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Piero Scaruffi

• 30+ years in Silicon Valley

• Written 20+ books

• Pioneered A.I. and Internet 

applications

• Founded international inter-university 

programs (LASERs, LAST)

• Interdisciplinary research at Stanford, 

UC Berkeley, etc
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A History of Innovation

Some examples

There is a need…

There is a society…

… and then some technologies converge…

What do these places have in common?

Mainz, Germany, 1456

Manchester, England, 1776

New England, USA, 1834

Hanover, Germany, 1866

Detroit, USA, 1900s

Cambridge, Britain, 1940s

Silicon Valley, today



A History of Innovation

1. Mainz, Germany



A History of Innovation

1. Mainz, Germany, 1456

• Need: 

– Boom of universities and commerce has 
greatly increased demand for books

• Traditional solution: manual copy

• Society:

– Mainz: Germany’s wine capital

– Frankfurt: Germany’s largest fair

• Rhein river: main trading route (north to 
south Europe)

• Paper-mill (Nuremberg)



A History of Innovation

1. Mainz, Germany

• Johannes Gutenberg's Printing Press (1456)

Wood block engraving +

Raised letters (coinage) +

Wine press +

Paper +

Oil-based inks +

Goldsmything



A History of Innovation

1. Mainz, Germany

Printing Press

The effect: The multiplication of knowledge



A History of Innovation

2. Manchester, England, 1776



A History of Innovation

2. Manchester, England

• Need: pumping water out of coal mines (boom 

of factories causes high demand for iron and 

iron has to be smelt with coal)

• Traditional solution: horses

• Society:

– Birmingham’s Lunar Society  promotes the 

importance of machines (James Watt’s 

steam engine, William Murdoch’s gaslight, 

John Wilkinson’s cast-iron boat…)

– Water mills 

– Liverpool's port

– 200 years of clock-making



A History of Innovation

2. Manchester, England

• James Watt’s steam engine (1776)

Mill engineering +

Clock engineering +

 Evangelista Torricelli’s barometer +

 Robert Boyle’s vacuum pump +

Denis Papin’s piston and cylinder +



A History of Innovation

2. Manchester, England

Printing Press

The effect: The multiplication of knowledge

Steam Engine

The effect: The multiplication of goods



The 1st Industrial Revolution

1. Mechanized factory (mechanical loom)



A History of Innovation

3. Hanover, Germany, 1866



A History of Innovation

3. Hanover, Germany

• Need: more powerful engine for transportation

• Traditional solution: steam engine

• Society:

– A separate kingdom, not British and not Prussian

– Communist Manifesto (1948)

– Gründerzeit 

– Social democracy (first independent workers’ party)

– Alexander von Humboldt’s education reform in Prussia



A History of Innovation

3. Hanover, Germany

• Werner Siemens’ dynamo – electric motor (1866)

 Iron technology +

Electromagnets (Joseph Henry) +

Battery (Alessandro Volta)



A History of Innovation

3. Hanover, Germany

Printing Press

The effect: The multiplication of knowledge

Steam Engine

The effect: The multiplication of goods

Electric motor

The effect: The multiplication of energy



A History of Innovation

4. Detroit, USA, 1900s

• map



A History of Innovation

4. Detroit, USA, 1900s

• Need: personal transportation

• Traditional solution: horse-drawn carriage

• Society:

– Michigan is the center for carriage and wagon 

manufacturing thanks to its forests

– Great Lakes trade

– Detroit is “the Far West” in the 19th century

– German, Dutch, Polish, Irish immigrants + French 

Canadians + Blacks

– Progressivism (Detroit mayor Hazen Pingree’s reform 

coalition)



A History of Innovation

4. Detroit, USA

• Detroit’s car

Bicycle technology (steel tubes, 

differential gearing, chain drive, rubber 

tyres) +

Carriage/ wagon design +

Electrical machinery (Charles Kittering’s

electric starter) +

Synthetic paint (General Motors)

• and later:

Radio

A/C

…



A History of Innovation

4. Detroit, USA

Printing Press

The effect: The multiplication of knowledge

Steam Engine

The effect: The multiplication of goods

Electric motor

The effect: The multiplication of energy

Automobile

The effect: The multiplication of transportation



The 2nd Industrial Revolution

1. Mechanized factory (mechanical loom)

2. Automated factory (assembly line)



A History of Innovation

5. Cambridge, Britain, 1940s

• map



A History of Innovation

5. Cambridge, Britain, 1940s

• Need: fast code-breaking for World War II

Traditional solution: “programmers” (mathematicians)

