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Sustainability criteria
(Article 17 – EU Directive) (1)
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Objetive of the work

MAIN OBJETIVE 
Perform a complete inventory of GHG ivolved in the

production and  conversion of soybeans in Frias Plant
Follow up this study over three years in order to capture 

interanual variations

First research core team
Technical seminars

Starting Implementation



Methodological tools used
2006  IPCC directives for national

GHG inventories

ACM0017 Methodology “Approved 
consolidated baseline and monitoring 

methodology Production of biodiesel for 
use as fuel”.

EB 50 – Executive MDL board
“Guidelines on apportioning emissions 
from production processes  between 

main product and co-and by-products ”.

DIRECTIVE 2009/28/CE 
European Union Parliament and 

council
April 23  2009



Anexo V
Directive EU-RED

E Total emissions from the use of the fuel (soybean based biodiesel)
Eec Emissions from the cultivation raw material (soybean)
el Annualised emissions from carbon stock changes caused by land-use change
ep Emissions from processing
etd Emissions from transport and distribution
eu Emissions from the fuel in use
esca Emission savings from soil carbon accumulation via improved agricultural

management
eccs Emission saving from carbon capture and geological storage
eccr Emission saving from carbon capture and replacement;
eee Emission saving from excess electricity from cogeneration

Agrículture

Industry Transport



Anexo V concepts included in the study

Concepto Incluido

eec = Emissions from the cultivation raw material (soybean);, Yes

el =
Annualised emissions from carbon stock changes
caused by land-use change,

No
Assumption of no change in carbon stoks in soils since

January 2008.
ep = Emissions from processing Yes
etd = Emissions from transport and distribution emissions Yes

eu = Emissions from the fuel in use

No
Europen Directive - Anex V - Páragraph 13:Emissions 
from the fuel in use, eu, shall be taken to be zero for 

biofuels and bioliquids

esca =
Emission savings from soil carbon accumulation via
improved agricultural management,

No
No changes in carbon stoks due to agricultural practces

eccs =
Emission saving from carbon capture and geological
storage,

No
There are not any geological storage in place.

eccr = Emission saving from carbon capture and replacement
No

No biomass is used for fossile fuel replacement.

eee =
Emission saving from excess electricity from
cogeneration
.

No
No electricity is generated.
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1. Emissions from the extraction or 
cultivation of raw materials (eec)

Art. 6:, eec, shall include emissions from the extraction or cultivation process itself; from
the collection of raw materials; from waste and leakages; and from the production of
chemicals or products used in extraction or cultivation. Capture of CO2 in the cultivation of
raw materials shall be excluded. Certified reductions of greenhouse gas emissions from
flaring at oil production sites anywhere in the world shall be deducted. Estimates of
emissions ……

 N in agriculture residues, including N fixing crops & return of
forage/pastures to the soil

 N suplied to the soil artificially.

 CO2 coming from Urea use.

 CO2 coming from fossile fuel employed

 Emissions associated to the life cycle of fertilizers and fossile fuels

 Raw material transport (CO2 generated by fossile fuel use)
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1.1 - N from agriculture residues

Method Chapter 11 - Volume 4 IPCC 2006 
Guides Level 1 Direct and indirect sources

CALCULATION FLOW
‒ Step 1: Yield of the crop Kgs/hectare.
‒ Step 2: Use of equation 11.7 to calculate N of

Agricultural residues Cálculo del N de residuos
agrícolas, (FCR)

‒ Step 3: Calculate direct emissions by using equation
11.1 of the table 11.1.

‒ Step 4: Calculate the indirect emissions by lixiviation
using equation 11.10 of the table 11.3.

