The Reinvention of America

How New Technologies & World Historic Forces
are Transforming Our Era & Our Cities for the Better

By Peter Leyden / Founder of Reinvent




WIRED to Reinvent




Robotics

Artificial Intelligence Virtual Reality

Clean E
Sustainaple Food

Biotech
Gaming

Maker Manufacturing

Space Blockchain
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The Global










Our Time of Reinvention
il




Day two of testing and the stdents are
getting restless, Tomorrow 1s the maih
exam. 4 hours of math means that we prob-
ably won't use the typewriters much, but
you never know. The tap of typebars can
often revive a slugglsh mind.
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From Analog To Digital
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From Unsustainable to Sustainable
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The Sub-Transformations



All Digital: The Revolution Continues




Demographic Change: The Millennials







The Inexorable March of Moore’s Law

What happens when you keep doubling again and again




Exponential Increase in Power - Megahertz

Computers are Almost 25,000 Times More Powerful in 40 years

1977 Apple ll 2017 Dell
1mhz for $5,000 4,000mhz for $850
$5,000/mhz $0.21/mhz




Exponential Increase in Clock Speed - MFLOPS

The clock speed - as well as the size & price - are from different worlds

: -
- . "‘
v m H
. "V.!‘.’
: : ! ’,

197

2017

ILLIAC IV '
Super Computer IPhone 7/
200 MFLOPS 300 GFLOPS
$31 Million $649



https://linustechtips.com/main/topic/617961-how-many-gigaflops-is-your-pc/
https://en.wikipedia.org/wiki/FLOPS

Incredible Shrinking Size of Computers
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Dramatic Decline in Cost - Storage

$700,000.0

/700000

525000

1981 2013

5MB = $3,500
$700,000 per Gigabyte

3,000,000 MB = $129
$0.04 per Gigabyte

175000
$120,000.0

$53,000.0

5 $207.0 $7.1 $0.7 $0.1 $0.0
1981 1984 1989 1996 2000 2005 2009 2013

Source: StatisticBrain



http://www.statisticbrain.com/average-cost-of-hard-drive-storage/

The Piling up of Big Data

The doubling phenomenon hits data & the hockey stick ramping begins

SIA=
The world’s data is doubling
every 2 years
o /B
Now we produce
b exabytes every 2 days

4 /B

8,000 BC to 2003
7 7R | = 5 Exabytes (EB)
0 /B

8,000 BC ... .. 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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The Network Effect & Exponential Growth

The Exponential Growth that comes when everyone invites just two




The Two Infernet Booms

Before 1990 only 6 percent of world’s data was digital. Now it’s all digital.

Text Photo

Low Bandwidth Internet

Music Television Film

High Bandwidth Internet




Percentage Online By Region of the World

The world is fast following the adoption in the West

17.4% - % of region online in 2010

- % of region online in 2000

I 10.9%

N America Europe Oceana Latin America Middle East Asig Africa World Totall



Telecom’s Next 10 Years

Online connections will piggy-back on the explosion of mobile phones

People on the Internet

e 40 Percent of World Population

People with Mobile Phones
e /5 Percent of World Population

Full Broadband Wireless

e Soon all will have access to 4G +






Technology Adoption Curve

The classic process of adopting any technology into a society

Laggards

Late Majority

Early Majority

Early Adopters

\L A

Innovators




Mechanics of a Paradigm Shift

The process of a rapid shift from one prevailing paradigm to another

Old New
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lnexorable Growth in Global Air Passenger Traffic

OB
1950 1960 1970 1980 1990 2000 2010

Source - Weforum



http://reports.weforum.org/travel-and-tourism-competitiveness-report-2015/chapter-1-4-global-air-passenger-markets-riding-out-periods-of-turbulence/

Now 10 Percent of Global Economuy is Travel & Tourism

» $7.2 Trillion of
Global GDP in 2015,

representing 9.8%.

