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This special issue, ‘Amazon and 
Bioeconomy’, represents a contribution 
by the Engineering Institute to the 
discussion on the opportunities and 
challenges of Bioeconomy in the 
Amazon. The region needs investments 
in education, science and technology, 
and to offer a stable and internationally 
competitive business environment in 
order to take ownership of its most 
significant differential: being the 
largest and most biodiverse tropical 
rainforest on the planet. This document 
intends to encourage the countries 
of the region to imagine, discuss and 
choose what development they want 
and can make happen in the Amazon.
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1. INTRODUCTION

For the last 105 years, the Instituto de Enge-
nharia (Engineering Institute) has the com-
mitment to promote development and, con-
sequently, engineering and scientific and 
technological advances in its DNA. In this do-
cument, the Instituto de Engenharia seeks to 
show ways and conditions for Brazil and the 
countries of the Amazon Basin to expand 
their role in the new Bioeconomy. This de-
velopment will result from industrialization 
derived from knowledge, technology, and 
biodiversity in the Amazon rainforest. 

There are different definitions of the Bioeconomy. The FAO 
(Food and Agriculture Organization of the United Nations) 
broadly defines Bioeconomy as the production, use, and 
conservation of biological resources, including associated 
knowledge, science, technology and innovation, for the 
provision of information, products, processes and services 
for all economic sectors aiming at a sustainable economy.  

In the context of climate change, most countries in the 
region have a relatively clean energy matrix compared 
to developed countries. The leading cause of emissions 
in the Amazon countries is deforestation. For this reason, 
they should focus their efforts primarily on the absolute 
elimination of deforestation and on encouraging innova-
tions that allow forest restoration and the modernization 
of agriculture and livestock practices to increase produc-
tion with no more planted area needed.

Considering the immense biodiversity of the Amazon, the 
concept of the Bioeconomy should be expanded to consi-
der the sustainable use of biological resources with stan-
ding forest, aiming at the preservation of terrestrial and 

aquatic ecosystems, including the use of traditional know-
ledge. At the same time, together with the implementation 
of a Bioeconomy focused on the unique characteristics of 
the Amazon, we must make it circular from the beginning. 
That is, an innovative circular bioeconomy based on the 
rich biodiversity of the forest.

The countries of the Amazon have great potential to be 
competitive at a global scale with the advancement of 
this new Bioeconomy. It is an economy that, by definition, 
proposes development based on a kind of industrializa-
tion sustained in the standing forests and flowing rivers. 
Therefore, acting in the reindustrialization movement of 
the economy, based on biodiversity, is a central agenda 
for these countries to develop an advanced industry, to be 
competitive and with higher-margin products. This deve-
lopment depends on several areas of knowledge and, in 
particular, on engineering. 

As a consequence of the UN Sustainable Development 
Goals, virtually all developed countries are creating con-
ditions to make significant investments in developing 
knowledge and innovative technologies in the Bioeco-
nomy sector. It is relatively simple to predict that, in 
a few years, the most important results will be in the 
nations that have been the quickest to formulate and 
implement their Bioeconomy strategies.

Finally, it is necessary to emphasize that poverty in the 
region is a growing threat with high risk to make una-
chievable any solution on a scale that brings value to the 
standing forest. In this context, it is crucial to observe 
that engineering activities create job opportunities, and 
therefore benefit and generate the development of local 
populations and fight poverty. 

CIRCULAR ECONOMY
Economic model that replaces the end-of-life concept of the linear economy product. It seeks 
reduction, reuse, recovery and recycling of materials and energy. This new vision promotes 
the dissociation between economic growth, and increased consumption of resources.
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2. THE AMAZON REGION

The Amazon Basin is the largest in the 
world, with more than 25,000 km of na-
vigable rivers. It holds the Amazon Forest, 
which extends to 5.5 million square kilo-
meters and spreads over Brazil, Bolivia, 
Colombia, Ecuador, Guyana, French Guia-
na, Peru, Suriname, and Venezuela.1

The Amazon biodiversity reserve is superlative. Data 
from ICMBio shows about 40,000 plant species, 300 
mammals, and 1,300 birds2. And there are frequent dis-
coveries: in the last four years alone the Goeldi Museum 
catalogued 301 new species in the Amazon3. 
 
