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The 3 Groups of People
Watching Today

Doubters

You're ignoring Al

Believers
You're dabbling with Al

True Believers

You're taking advantage of Al
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The 4 Indu_strial
Revolutions

s O

First Industrial Revolution
1760s - 1840s ,.
Marked by the transition from hand production methods to machines, AV ' { :
the rise of the textile industry, and the development of steam power g R -
and iron production. ; ‘

Second Industrial Revolution
1870s - 1914

Characterized by the expansion of electricity, petroleum, and steel
production. It also saw the advent of the internal combustion engine,
the telephone, and significant advances in manufacturing and
production processes.

Third Industrial Revolution " ‘
1960s - Present

Also known as the Digital Revolution, it involves the rise of
electronics, information technology, and automated production. The Y
development of computers, the Internet, and digital communication ~ r

has been pivotal. .

Fourth Industrial Revolution
2010s - Present

Known as Industry 4.0, it encompasses the fusion of technologies
blurring the lines between the physical, digital, and biological
spheres. It includes advancements in Al, robotics, the Internet of
Things (loT), genetic engineering, quantum computing, and other
emerging technologies.
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|THE Al INDUSTRIAL REVOLUTION | PATRICK BET-DAVID

Huge Opportunity & Risk

An industrial revolution as a unique time period for economic
opportunity and risk. Each industrial revolution brings transformative
changes that create significant economic opportunities and risks:

ECONOMIC OPPORTUNITIES ECONOMIC RISKS

Innovation and Growth 1. Job Displacement
New technologies and industries emerge, Automation and new technologies can render certain
driving economic growth and creating new jobs and skills obsolete, leading to unemployment
markets. and economic displacement for affected workers.
Job Creation 2 Inequality
Although some jobs become obsolete, new Economic gains may be unevenly distributed,
types of employment opportunities arise in leading to increased income and wealth
emerging sectors. inequality.
Productivity Gains 3 Market Disruption
Improved production processes and Established industries and companies may
efficiencies lead to higher productivity and struggle to adapt to new technologies, leading to
economic output. business failures and market volatility.
Investment Opportunities 4. Regulatory Challenges
New industries and technologies attract Rapid technological advancements can outpace
investment, leading to potential financial regulatory frameworks, creating uncertainty and
returns for investors. potential risks for businesses and consumers.
Entrepreneurship 5 Social Impact
Innovators and entrepreneurs can capitalize on The societal changes brought about by industrial
new technologies and market needs, leading to revolutions can lead to social unrest and
the creation of new businesses and startups. resistance to change.
[=] 571 =]
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First Industrial
Revolution oo

Number of People: Percentage:

WURKFORCE By 1801, around 3 million people were It is estimated that about 30-40% of the
engaged in agriculture in England. By 1851, workforce transitioned from agriculture
IMPABT this number had dropped to about 1.5 million, to industrial sectors during the First
with many moving to industrial jobs in textiles, Industrial Revolution.
iron production, and other sectors.

B
o
~

KEY INVENTIONS AND THEIR IMPACT

Impact on Transportation and Manufacturing: In 1830, there were over 600 miles of
railway in Britain. By 1850, that number grew to an estimated 6,600 miles of railway. Steam
engines powered factories, enabling mass production. The number of steam enginesiin
use in Britain grew from a few dozen in the 1770s to over 10,000 by 1800.

Industries Impacted:

Steam

Eng ine Negative: Traditional water-powered and wind-powered industries struggled to compete.
James Watt, 1769

Positive: Textile mills, coal mining, iron works, and railways saw significant growth.

IMPACT ON TEXTILE PRODUCTION:

One Spinning Jenny could spin eight threads at once, compared to the single thread
spun by traditional spinning wheels. By 1788, there were over 20,000 Spinning Jennies in
use in Britain, significantly reducing the need for manual labor in spinning.

Industries Impacted:

S Pl nn | ng Positive: Cotton mills and factories increased production capacity.
Negative: Home-based spinning industries faced severe decline as they couldn't match
Jenny the efficiency.

