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The Future Was Not Brought By AT&T

Connected Car Tablets Streaming Videos eCommerce
Google @& NETFLIX ,£Z2
Alibaba.com
Messaging Social Digital Assistants Smart Watch
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The future is already here -

it’s just not evenly distributed yet.

- William Gibson, Author
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Innovation of the past... ...leading to explosion in Al innovation today

Wave 4: Generative
systems (2020s —)

» Field of Al research » Expert systems were » Progress in artificial neural * These systems can adapt
was founded and key developed to solve networks, “deep” learning, contextually, learn and
concepts were first problems about a CNNs, RNNs led to notable function with minimal
described, including specific domain of achievements in text, supervision, and massively
early neural networks knowledge speech, language and augment human

vision processing intelligence
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In 2022 - Major Breakthroughs in Consumer Awareness of

Al's Potential Via Three Key Convergent Trends

Extraordinary growth
in data generation

Ever-increasing ‘

computing power

Significant advances in Al
innovation

Global Data Creation Forecast
(Zettabytes)

612

175

47
e

2015 2020 2025 2030

Source: Statista Digital Economy Compass
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Million X Speed-Up in Ten Years

ML compute
performance

1.1x peryr
CPU (single
thread) perf.

1.5x peryr

1990 2000 2010 2020 2030

Source: NVIDIA

Example: Generative Al models have
achieved stunning results

Text-to-Image Generation with Stable Diffusion

Code Generation with GitHub Copilot

send_tweet.py

Source: Stability.Al and GitHub/OpenAl

Source: Flagship Pioneering
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Recent Advances In Al Have Immediate Application To A

Range of Industries

-

Tech example: Stable Diffusion generates
realistic and novel images based on text

Diffusion Al models

Flagship example: generating novel protein
therapeutics faster, cheaper, better

Generate : Biomedicines

N

N

Reinforcement learning

Tech example: Google’s AlphaGo learns

LEE SEDOL.
00:00:27|

~

Life science example: designing better drugs by

efficiently exploring vast chemical space

Chemical space Global exploration Local exploration

& BT

Source: Westermayr et al. J. Chem. Phys. 2021

AN

KLarge language models (LLMs)\

Tech example: OpenAl's GPT-3 generates
novel text in response to prompts

Please welcome our LPs to the 2022 Annual Meeting of Flagship Pioneering as they come to ¢
Boston to learn about the Future of AT

/
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Flagship example: applying LLM to optimize
chemistry for molecular nutrition

Molecule

N /

Source: Flagship Pioneering
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TIME TRAVEL
WITH ME TO 2003
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Top Firms By Market Capitalization In 2003

Rank # Name s Country # Primary industry $ Market value (USD million) #
1 Microsoft United States Software industry ¥264,003
2 General Electric United States Conglomerate v259,647
3 ExxonMobil United States Oil and gas ¥241,037
4 Walmart United States Retail V234,399
5 Pfizer United States Health care ¥195,948
6 Citigroup United States Banking V183,887
7 Johnson & Johnson | United States Health care v170,417
Netherlands
8 Royal Dutch Shell United Kingdom Oil and gas v 149,034
9 BP United Kingdom | Oil and gas V144,381
10 IBM United States Computer software, computer hardware | 4139,272
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LIVING IN THE
FUTURE NOW
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Top Firms By Market Capitalization In 2023

Rank * Name Market Cap
2 Apple
1 2.806 T
@€ ?
, HM Microsoft 2459 T
.- MSFT $
3 Saudi Aramco $2.033T
2222.SR ’
2 G Alphabet (Google) $1569 T
GO0G
5 a Amazon $1.233T
~—  AMZN
NVIDIA
6 A vl $962.68 B
7 B Berkshire Hathaway $699.65 B
BRK-B '
s 00 Meta Platforms (Facebook) $674.51B
META ’
Tesla
T 2114 B
9 TSLA $6
. TSMC
1 ( 11.74 B
0 27 1sm .
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'— opportunity / chaos

Consequences of exponentiality

Underlying processes of

exponentiality

I Closing the exponential gap

Previous institutions,
norms, and expectations

I — ]