In addition to the immeasurable wealth that biodiversity 
can generate, the Amazon is also valuable for being in-
ternationally recognized as a critical part of the climate 
change equation. The Amazon still preserves a significant 
portion of its original rainforest and delivers essential envi-
ronmental services for local and global climate regulation.

Over the past 20 years, the region has had successful and 
unsuccessful experiences containing illegal deforestation 
and burning. Good results emerged, especially when there 
was an alignment of scientific, technological, legislative, 
and supervisory efforts. Such alignment, when it happe-
ned, was always based on significant political will. Now, 

there is an opportunity window to create a new paradigm 
of development for the Amazon forest that respects future 
generations’ ability to meet their needs. As such, preserving 
the forest is fundamental for society as a whole.  

Building a new development model that values and sus-
tains its biodiversity is not a trivial task and will require 
coordinated efforts among countries towards innovation. 

A.THE EXAMPLE OF THE AÇAÍ IN BRAZIL
The transformation of the Amazon region’s intrinsic 
values into significant economic development depends 
on industrialization based above all on innovation. As a 
more representative example, there are investments in 
research on açaí, which, according to data from the Social 
Balance of Embrapa-Brazil in 20194, accounts for US$ 1 
billion in the Amazon economy. It generated an economic 
impact of more than US48 million in the production of the 
management of floodplains and grottos and US 49 million 
in its cultivation in solid ground. With this development, 
açaí has become a global consumer product.

According to an analysis released by Embrapa, for every 
dollar invested in research into the management of native 
açais in the Eastern Amazon (Amapá and Pará), the return 
to society is US 44.28; and US 36.62 in research on the cul-
tivation of açaí BRS Pará (Amapá, Pará, and Rondônia)5. 

“THE AMAZON FOREST SPREADS OVER 
MANY COUNTRIES. WHEN WE ARE 
TALKING ABOUT THE CONSERVATION  
OF THE REGION, ALL COUNTRIES NEED  
TO AGREE UPON IT. THE BIOME IS 

UNIQUE AND 
CANNOT BE 
PROTECTED IN 
SEPARATE PARTS. AN 
AMAZON COALITION 
IS NEEDED.”

ADALBERTO VAL,  
INPA/MCTI Researcher

“THE GUIDELINES AND THE AGENDA 
SUPPORTED BY THE BRAZILIAN 
ENGINEERING INSTITUTE ASSUME 
THAT BOTH NATIONAL AND STATE 
INSTITUTIONS ARE RESPONSIBLE 

FOR THE 
IMPOSITION OF 
LAW AND ORDER 
TO CURB AND 
PUNISH CRIME.”

GEORGE PAULUS,  
Instituto de Engenharia 
board member©
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3. THE FALSE TRADE-OFF BETWEEN  
DEVELOPMENT AND SUSTAINABILITY

Is it possible to reconcile the economic, 
intellectual, and social development in 
the Amazon with the simultaneous con-
servation of the tropical forest? For at 
least two or three decades, only two mo-
dels were thought possible: the first way, 
which states that there is a need to com-
pletely isolate and ensure the preserva-
tion of large extensions of the forest; and 
the second way, based on the intensive 
use of natural resources, through activi-
ties and services in livestock, agriculture, 
mining and power generation.

The last few decades have made it clear that neither of the 
two paradigms has effectively ensured sustainable develo-
pment broadly. In this context, there is the proposal for a 
third way of development for the Amazon economy. 