- Way more than Global oll
revenues of $5 Trillion

Source: Investopedia



http://www.investopedia.com/ask/answers/030915/what-percentage-global-economy-comprised-oil-gas-drilling-sector.asp

Projected Tourist Arrivals Waoarldwide Until 2030

International tourist arrivals worldwide expected to reach 1.4B by 2020 and 1.8B by 2030

1800
S 1600
=
= 1400
Q
2
g 1200
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S 1000
5
e
2 800
=
S
S 600
C
o
S 400
o
=
200
0

M Africa
B Middle East

 Americas

! Asia and the Pacific

W Europe

Source: UNWTO 1950

1960 1970

1980 1990 2000 2010

Forecasts

2020

2030


http://www.e-unwto.org/doi/pdf/10.18111/9789284419029

Apple Tracking the Inevitable

From Visionary Startup to the Most Valuable Company in the World

$0B
1985 1989 1993 1997 2001 2005 2009 2013 2017

Source:!The Verge & YCharts



http://www.theverge.com/2012/2/29/2832650/apple-market-cap-500-billion
https://ycharts.com/companies/AAPL/market_cap

Top 5 companies in the World 1n 2001

#l‘hp

$406B $365B $272B $261B $260B

Source: Visual Capitalist


http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/

Top 5 companies in the World in 2006

$293B $273B


http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/

Top 5 companies in the World 1n 2011

$2378B $228B


http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/

Top 5 companies in the World in 2016

$582B $556B $452B $364B $359B

Source: Visual Capitalist


http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/




The Growth in Tech Users 1s Global

The vast majority of tech customers come outside the United States

B US Population
B YouTube Monthly Users

B Google Monthly Users
B Facebook Monthly Users

Source: Newsroom & Search Engineland



https://newsroom.fb.com/company-info/
http://searchengineland.com/google-now-handles-2-999-trillion-searches-per-year-250247

American Sectors In the Global Context

America’s Elite are now the Global Elite of a much bigger pie

Top Performing American Sectors
Silicon Valley
Hollywood
Wall Street
Biotechnology
Aerospace

Military

ligher Education

Healthcare

Anything Innovative




Top 1% Share of Total Income

American incomes above $398,900 in 2008 make the cut - like the 1920s

22 %

19 %

16 %

13 %

9 %

6 %

3 %

0%

1913

1918

1923

1928

1933

1938

1943

1948

1953

1958

1963

1968

1973

1978

1983

1988

1993

1998

2003

2008

2013



Top 1% Owns as Many Assets as Bottom 90 % Today

American inequality back where it was at the start of the Great Depression in 1930s

% %
40 — — 40
35 —Bottom 90%  —Top 0.1% A 35
30 7 — 30
25 7 . — 25
Inequality
20 — trends — 20
reverse In the

15— mid-1980s — 15
10 — . — 10
> — 5
O | | | | | | | | | | | | | | | | | | | | | | | | | O

M N «=H L O M N LO SO ™M N = L0 o ™M N - O O M N «w L 5 m

-I = (N (N m o < S ¥ IO 1 O O O N N 0O 00 0 0O OO O O o

S 6O O OO O 0 O O GO OO 60O 6O 60O 60O o600 60O 60O o600 60O 60O 60O 0O O O A& o

i i i i i i i i i - i i i i i i i i i i i i N N N N

Source: The World Wealth and Income database, DB Global Markets Research






The Long View of Long Booms

True economic growth is much more about core technologies & market integration

Financial Crash >

Global Boom >

American Boom >
Cold War Ends >

)
| | | |
1980 1990 2000 2010 2020
Oil Shocks >
Free World Boom >
American Boom >
WW?2 Ends > >

| | | | |
1940 1950 1960 1970 1980



The Long View of Long Booms

True economic growth is much more about core technologies & market integration

)

| | | |
2020 2030 2040 2050 2060

Financial Crash >

Global Boom >

American Boom >

Cold War Ends >

)
| | | | |
1980 1990 2000 2010 2020



The Next Mega Tech Adoption

Almost certainly a wide array of clean energy & sustainable technologies and infrastructure

Sustainable Tech

o ,_/

\

Computer and Internet Tech

\. o /

Post WWII Tech

w\
\

1940 1980 2020 2060

Source: U.S. Bureau of Economic Analysis; www.cnbc.com/id/20510977



http://www.cnbc.com/id/20510977
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The Chinese Long Boom




2017: Top Ten Companies in the World

. . o — .

$749B $628B $528B $491B $463B

$442B $440B $400B $358B $340B

Source: Visual Capitalist


http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/

Growth of the Chinese Middle Class

The Chinese Population of 1.3 Billion are dramatically moving to the Middle Class

Source: SMH 2009 2030


http://www.smh.com.au/comment/the-killer-fact-about-the-chinese-middle-class-20170726-gxj1z7.html

Growth of the Global Middle Class

The global middle class is growing at a faster rate than global population

==\World Middle Class === \World Population
9 90%
8 80%
M
s 7 70%
3 ¢ 60%
wd
5 5 50%
S
S 0
:% 4 40%
3 30%
2 20%
1 10%

1950 1970 1990 2010 2030

Source: Brookings



https://www.brookings.edu/wp-content/uploads/2017/02/global_20170228_global-middle-class.pdf

Future of Work and Smart Cities




More Workers Now Independent: One-Third of U.S.