Source: Azeem Azhar

12
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Azeem Azhar

Creator of Exponential View

The

Exponentie

How Accelerating Technology is
Transforming Business,

Politics and Society
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Al Hype

14

The Weaponization Of Artificial Invest in Al-based technology or lose

Intelligence the race, Israel’s chief scientist warns

A.l. Expert Says Automation Could Replace 40% of Why your Al mlght be racist
Jobs in 15 Years

China’s Baidu Credits Artificial Intelligence for Robust Ad Sales
Firm Led by Google Veterans Uses A.I The Future of Artificial

to ‘Nudge’ Workers Toward Happiness Intelligence In The Workplace

Miners Say They Dig Artificial Intelligence but the Gold Rush Hasn’t Come America is Sp"t over advancin ga rtificial

intelligence
A 19-year-old developed the code for the Al

portrait that sold for $432,000 at Christie’s Awaiting the AI-Enabled Revolution, Experts Put in a Good Word for

Humans
As Al evolves, so must VC investment teams Curbis o AT, Exports? Silicon
Nasdaq CIO Puts AI to Work Valley Fears Losing Its Edge
China's application of Al should be a Sputnik :
moment for the U.S. But will it be? Why Canada Believes It Can Lead Global Al

Innovation
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Definitions of Artificial Intelligence (Al)

“Machines that can think and act in a way that Any activity computers are able to perform
matches or surpasses human intelligence” that humans once performed”
(“Strong Al") (“Weak Al")

Nils J. Nilsson, 2010; Stanford Al 100 report, 2016.
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Exponential Organizations Systematically
Deploy Al And Digital Platforms

7 [Tr™[] ,ii
BUSINESS MODEL OPERATING MODEL : T'NTHE’ L
| | slll
| | | | A i

=
N\ gy nd Leader: hpWh Alg ithm

Value Creation Value Capture Scale Scope Learning Wl st

MARCO IANSITI /
KARIM R. LAKHANI

[ =777
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Example: Pig Counting

Difficulties in manual pig counting:
» Pigs have similar appearance and move around quickly
= Large overlapping areas between pigs due to high breeding density

= Potential disease infection from frequent interaction between pigs and
humans

JDD 517 sl

> Keypoints % \

p heatmap &

Temporal filtering

B \ Counting
. Fully k{( | results
Camera input convolutional Pig skeleton il
neural Pig tracking and
network Affinity vector temporal coding
field
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Example: Radiation Therapy Targeting

Search All v  Enter Search Term C

JAMA Oncology

n ) .= ) &
Views 14,482 | Citations 2 | Altmetric 209 CONTENTS ICVAZYM SUPPLEMENTAL | REFERENCES | RELATED
TABLES CONTENT

74 PDF &) () Morev (&) Cite (© Permissions
Figure 1. F7) view Large |, Download @ @
Original Investigation & _ = =
A Expert 8] Commercial software K(ommelm\w"wavaandexperl D| Phase 3
April 18, 2019

Use of Crowd Innovation to Develop an
Artificial Intelligence-Based Solution for
Radiation Therapy Targeting

Raymond H. Mak, MD'; Michael G. Endres, PhD2:3; Jin H. Paik, MA24; Rinat A. Sergeev, PhD24;
Hugo Aerts, PhD'5; Christopher L. Williams, PhD'; Karim R. Lakhani, PhD2##; Eva C. Guinan, MD':2

> Author Affiliations | Article Information )
Lung Tumor Segmentations

Example of a human expert segmentation (A) compared with automated segmentation from commer-
cially-available region growing-based segmentation technique before (B) and after (C) human adjust-
@ Machine Learning Website ment of settings, and automated segmentations from the top artificial intelligence algorithm from
phase 3 of the contest (D).

