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Sustainable development is development that meets the needs of 
the present without compromising the ability of future generations 

to meet their own needs

Sustainability is the capacity of our human society to continue 
indefinitely within earth’s natural cycles (biogeochemical cycles) 



Carbon cycle – Water cycle – Nitrogen cycle – Phosphorus cycle – Sulfur cycle

The natural cycling of nutrients (chemicals) from the abiotic components of the ecosystem 
(water, air, soil, rock)  through the biotic components (plants, animals, fungi, bacteria)



Fundamental knowledge and new technologies

• Academic Basic and Applied Research

Since 2009, 211 grants, +400 Brazilian researchers

– Regular, Theme and Young Investigator Awards

Open to foreign scientists who want to come to Brazil

R$ 109 million (FAPESP), R$ 55 million (State Government), R$ 20 million (industry), R$ 55 

million (universities)

• SPBioenRC

State of São Paulo Bioenergy Research Center

FAPESP, USP, UNICAMP, UNESP, State of São Paulo Government 

Creation of a Bioenergy PhD Program

• Partnerships 

United States, United Kingdom and The Netherlands, Brazil 

Oak Ridge National Laboratories, UKRC, BBSRC, BE-Basic, GSB, LACAF, BOEING, 

BP, Braskem, Dedini, ETH, Microsoft, Oxiteno, PSA Peugeot Citroën, Vale, EU

• Innovation Technology, Joint industry-university research (5 years) 

FAPESP Bioenergy Research Program BIOEN



BIOEN network

Publication type Number

Articles 930

Book Chapters 81

Books 7

Doctoral theses 56

Master’s dissertations 117

Abstracts 371

Awards 5

Patents 19

Software 1

Publications network: 
30% of the articles derive 

from international 
cooperation



BIOEN production



A multi-disciplinary Program: 24 FAPESP Areas

FAPESP-BIOEN support 
in numbers

Ongoing research
grants

61

Completed research
grants

150

Ongoing  
scholarships in Brazil

77

Completed 
scholarships in Brazil

368

Ongoing 
scholarships abroad

9
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scholarships abroad
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692

31

26

23

22
17

16

11

11

8

7
6

6
6

5 5 321111111
Agronomy Chemical Engineering
Biochemistry Genetics
Chemistry Microbiology
Agricultural Engineering Interdisciplinary
Botany Food Science and Technology
Economics Mechanical Engineering
Sanitary Engineering Biophysics
Ecology Physics
Geography Electrical Engineering
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Mathematics Metallurgical and Materials Engineering
Nuclear Engineering Political Science
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BIOEN Projects per grant type

Regular

Thematic

Young Researcher

Partnership for Technological Innovation

Organization of Scientific Meeting Abroad

International visitor

Scientific publications - Articles

Scientific publications - Books

Brazilian visitor

BIOEN Projects per field of knowledge



BIOEN DIVISIONS

BIOMASS
Contribute with knowledge and technologies for sugarcane improvement
Enable a systems biology approach for biofuel crops

BIOFUEL TECHNOLOGIES
Increasing productivity, energy saving, water saving and minimizing
environmental impacts

ENGINES
Flex-fuel engines with increased performance, durability and decreased 
consumption, pollutant emissions 

BIOREFINERIES
Complete substitution of fossil fuel derived compounds
Sugarchemistry for intermediate chemical production and 
alcoholchemistry as a petrochemistry substitute 

SUSTAINABILITY AND IMPACTS
Studies to consolidate sugarcane ethanol as the leading technology path 
to ethanol and derivatives production
Horizontal themes: social and economic Impacts, environmental studies 
and land use 







SCOPE-FAPESP
Reporting a global assessment of 
Bioenergy & Sustainability
137 experts from 24 countries

Bioenergy now 
Bioenergy expansion 
Energy security
Food security 
Environmental and climate 
security
Sustainable development and 
Innovation
The much needed science

Developed and developing regions
Numbers, cases, issues, solutions

779-page Ebook
Download at http://bioenfapesp.org



http://bioenfapesp.org/scopebioenergy/index.php/policy-brief



SCOPE FAPESP Bioenergy & Sustainability
A comprehensive integrated scientific assessment of bioenergy 



Since 2003, Brazil's use of sugarcane ethanol has avoided 242 million tons of carbon dioxide emissions



Lessons learned - more than 50 countries and regions
Liquid biofuels, bioelectricity, biogas and heat



2500

Five production pathways technically certified (2015)

16 more certifications in preparation

Sugarcane farnesene (10%)






