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Despite the accelerated pace technological progress that characterises the 21st century, in reality its implementation in practice and overall impact on 
humanity faces many challenges, and the rate at which socioeconomic benefits of this technological revolution are delivered to global society will be 
not equal to the pace of technological progress on its own. There are many other significant forces on earth that make the nature of technological 
progress, and its actual impacts on humanity, much more complex, complicated, divergent and divisive. It should be very clear that in the case of 
current extreme positive and tangible progress in DeepTech industry development and commoditization, even beyond all previous expectations and 
forecasts, the reality of policy, governance, regulation and social psychology (i.e., the “socium”) will provide the largest barrier to real-world translation 
and socially-inclusive distribution of DeepTech’s real-world impacts on humanity. Regulations, politics and the many complexities of human society 
create a number of bottlenecks, slowdown factors and frictions, especially in the complex arena of DeepTech and emerging technologies, which is 
poised at the exact intersection of the most multidimensional domains of human existence, including science, technology, and policy.
Klaus Schwab in his book “The 4th Industrial Revolution” very well defined the industry, its status and its specific parameters. The time of the 4th 
industrial revolution is 2020. Meanwhile, Ray Kurzweil and other futurists have also described and defined what is commonly believed to be the next 
major step in societal evolution - “The Singularity”, which in practical terms can be considered as the 6th Industrial Revolution -  which is expected to be 
achieved by 2045. It is quite apparent that between the state of the 4th Industrial Revolution (where we are now) and the relatively far future of 2045, 
there will emerge a transitory period, which may be characterized as the 5th Industrial Revolution. Defining the exact parameters of this period, and 
formulating the frameworks necessary to accelerate its emergence, and to neutralize the various technological, existential, socioeconomic and 
geopolitical threats and risks that it presents, and to optimize the practical delivery of its many benefits to humanity is the mission of the present book.
Many knowledgeable authors and experts have described and defined the present and future of technological progress. Peter Diamandis could be 
named as the best known and most accurate of these various technological optimists. There are also a number of notable authors and thought leaders 
that are technological pessimists, forecasting the ways that technological progress may lead to doom scenarios -  such as Nick Bostrom, who has 
written in a various ways how Artificial Intelligence may lead to the extinction of humanity entirely. But what is critically required at this point in the 
technological evolution of global society is a middle ground, where the extremes of over-optimism and over-pessimism are balanced with realistic, 
quantitative and tangible analytical frameworks to define, describe and forecast the true present and future state of technological progress.
This book will present exactly that middle ground that is so desperately needed today, based on nearly a decade of work done by Deep Knowledge 
Group and its various analytical subsidiaries to build sophisticated analytical frameworks capable of analyzing, defining and forecasting DeepTech 
industries of unprecedented breadth, depth and complexity, which have in 2021 been synthesized into an integrated whole: a kind of Mega-Analytical 
Framework capable of defining the 5th Industrial Revolution for the first time, and of forecasting the most realistic methods of accelerating, optimizing 
and harmonizing the trajectory of its ongoing evolution and the safe, de-risked and socially-responsible delivery of its benefits for global humanity.
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PART I: Defining the 5th Industrial Revolution



Chapter 1: The 5th Industrial Revolution 2030 vs. The 4th Industrial Revolution 
(2020) and The 6th Industrial Revolution / The Singularity (2045)

● Klaus Schwab defined the 4th Industrial Revolution, 
which is the present (2020). Kurzweil and others 
defined Singularity, which is expected to occur by 
2045. 

● In between these two paradigms will  be the 5th 
Industrial Revolution (5th IR), which will emerge as a 
transition point between 2030-3035 - or sooner, if the 
right approaches are applied.

● There are, however, many challenges to manifesting 
the best socioeconomic and geopolitical potentials of 
the 5th IR and neutralizing negative consequences. 
For that, advanced frameworks are required.

● It is the presentation, disclosure and elucidation of the 
sophisticated analytical approaches that Deep 
Knowledge Group has developed to predict, forecast 
and quantify the emergence of the 5th IR, and to 
optimize strategic decision making in the face of this 
transition, which constitutes the central aim and major 
purpose of this book



● The lack of sophisticated analytics of equal 
complexity as the problems they are applied to 
naturally results in forecasts and strategic decision 
making that is biased according to a positive or 
negative extremity, and in strategic agendas that are 
irrelevantly optimistic or pessimistic. 

