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Foresight 101: Era-based Look at Industries + Market Transitions

Plateau of Change

f ‘Mainstreaming’

Disruptions
lead to Next Era!ll

Rapid Change

Accelerating’

Slow Change

‘Emerging’



Eras of Mobility

Planes
Rockets

----->

Cars

Rail

-------->

What is next?

] Electric Vehicles
(Battery + Fuel cell)

Boats

Human / Animals O Assistive + Autonomous

] Low-Volume Production

(1 Sub-orbital Space



Monitoring & Anticipating Changes
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‘Captain Era’ of
Software Supported 2035
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Eras of
Manufacturing

Clay
Stone
Wood

/ Silicon

J

Plastics

V‘----->

Copper Bronze
Iron-Steel

What is next?

eCarbon-based
Nanoscale Materials

eBiomaterials

eAdditive (3D) Printing
(Minor Era)



Eras of
Media/Communication

o)
Social o3 _o?:
Many to Many 5\ o)

) 5/

Broadcast 2
One to Many .és

One-to-One o—0 What is next?

1 Internet of Things
(loT)

O Intelligent Assistants



How will societies navigate transitions of major sectors?

-—-—>

] Transportation/Mobility

] Healthcare / Wellness

] Agriculture / Farming / Food
] Retail

. Media / Communication

] Education / Learning




Tapping My Inner “Futurist”?






Foresight 101: Cone of Plausibility

Multiple Outcomes, Multiple Time Horizons

Scenario B

Scenario C

Past Present

Plan A

ScenarioD

Expected future

Scenario E
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Every day | make an effort to move toward

what | do not understand.
- Cellist, Yo-Yo Ma



Foresight: Three Mechanisms of Change

Trends
(Continuities) /

Events
(Discontinuities) //>

Choices
(Discontinuities)

Plausible
Future

Possible
Futures

Preferred
Future

Forecasts

Scenarios

Visions



Four Futures Thinking

?

Continued
Growth

| ENERGY

B8 Microsoft

Disciplined
- Constrained

Transformed

**BlackBerry.

M

NOKIA

Decline
- Collapse

* Jim Dator, University of Hawaii



Always be able to imagine the Four Futures of ... ?

Continued Dlsapllm?d Transformed Decline
Growth - Constrained - Collapse

* Jim Dator, University of Hawaii



World Population over the last 12,000 years and UN projection
until 2100
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Data source: World Population over 12000 years (various sources), Medium Projection — UN Population Division (2015 revision)
OurWorldInData.org/world-population-growth/ =« CC BY-SA



Drivers of Change

Foresight Culture



Global Drivers of Change 2017 — 2050

United States of America  China
203 .. 2030 ... 1.415.545.000

E

100+

C——

A FAMAIF

E

Demographic Working with Blockchain & Smart Contracts
Destinies Intelligent Systems for Trusted Transactions



Globalization Reshaped by Demographic Realities

Female

Stage 1 - expanding Stage 2 - expanding Stage 3 - stationary Stage 4 - contracting

Rural vs Urban Labor Markets Education and Skilled Labor
Industry Make-up  Infrastructure Spending Electorate Sentiment



s World population growth, 1750-2100

in Data
Annual growth rate of the world population
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Data sources: Up to 2015 OurWorldIinData series based on UN and HYDE. Projections for 2015 to 2100: UN Population Division (2015) — Medium Variant.
The data visualization is taken from OurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA by the author Max Roser.



World population by world regions, 1820 to 2016

@ Absolute QO Relative
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U.S. = Aging Boomers + Fading Demographic Dividend

United States of America  United States of America
2000 ..282.895.000 2015 .. 321.773.000

ed States of America
. 999.164.000
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Source: populationpyramid.net



UNITED STATES ECONOMIC ACTIVITY, SPLIT IN HALF

Rural = Aging
Metro = Young

Reddit user atrubetskoy



http://www.reddit.com/r/MapPorn/comments/1y371s/us_gdp_split_in_half_oc_1770x1114/