The majority of freelancers & contractors consistently like it better than regular jobs



https://www.upwork.com/press/2014/09/03/53-million-americans-now-freelance-new-study-finds-2/

More than One-Third of Americans Earn Multiple Incomes

Percent of Americans who reported income coming from more than 1 source

Source: Report of Findings


https://docsend.com/view/4wizcjb
http://www.apple.com

Technology & the Rise of Labor Productivity

200 — Productivity:
Output per hour
e
O
<
=
S 150 —
LL
C —
S O
© O
S
== | |
C O . Median Family
-'?v 100 — / Real Income
>
s
D)
3
J ==
D
50 —

| | | | | | | | | | | | | | |
1945 1950 1955 1960 196 1970 1975 1980 198 1990 1995 2000 2005 2010 201

Source: House of Debt


http://houseofdebt.org/wp-content/uploads/ch1_20140317_1.png
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http://www.economist.com/news/special-report/21700758-will-smarter-machines-cause-mass-unemployment-automation-and-anxiety




Machines do Routine Work & Humans Non-routine

| Non-routine cognitive
United States employment, by type of work

60 —

50 — Routine cognitive

40 —

Routine manual

30 —

Millions of Jobs

20 — Non-Routine manuadl

10 —

| | | | | | | | | | | | |
1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2017

Source; Economist


http://www.economist.com/news/special-report/21700758-will-smarter-machines-cause-mass-unemployment-automation-and-anxiety

A Potentially Fruittul Coexistence
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The Internet Video Explosion

Since YouTube more than half of all internet traffic is video

B web B FTP B Email B Telnet B DNS B Newsgroups B P2P




The Internet Video Explosion - Extended

Since YouTube more than half of all internet traffic is video

B web B FTP B Email B Telnet B DNS B Newsgroups B P2P
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Group Video Adoption Curve

The classic process applied to interactive group video

Group Video period

A\ A

Skype 1-to-1 period

A\ A

Note: figures are in billions of chained 2000 dollars

Source: U.S. Bureau of Economic Analysis; www.cnbc.com/id/20510977



http://www.cnbc.com/id/20510977

The Next Era of Complex Collaboration




A Virtual Video Choir

A prescient example of extremely nuanced, complex collaboration
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The U.S. Millennial Generation Now Ascendant

Millennials Baby
oM (1981 - 1997) Gen X Boomers
4M

M Ages 20 - 60

™

OM
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Source: Pew Research Center. A g e
http.//www.pewresearch.org/fact-tank/2016/04/25/millennials-overtake-baby-boomers/



The U.S. Millennials Will Dominate By 2025

Millennials Bab

5M (1981 - 1997) Boomgrs
Gen X

1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

4M

3M

2M

1M

OM

Source: Pew Research Center. Ag e
http.//www.pewresearch.org/fact-tank/2016/04/25/millennials-overtake-baby-boomers/



Global Millennial Generation Even Larger Force Todauy

Gen Z Millennials Baby -
135M (1981 - 1997) Cony Boomers Silent Gen

Ages 18

108M

81M

54M

2M

OM
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Age

Source: Pew Research Center



http://www.pewresearch.org/fact-tank/2015/05/11/millennials-surpass-gen-xers-as-the-largest-generation-in-u-s-labor-force/ft_15-05-11_millennialsdefined/

Global Millennial Generation Even More Impactful In

Gen Z : : Bab
Millennials Y
135M (1981 - 1997) Boomers
Gen X

108M

54M Age 20 - 60

27M

oM EEE e, R R R

1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Source: Pew Research Center Ag e



http://www.pewresearch.org/fact-tank/2015/05/11/millennials-surpass-gen-xers-as-the-largest-generation-in-u-s-labor-force/ft_15-05-11_millennialsdefined/
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Principled




Boomer Life Stage Timeline

At every life stage Boomers drove the economy & society and reshaped America

Aging >

Middlife

Young Adults >

Childhood :>

| | | |
1945 1965 1985 2005 2025



Millennials Life Stage Timeline

Millennials similarly will drive the economy & society and reshape America this century