JAMA Oncol. 2019;5(5):654-661. doi:10.1001/jamaoncol.2019.0159

Editorial
Comment
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THE EMERGENCE
OF THE DIGITAL
“Al FIRST” FIRM
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Data, Al And Digital Networks Are Changing
The Nature Of Firms: The Ant Group Story

Users (MM)
1400 ANT
FINANCIAL
1200 '
Bd _
BNEHMT
a8 ANT FINANCIAL CLOUD
1000
(’) 130N =
Ant Fortune
8°° Y
BRI
MYbank
600 s
9 ZhiSH
ZHIMA CREDIT
400 O 25z
REEE €72
Alibaba.com %m%(%ﬁ&
200 -
ST
0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year
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To Understand Companies Like Ant Group We Need To
Reflect On How Firms Create, Capture And Deliver Value

BUSINESS MODEL “ OPERATING MODEL
| \
[ J r \

Value Creation Value Capture Scale Scope Learning
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Ant Group Aims To Be A “Finlife” Provider

=| Transactions e QO e0000 ATAT & 12:50 PM @ 70w
{ Home All Apps Manage
5 © e
Pay Pocket @ (| (@) @
Transfer Card Repay Ant Fortune Movies
Utilities Didi Taxi Air & Rail Channels @ a
Game Uber DINING
01 (&) ¥ | 4 FINANCIAL - WELE—— e (GANINGT  rONLINE
SERVICES — % m SHOPPING
Lucky Money  Tmall Market Activity Stock Recommend aﬁ \@
s e =
G) ® 0 (9) Ol e A
Q | O YEBw  Checklater  TopUp  ZhimaCredk SRS aaa Ant Financial Has Penetrated Into More PR TRANSEDRIATION
My Packages  Support  City Service Family \ ” Consumption Scenarios in Daily Life r/
Transactions from Alibaba China retail marketplaces in 2015 (
Convenient Life ﬁ'ﬂ S take up less and less TPV of Ant Financial E"/ “a ¥gs_‘b§
e =Y ; ™ MEDICAL = e I
o 8 ® SSMIGES RETAIL S — B
Taobao Gasoline Receive Donation STORES
Top Up Card Repay Utilities City Service 5 DAILY HOUSEHOLD RED PACKET/
BRER SERVICES MONEY TRANSFER
3 ¥ # @ ) m 0
0 0 . page Support My Packages Activity
& ¥
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Digital Businesses Exhibit
Three Different Kinds Of Value Vectors

PRODUCT VALUE NETWORK VALUE DATA VALUE

o

Traditional factors like product design, The value contributed by direct and indirect The value contributed by data and “learning
“object value”, performance, features, network effects (the more important effects” (the more data the higher the value
reliability, etc. connections, the higher delivered)

the value)
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Competing In The Age Of Al

BUSINESS MODEL “ OPERATING MODEL
| \
[ J r \

Value Creation Value Capture Scale Scope Learning
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The Difference Hinges On Architecture, Capabilities
And Technology Assets

Architecture

Capabilities

Technology
Assets

& Namott NOKIA €3 MERCK

Traditional Operating Model

Produ Produ B

Siloed structure, vertical integration
Several products/product lines
Heavyweight project management
SW/HW optimized by product line
Data/analytics embedded in product

Internal development
Dedicated product teams

Top down waterfall/stage gate
Some agile

Proprietary IP

Closed, tightly integrated designs
Fragmented data

Company specific, highly vertical
capabilities

e e £ O @

Component Libraries
Data

= One platform, shared services

= Many applications (internal or external)

= Functional structure, ad hoc teams

= Centralized, common data and tech (hub and spoke)
= Distributed development, universal APIs

= Converting business processes into software
= Agile app development iterative, sprints

= Broad based innovation, “citizen” developers
= Ecosystem development and management

= Hackathons, crowdsourcing

= Open source code and IP

= Open APIs for internal and ecosystem development

= Proprietary, integrated data

= Mobile, high skilled human capital, technical, product
management

= Universal capabilities

+ culture, skills, leadership, ...
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Ant Uses Al To Drive
Digital Scale, Scope, And Learning

3 |
~ N D‘ g 7 -
~. PAYMENT ECOMMERCE e

7
e
7
e

~
~
~
~
f"\\ /’;"\
sy | | consumers
CREDIT

. Data
- NS
” ~
- 1 ~
- ~
-7 ! S
- 1 INSURANCE, ~
P INVESTMENTS | Sl
- I Etc... ~
R—J '
1
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At Ant traditional human
centered processes are
digitized to connect with
market opportunities at near
zero marginal cost. Operational
bottlenecks are digitized.