Europe’s Demographic Liability

EUROPE EUROPE
2000 ..726.407.000 2030  ...733.929.000

iAlf & FRMAIE Vidlp An EQIMANE




Global Challenges: Workforce Constraints + Delayed Consumerization

China China
2015 ...1.316.048.000 2030 ... 1.415.545.000

iAIfA A FOIMAN VI3l A FAMAIE




Global Challenges: Aging Electorates inside Regional Powers

Russian Federation Japan
2030 ... 138.652.000 2030 ...120.127.000

100+ 100+
9599

NJduklh




#1 Uncertainties of Employers + Workforce Composition

U.S.Civilian noninstitutional population by age group, 1950-2010 and projected 2030-2050
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#2 Uncertainties of Retirement Waves

Fig 1: Percentages of people between the ages of 55 and 64 participating in the European
workforce, from 1992 to 2011 (Eurostat, 2012)*.
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#3: Uncertainties of Full-time, Part-time vs Gig

Workers 65 and over by work schedule, 1976-2014
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#4: Uncertainties of Aging + Manufacturing Automation?

Automation Nation

Germany:
25,000, +25%




Working population (billion nos)
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Indonesia
2000 ... 211.540.00
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Investing in Global Demographic Dividends

Indonesia
2030 ... 295.481.00
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Investing in Global Demographic Dividends — MENA
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The Lingering (Global) Challenge of Youth Unemployment

Youth Unemployment Rates by Sex

Percent of labor force ages 15 to 24

O Male m Female

Data refer to 2009, except for Algeria and Tunisia, which are for 2004.

PRB | INFORM. EMPOWER. ADVANCE. © 2010 Population Reference Bureau. All rights reserved. www.prb.org



Investing in Global Demographic Dividends
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Consider Tipping Points Ahead for Global Events
Aging Populations + Hope for Demographic Dividends Reshaping Global

South Asian
Workforce

US Expands
~.,  Social Safety Net

Aspiring
Americas

Capital Flows =
South to South Economy



Implications of Demographic Realities:
Biggest Opportunity? Biggest Risk?

TieTe




Learn More

Connect the Dots

(JDemographic Transition Model Concepts
(+market formation; +technology adoption)

J Garry’s Diigo Tags
diigo.com/user/garrygolden/aging
diigo.com/user/garrygolden/demographics

(J Spiral Dynamics Integral (SDi)
Bio-Psycho-Social Development Model

(JdWorld Values Survey (University of Michigan)


https://www.diigo.com/user/garrygolden/aging
https://www.diigo.com/user/garrygolden/demographics

Demographic Meets
Values Systems

Inglehart—Welzel Cultural Map
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Global Drivers of Change 2017 — 2050

Working with Blockchain & Smart Contracts
Intelligent Systems for Trusted Transactions



In the News




A Hong Kong equity investment
firm has elected a software
program to its Board of Directors
as a voting member on key
investment decisions.

00100111...




Deep Knowledge Venture’s Appoints Intelligent
Investment Analysis Software VITAL as Board Member
Hong Kong Venture Capital Fund Appoints Machine Intelligence as Board Member.

DEEP
1 KNOWLEDGE
VENTURES

INVESTMENT IN DISRUPTIVE EXPONENTIAL TECHNOLOGIES

WE ARE INVESTMENT FUND FOCUSING ON BIOTECHNOLOGY, REGENERATIVE
MEDICINE, DRUG DISCOVERY, ARTIFICIAL INTELLIGENCE, BIGDATA ANALYTICAL
SYSTEMS, BIOINFORMATICS AND PERSONALIZED MEDICINE.

**VITAL (Validating Investment Tool for Advancing Life Sciences)



Jobs: Routine Vs. Nonroutine,
Cognitive Vs. Manual

PR

60

” /y(J/‘/f‘

% 40 r———
gg Routine Cognitive
s
—_ . 30
Cognitive Jobs, 7;: § foutios el
Meet Cognitive Software = s
10

The Next Economic Revolution (and Social Disruptor)

will be Humans working with Intelligent Systems

FEDERAL RESERVE BANK of ST. LOUIS



The Race to Build Intelligent Assistants

amazon
4 ne>:X IT
@ | O echo
Hi, I'm Cortana. 7 WARREN
k w22 Mind - KASISTS

If you look at what Apple is doing with 'Siri," what IBM is doing with 'Watson,'
and what Google is doing with 'Now,' it is clear that the most powerful
technology companies are investing immense resources to make virtual

intelligent assistants ubiquitous before the end of the decade.
- Daniel Nadler, CEO of Kensho



Buzzwords to Watch:
Bots

ChatOps

Chatbots

Where does the Intelligent Texting

. Messaging Apps
Al Assistant Conversational Commerce

Revolution begin? Intelligent Assistants

Are there events on campus featuring ‘)
speakers from China?

