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Sources of Energy in Agriculture

Biodiesel Ethanol Biokerosene Biogas

Charcoal Firewood Wood chip Grasses



ETHANOL SECTOR



SOME INDUSTRY NUMBERS of 2017

• 367 Sugar and ethanol Plants in activity
• Installed grinding capacity 744 Mtc - 90% nominal value
• 85.5% effective processing capacity - ~ 636 Mtc in 8.7 mi ha
• Anhydrous - 128 thousand M3 / day - 23 billion liters – 27.5% in the gasoline
• Hydrated - 237 thousand M3 / day - 43 billion liters – Used in Flex Cars

ETHANOL SECTOR

• Sector has been recovering from continuous losses that occurred in the past years

• Recovery will occur if there are investments in:
• Renovation of sugarcane plantations
• Use of appropriate production systems
• Mechanization of harvesting and planting

• Substantial growth will come if:
• Sector investments in R&D for the development of new cultivars, processes, assets, etc.
• Use of technologies that reduce production cost
• RENOVABIO is successful  



SOME PROJECTIONS FOR THE SECTOR

FLOW OF SUGARCANE PRODUCING UNITS 
AND VARIATION OF INSTALLED CAPACITY



Ethanol from other sources

Sorghum

Energy Cane

Corn

Sugarcane Products
16.9% of the Energy Matrix
41% of Renewable Energies

Corn Power Plant Growth

Cane Bagasse

1st Generation

2nd Generation

Photo UDOP



BIODIESEL SECTOR



BIODIESEL
POST PNPB AND NATIONAL AGROENERGY PLAN

• B20 for road vehicles
• B30 for railway or agricultural and industrial vehicles
• Up to B100 for experimental or specific purposes, but subject to prior ANP consent

Art. 4º da Lei nº 13.033/14

FONTE: RICARDO DORNELES - MME
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BIODIESEL SECTOR



SOME PROJECTIONS FOR THE SECTOR



PROJECTIONS OF PRODUCTION AND MARKET FOR
BIOFUELS IN THE WORLD

• Decline in ethanol and biodiesel prices in 2015
• High commodity price
• Low oil price
• Price recovery is expected until 2025
• Demand is mainly driven by the mandatory mix
• Expansion of ethanol will be modest (116 BL - 128 BL)
• Biodiesel Expansion 31 BL - 41 BL (USA, Arg, Brazil, Indonesia)
• Advanced biofuels will not take off in the
• In the US ethanol will be limited by the blend, biodiesel will grow
• 2G Ethanol Will Not Be Available



Biodiesel

- Technological domain

- Production scale

- Logistics

Short term Medium term Long term

Diversity vs Availability of Oilseeds for Bioenergy...



Biodiesel

How to promote the diversification of oilseeds with production scale?



Biodiesel

Opportunities for diversification of raw materials for bioenergy production

Adapting canola to tropical climate



Biodiesel

Project focus:

• Evaluation of Selected Genotypes
• Agroforestry models (energy + food)
• Fertilization and Irrigation
• Extraction and exploitation of oil
• Socioeconomic-environmental studies

Assurance of food and energy supply using multi use agroforestry models in Brazil 

northeast region

(MACSAF)



Biodiesel







Biokerosene



Bioquerosene

The production of the raw material for

Bioquerosene must be organized around the

major airports of Brazil

Need to map raw materials around large airports and 
Bioquerosene plants

Local Productive Arrangements



Biogas





ENERGY FROM BIOMASS AND RESIDUES



In 2017 bioenergy accounted for:

• 29.6% of the domestic energy supply:

• Cane products 17.0%;
• Firewood and charcoal 8.0%;
• Bleach 2.3%.

ENERGY FROM BIOMASS AND RESIDUES

51%
25%

14%
6%



Energy Cogeneration

How to form 30 thousand ha of eucalyptus in a region traditionally producing grains?



Integrated Renewable Energy Systems

Energy Farms



Integrated Renewable Energy Systems



Bioeconomy

Energy Production and Aggregation of Value to Biomass, Waste and Effluents

Opportunities 

for the ILPF 

system

Remediation of the 
environmental 

impact of waste 
and effluents while 

adding value to 
them



BIOREFINARIES 
1st Generation

Sugar cane

Soybean

Bagasse
Co-generation

Glicerine



FUTURE BIOREFINERIES
2nd Geração

FLEX BIOREFINERY

Etanol

1G

FOCO NA 1a e 2a GERAÇÕES
BIOCOMBUSTÍVEIS

Chemicals, Materials and Polimers

TECHNOLOGICAL ROUTES

INPUTS

D
IV

ER
SI

FI
C

A
TI

O
N

 O
F 

R
EN

EW
A

B
LE

 R
A

W
 M

A
TE

R
IA

LS
W

IT
H

 C
H

A
R

A
C

H
TE

R
IS

TI
C

S 
O

F 
IN

D
U

ST
R

IA
L 

IN
TE

R
ES

T
D

IV
ER

SIFIC
A

TIO
N

 O
F B

IO
LO

G
IC

A
L B

A
SED

 P
R

O
D

U
C

TS
C

H
EM

IC
A

LS, B
IO

FU
ELS A

N
D

 B
IO

M
A

TER
IA

LS



1) Biomass Challenges

• Availability of genetic material (seeds, clones, etc.)
• Availability of production systems adapted to different regions
• Adequate characterization of biomass utilization potential

CHALLENGES FOR THE IMPLEMENTATION OF THE BIOREFINERIES 
OF THE FUTURE

2) Logistic Challenges

• Availability of biomass near production plants
• Possibility of transport
• Warehouse logistics

3) Process Challenges

• Development or adaptation of conversion processes for 
different biomasses

• Microorganisms / Efficient enzymes in the deconstruction and 
conversion of biomass

4) Economic Challenges

• Efficiency in conversion (increase of product and reduction 
of residues and effluents / unit of M.P.)

• Mass / energy balance
• Availability of financing

5) Environmental Challenges

• Environmental sustainability of processes
• Emission reduction (Renewal)
• Reduction in waste and effluent volume



THANK YOU FOR YOUR ATTENTION

guy.capdeville@embrapa.br