“Al is the new runtime that is
going to shape all that we do”

- Satya Nadella
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Firms Like Ant Use Al To Drive Digital Learning

(s

-]

s S~ PAYMENT i ECOMMERCE - -7 i
oy : . The data accumulated
& | 20 drives improvement,
””””” o experimentation,
o p B ) W innovation, and
personalization.
o |
N :

Confidential information — Use permission granted to CTO Forum.


JaneCTOF
 Confidential information – Use permission granted to CTO Forum.


The Al Factory Feeds Data And Insights Into The Software

Enabled Operating Core

Al Factory

Data Pipeline

1 2y . ra
/ v Algorithm Development »

Supervised learning, Unsupervised learning, #

Reinforcement learning, other Al, ...

1

1

] n n

: winfrastructure Developmant

: Software enabled workflows, compute, storage,
|

1

analytics, ...
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Operating Model Core

[( )] ()]
- -

Applications
1 — Predictions APIs

GEliRat=cCleinipsnents Libraries

o
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Traditional Operating Performance Drivers

Operating Model

& TOYOTA
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Traditional Operating Models
Can Constrain the Value of the Firm

Value
Delivered
Operational complexity
Administrative costs
Organizational inertia
Traditional
Diminishing
Returns
N
(scale, scope, demands on learning)
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Near Zero Marginal Costs,
“Network” and “Learning” Effects

Value
Or
“Utility”

Impact of Al ™

N
¢ 62/ A “ amazon
Q Alibaba Group GO@QIG ¥ Sheb Services
WeChat FEEEEEH
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Remove Traditional Constraints
To Scale, Scope And Learning

Operating Model
|

[ ' l

Scale Scope Learning
“Zero” marginal cost, Aggregation and Constant innovation
network effects modularity across and Al/ML driven
markets, improvement

_ iy é 2 :
W mazon Alibaba Group Google

WED Sservices PPEPEER
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From Disruption to “Collision”...

@ -

nnnnnannnnnn

Software Components Libraries

A
X Hsoc /

MARRIOTT

4 -——

Traditional product busines
’ oy

Value

//
. airbnb
// w
Digital business waymo gag%%ﬁ?
X ~ moderna
Users
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Al And Digital Reshape The Biopharmaceutical Industry

mRNA-1273 program timeline | Research and development of SARS-CoV-2 vaccine

January 13, 2020
Sequence for
mRNA-1273 against

the novel BARDA for up to
coronavirus $483 million to
finalized accelerate

April 16, 2020
Award from U.S.
government agency

development

May 1, 2020
Collaboration
announced with Lonza
Ltd to manufacture
mRNA -1273 (goal of
up to one billion doses
per year)

Total of 63 days from sequence
selection to first human dosing

March 16, 2020
First participant in
NIH-led Phase 1
study was dosed

April 27, 2020
IND submitted
to US FDA for
Phase 2 study

DIGITAL DATA DESIGN INSTITUTE AT HARVARD

May 6, 2020
FDA clearance to
proceed with
Phase 2 study

May 29, 2020

Announcement
of first dosing in
Phase 2

July 27, 2020
Phase 3 initiated
~30,000 subjects

May 18, 2020
Announcement of
positive data from
Phase 1

June 11, 2020
Announcement of
completed
enrolment in younger
adults in Phase 2
and Phase 3 to start
in July

Moderna leads the

revolution
Now serving 2 billion citizens

What other industries will experience the same transformation?
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SHEIN
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SHEIN Outperforms Traditional Fast Fashion Retailers

SHEIN Traditional fast fashion retailers
New designs every year TM-2M @ 20K-40K
Time from design to product 3-5 days @ 14-60 days
Minimum order size <100 @ 10,000

Source: SHEIN vs. Zara: Digital Transformation in the fast-fashion industry (HKU Business School, 2021), Business Insider
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https://www.businessinsider.com/fast-fashion-christmas-shopping-clothes-returns-shein-zara-waste-mountain-2022-12
JaneCTOF
 Confidential information – Use permission granted to CTO Forum.