● The relevance of a given framework, model or 
predictive engine for any industry domain is 
proportional to the number and interconnectedness 
of its parameters.

● Industries - and Industrial Revolutions - as complex 
and multidimensional as DeepTech, and the 5th 
Industrial Revolution, require unprecedentedly 
complex analytical frameworks for relevant, realistic 
and tangible strategic decision making and 
forecasting.

Chapter 2: The Need for 
Tangible, Pragmatic Forecasting 
(Reasonable Harmonization of 
Techno-Optimism with Reality)
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● The sophisticated analytical frameworks of Deep knowledge 
Group have grown in complexity over the past 7 years in a 
steady, systematic manner.

● Early analytical frameworks and AI systems designed for 
comparative analysis and predictive forecasting within 
traditional BioTech and life sciences provided the raw inputs 
required to build the highly complex, multidimensional analytical 
Longevity Industry frameworks of Aging Analytics Agency, 
which themselves now encompass (and match the complexity 
of) the realm of Longevity Policy and Governance, 
encompassing science, technology, industry, and even the 
activities of entire political systems and societies.

● The analytics of Deep Knowledge Group’s numerous analytical 
subsidiaries, including Aging Analytics Agency, Deep Knowledge 
Analytics, NeuroTech Analytics, SpaceTech Analytics, FemTech 
Analytics, Deep Pharma Intelligence and others, each 
contributed a component to the integral system of Deep 
Knowledge Group’s 5th Industrial Revolution Big Data Analytics 
Framework and Forecasting System.

Chapter 3: Analytical 
Frameworks to Understand
the 5th Industrial Revolution

PoliTech, SocieTech & 
Societal Psychology

Financial Systems & 
Economies

Novel Financial System

Innovation Economics

Innovation Economics

DeepTech-Tied Financial 
Derivatives

GeoPolitics

EduTech

Societal Psychology     

Technocracy

GovTech

InvestTech

Patient monitoring and care

Patients Experience

AI-based Personalized 
healthcare plans 

RFID tagging

AI driven Telehealth



● Multidimensional Vector Space and the Sum 
of Positive and Negative Factors Multiplied by 
Factors of Unpredictability:
○ Technological Progress,
○ Global Wealth Power
○ Balance of Power (Forces of Preservation 

and Stagnation)
■ Passive Stagnation (e.g., fear of change, 

matching the status quo)
■ Active Destruction (Pandemics, Political 

Crises, Climate Change, Warfare, 
Genociide)

○ Governments and States
○ Black Swans & Negative Paradigm Shifts
○ White Swans and Positive Paradigm Shifts

Chapter 4: Pragmatic Analytical Frameworks to Forecast the Trajectory 
of Societal Evolution

GeoPolitics
Data as a Political Asset

Data as Political Intelligence
Data as Political Influence
PoliTech Data-driven Risks

Power re-stratification

EduTech

AI in EdTech

AR and VR in EdTech

Big Data for Education

GovTech

AI-enhanced behavioral and predictive 
analytics

Public services customization and 
Smart cities

Societal Psychology 

Executive Decentralization
Diversement as a social 

approach
Attempts to manufacturing 

individualization

Technocracy

AI-based social and technical solution implementation

Sustainability-centered economical approach
Workforce restructuring due to the ubiquitous automation



Chapter 5: Engineering Approach for the Acceleration and Optimization 
of the Trajectory of the Humanity Progress (The Blueprint and Pathway 
from Industry 4.0 to 5.0)

 PoliTech & SocieTech
● InvestTech
● Innovation Economics
● Novel Financial System
● Innovation Marketplaces
● DeepTech-Tied Financial Derivatives

● GovTech
● EduTech
● GeoPolitics
● Technocracy
● Societal Psychology 

 MetaTechnologies
● Neurotech
● Digitization
● ML-driven technologies
● AI-backed Technologies DL
● IoT Connectivity Technologies

● Security
● Reg Tech
● HealthTech
● Bioinformatics
● GeoEngineering

● IoT
● SpaceTech
● FinTech 2.0
● New Materials
● Space Medicine

 DeepTech

Financial Systems & Economies

The emergence of the 5th 
Industrial Revolution in a 
manner that maximizes and 
harmonizes potential 
socioeconomic benefits and 
neutralizes some of the 
largest ethical, existential 
and geopolitical threats 
requires the application of 
an engineering mindset not 
just to technology, but to the 
full scope of factors, 
systems and components 
that influencer it: technology, 
financial systems and 
economies, as well as entire 
political and societal 
systems and values. Doing 
this will not only accelerate 
the emergence of the 5th 
Industrial Revolution, but 
de-risk and optimize it as 
well.



