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Sustainable biodiesel 
production from soybean oil in 

Argentina

ARGENTINA

3.700 Km

3.700 Km1.300 Km

IS IT POSSIBLE TO ARRIVE TO SINGLE CONCLUSION
FOR A COUNTRY

CHALLENGE TO ADRESS PRODUCTION 
IN A EXTENSE  AREAS COVERING VERY DIFFERENT 

AGROECOLOGICAL AND SOCIAL REGIONS
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Which are the principal biodiesel actors in the international

markets with real posibilities of impacts in the EU

Exportaciones Argentinas de Biodiesel por Destino
2007-2011 - en miles de toneladas

0

200

400

600

800

1,000

1,200

1,400

2007 2008 2009 2010 2011*

UE-27 EEUU Peru Other
* datos hasta septiembre

1540

516

106

97

23

-39

-2013

-2500 -2000 -1500 -1000 -500 0 500 1000 1500 2000

Argentina

Malaysia

Indonesia

Canada

United States

India

European Union

2010 Biodiesel Trade Balance
in millions of liters

71%

27%

EU biodiesel imports first quarter 
2011

Argentina Indonesia Rest of the World

220
180

172
137 134

0

50

100

150

200

250

China USA Argentina Brasil *Gran Rosario
(78%

Argentina)

2010 World Crushing Capacity
thousands tons per day 

Infraestructure demands
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ARGENTINA* CIARA

2000 - 2011

*

TOTAL OIL PRODUCTION WICH IS THE FEEDSTOCK TO 

BE STUDIED

Oil production

nearly double in 

10 years

presenting a 

new challenge

to find new 

markets for the

surplus product

COMPOSITION OF SOYBEAN SEED 

18% of oil with
posible use for
food/industry/energy

PROTEIN CAKE
77% REPRESENTS HIGH 
PROTEIN MATERIAL FOR 
FOOD & FEED

5 % is discard products as peels that can 
have energy or feed use

The fraction with
posible competition
wih food or industrial 

use is 18 %

WHAT IMPACT ARE WE REALY MEASURING IN THE FIELD WORK
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ARGENTINA

DIFFERENT NATIONAL AND INTERNATIONAL POLICIES ARE 
PRODUCING BIG CHANGES IN THE MARKETS

2013

??????

EXTERNAL FORCES HAVE AN IMPORTANT IMPACT 
IN ACTIVITIES MUCH RELATED TO LUC & ILUC
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Soybean complex numbers

Soy production:
54.500.000 tn

34%

66%

Soybeans

17.982.000 tn

To crushing plant:

Crushed beans: 39.190.000 tn

Oil total supply: 7.600.000 tn

Meal total supply:

31.600.000 tn

3 %

68%

69%

Oil Ending 

Stock: 

200.000 tn

Oil Exports: 

5.089.000 tn

Exports: 

13.701.000 tn

Meal 

/Pellets

81 %

Oil

19 %

10%

90%

Internal 
Market: 

3.216.000 tn

Exports: 

28.384.000 tn

Stock/internal

Consumption: 

6.104.000 tn

31%

Soy avalaible: 

58.995.000 tn

Stock: 

4.495.000 tn

2010
Data in Metric Tons

10%
Bio Ending 

Stock: 

200.000 tn

29%

Oil To 

Biodiesel: 

2.200.000 tn

Bio production:

2.100.000 tn

24%
Bio Internal 

Market: 

510.000 tn

66%
Bio Exports: 

1.400.000 tn



6

Producción de soja

85%

300 km

SOYBEAN PRODUCTION IN ARGENTINA

*

* MInisterio de Agricultura, Ganadería y Pesca

2009/10                       52,7 mill. de  tons

2011/12         48,9 mill. de  tons

� 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

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

› Land use change

› Positive rather than negative effects of new 
agricultural techniques



7

� How to deal with a production chain that has 
a significative contribution to the nation 
economy

� How to separate biofuels impact from the rest 
of the products

� Bigger desition drivers are crucial for defining 
crop expansion and LUC

EXAMPLE THE TAXES PAID BY THE SOYBEAN 
COMPLEX 4 % GDP PAYS FOR ALL THE 
NATIONAL FREE EDUCATIONAL SYSTEM

� 1000 Million dollars in direct investments

� 1,6 million tons over 2.000 million dollars
being exported.

� Replacement of foreign diesel  800 
thousand tons

� 6000 new high income jobs

� New products in the pipeline from
derivates.
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PARTICULARITIES OF A VERY HIGH 
DEVELOPED AGRICULTURE PRODUCTION 

SYSTEM

Intensive application of  technology

Farmers knowledge share

History and experience

Presition agriculture

Since 1996 to2006 Argentina is responsable of  92 % of the
increment in vegetable oil world commerce, increasing

exports in 3,21 millon tones

ARGENTINA

No till technolgy conservs energy water
resources and carbon in the soils

MORE THAN 80 % OF THE SURFACE
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GAP 1: no tillage (residue cover)

High tec mature farm
machinery technology

Development of high level
employment in rural towns



10

Muestreo de gases en el campo

GREEN HOUSE BALANCE
CHALLENGE
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Agriculture
phase

Industrial

phase

Transport

phase

ARGENTINA  SOYBEAN BIODIESEL CASE STUDY

Southeast of  Buenos Aires (Tandil)

Southern Cordoba (Rio Cuarto)

Southeast of  Santa Fe (Venado Tuerto)

Westernn of  Buenos Aires (Pehuajo)

North of  Buenos Aires (Pergamino)

East of  Salta (Las Lajitas)

MODIS band combination RGB 217

processed by INTA for  SERENA Project

http://www.fuego.org.ar/serena/index.html



12

All the data and criteria was discussed with the JRC

Fertilizer and 
other grain
production

needs

Field survey
industry
demand

INTA 
software for

farming
diesel 

demand

Energy consumption (per km) GHG emissions (Kg/km)

Reference

zone

MJ per 

km
% of the 

reference 

*16

% of 

reductions*16

Kg 

CO2-eq

% of the 

reference *16

% of 

reductions*16

South . 