A




Specialized digital assistants and bots expected to
generate over $600 billion in revenue by 2020

Microsoft is betting that bots 'are
the new apps’

Facebook launches a bot platform for

Phase of
Messenger

Rolling Eyes

at Chatbots Google follows Facebook into chatbots

Published: May 19, 2016 8:43 a.m. ET



Slow Pace of Fast Change: Working with Bots MIT

SOLUTIONS PRODUCT COMPANY RESOURCES BLOG REQUEST A DEMO

e

DOMINANT

Artificial intelligence powered by behavioral
science

Grounded in proven scientific theory and validated through millions of real-world data points,

Cogito's technology is helping create happier, healthier, more productive people.

[ T ——

ABOUT COGITO

Harness the power of voice

Cogito analyzes phone conversations and provides real-time guidance to help phone professionals better engage and connect with customers.

Technology
Review

Socially Sensitive Al
Software Coaches
Call-Center Workers

Customer-service reps are getting real-time coaching
from software that has learned to detect problemsina
conversation.

by WillKnight  January 31,2017



Baidu launches medical chatbot to help Chinese
doctors diagnose patients

by James Vincent | @jjvincent | Oct 11, 2016, 5:08am EDT

Melody

Baidu’'s Al Medical Assistant provides
medical diagnostic services. Please
describe the patient’s symptoms.

My baby was born prematurely. His

skin looks yellowish and so are his el
eyes. What is happening?
@ How old is the patient?
< -
‘m Is the patient experiencing any of

the following?

Diarrhea

Vamiting



Duolingo’s new bots can teach you to text in
Spanish, French, and German

HARRISON WEBER @HARRISONWEBER  OCTOBER 6, 2016 9:38 AM




. THE WALL STREET JOURNAL
Wal-Mart Tells Workers: Don’t Download Labor Group’s Chat

App

App designed by worker organization OUR Walmart is in the retail giant’s crosshairs

e

Wal-Mart has a long history of fighting union activity in its stores. More recently, the company has worked to address some labor-rights

leaders' concerns. PHOTO: BLOOMBERG NEWS



Social Implications of Algorithms with Personality
How might people across the world

embrace, abuse or ignore the ‘bot’ era
of messaging and behavior change?
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Phase Two

Human Plus Al
Transforms Service & -
Knowledge-driven Work IBM Watson




2011: IBM’s Watson — Game Show
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2012-14: Enterprise Decision Support (Proof of Concept)

{" %"5 MEMORIAL SLOAN-KETTERING
.’ CANCER CENTER




2015: Watson in the Cloud (Cognitive-Apps-as-Service)

)’()Hl [II'JIII{/ el

SUPER INTELLIGENT

ATTORNEY

LEARN MORE




How does the global workforce
respond to Watson in the Cloud —
and Intelligent Assistants at work?




Projected world population by level of education, 1970 to 2100 |[SUALELE

This visualization shows the Medium projection by the International Institute for Applied Systems Analysis ([IASA). in Data
The researchers who created this projection describe it as their "middle of the road scenario that can also be seen as the
most likely path".

Under 15 | No Education Lower Secondary | Upper Secondary | Post Secondary

@ Absolute QO Relative
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8,000,000,000
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What if Intelligent Assistants "

5,000,000,000

could drive lifelong learning? .o

3,000,000,000

2,000,000,000

1,000,000,000

0
1970 1980 2000 2020 2040 2060 2080 2100

Data source: [IASA (Global Projection — Medium SSP2) OurWorldInData.org/world-population-growth/ « CC BY-SA



Blockchain
+ Smart Contracts




Remember, It Was Hard to Explain the Internet in 1994

P Pl o) 0:13/1:26

1994: "Today Show": "What is the Internet, Anyway?"