DATA SOURCE
Crop type

Production field
Field surface



1.2 – Synthetic Fertilizers

Methodology according to chapter 11 volume 4 of the
IPCC 2006 guide - Level 1.Emition sources “Direct” & 
“Indirect x Deposition in the atmosphere and 
lixiviation” &  CO2 by the use of urea and derivates

PROCEDURE
‒ Step 1: Calculate the ammount of synthetic fertilizers applied (FSN)

according to type and composition.
‒ Step 2: Calculate the direct emissions by using equations 11.1 from the

table 11.1
‒ Step 3: Cálculate the indirect emitions by atmosphere deposition by

using equation 11.09 and table 11.3.
‒ Step 4: Calculate the indirect emissions through lixiviation using equation

11.10 & table 11.3.
‒ Step 5: Calculate the equivalent urea quantity applied (FUREA).
‒ Step 6: Calculate the CO2 emissions by urea use using equation 11.3

DATOS USED
Quantity

Type of fertilizer
Composition



1.3 – Fuel & lubricants

Emisions (CO2-N2O-CH4) asociated to the fuel 
burning for all the field operations
preparation, planting, fertilizer and herbicides
and harvesting

PROCEDURE
‒ Step 1: Estimation of fuel and lubricant consumption by converting each

field operation for surface to liters of fuel and lubricants. All operations
in Viluco are outsorced with specific contractors. Mean numbers are
used..

‒ Step 2: Calculate the direct emissions multiplying the liters by the
emission factor

DATA USED
Type of field work

Quantity



1.4 – Fertilizantes production

“A Review of Greenhouse Gas Emission Factors for
Fertiliser Production. Sam Wood and Annette Cowie
Research and Development Division, State Forests of New 
South Wales. Cooperative Research Centre for Greenhouse 
Accounting - For IEA Bioenergy Task 38 - June 2004”

PROCEDURE
‒ Step 1: Multiply the quantity of fertilizers by the corresponding emission

factor.

DATA USED
Quantity

Type of fertilizer



1.5 – Production of fuels and lubricants

“Approved consolidated baseline and monitoring
methodology ACM0017 “Production of biodiesel 
for use as fuel” - v.01.1  - UNFCCC - CDM Executive
Board”.

CALCULATION
‒ Step 1: Multiply the quantity of fuels and lubricants by the corresponding

emission factor. .

DATA SOURCE
Quantity



1.6 – Farm structural costs /
no productive fields

Common Energy emitions for all the farm
operations in order to maintain all plots without
production including fertilizer and agrochemical

use.

DATA SOURCE
Energy

Operations
Fertilizers

DISTRIBUTION
‒ Total emitions are assigned according to the physical production of each

crop, in order to assure a fair distribution between all the farm emitions
associated with production.



Summary per field emissions
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2.1 – Transport by Truck

Emisiones por km recorrido Unidades Ecuacion Valor

Consumo específico de Gas-Oil Lt/ 100 Km
Tabla 1.39 - IPCC 1996 - Heavy 

Duty 29,90             

Consumo ajustado por IDA y Vuelta Lt/ 100 Km
Según ACM0017 / Version 

01.1 59,80             

FECO2 LTS Factor de emision de CO2 KgsCO2/Lts
Ver Hoja Factores de emision 

Incluye LCA 2,92               

CO2 Emisiones CO2 por Transporte por Km KgsCO2/Km Ajustado por ida y vuelta 1,74               

FEN2O LTS Factor de emision de N2O mg N2O/Km
IPCC 2006 - Cuadro 3.2.5 - Pre-
Euro  Diesel - Autobus - Rural 

 

30,00             

N2O Emisiones N2O por Gas-Oil Transporte KgN20/Km Ajustado por ida y vuelta 0,00               

FECH4 Lts Factor de emision de CH4 mg CH4/ km
IPCC 2006 - Cuadro 3.2.5 - Pre-
Euro  Diesel - Autobus - Rural > 

 

80,00             

CH4 Emisiones CH4 por Gas-Oil Transporte KgCH4/km Ajustado por ida y vuelta 0,00               

FECO2eq Unidad Factor de emision x KM recorrido KgsCO2eq /Km FE total x Km 1,76               

DATA SOURCE
TRIPS

Kilómeters per trip

“Approved consolidated baseline and monitoring
methodology ACM0017 “Production of biodiesel 
for use as fuel” - v.01.1  - UNFCCC - CDM Executive
Board”.

PROFIT® system source



2.2 – Transport by Train

DATA SOURCE
Tons

Wagons
Wagons per train

“Approved consolidated baseline and monitoring
methodology ACM0017 “Production of biodiesel 
for use as fuel” - v.01.1  - UNFCCC - CDM Executive
Board”.

