
4.0 INDUSTRY
INDUSTRIAL BIOTECHNOLOGY
AS A VECTOR OF THE FOURTH
INDUSTRIAL REVOLUTION



DISRUPTIVE GLOBAL TRENDS
WHY CHANGE NOW?

Climate Change & Sustainability
The failure to mitigate and adapt to climate change is the greatest
global risk impacting business. WEF, Global Risk Report 2016

Consumerism & Industry 4.0

2x need for industrial resources

GDP USD 206 trillion

3bn with income growth 5x 

Aging population & Urbanization

9 billion

90 years

70% urban



DISRUPTIVE MEGA TRENDS
TIME TO IMPACT INDUSTRIES’ BUSINESS MODELS

Source: Future of Jobs Report 2016, World Economic Forum

• Rising geopolitical volatility

• Mobile internet and cloud

computing

• Processing power, Big Data

• Sharing economy, 

crowdsourcing

• Young demographics in 

emerging markets

• Rapid urbanization

• Changing nature of work, 

flexible work

• Climate change, natural 

disasters

• New energy supplies and

technologies

• The Internet of Things

• Advanced manufacturing

and 3D printing

• Longevity and ageing

societies

• New consumer ethics, 

privacy issues

• Women’s economic power, 

aspirations

• Robotics, autonomous

transport

• Artificial Inteligence

• Advanced materials

• Biotechnology, 

nanotechnology

IMPACT ALREADY FELT
IMPACT CURRENTLY 

BEING FELT (2015-17)

FUTURE IMPACT
(2018-20)



Industrial Revolutions
The evolution of the productive means up to Industry 4.0

Industry 1.0

Industry 2.0

Industry 3.0

Industry 4.0

Mechanization:

Thermal and 

hydraulic power 

bring power and 

scale to the 

industry

Electrification:

Production lines 

with scaling up 

and division of 

labor

Automation:

LEAN 

controllers and 

processes 

reduce costs 

and increase 

productivity

Interconnection:

Data, 

connectivity and 

interactivity 

bring new 

information and 

actions



INDUSTRY 4.0
FUSING DIGITAL, PHYSICAL & BIOLOGICAL

“The fourth industrial revolution, is not 
only about the smart and connected 
machines and systems. Its scope is much 
wider. Occurring simultaneously are 
waves of further breakthroughs in areas 
ranging from gene sequencing to 
nanotechnology, from renewables to 
quantum computing. It is the fusion of 
these technologies and their interaction 
across the physical, digital and biological 
domains that make the fourth industrial 
revolution fundamentally different from 
previous revolutions.” Klaus Schwab, founder 

and Executive Chairman of the World Economic Forum
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Increased data volume, 
computing power and 
connectivity

New ways of interaction 
between humans and 
machines: touch interfaces 
and augmented reality 
systems

Improvements in the transfer 
of digital instructions to the 

physical world, such as 
advanced robotics and 3D 

printing

McKinsey & Company

Four Events Boost Industry 4.0

Emerging analysis and new 
business intelligence 

capabilities
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Industrial Biotechnology and data volume
Huge number of laboratory and industrial scale data



Earth BioGenome Project

Proceedings of the National Academy of Sciences Apr 2018



Earth BioGenome Project

Proceedings of the National Academy of Sciences Apr 2018

Proposal organizational model



Earth BioGenome Project
Framework and costs

Proceedings of the National Academy of Sciences Apr 2018



Industrial Biotechnology and data volume
Laboratory scale

Automated colony picking

Automated transformant plating Automated phenotyping

Automated strain banking
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Petrochemical tree



Biotechnol Bioeng. 109 (10):2437-59, 2012

Microorganisms metabolism 



Why Brazil



Fonte Comissão Europeia (2015); ABBI (2017)

Critério UE EUA Brasil China

Políticas Públicas e Regulação C A C B

Financiamento e Incentivos B A B A

Percepção pública e demanda B B B B

Nível de atividade de P&D A A C B

Nível de atividade produtiva C B C A

Custo e disponibilidade 
de biomassa

B A A B

Outros custos de produção C B B A

Onde estamos



QUEM SOMOS
Estimulamos e defendemos um futuro 
mais inovador, responsável e sustentável, 
a partir do desenvolvimento e apoio da 
biotecnologia industrial





OUR MEMBERS



OUR PARTNERS



Obrigado!
thiago@abbi.org.br

“I think the biggest 

innovations of the 

21st century will be 

at the intersection of 

biology and 

technology. A new 

era is beginning.”
- Steve Jobs (2011)