• Society:

– Bletchey Park

– Ratio Club



A History of Innovation

5. Cambridge, Britain

• The digital electronic programmable computer

Logic (Alan Turing) +

 Information Theory (Claude Shannon) +

Cybernetics (Norbert Wiener) +

Vacuum tubes (electronics) +

Cathode-ray tubes +

Teletype printer 

The EDSAC (1949)

Colossus (1943)



A History of Innovation

5. Cambridge, Britain

Printing Press

The effect: The multiplication of knowledge

Steam Engine

The effect: The multiplication of goods

Electric motor

The effect: The multiplication of energy

Automobile

The effect: The multiplication of transportation

Computer

The effect: The multiplication of services



P.S.: Cambridge was a truly amazing place

1948: Alan Turing's “Intelligent Machinery" (later 

better known for the "Turing Test") 

1953: Francis Crick and James Watson discover 

the double helix of DNA 



The 3rd Industrial Revolution

1. Mechanized factory (mechanical loom)

2. Automated factory (assembly line)

3. Computerized factory (numeric control)



A History of Innovation

after 1950

Needs:

 Embedded computation (computation in every device)

Personal computation (computation at home)

Global communication (communicate with everybody)

Global access (access everything from one device)

Bioinformatics (computation for health)

1950 1970 1990 2000 2010



A History of Innovation

6-10. Silicon Valley



30

Silicon Valley in 1950
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The Society: Why Silicon Valley?

1950
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The Society: Why Silicon Valley?

• The technology, the money and the brains were 
on the East Coast and in Europe 

• The great universities were on the East Coast 
(MIT, Harvard, Moore School, Princeton, 
Columbia), and in Europe (Cambridge)

• The electronic giants were on the East Coast 
(Bell Labs, RCA Labs, IBM Labs, GE labs…)

• Britain and Germany won most of the Nobels
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The Society: Why Silicon Valley?

• The official history of Silicon Valley

– Defense/DARPA

– Fred Terman at Stanford and Stanford Industrial Park

– William Shockley’s lab 

– Fairchild/Intel/semiconductors

– Xerox PARC,  SRI Intl/computer-human interface

– Apple, personal computing, videogames

– Unix, Internet, Relational databases

– The dotcoms

– Google, Facebook, Twitter… social networking

– Airbnb, Uber… sharing economy

– AI, VR, Biotech…
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The Society: Why Silicon Valley?

• What Silicon Valley does not do…

– Not invented here: computer, transistor, 
integrated circuit, robots, Artificial 
Intelligence, programming languages, 
databases, videogames, Internet, personal 
computers, World-wide web, search 
engines, social media, smartphones, 
wearable computing, space exploration, 
electrical cars, driverless cars…
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The Society: Why Silicon Valley?

• What Silicon Valley does best

– Invented here: disrupting products

Silicon Valley  takes inventions 

and turns them into disruptive 

technologies



36

The Society: Why Silicon Valley?

• The San Francisco Bay Area is a unique 
society that promotes independent creative 
interdisciplinary thinking

disrupting writers…

disrupting music…
disrupting art…
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The Society: Why Silicon Valley?

• The San Francisco Bay Area is a unique 
society that promotes independent creative 
interdisciplinary thinking

The disruptors

Xerox PARC (first desktop, 

GUI, Ethernet, etc)

Doug Engelbart 

at SRI (first 

Internet and GUI 

demo)

Steve Wozniak 

(Homebrew Club 

and Apple)



Welcome to Silicon Valley

StudentsUniversities

Government

Think Tanks

Corporations

Startups

Funds

VCs 

Angels

Incubators

Executives

Philanthropists

Services

Open Source

Art/Design
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Innovation in Silicon Valley

• Open source 

39



Innovation in Silicon Valley

• The contribution of immigrants

40



Example: who invented Deep Learning 

(modern Artificial Intelligence)?