The main objective of the Amazon Third Way (A3W) is 
to provide science-based knowledge, technology, inno-
vation, and strategic planning for the economic develo-
pment of standing forests and flowing rivers. Economic 
agents should move away from the current paradigm, 
which only sees the region as a producer of primary 
inputs for bioindustries elsewhere. The vision has to 
lead to an innovative bioeconomy, driven by a rich bio-
diversity, to generate multiple local bioindustries, diver-
sified and based on high-value products, creating jobs 
and social inclusion.6

B. AMAZON 4.0 EXAMPLE7

The challenge of making the Amazon into a competitive ad-
vantage for the countries in the region, which meets inter-
national standards in the area of sustainable development, 
depends on the various Engineering and multiple profes-
sionals linked to the sector and responsible for the plans, 
projects, manufacturing equipment and structuring new 
production systems. Fulfilling its commitment to “promote 
Engineering for the benefit of development and society’s 
quality of life”, the Instituto de Engenharia supports the 
Amazon 4.0 project advocated by Carlos Nobre, Distingui-
shed Engineer of the Year 2020.

THE AMAZON THIRD WAY REPRESENTS AN EMERGING 
OPPORTUNITY TO DEVELOP A ‘GREEN ECONOMY’ THAT 
HARNESSES THE TOTAL VALUE OF A ‘PERMANENT PRODUCTIVE 
FOREST’ SO, WITH THE HELP OF NEW PHYSICAL, DIGITAL,  
AND BIOLOGICAL TECHNOLOGIES ALREADY AVAILABLE  
OR EVOLVING, ESTABLISH A NEW MODEL OF SOCIALLY 
INCLUSIVE ECONOMIC DEVELOPMENT.
CARLOS NOBRE, Distinguished Engineer of the Year 2020©

 P
ER

SO
N

A
L A

RC
H

IV
E



7

The Amazon 4.0 project, based at the USP Institute for 
Advanced Studies (IEA-USP), proposes the development 
of manufacturing systems for the sustainable proces-
sing of forest assets. To turn this proposal into reality, 
we recommend creating businesses based on Amazo-
nian sociobiodiversity and production systems that in-
corporate the 4th Industrial Revolution and Biological 
Engineering technologies. 

A fact that serves as a basis for the project is the cases 
of açaí, cocoa, and chestnut. The extractive activities and 
agroforestry and industrial systems carried out in the re-
gion, despite their small scale, are already more profitable 
than the use of land that depends on deforestation. The 
exploration of natural products is a small part of the new 
Bioeconomy potential. 

A great diversity of substances can be produced in scale 
and products that can be developed based on the kno-
wledge accumulated for thousands of years and that to-
day are incorporated into the Amazon biodiversity.

Knowledge accumulated by native populations needs 
to be used so that the wealth created is fairly reverted 
to the region. The training of local communities for the 

operation, management, and concepts of the Bioeco-
nomy is a structural part of the Amazon 4.0 Project. 

There is a need for public and private sector investments 
in Research, Development, and Innovation (RD&I), so 
products based on the Amazon biodiversity assets are 
developed and industrialized in the region. For this to 
happen, public and private sector investments in Re-
search, Development, and Innovation (RD&I) are requi-
red, so that products based on Amazon biodiversity as-
sets can be developed and industrialized in the region. 

“UNLESS STRUCTURAL ISSUES ARE RESOLVED, THERE 
WILL BE NO STATE-OF-THE-ART DEVELOPMENT THAT 
CAN PROVIDE A DE FACTO INCLUSIVE GROWTH. 
ONLY IN THIS WAY, THE WEALTH GENERATED BY THE 
PRODUCTIONS MADE IN THE REGION REMAINS 
LOCALLY TO ENSURE DEVELOPMENT.”

ANA EULER , researcher for EMBRAPA-AP   

“SINCE 1989, THE INSTITUTE OF ADVANCED STUDIES AT USP 
(UNIVERSITY OF SÃO PAULO) HAS BEEN INVESTING IN THE 
VALORIZATION OF STANDING FORESTS, BELIEVING IN THE 
NEED TO STIMULATE AND IMPLEMENT A NEW DEVELOPMENT 
MODEL, WHICH IS NOT ONLY TECHNICAL, FINANCIAL,  
AND ECONOMICAL, BUT ALSO CULTURAL AND SOCIAL”

GUILHERME ARY PLONSKI, IEA-USP director
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4. AGENDAS FOR DEBATE AND ACTION

The Amazon holds the most extraordinary 
biodiversity on Earth. Taking care for the 
preservation of natural resources for the 
Bioeconomy is an essential and not sufficient 
condition. It is also needed to take care of the 
people who live in it  so they can accomplish 
to the mission of guarding and exploring it 
with wisdom and sustainability.  

