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The 4’th industrial revolution, is it for real?
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Klaus Schwab @ Dabos Forum, 2016



Internet of Things

The Essence of 4IR?

Big Data

Autonomous Vehicles



Human-Artifact Interaction:
A Framework for Understanding the Industrial Revolutions

Tools  Machines  System …  …  Cybernetics …   …  Symbiosis



Energy Sources/Media
A Framework for Understanding the Industrial Revolutions

Animals …  Fossil  …  …  Electricity …   …  Nuclear   Re-usable  Fusion



Public Media
A Framework for Understanding the Industrial Revolutions

Scripts …  Printed Matter  …  Electric Media …   Digital Media   ? 



Social and Cultural Spirits:
A Framework for Understanding the Industrial Revolutions

Classicism  Romanticism  … Modernism  …  Post-Modernism   ?



Iconography
A Framework for Understanding the Industrial Revolutions

Keyword 1  Keyword 2  … Keyword 3  …  Keyword 4 = Hybrid



The 1’st IR ?







William Turner (1839)



The 2’nd IR ?











Futurism



Italian Futurism (1911~1940’s) to Metropolis (1927) to Blade Runner (1982)



<Unique Forms of Continuity in Space>, Umberto Boccioni (1913)



<The Electricity Fairy>, Raoul Dufy, for Pavilion of Light & Electricity, World Expo (1937)





The 3’rd IR









December 2027  January 2028

?



Technological Essence of the 4’th Industrial Revolution

1. Computing power

 Data power

AI, Big Data, Analytics, Nano, Bio, …

2. Digitalization

 Physicalization

3D Printers, Robots, Drones, Autonomous Vehicles, …

3. Networks of computers

 Networks of (almost) everything

Human, Life forms, Things, Abstract concepts(?)



Industrial Revolutions

• 1’st.        Mechanical

• 2’nd.       Electrical

• 3’rd.       Computing

• 4’th.       {Data + AI + Network} + Physical Embodiment



Industrial Revolutions

• 1’st.        Mechanical

• 2’nd.        Electrical

• 3’rd.       Computing

• 4’th.        Hybrid !



“Hybrid”

Hybrid Car Hybrid Computer

Symbiosis. Synergy

Best solutions,
Best experiences

Divergent,
Complementary



Hybrid Approaches, Hybrid Phenomenon

1. Analog + Digital

2. Hardware + Software

3. Algorithm + Data
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Hybrid Approaches, Hybrid Phenomenon

1. Analog + Digital

2. Hardware + Software

3. Algorithm + Data

4. Real +  Virtual

5. Culture +  Technology

6. Human +  Machine



Hybrid of {Human + Machine} ≠ Cyborg
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They.

Yes, They.
They control the knowledge age.

Welcome to their world.

December 2026  January 2027



연극 R.U.R.  (1921)

Karel Capek (1890~1938)



인조
인간

인조
인간







𝑺𝒄𝒊𝒆𝒏𝒄𝒆 𝑭𝒊𝒄𝒕𝒊𝒐𝒏 = 𝒍𝒊𝒎 {𝑹𝒆𝒂𝒍𝒊𝒕𝒚}
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IR  ∞



Kinds of Mankind

1. Those who own the machines
기계를 소유한 …

2. Those who can do what machines cannot do
기계가 못하는 …

3. Those who must do what machines don’t want to do
기계가 싫어하는 …



Scenario 1
(‘Brave New World‘)

Income

# of population



Scenario 2
(Hybrid World)

Income

# of population



Role of Government

Welfare Regulation



Role of Technology

R&D
(public sustainability)

R&D
(public platform)







R&D
(industrial Innovation)



IRs  vs.   Testbed

• 1’st Mechanical Rev.

• 2’nd Electric Rev.

• 3’rd Digital Rev.

• 4’th Hybrid Rev.

• Factories · Industrial Complex

• Wars · Technology Park

• Capitalism · Silicon Valley

• (Tech-based) Democracy · Smart Urbanity
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Technology as the Democracy Designer