Intelligence-driven threats

5th Industrial Revolution Risk Framework

● Resource depletion
● Chemical contamination
● Nuclear reactors 

destruction
● Atmospheric change

● Geo-engineering fails
● Electromagnetic storm
● Depletion of ozone layer
● Electric grid destruction 
● Global warming

● AI-based super fungus
● AI-based IoT disruption  
● Late stage AI fatal error
● AI-based nano-poisoners
● AI-based Nature disruption

Energy-driven threats

● Nuclear war
● Nuclear winter
● Nuclear-driven volcano explosion 
● Tectonic fault activation using nukes
● Large tsunami induced by large nuclear explosion

● Viral pandemic
● Prionic threat
● Bacteriological pandemic
● Unpredictable genomic 

changes

● Green goo
● DNA-origami robots
● Toxin contamination 
● Omnivorous bacteria 
● Artificial disease carrier

Biologically-driven threats

Threats concerning Earth's Nature

● AI-based supervirus
● AI-based nanobots
● AI-based cybersecurity 

disruption
● AI-based weapon



PART II: Major Driving Forces of Progress

AI-, DL-, and ML-driven 
technologies

Ensemble algorithms

Dimensionality reduction algorithms

Artificial Neural Networks (ANN)

Flow-based Deep Generative Models

Meta-Learning 

Graph neural networks

Decision tree algorithms

Instance-based algorithms
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Transformers

Digitization (Digital Economy)

Industrial networks technologies

Sensing technologies

Advanced human-machine interfaces

Cloud Computing

Digitization technologies

IoT Connectivity Technologies

IoT Hardware Technologies

Longevity

Agetech

Geroscience R&D

P4 Medicine

Novel Longevity Financial 
Instruments

NeuroTech

Neurofeedback

Non-neurofeedback

Brain-computer interfaces

NeuroMonitoring

NeuroModulation

NeuroPharmacology



Chapter 6: Fusion & Synergy of Different Domains of Science & Technology
Nanotech

Nano-advanced Textile Fabrics and Apparel

Nano-advanced material solutions for 
Electronics

Nanocellulose particles for Papermaking

Nano-advanced Thermal and Antimicrobial 
Coating

LegalTech

Legal Advisors

AI-backed Legal Documentation

WealthTech

Automated solutions Wealth management

Virtual finance management

New Models of Consumer Lending

Distributed ledger technologies (DLT)