Digital Platform And Software Algorithms Create A New
Consumer Experience

74.7 million active
~60(.)0 small &. . ) . ) . shoppers, 13.7
medium factoriesin > SHEIN « > o :
China million are based in
the UST
- Digital platform - Data-driven coordination - Digital marketing
for supply chain & (match in-demand designs - Social media
ops excellence to the capabilities of

specific manufacturers)

1. https://www.businessofapps.com/data/shein-statistics/
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SHEIN Provide Virtual Software And Data Integration With Its
Manufacturing Partners

Individual small
manufacturers

Tech @ Shein's digital platform

(e.g., data-driven decision making, learning)

Data

Factory owners
« Receive new orders from their phones - like Uber

- Track production progress, capacity, profitability,
KPIs, feedback

« Place orders for raw materials

Manufacturing Execution System

38 DIGITAL DATA DESIGN INSTITUTE AT HARVARD

Confidential information — Use permission granted to CTO Forum.


JaneCTOF
 Confidential information – Use permission granted to CTO Forum.


Al-first Companies Are Facing Backlash

THE NEW YORKER

THE MORAL BANKRUPTCY
OF FACEBOOK

The whistle-blower Frances
Haugen hoped that her revelations
would prompt a reckoning.

Instead, the company has
doubled down.

Forbes

Artificial Intelligence Has
Caused A 50% To 70%
Decrease In Wages—
Creating Income Inequality
And Threatening Millions
Of Jobs

Ehe New York Times

Pressure Grows on U.S.
Companies to Share
Covid Vaccine Technology

Moderna accepted $2.5 billion in
taxpayer money to develop its
Covid-19 vaccine. But officials in
the U.S. and overseas are having
trouble persuading the company to
license its technology.

THE WALL STREET JOURNAL.

Facial Recognition Tool Used
by Police Faces Civil Lawsuit
in California

Immigrant-rights activists say Clearview’s technology

violates their privacy rights; Clearview says its conduct

is protected by the First Amendment

Bloomberg Wealth

Zillow Shuts Home-Flipping
Business After Racking
Up Losses

» Decision comes after company overpaid for

homes across U.S.

» Widening losses in Zillow Offers unit leads

to big writedowns
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Incumbent Firms Face Problems
With The Transition To Digital

@he Washington Post

Racial bias in a
medical algorithm
favors white patients
over sicker black
patients

The problem was caught in an algorithm sold
by a leading health services company, called
Optum, to guide care decision-making for
millions of people.

THE WALL STREET JOURNAL.

‘We Need to Be a
Technology Company.’
Wells Fargo Struggles
With Aging Systems.

The bank has struggled to update old
systems, making it harder to satisfy
regulators and hampering key businesses

WESRIAD|

Walmart Employees Are
Out to Show Its Anti-Theft

Al Doesn't Work

The retailer denies there is any
widespread issue with the software,
but a group expressed frustration—
and public health concerns.

Forbes

Artificial Intelligence In
Automotive Industry:
Surprisingly Slow
Uptake And Missed
Opportunities

Bloomberg

Peacock Is the Perfect
Streaming Service to
Stuff in Your Pantry

> Like canned tuna, NBC's new
service will taste great if
everything else runs out
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The New Ethics Of Digital Scale, Scope, And Learning

How Each Big Tech Company
May Be Targeted by Regulators

Amazon Wants to Surveil Your Dog

“Amazon is building the infrastructure to monitor us all,” a

Facebook has suspended tens of privacy advocate says.
thousands of apps after Cambridge . .
Analytica investigation Tech Firms Need More Regulation

The industry must cooperate to solve problems—but government must take a more active role as well.
SEP 9, 2019

How the Algorithms Running Your Life Are FBI Issues ‘High-Impact’
Biased Cyber Attack Warning—
— What You Need To Know

Technology

Governance

Regulation
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Ant Group poised for one of 2020’s
biggest IPOs

Alibaba payments arm was last valued at $150bn and plan.~ China’s President Xi Jinping Personally Scuttled Jack Ma’s
Shanghai and Hong Kong Ant IPO