All descriptions failed:
dIt’s a billboard

It’s a massive network
d You write to it, like mail
1 Great for emergencies

ERIC SCHMIDY} 4 /

(1 ‘You don’t need a phone line y

> Pl ¢ 039/2:11

to operate the Internet?’

Flashback! The Internet In 1995 | Archives | TODAY
= TODAY



World Economic Forum Survey Projects
Blockchain 'Tipping Point' by 2023

WORLD
ECONOMIC

FORUM By 2025, 10% of Global GDP will be
orchestrated by blockchain applications.



Evolution of the Web: Trust for Transactions

Internet of Files Internet of
(Websites) Social Networks

Internet of
Transactions



Low Cost + High Security
It’s just Decentralized Databases + Process Automation!

Assets get entered onto the Network Consensus Smart Contracts execute legal
ledger and generate keys on who did what... agreements + business processes

A sample of EtherScript

***An Etheruem smart contract to sell website for “5000 by March”
J

\ ( \ ( First, store buyer’s ethereum addresss:
Block 10 Block 11 Block 12 6al267736363738ghgs7726337373737 |111| storage BUYER
™y ) N N
. . . Then, store seller’s ethereum address:
Prev_Hash [ Timestamp _,—D{ Prev_Hash Timestamp ] _,—D[ Prev_Hash Timestamp J
6al267736363738ghgs7726337373737 |1 storage SELLER
April 1, 2014 is 13929839948 in “computer time”
Tx_Root [ Nonce Tx_Root Nonce ] [ Tx_Root Nonce
s - s .| 16365437465 | 4] st (6] DEADLINE
AN, X AN DO s Sot) CZES

If the agreed amount is received on time...

s -

Hash01 Hash23

\ Ha Sh 0 J L Ha Sh 1 ) [ Has h 2 ) [ Has h3 ... then designate the buyer as the new website admin and pay the seller
T T T T put -storage slot -BUYEFI in -storage slot _WEBSITE?ADMIN
0 Tx1 [ T*2 [ %3 Spend
.




Application Development Ecosystems

Public Blockchains Private Blockchains

bitcoin MON/ X ers ()

ry. Ce-
=

/
¢/ HYPERLEDGER PROJECT

\‘,eThereum

7

\)
\]

HE
Fabric + Sawtooth Lake [LJLINUX

OOOOOOOOOO



Peer to Peer Exchanges
Decentralized exchanges to disrupt™ the third-party while opening up service stack
for new value driven services. *Low fees may still apply.

TRANSACTIVEGRID

%S 4
\/@ Peer to Peer Energy Trading

2l UsC. e

iTunes without iTunes Uber without Uber

Smart Contracts disperse payments Distributed Ridesharing ﬁ Open Bazaa 1
ebay without ebay

Distributed Marketplace

R

PEERTRACKS

Could decentralized exchanges empower societies

or leave us unemployed?




Supply Chains + Logistics
Distributed Supply Chains for efficiency, low cost, transparency and automation for origin verification,
manufacturing logs, OEM assembly, shipping, fulfillment, financing, value added taxes, and settlement.

Digital Trade Chain (short) o »

&

—— Fluent

4
o

Belgian Bank KBC develops =
Blockchain-based App for Cross- SRR cleuchain
Border SME Trade o’ V /\ V C

DISTRIBUTED

/ E ‘A‘ TRADE

O

P o 049/1:15 B < wi@d o

Q9 nimber
Enhance Trust. Access Capital.

Could supply chains be radically expanded for smaller businesses?




Healthcare + Wellness Sector
Improve efficiencies, reduce fraud, and use smart contracts for
programmable compliance and reward systems to scale behavior change.