Today, there are significant economic and geopolitical 
threats to the Amazon. The deforestation that is on the 
verge of triggering a tipping point in the forest ecosys-
tem would result in the savannization of a significant 
part of its area. 

Substantial transformations will have to be faced by the re-
gion’s countries to be protagonists of the new Bioeconomy. 
These changes can take years or even decades to make, 
and there is no time to waste to start them. The speed of 
implementation is undoubtedly the most important factor 
for harnessing the opportunities of the Bioeconomy.

The actions defended by the Instituto de Engenharia are 
ambitious according to their impacts, investments, and 
timeframe.

A.STRATEGIC CENTRALITY OF THE BIOECONOMY
The Instituto de Engenharia understands that the 
Bioeconomy is a development opportunity that only 
the most agile nations will take advantage of. Coun-
tries that have not yet done so should establish a stra-

tegy for its Bioeconomy and then deploy it to influence 
their public policies underway. 

The strategy for Amazon Bioeconomy must explicitly as-
sume subordination to biodiversity, which should be in 
charge of economic activities in the region.

Particular efforts have to be made to industrialize pro-
ducts in the region and generate industrial positions 
and service jobs in urban areas.

B.DEVELOPMENT OF THE STI SYSTEM
Despite the advances in the STI systems, Amazon has 
difficulty establishing qualified personnel in the region. 
Research institutes in the area are fragile due to the lack 
of recomposition of their staff and budget reduction.

In addition to local development, it is necessary to im-
plement a program to attract and retain researchers 
from other regions to work at all layers: universities, 
research institutes, and companies.

Investments should be made to ensure the improve-
ment and qualification of existing entities and sectors 
that already play their role in their regions’ growth. At 
the same time, it is necessary to structure and create 
new institutions and entities of excellence, focusing 
on Science, Technology, and Innovation (STI) together 
with technology parks capable of creating and trans-
forming innovations into high value-added products 
and services.

“HUMANITY HAS PRODUCED EXTRAORDINARY 
KNOWLEDGE AND INNOVATIONS WHOSE POTENTIALS 
ARE NOT YET CLEAR. BUT WHAT WE CAN VERIFY IS THAT 
ENGINEERING AND ITS WAY OF THINKING ARE PRESENT 
AND ARE FUNDAMENTAL IN ALMOST ALL SOLUTIONS TO 
STRESS SITUATIONS.”

VICTOR BRECHERET FILHO, Instituto de Engenharia board member©
 P

ER
SO

N
A

L A
RC

H
IV

E



9

STI SYSTEM BOTTLENECKS  
TO BE ATTACKED

i.Basic education
The lack of basic education is among the leading causes 
of the problems faced in developing Bioeconomy. Invest-
ments in education need to be made. Basic infrastructu-
re needs to be available. The teaching career needs to be 
valued, but it is also necessary to deliver more with what 
is currently spent on education. 

It is essential to highlight the role that the internet plays 
in disseminating knowledge and access to education. The 
pandemic has shown that digital inclusion will increasin-
gly play a central role in ensuring access to education.

ii.Basic infrastructure 
Today, the Amazon region probably has the most significant 
deficiencies in basic infrastructure throughout America. In 
addition to the vast distances that need to be overcome by 
a multimodal transport system, there are currently deficits 
ranging from the lack of drinking water, electricity, and ba-
sic sanitation to the difficulty accessing the internet.