Kunihiko Fukushima: Japan

Hava Siegelmann: Israel

Sepp Hochreiter: Germany

Juergen Schmidhuber: Switzerland

Yann LeCun: France

Geoffrey Hinton: Britain/ Canada

Yoshua Bengio: France/ Canada

Andrew Ng: China

Daniela Rus: Romania

Fei-fei Li: China

Sebastian Thrun: Germany

DeepMind: Britain/ New Zealand

Ilya Sutskever: Russia

Quoc Le: Vietnam



Innovation in Silicon Valley

• Silicon Valley specialized in “global brand 

value”, not in revenues

Largest companies by revenue
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Innovation in Silicon Valley

• “Moonshot” projects

GoogleX
43

The PC at Xerox PARC

The Internet at SRI 

Intl

YESTERDAY:

TODAY:



Innovation in Silicon Valley

The convergence of different technologies 

multiplies creativity and makes the 

impossible possible

GoogleX
44

Convergence/ Disruption

Semiconductors

Personal Computing

Dotcoms

Smartphone

Biotech

1960   1970   1980   1990   2000   2010



A History of Innovation

6. Silicon Valley

• Silicon Valley1: The Semiconductor Disruption

– Convergence of: Electronics (Fred Terman) 

+ Physics (William Shockley, Robert Noyce, 

Jean Hoerni, Federico Faggin) + Chemistry 

(Gordon Moore, Andrew Grove) + 

Photography (planar process) + Material 

science (Sheldon Roberts) + Mechanical 

engineering (Eugene Kleiner) + Mathematics 

(Marcian Hoff)



A History of Innovation

7. Silicon Valley

• Silicon Valley 2: The Personal Computing Disruption

– Convergence of: computer + CRT video + office 

automation + gaming + cassette tape + modem + 

email + …



A History of Innovation

8. Silicon Valley

• Silicon Valley 3: The “Dotcom” Disruption

– Convergence of: computer + fiber optics + Internet + 

document management + brick & mortar economy



A History of Innovation

9. Silicon Valley

• Silicon Valley 4: The Smartphone Disruption

– Digital convergence of the 2000s: Information 

Technology + Telecommunication + Mobile phone + 

GPS + Digital camera + Entertainment



A History of Innovation

10. Silicon Valley

• Silicon Valley 5: The Biotech Disruption

– Convergence of: Information Technology + Lab 

Automation + Big Data + A.I. + Wearables + Genetics

Personal Genomics

Genome editing (TALEN, CRISPR)

Gene therapies (CAR-T)

“Designer babies” (PGD, IVG)



A History of Innovation

10. Silicon Valley

• Silicon Valley 5: The Biotech Disruption

– Convergence of: Information Technology + Lab 

Automation + Big Data + A.I. + Wearables + Nanotech 

+ 3D printing

Lab Automation I.T. A.I.

Data Hypotheses
Drug/ 

Therapy

Wearables 3D printing Nanomedicine



A History of Innovation

6-10 Silicon Valley, USA

Printing Press: The multiplication of knowledge

Steam Engine: The multiplication of goods

Electric motor: The multiplication of energy

Automobile: The multiplication of transportation

Computer: The multiplication of services

Silicon Valley: The multiplication of digitization



The Future of Innovation

• The three-dimensional convergence…



Technologies that will shape the 21st century

• Artificial Intelligence

• Virtual Reality

• Nanotech

• Biotech

• 3D Printing/ Wearables

• Space/drones

• Internet of Things

• Fintech/Blockchain

• Big Data

• Sharing Economy



Business Opportunity

• Internet of Things

• Biotech

• Blockchain

• Wearables

• Nanotech

• 3D Printing

• Virtual Reality

• Artificial Intelligence

54

My personal opinion: 

business opportunity in the 

next 5 years



Disruptive Potential

• Internet of Things

• Biotech

• Blockchain

• Wearables

• Nanotech

• 3D Printing

• Virtual Reality

• Artificial Intelligence

55

My personal opinion: 

disruptive potential



The 3D Convergence

Three parallel kinds of convergence:

1. What happens when these technologies interact?

2. Coexistence of the digital and physical world

3. Art and Humanities/ Science and Tech

The place that masters the "convergence" 

will enjoy a strategic advantage



1. The Technological Convergence
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3D 

printing

A.I.