Gem
Electronic
Medical
Medical Inventory
Records Elgba't Management Rehabllitation Apps
Wellness Dsa 1‘(\3‘:1 Incentive o
Apps il Programs
o o
& Users
A i IS s D M2
O—)Y BN n
Gem Health Network
r@w .
=
Clinical data Claims Pharmaceutical Internet of Universal health Genomic data

processing supply chains Health identities management



DApps for Public + Third Sector

UK government using blockchain

Government Services .
| to track welfare spending
The UK government recently began a trial using blockchain technology to track the

J Identity

- Regtech (Compliance) oo o e
] Budget Transparency
(Fraud + Corruption)

d Voting
J Land Registry Dubai to use blockchain technology for

all government documents by 2020

“‘will only need to enter personal data or business credentials once”

U.S. Gov't Announces Blockchain Healthcare Contest

By Jamie Redman- July 9,2016 @ 6303 = 11

J Financial Inclusion

Could governments regain public trust in blockchain era?
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Survey Leadership on Emerging Trends + Opportunities

Ready

Somewhat
Ready

Readiness

Not
Ready

Not Urgent Important Urgent — Critical

Urgency



Blockchain Key Concepts

Concepts to Understand
Cryptography (Hash; SHA-256; PoW; PoS; PoV)
Merkle Tree

Blockchain (Permissioned vs Permissionless)
Decentralized Applications (DApps)
Smart Contract (Oracle-based)

Keys (Public — Private)

Consensus Algorithms

Phrases to Explore

Transaction is Settlement

Ambient Accounting (Persistent state)
Validators

The Network is the Bank (Insurance Company)

Platforms to Explore

Bitcoin (Tokenization; Sidechains; Root)
Ethereum (including EVM)
Hyperledger (IBM, Accenture, et al)

Eris Industries (PwC Partnership)
Tendermint

Gov Coin Systems (UK)



T about
Books the
lelines for Strategic Foresight

 Teaching about the Future (Textbook)
Thinking about the Future 4 STEPS
By Andy Hines & Peter Bishop il vy
O 4 Steps to the Future FUTURE
By Richard (Kaipo) Lum A Quik and Clean Gude
O The Lords of Strategy — FIFI(?RI)S Ol
By Walter Kiechel = < STRATF(Y

RICHARD A. K. LUM
FUTURESCRIBE

Executive Level Foresight Training
 University of Houston Studies of Future Program
1 Foresight Education and Research Network (FERN)




Hype versus the Slow pace of Fast Change

P N

Performance

Time
4T
[ 3 -
.

ng
INNOSIGHT

Internet TV
NFC Payment
Private Cloud Computing

expectations
‘ Activity Streams

Wireless Power

Social Analytics Augmented Reality
Group Buying Cloud Computing
Gamification Media Tablet
3D Printing Virtual Assistants

| Image Recognition

Context-Enriched Services
Speech-to-Speech Translation

| Internet of Things

Matural Language Question Answering
Mobile Robots

"Big Data” and Extreme Information
Processing and Management

In-Memory Database Management Systems

Gesture Recognition
Machine-te-Machine Communication Services

Location-Aware Applications
Speech Recognition

Predictive Analytics

Mesh Networks: Sensor

Social TV

Cloud/Veb

Platforms Mobile Application Stores

Biometric Authentication Methods
ldea Managemant

QR/Color Code
Consumerization

E-Book Readers

Video Analytics for Customer Service
Computer-Brain Inerface
Quantum Computing

Hosted Virtual
Desklops

Virtual Worlds

Human Augmentation
ap Bi¢ptin:ing

As of July 2011
Technology :1?13;;:;  Trough of Slope of Enlightenment Plateau of
Trigger Expectations Disillusionment Productivity
time =
Years to mainstream adoption: obsolete

Olessthan2years O 2toSyears @ Sto10years A morethan 10years @& before plateau

Gartner.



Search + Accessing Intelligence with xAPI Pathways
What if Experience Graph dynamics find Adoption?

@ 2017 - 2030
ExXPeERIENCE Wa)EL_lBS J ML to Datasets
’=s Data store to Prescriptive Solution
N Yet Anal U CiCcS 0 Knowledge Graphs
 Cognitive Solutions
Actor-Verb-Subject Learning Record Store (LRS) O Battles for Control
‘I did this...” Q Individual Control over

J Equity + Digital Divides
Access to Learning Data 3 Govt Value in Unlocking
Workforce Potential