Infrastructure projects should be designed and prioritized 
for sustainable development in the region, which requires a 
different allocation per discipline from the rest of the coun-
try. The infrastructure needs to be planned for the Amazon 
development and not just located at the Amazon.

iii.Private investment in innovation 
Companies need the right incentives to invest more in ex-
perimental development and applied research activities:

1.GREATER EXPOSURE TO COMPETITION

2.ACCESS TO LARGE MARKETS

Government levels should review their incentive strate-
gies to encourage companies to be more competitive. The 
culture of protectionism is often the cause of the lack of 
investment in innovation and the consequent death of in-
dustries in the medium term.

As far as access to international markets is concerned, the 
region’s countries need to work together to deal with the 
region’s shared interests with due priority and pragma-
tism in international trade relations. 

In addition to the significant funds that seek to invest in 
medium and large business opportunities, Amazon needs, 
above all, angel investors who help strengthen a support 
system for young scientists’ entrepreneurship. With this, 
the region will be able to create more diverse solutions in 
the area of the Bioeconomy.

iv.Public resources to STI
Rainforest-holding countries have not yet been able to 
implement at scale a development model that exploits 
their biological assets to sustain their biodiversity. The 
commitment to Amazon’s future goes directly through 
learning and innovating in the human relationship with 
the forest.

This innovation challenge can be addressed in at least two 
main aspects, the amount, and predictability of resources. 
The planning of STI activities suffers from great variation 
and uncertainty regarding the availability of resources. 

The scientific community and industry have shown 
what they are capable of in developing and producing 
vaccines against Covid-19. The urgency for developing a 
circular Bioeconomy that keeps the standing forest and 
rivers flowing is of the same magnitude. Countries of the 
region cannot expect STI investments to be made by 
the nations of developed economies, the world’s largest 
rainforest is still here and belong to our nations. 

More predictability is needed so that the institutions 
responsible for STI can plan and execute their activi-
ties, which often takes several years to achieve prac-
tical results.

“EXPOSURE TO 
COMPETITION  
AND ACCESS TO  
LARGE MARKETS ARE 
TWO CONDITIONS 
FOR COMPANIES 
TO INVEST IN 
INNOVATION.”

CARLOS BRITO CRUZ, Senior VP of Elsevier 
Research Networks
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C.STRENGTHENING EDUCATION  
AND RESEARCH INSTITUTIONS
In recent years, investments in research and educational 
institutions have been falling, reducing the number and 
relative value of postgraduate scholarships and a conse-
quential impact on the training and permanence of resear-
chers and technicians working in their fields. 

This is an agenda that will strangle development capacity 
and deserves more attention from public budgets. We 
need to stimulate more partnerships with the private sec-
tor interested in developing the region in the short term.

i.Update of Engineering courses
In addition to the commitment to sustainable develop-
ment, in the context of the opportunities of the Bioeco-
nomy, the curriculum guidelines need to advance concer-
ning life sciences (Genetics, Cell Biology, Molecular Biology, 
Microbiology, etc.), which, together with Data Science, will 
be important knowledge for future engineering professio-
nals to lead innovations for the Bioeconomy.

ii.Development of Biological Engineering
Biological Engineering is based on the joint application of 
knowledge in the areas of Biology, Physics, Chemistry, Engi-
neering, and Data Science. It represents applying the prac-
tices and principles of Engineering in Biological Systems to 
build solutions to the technical and scientific problems in 
the biomanufacturing industry - typically in agri-food, envi-
ronmental, sanitation, bioenergy, industrial biotechnology, 
in the pharmaceutical, cosmetic, and health industries.

Due to its characteristic of integrating knowledge from 
several areas, the undergraduate course in Biological 
Engineering (Engineering Biology) requires an interde-

partmental effort. The Instituto de Engenharia points out 
this opportunity for universities, which have these de-
partments to allocate resources to create and stimulate 
teaching and research programs in Biological Engineering.

iii.Science, technology  
and innovation network
The existing innovation network in the region’s countries 
needs to be expanded, integrating the different actors to 
generate new technologies from bioindustrialization, whi-
ch will enable products with higher values.