Senior government leaders were furious about wealthy entrepreneur’s criticisms of requlators; rebuke was the
culmination of years of tense relations

MARKETS | FINANCE

Ant's Alipay app has turned into a hub for its growing ecosystem of services, from r
to online shopping on Alibaba’s Taobao marketplace © AP

©Marco lansiti 2020
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Many of Us Are Leading Al and Digital

Transformation Journeys Inside Our

Organization....Its Not Easy!
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Transformation Has Many Definitions

Common understanding

a thorough or dramatic change in form or
appearance.

Physics

the induced or spontaneous change of
one element into another by a nuclear
process.

44 DIGITAL DATA DESIGN INSTITUTE AT HARVARD

Biology

a metamorphosis during the life cycle of
an animal.

Mathematics

a process by which one figure,
expression, or function is converted into
another that is equivalent in some
important respect but is differently
expressed or represented.
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Leading Organizations Continue To Invest In Transformation

DIGITAL
TRANSFORMATION
is central to the
strategies of the

world’s most
successful
organizations L= amazon
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Ramped up research program to assess digital transformation progress across the economy
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Our research shows a strong relationship between data centricity and

Al deployment capabilities and enterprise performance

Tech Intensity

Tech Deployed

e Have you designed privacy, security and fairness into your data driven technology and
Trust processes?

Keystone Strategy LLC and Microsoft Corporation

Source:
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technologies has
your organization

processes and

a Tech Architecture

What

Is your company
architected to form
an accessible
foundation of data
and Al technology
to generate
insights across the
business?

deployed to
enable Al and

data-centric

decisions?

DIGITAL DATA DESIGN INSTITUTE AT HARVARD

Tech Capability

Innovation Process

Have you
enabled people
to deliver
business and
customer value
from your

technology and
data?

Business Process
and Insights
( 4 )

Have you
developed
capabilities and
insights that
impact your
customers and
business
operations?

Annual Excess Returns**
(%, CY "16-19)
5.5%

-4.1%
Laggards Leaders

Total Enterprise Value Growth**
(3Y CAGR %, CY "16-19)

15.7%

8.2%

Laggards Leaders
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The laggards...

Annual Excess Returns**
(%, CY '16-19)
5.5%

Commercial Supply Chain Finance

Applications SE0P Inventory e .

. -4.1%
IT projects Laggards Leaders

Total Enterprise Value Growth**
(3Y CAGR %, CY '16-'19)

|
-_—

Siloed data storage || || ||-||||

Source: Keystone Strategy LLC
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The leaders...

|

Commercial <) Supply Chain <e—) Finance

|
S R

JL | |f [ S S

processes

Al-enabled < o) -|'-

T

e e )

Annual Excess Returns**
(%, CY '16-19)
5.5%

-4.1%
Laggards Leaders

Total Enterprise Value Growth**
(3Y CAGR %, CY '16-'19)

15.7%

8.2%

SW and Model Libraries
"A| factory" Data Fabric
Data Pipeline
{5
publish
Data sources <
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Open Al's ChatGPT
Service Is a Harbinger of

Things to Come
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What happens when the cost/price of knowledge work drops
and quality also increases?

P
S2
P2 ooooooooooooooooooooo long term Supply
increases to S2
P1 B -ccceevreeeenns -
D2
Ql Q Q3 Q
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What might be the impact of Al on knowledge worker skill
distribution and capabilities?
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Potential impact on knowledge workers - firms

Replacement Augmentation Transformation

——

0 Skills gl
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Technological and architectural innovation can have a
massive impact on companies and their viability

S mp G e
W Gines  ©)spotiy
- )

& w7
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Generative Al As A Copilot

DIGITAL DATA DESIGN INSTITUTE-AT HARVARD
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Generative Al — Reimagine the possibilities

Internet
[ l
Borders/Barnes & Noble Amazon
Added ecommerce, but didn’t Reimagi_ngd
fundamentally change opportunities,
processes changed the entire

shape of its firm

B BARNES&:NOBLE

amazZon
N—"]
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