Communication & Cognitive Services

Perception & Prediction

Explanation & Interpretation

Social and collaborative technologies

New Materials

Nano-advanced materials for Construction

Nano-engineered Functional Materials

Security

Quantum Cybersecurity

Bioinformatics

AI and ML for Drug Development

Structural bioinformatics

Reg Tech

Regulatory Reporting

KYC & AML solutions

GeoEngineering

Solar Radiation Management

Carbon Dioxide Removal

Energy Technologies

Advanced Engines for Electricity Generation

Energy Storage Inventions

Hospitality Technologies

Staff Management

Guest Experience

Agricultural Tech

Sensing technologies

Automation Solutions for Farming

New techniques of Plant Engineering

Gene Therapy

Personalized genome screening and therapy

Transportation

Air Navigation & Landing Technologies

Tech for Enhanced Passengers 
Transportation

Traffic Management Tools in Logistics

IoT

Network Technologies

Sensors

Digitization technologies

Waste Management

Collection of Municipal Waste

Ecological Waste Processing Methods

SpaceTech

Advanced Satellite solutions for 
Telecommunication

AI for Astronomical Big Data

Orbiting solar energy generator

COTS design approach

Debris and Satellite Relics Removal

Subdivision: Blockchain

Smart contracts

Security services

Identity Management

Finance Engineering & Payments

Blockchain in Healthcare

Subdivision: Integrated AgeTech

Health Monitoring

Security Systems

Entertainment & Education for Elderly

Subdivision:HealthTech

Patient hospital monitoring and care

Tools for improving Patients' Hospital Experience

Subdivision: Space medicine

Spacemed regeneration technologies adaptation

Advanced dietary research

Subdivision: Robotics

Robotized surgery, therapy and analysis

Robotized Everyday Customer Service

Assembly Robotics

Subdivision: Regeneration Technologies

Regeneration - Scaffold

Regeneration - Bioprinting

Regeneration - Stem cells

Geroprotectors



 

Chapter 7: Acceleration of Acceleration
Technologies and Trends

Technological families

  825

  38

  123

Technologies and Trends aggregated

Technological Subdivisions built

Technological Families created

Technologies of the 5.0 Nexus 
gathered

  286

The amount of information plays significant role in our perception. 
Preparing this Volume, we have done an exhaustive work analyzing 
current trends and technologies in different sectors and industries.



● AI is by far the most critical catalyst for 
any and every technology-related 
industry.

● Of all the DeepTech sectors capable of 
accelerating the pace of acceleration, 
and synergizing synergy itself, it is AI.

● Sectors characterized by high rates of 
complexity, multidimensionality and 
complexity require AI for effective 
analysis, forecasting and strategic 
decision making precisely 
unprecedentedly high volumes of data - 
volumes too large for manual 
management and analysis by human 
brains.

● AI, quite uniquely, is also the only 
technology capable of improving itself, 
and causing accelerated rates of 
development self-referentially, and 
self-reflexively.

Chapter 8: Impact of AI and Informational Revolution

● AI, quite literally, represents the future of technology, and the future of humanity.

http://analytics.dkv.global/AI-in-UK-2021-q2/Landscape-Overview.pdf
http://analytics.dkv.global/AI-in-UK-2021-q2/Landscape-Overview.pdf


https://www.dka.global/deeptech-ai-dashboard
https://www.dka.global/deeptech-ai-dashboard


Chapter 9: Longevity Industry (The Critical Socioeconomic Impact of 
Achieving Longevity Escape Velocity)   

● Longevity represents the future of both 
the health and wealth of humanity.

● More than any other industry, it has the 
potential to minimize socioeconomic 
challenges and source of loss, and to 
manifest and materialize socioeconomic 
opportunities.

● For this reason, the future of all 
healthcare systems, and indeed, national 
economies, depends upon the 
industrialization of Longevity. 

● The state at which humanity achieves 
Longevity Escape Velocity (wherein years 
added to healthy lifespan through 
technology outpace the time lost by each 
chronological year) is fast approaching, 
with market ready approaches for 
Practical Human Longevity already 
available today.

● The Future of Nations, and National 
Economies, Depends on Longevity.

https://www.longevity.international/global-longevity-ecosystem


Longevity escape velocity (LEV), or actuarial escape velocity (AEV), is proposed by David Gobel and popularized by Ray Kurzweil and Aubrey 
de Grey. According to this concept, an indefinite lifespan can be achieved when medical and technological improvements add years to 
lifespan faster than the passage of time. In simple terms, humanity continues to discover new ways of extending life at a pace that doesn’t 
allow death to catch up with them.

Technology hasn’t just improved our lives; it’s also extended them — 
considerably.

For most of history, humans lived about 25 years. Real acceleration 
emerged at the turn of the 20th century, when everything from the 
creation of antibiotics to the implementation of better sanitation to the 
increased availability of clean water and the ability to tackle killers like 
cancer and heart disease has us living routinely into our 80s. But many 
scientists believe we’re not stopping there.

Technological convergence is fueling this conviction. The intersection 
of artificial intelligence, cloud computing, networks, sensors, robotics, 
massive datasets, biotechnology, and nanotechnology is taking direct 
aim at the limits of human lifespan.

Researchers now know there are nine major causes of aging from a macroscopic perspective, ranging from stem cell exhaustion to 
epigenetic mutation to telomere attrition. The longevity space is exploding and in very particular directions. There are many researchers and 
at least two to three serious companies working on each of these issues.