(Tandil) 0,6450 26,8 73,2 0,047 24,5
75,5

Southern 

Santa Fe 

(Venado 

Tuerto)

0,5715 23,8 76,2 0,0385 21,1
78,9

. 

Aires./Souther

n (Pergamino)

0,5435 22,6 77,4 0,0342 18,7
81,3

. Aires 

(Pehuajo) 0,5745 23,9 76,9 0,0344 19,9
80,1

Southern 

Córdoba () 0,5648 23,5 76,5 0,0341 18,7
81,3

Salta 

(Las Lajitas) 0,6419 26,7 73,3 0,0394 21,6
78,4

Energy consumption and GHG emissions for the different scenarios.
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Diesel emissions (TnCO2) 1.519.196 

Biodiesel Min (TnCO2) 363.099 

Biodiesel Max (TnCO2) 459.010 

Max Reduction (TnCO2) 1.156.097 
Min reduction (TnCO2) 1.060.186 

Diesel emissions (TnCO2) 3.984.211 

Biodiesel Min (TnCO2) 971.984 

Biodiesel Max (TnCO2) 1.223.519 

Max Reduction (TnCO2) 3.012.227 
Min reduction (TnCO2) 2.760.692 

DOMESTIC MARKET

EXTERNAL MARKET

CALCULO DE LA REDUCCION DE 
EMISIONES PRODUCIDA POR EL 

CORTE OBLIGATORIO Y LA 
EXPORTACIÓN DE BIODIESEL 

ARGENTINO

Ing. Agr. Jorge Antonio Hilbert  
Ing. Ind. Sebastián Galbusera 

Fecha: 
24/08/2011

N° Doc BC-
INF-11-11

INTEGRAL STUDY OF THE PRODUCTION 

OF FLOUR AND BIODIESEL FROM 

SOYBEANS IN A REGIONAL PLANT
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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

Farm 1

Farm n

Emition Factors

Industry

emitions

Emition calculator

Freights MP

Farms

Article database

Soybean chain

D
a

ta

D
a

ta

D
a

ta

SAP® system source



15

Carbon calculator as a mean of approach

Instructions

Data entry

Command dashboard

Result sheetIndicators

Final reductions from a real case
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The elimination of nitrogen fixation crops has a big impact on 
soybeans

II. EMISIONES

DIRECTAS DE  

N2O : 

IPCC 1996 

VS IPCC 2006

III.EMISIONES

DE N2O

MEDIDAS  A

CAMPO   

I.INVENTARIO

NACIONAL  DE  

EMIIONES GEI

N2O EMITIONS CHALLENGE
IPCC methodologies

Real field 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.

CERTIFICATION IN ARGENTINA

Productive and environmental quality management 

system in CA (QMS/CA)

GAP’s

AAPRESID THE NATIONAL PRIVATE ASOCIATION OF 

NO TILLAGE FARMERS IS PROMOTING A NEW 

CERTIFICATION PROCESS
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Nearly 100.000 has under certified agriculture

Geographic distribution
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Chain of Custody = Documents

Proof of 
Compliance

Certificate of 
Compliance

CSCS

CARBIO Sustainability Certification Scheme

Land use change: Maps and satellite pictures

LANDSAT satellite image. Resolution = 30 mts

Pergamino, Buenos Aires, January 2007
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Certification emitions in Argentina

(2011 – 2012)

2BSvs RTRS ISCC

A complete report is available at Global Biopact web page

38

De los 3 esquemas en uso, predomina el uso del esquema 2BSvs 

para la originación de soja sustentable

La decisión de usar uno u otro esquema depende en gran medida 

de la motivación y los objetivos de la empresa
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FINAL REMARKS

• There is a need to differentiate three classes of feedstocks

• Energy crops with no other use

• Food crops were a byproduct is used for energy purposes

• Mixed crops that can either go to energy or food

• Local numbers must be used in each productive system

with participation of local scientific experts

• In the case of complex agricultural chains the

measurement of a biofuel conversion is really very

challenging and dificult to precise new types of studies

must be developed.

• There are many factors related to internal policies that

have greater impact on social and food securitu issues.

FINAL REMARKS

• In order to obtain positive results agronomical systems 

rather than particular crops must be addressed

• There is a need to increase research efforts in order to 

study and understand complex interactions between 

climate, soil, crop and agronomical techniques.

• All this concerns are critical when direct and indirect 

effects are forecasted.

• Policies must be orientated to agricultural products as a 

whole rather than a specific crop or use.
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PRINCIPAL PRODUCTS

• Introduction argentina soybean case study

• Soybean market and derivates context & recent evolution (133 

pages)

• Public perception of biofuels in Argentina (114 pages)

• Defining go and no go areas for biodiesel feedstok production in 

argentina

• Public perception assesment on biofuels (164 pages)

• Progress of sustainability certification in argentina (24 pages)

• Data for global assessments and guidelines for sustainable liquid

biofuels production (Utrech contract study) 2011 (121 pages)

42

New books 2012
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http://www.inta.gov.ar/info/bioenergia/bio.htm

Contact information

� Ing.Agr. M.Sc. Jorge A. Hilbert

� National Bioenergy Program INTA

� Tel  +54 11 4665-0495 0450

� Mail hilbert@cnia.inta.gov.ar

� Web page http://www.inta.gov.ar/info/bioenergia

� Mobile +54 9 11 4143-4394