Emisiones por km recorrido Unidades Ecuacion Valor

Consumo específico de Gas-Oil Lt/ Km
Locomotora General Motors 

GT 22 CW (1) 3,40               

Consumo ajustado por IDA y Vuelta Lt/ Km
Según ACM0017 / Version 

01.1 6,80               

FECO2 LTS Factor de emision de CO2 KgsCO2/Lts
Ver Hoja Factores de emision 

Incluye LCA 2,92               

CO2 Emisiones CO2 por Transporte por Km KgsCO2/Km Ajustado por ida y vuelta 19,82             

FEN2O LTS Factor de emision de N2O mg N2O/Km No hay dato -                 

N2O Emisiones N2O por Gas-Oil Transporte KgN20/Km Ajustado por ida y vuelta -                 

FECH4 Lts Factor de emision de CH4 mg CH4/ km No hay dato -                 

CH4 Emisiones CH4 por Gas-Oil Transporte KgCH4/km Ajustado por ida y vuelta -                 

FECO2eq Unidad Factor de emision x KM recorrido KgsCO2eq /Km FE total x Km 19,82             

(1) Fuente: www.forotransportes.com/showthread.php?t=4357

PROFIT® system source



Transport summary MP
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3. Transformation emission estimation 
(ep)

Art. 11: The accounting of tranformation emitions ep, shall include the emitions
produced during the proper transformation of the feedstock, the residues and
the emission produced by the manufacture of the different input materials

 CO2 from the use of fossile fuels.

 Freigh of input fuels (CO2 from the use of fossile fuels).

 Emissions related with the life cycle of input materials.

 CH4 coming from the efluent treatment



3.1 - Energy

EMPLOYED DATA
Consumption
Type of fuel

Sector distribution

Source of emissions associated with fuel 
consumption



3.2 – Input material transport
3.3 – Input material production

EMPLOYED DATA
Cuantity

Truck weight
Distance

Similar model to the one used for raw materials
per truck

EMPLOYED DATA
Quantity of methanol

“Approved consolidated baseline and monitoring
methodology ACM0017 “Production of biodiesel 
for use as fuel” - v.01.1  - UNFCCC - CDM Executive
Board”.



3.4 – Liquid effluents

EMPLOYED DATS
Oil production

Methodoly according to chapter 5 of the IPCC 
2006 guide

PROCEDURE
‒ Step 1: Calculate the ammount of residual water

related to the oil production.
‒ Step 2: Calculate the degradable material (Equation

6.6)
‒ Step 3: Calculate the total emissions from the final

liquid (Equation 6.4).



Apropiation of the emitions
Co-Productos

Mass balance: Emitions are appropiate according to  real yields and mass
balance (% weight)  in each step.

Energy content: According to the European Union Directive
Where a fuel production process produces, in combination, the fuel for 
which emissions are being calculated and one or more other products (co-
products), greenhouse gas emissions shall be divided between the fuel or 
its intermediate product and the co-products in proportion to their energy 
content (determined by lower heating value in the case of co-products 
other than electricity). ”. Annex V – Point 17.

Market price: According to EB 50 – the executive board of the Clean
Development Mechanism, for assigning of co-products.This methodology is being
used for projects that generate cetrtiified emition green bonus.



Industry Emissions Summary



4. Oversea transport San Lorenzo -
Rotterdam



Summary per Ton



Results from all the production
and transformig complex

2010/2014
VILUCO S.A.



Interanual variation

 -

 200

 400

 600

 800

 1,000

 1,200

 1,400

 1,600

 1,800

 2,000

x Mass
balance

x Energy
content

x Market
price

x Mass
balance

x Energy
content

x Market
price

x Mass
balance

x Energy
content

x Market
price

2010/11 2011/12 2012/13

Bi
od

ie
se

l  
Ro

tt
er

da
m

 K
gs

CO
2e

q/
Tn

 B
io

di
es

el

Transport & distributionn in Europe (Estimate)

Transport to Europe (Rotterdam)

Transformation (Industry)

Transport MMPP to plant

Feedstock production



Yield effect over relative contribution
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