Longevity Investment: Big Data Analytics Dashboard

https://www.aginganalytics.com/longevity-investment-dashboard
https://www.aginganalytics.com/longevity-investment-dashboard


Chapter 10: Financial Industry (The Inevitable Leapfrog in InvestTech)

Novel Financial Systems

Longevity VC Funds

AgeTech Banks

Longevity Hedge Funds

Longevity Trusts

Longevity Stock Exchanges

Longevity Index Funds

Tilt Funds Popularization

ETFs' performance regulations

Financial entities stratification 
and ecosystemic approach

InvestTech
Investment execution automation

Quantitative and Fundamental analysis automation

The hegemony of AI- and ML-driven Investment solutions

DeepTech-Tied Financial Derivatives
Longevity-based derivatives

Emergence of the Novel financial instruments
Blockchain-Tied Products & Solutions 

Popularization and Ubiquitous Legal conformation

Innovation Economics

Establishing and implementation of interdisciplinary education

Innovation Policies implementation
Combined Innovation measures implementation

● The financial systems, 
instruments, approaches 
and investment technologies 
used to structure and 
execute financing in 
DeepTech sectors are 
completely outdated.

● These approaches and 
technologies have failed to 
keep pace with the 
innovation, complexity and 
sophistication of the sectors 
and technologies they are 
applied to.

● Onboarding market-ready 
innovations in financial 
instruments, systems and 
InvestTech can bridge the 
Big Liquidity Gap, neutralize 
the DeepTech Death Valley, 
and enable safe, de-risked 
exposure to DeepTech 
sectors for institutional 
investors.



https://www.dka.global/fintech-dashboard
https://www.dka.global/fintech-dashboard


Chapter 11: SpaceTech, Nanotech and Other Important Industries
● Certain DeepTech sectors that are 

characterized by high rates of 
innovation and high levels of 
market-readiness by their very nature, 
such as SpaceTech and NeuroTech, will 
play a special role in the formation and 
emergence of the 5th Industrial 
Revolution.

● These sectors will simultaneously 
create new, positive opportunities for 
human wellbeing and performance, 
while also neutralize existing 
socioeconomic, geopolitical, 
technological and environmental 
issues.

● These sectors will also simultaneously 
improve human quality of life and help 
solve existential threats on Earth, and 
enable humanity to go maximize their 
true potential by colonizing outerspace. 

● They represent the seed for the next 
major stage in human evolution.

https://www.spacetech.global/report


Space-related technologies are being developed at an enormous 
speed nowadays. The launch vehicle, satellite, propulsion, 
manufacturing, and other companies emerge every quarter. Big 
companies in SpaceTech share their innovations and breakthroughs 
every week. Several countries have already planned their Mars 
colonization projects; others have a clear vision of lunar scientific 
stations. Space tourism has finally become available and is on its way 
to becoming more and more accessible. The Space Industry itself is 
deeply connected to the advances in the Neurotech, especially 
nanomaterials, that are widely used in coatings and high-performance 
electronic devices. On the other hand, Neurotech and nanomaterials 
themselves also provide novel solutions for medical applications and 
cosmetics; hence, the health and beauty sector has seen the greatest 
rise in nanotechnology-focused research.
Space- and Neurotech are not the only industries, that experience fast growth due to the technological advancements. For example, Digital 
security companies secured a total of £522m across 55 announced rounds in 2019. Throughout 2020, £976m was deployed over 75 
rounds, marking a 87% increase in value and 36% increase in deals completed. At the same time, Insurtech companies are exploring 
avenues that large incumbent firms might have less incentive to pursue. These include ultra-customized policies, social insurance, and 
using new streams of data to dynamically price premiums. Insurtechs can provide products and services to consumers or develop tech to 
streamline or overhaul existing insurance firms. 
Speaking of economics, Crypto-sector experienced 1,533% growth in deal value and 113% increase in deal numbers between 2019 and 
2020. £539m was invested across 32 deals in 2020. The most prolific investors in the sector were crowdfunding platforms Seedrs and 
Crowdcube, which facilitated nine and three rounds last year, respectively.