The region has a relevant STI system composed of the acti-
vity of universities, research institutes, and companies, and 
that spreads through countries often outside the Amazon 
region. The research and development opportunities in 
(and for) Amazon demands more agents that articulate and 
coordinate STI activities. This perspective in which know-
ledge is created in a distributed and integrated network 
has a great importance.

In order to achieve higher innovation rates, coordinated 
action is needed by:

1. All sectors of governments and all scales  
of public management

2. Universities and research institutes
3. Associations, cooperatives, and organized  

civil society entities
4. Private companies present in the Amazon  

and those that want to invest in the region
5. Banks and investment agencies

D.POPULATION EVOLUTION
National and international migratory movements towards 

“WITH THE INTERIORIZATION OF UNIVERSITIES IN RECENT DECADES, 
TODAY, WE HAVE THE SECOND GENERATION GRADUATED IN THE 
INTERIOR OF THE AMAZON THAT HAS BEEN THE MOST APPROPRIATE 
ELEMENT FOR TECHNOLOGY TRANSFER. MY BIGGEST CHALLENGE 
AS EXECUTIVE SECRETARY OF STI IN THE AMAZONAS STATE IS TO 
STRENGTHEN AND KEEP YOUNG DOCTORS IN THE STATE; ONLY THEN 
WE WILL HAVE THE SEEDS FOR CHANGE.”

TATIANA SCHOR, Executive Secretary of Science, Technology and Amazonas State Innovation
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the Amazon are a reality that tends to increase with the 
economic growth underway in the region. Sustainable deve-
lopment also depends on the population dynamics and the 
pressure this movement generates, both on infrastructure 
systems and forest-based bioeconomic production systems.

The concept of misery and suffering due to lack of financial 
resources is different within the forest, in riverside popula-
tions, and in urban environments. But there is no way to re-
lativize the lack of education, health, housing, and social in-
clusion in the Amazon. A Bioeconomy development project 
that does not take these issues into account takes the risk 
of accelerating the rate at which biodiversity is destroyed.

Today, tens of millions of people already live in the Amazon, 
and growth is accelerated. A significant part of this popu-
lation lives below the poverty line. Following this trend, 
what will the region look like in 10 or 20 years? Will we 
replicate the favelization movements from other areas 
of the Latin America? What development does the local 
population desire? What development do countries want 
for the Amazon? How to avoid the tragedy of the common 
(resources) in a “gold rush of the Bioeconomy” that ends 
up accelerating the destruction of biodiversity? These is-
sues should be studied and present in every discussions 
on opportunities and threats for the region’s future.

E.AMAZON STI EXCELLENCE HUB
Developing local capacity and knowledge is necessary for 
the Amazonian countries to achieve autonomy in the new 
Bioeconomy. The region also needs an agent of excellen-

ce in STI that assumes responsibility for stimulating and 
coordinating cutting-edge STI activities in the Amazon. 
Such as the development of technology hubs that attract 
and train entrepreneurs to bring innovations to the mar-
ket and articulate the efforts of universities and research 
institutes in the region.

It must be equipped to provide the economic and environ-
mental value in cutting-edge research and development 
and form a new generation of entrepreneurs, policyma-
kers, and professional researchers to build a Bioeconomy 
that is based on biodiversity and indigenous knowledge, 
and traditional knowledge of Amazonian peoples.
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THE INST ITUTO DE ENGENHARIA  
WANTS TO CONTRIBUTE  TO CRE ATING A 
PROJEC T  FOR THE AMA ZON R AINFOREST, 
AND THIS  PROPOSAL  FOR AMA ZON AND 
B IOECONOMY IS  A  STEP  ON THIS  PATH.

VISION
With more than a century of existence, the Instituto de 

Engenharia promotes engineering, science, and technological 
development through exchanging information and continuing 

education. It concentrates efforts to set up the Institute of 
Engineering of the Future project, which aims to promote studies 

and projects related to the exponential population growth 
and the demands for limited natural resources on the planet. 

A significant part of the solutions for those problems will have 
Engineering at its core. This demand will be the focus of the 

Institute of Engineering of the Future.
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