Wearables

Nanotech

BIG 

DATA

Internet of

Things

Block-

chain

Sharing/

Crowd

SPACE

BIOTECH

materials
materials

batteries

chipsbatteries

chips
nanodrugs

resourcesfunding

datadata
data

security

security

analytics

artifacts

artifacts



PRODUCES

SECURES

LEARNS FROM

CONSUMES

Example:



PRODUCES

LEARNS 

FROM

Example:

DEVELOPS

DRUGS

PRODUCES

CONSUMES



Technological Convergence

• Digital convergence of the 2000s: Information 

Technologies + Telecommunication + Consumer 

Electronics + Entertainment =
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Technological Convergence

• Post-digital convergence of the 2020s: AI + VR + 

Nanotech + Biotech + 3D Printing + IoT + Big Data 

+ … =
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The 4th Industrial Revolution

1. Mechanized factory (mechanical loom)

2. Automated factory (assembly line)

3. Computerized factory (numeric control)

4. Internet factory (IoT + Big Data + A.I. + ...)



The 3D Convergence

Three parallel kinds of convergence:

1. What happens when these technologies interact?

2. Coexistence of the digital and physical world

3. Art and Humanities/ Science and Tech

The place that masters the "convergence" 

will enjoy a strategic advantage



2. The Digital-Physical Convergence

64



2. The Digital-Physical Convergence

Beyond Smart Cities

Cities are not just buildings, streets and cars…

There are also people!



Social science

Neuroscience

Computer Science

Political Science

Biology

Artificial Intelligence

Design 

Game Theory



Beyond the Smart City: 

Positive Engagement

• Improving the existing “positive engagement” 

(“peace”) generates new wealth for the city

• People’s ability to create new wealth directly 

depends on how “good” they can be to each 

other

• Cities are engines of positive engagement 



Beyond the Smart City: 

Positive Engagement

• Augmented Intelligence for insoluble problems 

(“wicked problems” or “messes”)

– Horst Rittel and Melvin Webber: “wicked 

problems”  (1972)

– Russell Ackoff: “messes" (1974)

– Wicked problems are not isolated, they are sets 

of problems, each one influencing others



Messes

• Visualizing big data

69
Bob Horn’s digital murals



Beyond the Smart City: 

Positive Engagement

70

Neeraj Sonalkar’s IDN



2. The Digital-Physical Convergence

Beyond Smart Cities
• From Computational Social Science to Technology Park:

– A methodology to discover needs in society

– A factory of hundreds of startups

– A social innovation park



The 3D Convergence

Three parallel kinds of convergence:

1. What happens when these technologies interact?

2. Coexistence of the digital and physical world

3. Art and Humanities/ Science and Tech

The place that masters the "convergence" 

will enjoy a strategic advantage
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3. Art/Tech/Science Convergence

• Leonardo ISAST (Frank Malina, 1967)

• Djerassi Artists in Residence program (Carl Djerassi, 

• YLEM (Trudy Reagan & Howard Pearlmutter, 1981)

• UC Berkeley's ATC (Ken Goldberg, 1997)

• Zero1 (Andy Cunningham, 2000)

• LASERs (Piero Scaruffi, 2008)

• BAASICS (Selene Foster and  Christopher Reiger, 2011) 

• LAST festival (Piero Scaruffi, 2014)
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www.lasertalks.com

Leonardo Art/Science Evenings
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The LAST Festival
Life Art Science Technology festival

www.lastfestival.org



3. Art/Tech/Science Convergence

• The future is interdisciplinary: Sociologists + 

Economists + Artists/Designers + Scientists + 

Engineers 

• The traditional specialist is not well suited for this 

future of converging disciplines.



Art/Tech/Science Convergence

• 1,000 years ago China was inventing 
everything and the West was copying

77



Art/Tech/Science Convergence

• Scholar-official of the Song dynasty: the 
universal man, combining the qualities of 
scholar, poet, painter, statesman

• A very interdisciplinary spirit

• The “T” person

78



The Future of Convergence

• Int



My Prediction: 

the Science of Longevity



Longevity

Record of longevity: Jeanne Calment 

died at the age of 122 in 1997



Longevity

1993: Cynthia Kenyon (UCSF): disabling Daf-2  gene

1999: Leonard Guarente (MIT) identifies the longevity 

gene in yeast, sir2

2010: Rochelle Buffenstein (Univ of Texas): NRF2 

protects the body against aging

2012: the hydra is “immortal” due to the FoxO gene 

(Kiel Univ)

2016: Manfred Kayser (Erasmus Medical Centre): 

MC1R is responsible for looking older



Longevity

MIT Convergence



Longevity

MIT Convergence

Source:

MIT (2011)