https://www.spacetech.global/dashboard


NeuroTech 
Analytics

Companies - 450
Investors - 650

Tech Hubs  - 60

NeuroTech Industry 
Landscape Overview 

2020 

https://www.neurotech.com/landscape-overview-2020


Chapter 12: Commoditization of DeepTech

The Fifth Industrial 
Revolution (5IR)

MetaTechnologies

DeepTech

PoliTech, SocieTech & 
Societal Psychology

Financial Systems & 
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Space medicine

Nanotech
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Wealth Tech

Communication & 
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New Materials

Security
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Reg Tech

GeoEngineering

Agricultural Tech 
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Transportation

HealthTech

SpaceTech

Blockchain

Integrated AgeTech

IoT

Robotics

Regeneration 
Technologies

 Waste Management

Energy Technologies

● An increasing number of DeepTech sectors - 
which are traditionally the domain of cutting edge 
technologies and the very forefront of practical 
applications in sophisticated domains of science, 
engineering and technology - are becoming 
commoditized and available to average 
individuals.

● This is occurring not just in advanced and 
developed nations, but in developing nations as 
well - with many economically underdeveloped 
areas of rural Asia, Africa and Latin America now 
having access to smartphones and the internet, 
and even certain rudimentary forms of AI.

● This paves the way for structured financial 
products, systems, markets and exchanges that 
treat various DeepTech companies, products and 
services as commodities, similar in nature to the 
commodities markets and exchanges of the 
previous century, and the IT and tech-focused 
markets and exchanges of the 20th century.

● This will naturally lead to the similar emergence 
of DeepTech-focused markets, stock exchanges, 
and financial instruments in this century.



Chapter 13: The Technocratic Revolution

https://www.dka.global/govtech-dashboard


Chapter 14: The Future of Geroscience and Longevity R&D: Mice vs. Men, and the 
Paradigm Shift in Scientific Community Mindset Toward Practical Human Longevity
● Current State and Future of Practical Human Longevity
● Longevity Biomarkers: Market-Ready Tools for Optimizing Personal 

and National Healthy Longevity
● Integral Platforms for Safe Human Experimentation and Validation
● The Use of Safe Human Validation Platforms for Tangible 

Investment Decision Making, Separating Hype vs. Reality, and 
Safeguarding/Stabilizing Longevity IPOs

● NeuroTech and Longevity NeuroTech
● Performance Enhancement and  Cognitive Optimization
● SpaceTech and Space Medicine
● Space Medicine as Modern Precedent for Safe Human 

Experimentation
● Technical Convergence in Space Medicine (Protection & Prevention 

of Astronauts) and Practical Longevity
● Advanced Cosmetics and FemTech
● Convergences Between Longevity and Performance Enhancement
● AgeTech for All: Market Ready Approaches for Optimizing 

Non-Biomedical Aspects of Human Capacity and Performance
● Increasing MArket Readiness of Longevity Technologies Will Pave 

the Way for Their Re-application Toward Human Performance
● The Inevitable Intersection Between Human Health and Performance



Analytical Framework Preview for ‘5th Industrial Revolution Volume II’ (2022)

 5th Industrial Revolution Socium & Ethics Framework

Global Wealth 
Power

Governments 
and States

Significant 
Issues

Black 
Swans & 
Paradigm 

Shifts

White 
Swans & 
Paradigm 

Shifts

Passive 
Stagnation

Active 
Destruction

Balance of 
Power

Technological 
Progress

● Fear of 
change

● Maintaining 
status quo

● Pandemics
● Political 

crises
● Pollution
● Climate 

change 
● Warfare
● Genocide

The Fifth Industrial Revolution 
couldn’t be reduced solely to 
the emergence of new 
technologies. Moreover, 
technologies themselves are 
not only technological 
solutions per se. They provide 
us with new opportunities and 
reframe the perception of the 
world, we thought we were 
familiar with. In Volume II of 
“The 5th Industrial Revolution,” 
our main focus stays on how 
new technologies will affect 
the structure of our society, as 
well as what type of 
disruptions might occur. Our 
analysis will touch upon main 
societal parameters including 
but not limited to Global 
Wealth Power, Balance of 
Power, White and Black Swans 
and so on.

Financial 
Oligarchy

Political 
Oligarchy
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