Bonus Age >

)
| | | | | |
1980 2000 2020 2040 2060 2080



Millennials Impact on the 21st Century

The Boomers are fading off the stage and the Millennials are just ramping up
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The Shifting American Workforce

The rise of the Millennials and the fall of the Boomers - not a theory, a fact
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Projected Hispanic Population Boom

By 2050 Hispanics will be Almost One in Three Americans
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Courtesy of the New Politics Institute
Source: U.S. Census Bureau and Pew Hispanic Center, 2/11/08



Flashback to 20th Century Immigration
The Hispanics of that Era were Irish, Italian and Jewish
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The Melding of America

The U.S. Will be Majority Minority (47% White) by 2050 - like California today
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Source: U.S. Census, March 2004, Pew Research Center, 2/11/08; Courtesy of the New Politics Institute
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Our Record Setting Run since the 1880s

16 of the 17 hottest years on record all since 2001 - with 2016 the hottest ever
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Source: htto://data.giss.nasa.gov/qistemp/qraphs v3/Fig.AZ.t Global Land-Ocean Temperature Index (C) (Anomaly with Base: 1951-1980)



http://data.giss.nasa.gov/gistemp/graphs_v3/Fig.A2.txt

CO2 Levels Over the Last 2000 Years

Concentration of CO2 from year 0 to 2000 - now highest level & counting
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http://www.epa.gov/climatechange/science/causes.html
http://www.apple.com

CO2 Levels Last 400,000 Years - Since Humans
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The Swanson Effect - Price of PV cells
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http://www.treehugger.com/renewable-energy/worldwide-solar-power-capacity-53x-higher-9-years-ago-wind-power-6x-higher.html

Solar Should Be Cheaper Than Coal Very Soon

Solar’s plummeting costs projected to continue by Bloomberg New Energy Finance
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https://www.bloomberg.com/news/articles/2017-01-03/for-cheapest-power-on-earth-look-skyward-as-coal-falls-to-solar

Solar Hitting the Tipping Point

Solar panels start hitting tech economies of scale

Solar PV Global Capacity and Annual Additions, 2005-2015
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Food 321936t

Reduced Food Waste 70.53 GT

Plant-Rich Diet 66.11 GT

Land Use 19sar

Tropical Forests 61.23 GT

Silvopasture 31 .19 GT

Regenerative Agriculture 23,15 GT

Temperate Forest 2261 GT

Tropical Staple Tree Crops 20.19 GT

Conservation Agriculture 17 35 GT

Peatlands 2157 GT

Tree Intercropping 172 GT

Managed Grazing 16.34 GT

Afforestation 1806 GT

Clean Cookstoves 1581 GT

Bamboo 7.22 GT

Farmland Restoration 1408 GT

Improved Rice Production 1134 GT

Materials
111.78 GT

Refrigerant Management 89.74 GT

Educating Girls 59.6 GT

Alternative Cements 6.69 GT

Water Saving - Household 461 GT

Bioplastics 4.3 GT

Household Recycling 277 GT

Industrial Recyling 2.77 GT

Buildings and Cities
District Heating 93T 94.9 GT

Family Planning 596 GT

Insulation 827 GT

LED Lighting (Household) 7.81GT

Heat Pumps 52 GT

LED Lighting (Commercial) 504 GT

Building Automation 462 GT

| Smart Thermostats 262 GT

Walkable Cities 2.92 GT

"Bike Infrastructure 237 GT




Massive Infrastructure Rebuilld

We would have a huge economic boost if we took a sustainable rebuild seriously

The Energy Grid

e The Transportation System
e Reorganizing Urban Footprint

e Highly Efficient Housing & Buildings

e Sustainable Agriculture and Food

e Adaptability to Weather and Climate
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Eras of American Reinvention
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One Third of Americans Now College Grads

Today 60 percent have some college experience - with 90 percent high school grads
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http://www.apple.com
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http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/
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http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/



http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/
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John Maynard Keynes,
Economic Possibilities for our Grandchildren

(1930) ==\
“"We are suffering just now from a bad attack of
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than an improvement in the decade which lies
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& Nuclear War
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The Great
Depression
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The Only Existential Formula

In the end all you have is People plus Technology to solve your era’s problems

Human Resources + Available Technologies = Solutions

Steve Jobs






The Tools & Talents of FDR’s Era

Typewriter pools to scale up communication - and the underutilized talents of women




Accomplishments
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