James Hargreaves, 1764
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FIRST INDUSTRIAL REVOLUTION

KEY INVENTIONS AND THEIR IMPACT

Loom
Edmund Cartwright, 1785

Cotton
Gin

Eli Whitney, 1793

Iron Smeltlng
Techniques

Abraham Darby,
Early 18th century
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Power looms automated weaving, increasing output and reducing labor costs. Labor
productivity increased by a factor of 20, the work previously done by 2000 people only
required 100 workers. Initially, many handloom weavers lost their jobs, but eventually,
new jobs were created in mechanized weaving.

Industries Impacted:
Positive: Large textile factories flourished.

Negative: Small-scale handloom weavers saw their businesses collapse.

IMPACT ON COTTON PRODUCTION:

The cotton gin could clean up to 50 pounds of cotton per day, compared to one pound
per day by hand. Cotton Industry: U.S. cotton production skyrocketed from 1.5 million
pounds in 1790 to 85 million pounds by 1810.

Industries Impacted:
Positive: Cotton plantations and textile factories experienced massive growth.

Negative: Manual cotton cleaning methods became obsolete.

IMPACT ON IRON PRODUCTION:
Innovation: Darby’s method of using coke instead of charcoal increased both the
quantity and quality of iron produced.

Production Increase: British iron production increased from 17,350 tons in 1740 to
260,000 tons by 1800.

Industries Impacted:
Boost: Iron foundries, machinery production, and construction industries grew rapidly.
Decline: Charcoal-based iron production methods declined due to higher costs and
lower output.
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Second Industrial
Revolution eomnwue

Number of People: Percentage:

IMPACT Milli f work d f I [ A imately 40-50% of
illions of workers moved from small-scale pproximately 40-50% o
SMAI-I-SGAI-E artisanal work to factory-based employment. In businesses were affected by the
MANUFACTURING  theUnited States, manufacturing employment shift to mass production and
grew from 2.5 million in 1870 to over 8 million by 1910. assembly lines.

KEY INVENTIONS AND THEIR IMPACT

IMPACT ON TECHNOLOGY AND INDUSTRY:

Steam provided 80 percent of the mechanical drive capacity in manufacturing in 1900,
but electricity provided over 50 percent by 1920 and 78 percent by 1929.

Industries Impacted:

Positive: Electrical equipment manufacturing, power generation companies, and
electric utilities.

Negative: Traditional steam-powered and manual manufacturing methods saw a
Elect ricity reduction in usage.
Late 19th century

IMPACT ON COMMUNICATION:

Adoption: By 1900, there were over 1.3 million telephones in the United States, growing
to over 6 million by 1910. Revolutionized business operations by enabling instant
communication over long distances.

Industries Impacted:

Te | e p h one Positive: Telecommunications industry, customer service sectors, and global trade.
Alexander Graham Bell, Negative: Telegraph services faced significant reductions as telephones became more
1876 widespread.
(=5 E]
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SECOND INDUSTRIAL REVOLUTION

KEY INVENTIONS AND THEIR IMPACT

Internal
Combustion
Engine

Nikolaus Otto, 1876
Karl Benz, 1885

Assembly
Line
Henry Ford, 1913
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IMPACT ON TRANSPORTATION AND MACHINERY:

Automobiles: The number of cars in the U.S. grew from a few hundred in the 1890s to
over 1.5 million by 1916. Between 1908 when the Ford Motor Company introduced the
Model T and 1927, when its production ended, the number of registered automobilesin
the United States grew from 197,500 to more than 23.1 million.

Industries Impacted:
Positive: Automotive industry, oil and gas industry, and machinery manufacturing.

Negative: Horse-drawn carriage manufacturers and related businesses experienced
adownturn.

IMPACT ON MANUFACTURING:

Efficiency: Drastically reduced the cost and time of manufacturing. The time to
assemble aModel T car dropped from 12 hours to just 1.5 hours. By 1914, Ford’s
factories were producing 250,000 cars annually.

