
Systemic view of biorefineries 
linked to the production of food 

and energy 



The study of renewable energy coming from biobased 
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 Big scale biofuels are produced in complex 
multi-product transforming chains 

• Derive from a well established 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 
according to prices profit etc. 



CROPS AND 
RESIDUES 

SOIL USE 

BIOFUELS 

COPRODUCTS 

LOGISTICS & 
TRANSPORT 

NEW 
TECHNOLOGIES 

FOSSILE 
ENERGY 

AGROCHEMICALS 

COMPLEX 
MULTIPLE 

INTERACTIONS 
UNKNOWN IN 

MARKETS 
HISTORY 



Bioenergy is an initial driver force towards a circular 
bioeconomy 



ENVIRONMENTAL BALANCE IS A GREAT 
CHALLENGE FORM I AND II GENERATION 

BIOFUELS 

• Boundaries of the studies 
• Alocation critera and factors 
• Valorization criteria of each 
product 

• Methodology 
• Energy value of each feedstock 
• Logistic considerations 



SUSTENTABILITY 
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Installed paradigms 
u  Direct relation between production capacity 

and food security 

u  Food competence 

u  Advantages of non food crops (II generation) n 

u  Superior costs than conventional fuels 

u  Direct relation between crop use and biofuel 
production 

u  Increase crop production altering forest areas 

u  Relative advantages on GHG savings 

u  Neutral or low Energy balances 
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PRODUCT	APPROACH	

Fuente:	Publicly	Available	Specifica4on	PAS	2050	-	BSI	Bri4sh	Standards		



¿Why	do	this	studies	from	the	business	
perspecEve”?	

•  BeAer	knowldge	to	improve	
•  Fuels	uso	
•  Agrochemicals	
•  Transport	

Process	
efficiencies	

•  An4cipate	poten4al	regulatory	measures	
•  Overcome	interna4onal	market	requirements	
•  Promote	and	posi4on	products	in	local	&	overseas	markets	
•  Support	the	implementa4on	of	new	measures	
•  Develop	marke4ng	strategies	

Commercial	
reasons	



AllocaEon	between	products	&	
Co-Products	

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

Energy	content:	According	to	the	European	Union	Direc$ve 
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	execu$ve	board	of	the	Clean	
Development	Mechanism,	for	assigning	of	co-products.This	methodology	is	being	
used	for	projects	that	generate	cetr$ified	emi$on	green	bonus.	



Methodological	tools	
2006		IPCC	direcEves	for	naEonal	

GHG	inventories	

ACM0017	Methodology		“Approved	
consolidated	baseline	and	monitoring	

methodology	ProducEon	of	biodiesel	for	
use	as	fuel”.	

EB	50	–	ExecuEve	MDL	board	
“Guidelines	on	apporEoning	emissions	
from	producEon	processes		between	

main	product	and	co-and	by-products	”.	
”.	



Annex	V	concepts	included	in	the	studies	

Concepto	 Incluido	

eec	=	 Emissions	from	the	cul4va4on	raw	material	(soybean);,	 Yes	

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

No	
Assump4on	of	no	change	in	carbon	stoks	in	soils	since	

January	2008.	
ep	=	 Emissions	from	processing	 Yes	
etd	=	 Emissions	from	transport	and	distribu4on	emissions	 Yes	

eu	=	 Emissions	from	the	fuel	in	use	

No	
Europen	Direc4ve	-	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	 accumula4on	 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	
cogenera4on	
.	

No	
No	electricity	is	generated.	



DEVELOPED	CALCULATOR	
•  Based	on	excell	spreadsheets	
•  Book	with		32	dinamic	tables	
•  Contains	databeses	and	reference	data	
•  Sensibility	and	input	sheets	
•  Interna4onal	and	na4onal	impacts	



Calculator	descripEon	
General	index	

Loading	data	sheets	

Process	descripEons	

Results	graphs	and	sensibility	analysis	
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CORN TRANSFORMATION PLANT STEPS AND PRODUCTS 



A.	Feedstock	
producEon	
	42,648		
35%	

B.	Product	
transport	
	3,019		
2%	

C.	Industrial	
transformaEon	

	64,676		
54%	

D.	Transport	
logisEcs	
	10,498		
9%	

ACABIO	-		2014/15	







DIFFERENT	PROCUT	CONTRIBUTION	



EU	targets	compliance	

EXPORT	REQUIREMENTS	ANALYSIS	TO	THE	EU
ACABIO	Values EU-RED

Emitions	(Grs	CO2eq/MJ) x	Mass x	Price x	Energy No	Allocation Default	values Typic	values
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.	Ocena	transport	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 No Yes
1	de	January	2018	limit 60% 60% 60% 60% 60% 60%
Complience Yes Yes No



InternaEonal	analysis	

83 grCo2eq/MJ-Gasoline 



EmiEon	distribuEon	



Incorpora4on	of	carbón	dioxide	plant	

• Analysis	was	based	on	the	sus4tu4on	of	CO2	
obtained	by	burning	natural	gas	in	an	
exis4ngplant.	

• Es4ma4on	on	the	addi4onal	energy	reuiremoent	
of	the	new	facili4es	

• According	to	thealloca4on		methodology	the	
overall	impact	on	GHG	savings	of	different	
products	varies	between	2	and	4	%	



	CO2	producEon	influente(ACA	BIO&	
Chiantore)	

Referencia	Europea	

83 grCo2eq/MJ (EU) 



Land	use	and	yield	variability	

Between	the	principal	drivers	we	detected		
(rain,	geneEc	interacEon	with	soil	and	
climate,		agrochemical	use,	planEng	

density,	rotaEons,		etc) 



Agronomic	techniques	

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

important	factor.	The	whole	technological	paket	varies	affecEng	
energy	and	GHG	



Yield	variability	



Effect	of	a	50	%	decrease	in	farm	corn	
yields	



Interanual	varia4on	
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Yield	effect	over	rela4ve	contribu4on	
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Patagonia	 Molinos	 IFEU	Global	Biopact	 Direc4va	Europea	 Viluco	 Patagonia	Molinos	

GHG	REDUCTIONS	



http://inta.gob.ar/bioenergia 



Last books	
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