estructura.Campos
11,919 | . 250{
28% 1. Emisiones  0,5%
Residuos de
cosecha

14,355
34%




Emisiones Planta ACABIO - Campana 2014/15

2. Emisiones
Energia Electrica
(Adquiridaa la Red)

1. Emisiones Uso de

bustibl .
combustibles 0.5%

56,386

87% 3. Produccion de

/ INSUMos

2,236
3%
4, Emisiones

Produccion de
Combustibles

5,637
8%
5. Emisiones
Transporte Insumos
6. Emisiones Planta aplanta
de efluentes 359
5 1%

0,5%




P JRU 8 11 B &
Energy criteria
Production Emissions Emission/unit
Product Tn % TnC02eq KgCO2eq/Tn  grsCO2eq/Mj
Bioetanol 93729,99214 056193101  63179,23613 674,0557071 24,4081907
DDGS 2433423 0,10933435  12292,71993 505,1616563
WDGS 183665,31 032091623  36081,37252 196,4517552
Vegetable oil 973,3587 0,00781842  879,0432168 903,1030563
Total 302702,8908 100%  112432,3718 371,4281403

s



EU targets compliance

EXPORT REQUIREMENTS ANALYSIS TO THE EU

ACABIO Values EU-RED

Emitions (Grs CO2eq/M)) x Mass X Price x Energy No Allocation Defaultvalues  Typicvalues
eec  A.Production MMPP/B. Fferights MMPP 9 15 10 18 20 20
ep  C.Plant 13 22 14 25 21 15
etd D. Freights to customers 2 4 2 4 2 2
etd2 E.Ocenatransport to Rotterdam 3 3 3 3 - -
EB Production emitions (g CO2eq/Mj) 28 44 30 50 43 37
EF Emitions 83,8 83,8 83,8 83,8 83,8 83,8
RED  Reduction =(EF-EB)/EF 67% 48% 65% 40% 49% 56%

31 de December de 2016 limit 35% 35% 35% 35% 35% 35%

Compliance Yes Yes Yes Yes

31 de December de 2017 limit 50% 50% 50% 50% 50% 50%

Cumplimiento Yes Yes _ Yes

1de January 2018 limit 60% 60% 60% 60% 60% 60%
Complience




IRternationalianalysis
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Comparative emitions ACABIO - 2014/15 - EU
83 grCo2eq/MJ-Gasoline
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No Allocation Default values Typic values

X Mass X Price x Energy

ACABIO Values EU-RED

= A. Production MMPP/B. Fferights MMPP il C. Plant b D. Freights to customers il D. Freights to customers e



Emition distribution

ACABIO EMITIONS - 2014/15

acapio  (NTA

=
"
==

il

@

UNIVERSIDAD
NACIONAL DE
VILLA MARIA

D
Transport

to
customers

2. Fuel production emition

1. Fuel use

C. ACABIO plant

6. Effluents emitions

5. Input transport emitions

4. Fuel use

3. Inputs production

2. Aquired electric energy

1. Fuel use

B. Corn

transport
to plant

2. Fuel production emition

1. Fuel use

A. Feedstock production

8. Farm infraestructure

7. Seed production

6. Fertilizers production

5. Agrochemical production

4. Fuels production

3. Use of fuels

]'[I‘_I'

2. Fertilization emitions

1. Harvest residues

r]' IT

Total:
120.842
TnCO,eq

10.000

20.000

30.000
TnCO,eq/Ano

I
40.000

50.000

60.000




* Analysis was based on the sustitution of CO2
obtained by burning natural gas in an
existingplant.

* Estimation on the additional energy reuiremoent
of the new facilities

* According to theallocation methodology the
overall impact on GHG savings of different
products varies between 2 and 4 %
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CO2 production influente(ACA BIO&
Chiantore)

Carbon dioxide capture effect over final GHG savings
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(according to different allocation criteria)

83 grCo2eq/MJ (EU)

-73%

Sensibility

-71%

Campeign
14/15

x Mass

-55%

Sensibility

-52%

Campeign
14/15

x Price

-75%

Sensibility

-73%

Campeign
14/15

x Energy

e A. Production MMPP/B. Transport MMPP ked C. Industrial step

e D. Final transport to customers

Gasoline Argentina (1)

N

-48%

Sensibility

-44 %

Campeign
14/15

No allocation



Between the prmupal drlvers we detected
(rain, genetic interaction with soil and

climate, agrochemical use, planting
density, rotations, etc)




Agronomic techniques
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According to climate conditions different hybrids are used and
ceiling yields change. Dispersion between years is the most

important factor. The whole technological paket varies affecting

energy and GHG
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~ Yield variability

Kg. de Maiz 0 Diferencia Rinde Max-Min %
q
| AcABiOTABLA )
kg_prod_ac , ST
e 0,0-500.000 [ | 21% - 40%
1 @ 500.000,1 - 2.000.000 I 41% - 60%
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4.000.000,1 - 6.000.
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ct of a 50 % decrease in farm corn
' ields

Yield sensibility analysis
(different allocation criteria)

70
60 —
o :
56% 66%
= so
R
=
L
o~ -
o ’
o
2 a0
o
A\ 4
E \‘
Sensibility Campeign Sensibility Campeign Sensibility Campeign Sensibility Campeign
14/15 14/15 14/15 14/15
x Mass X Price x Energy No allocation

Bed A. Production MMPP/B. Transport MMPP B C. Industrial step Gasoline Argentina (1)
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Biodiesel Rotterdam KgsCO2eq/Tn Biodiesel
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Yield effect over relative contribution
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GHG REDUCTIONS
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http://infa.gob.ar/bioenergia

Instituto Nacdonal de
Teocnologia Agropecuaria
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Produccion de biodiesel s partir
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Muchas Gracias!

Ing. Jorge A. Hilbert
hilbert.jorge@inta.gob.ar
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