Industries Impacted:

Positive: Mass production industries, especially automotive and consumer goods
manufacturing.

Negative: Small-scale and artisanal manufacturing struggled to compete with the
efficiency and cost-effectiveness of mass production.



Third Industrial
Revolution s

Manufacturing Decline:

SHIFT IN Manufacturing jobs inthe U.S. The number of U.S. Manufacturing
declined from about 30% of the employees peaked at 19.5 million in
EMPLUYMENT workforce in 1950 to less than 109 by 1979 and is at roughly 13 million today.
2010. This represents a reduction of
over 7 million manufacturing jobs.
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SHIFT IN EMPLOYMENT
Growthin IT and Related Industries: Employmentin T, ot
telecommunications, and electronics sectors grew
substantially. For example, (IT) occupations, rose from 450,000
in 1970 to 4.6 million in 2014 . t=al
781,000
a 450,000
Information Technology (IT) Workers, Total and Percentage 0
of Civilian Labor Force: 1970 to 2014' 1970 1980 1990 2000 2010 2014
(Civilian labor force, 16 years and over. For information on confidentiality protection, sampling error,
2.9%

nonsampling error, and definitions, see www2.census.gov/programs-surveys/acs/tech_docs/

accuracy/ACS_Accuracy _of_Data_2014.pdf)

1970 1980 1990 2000 2010 2014
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THIRD INDUSTRIAL REVOLUTION

KEY INVENTIONS AND THEIR IMPACT

Transistor
John Bardeen,

Walter Brattain,
William Shockley, 1947

Semiconductor Market Revenue
Worldwide from 1987 to 2025
(in billions U.S. dollars)

Personal

Computer
1970s-1980s

Percentage of Households in the
United States with a Computer at
Home From 1984 to 2016
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IMPACT ON ELECTRONICS AND COMPUTERS:

Adoption: The transistor replaced vacuum tubes, leading to the development of smaller,
more efficient, and more reliable electronic devices.

Industry Growth: The semiconductor industry grew rapidly, with global sales reaching
$300 billion by 2010.

Industries Impacted:

Positive: Semiconductor manufacturing, consumer electronics, and computer industries.

Negative: Vacuum tube manufacturers saw their businesses become obsolete.

IMPACT ON ACCESSIBILITY AND BUSINESS:

Adoption: By the mid-1980s, millions of personal computers were in homes and offices
worldwide. By 2010, there were over 1 billion PCs in use globally.

Productivity: PCs transformed business operations, enhancing productivity and enabling
new business models.

Industries Impacted:

Positive: Software development, IT services, and peripheral device manufacturing.
Negative: Typewriter manufacturing and related industries faced significant declines.
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THIRD INDUSTRIAL REVOLUTION

KEY INVENTIONS AND THEIR IMPACT

Internet

ARPANET in 1969,
World Wide Web by Tim
Berners-Lee in 1989

Number of People Using Internet
inthe Last Three Months

Mobile

Phones
1980s-1990s

IMPACT ON COMMUNICATION, COMMERCE, AND INFORMATION SHARING:

Adoption: Internet usage grew from a few thousand users in the early 1980s to over 2
billion by 2010.

Economic Impact: E-commerce sales reached $1trillion by 2010, transforming retail and
service industries.

Industries Impacted:
Positive: Online retail, digital marketing, and cloud computing.
Negative: Traditional brick-and-mortar stores and print media struggled to compete.

IMPACT ON COMMUNICATION AND INFORMATION ACCESS:

Adoption: The number of mobile phone users grew from a few million in the 1980s to over 5
billion by 2010.

Economic Impact: The mobile phone industry became a trillion-dollar market by 2010,
driving innovation and connectivity.

Industries Impacted:
Boost: Telecommunications, mobile app development, and portable electronics.

Decline: Landline phone services and public payphones experienced significant reductions.

= World population Mobile phone subscriptions’

10.0B 8508

8.0B

More Phones Than People ==
Estimated number of mobile-cellular phone 6.0B /

subscriptions vs. world population estimates
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