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When the steam engine enabled mechanization during the Second
Industrial Revolution, experts openly worried that “the substitution of
machinery for human labor” might “render the population redundant.”1

As assembly lines made mass production possible, the economist John
Maynard Keynes famously warned about widespread unemployment,
“due to our discovery of means of economizing the use of labor outrunning
the pace at which we can find new uses for labor.”2

Today, many of us feel that same sense of trepidation as we read
increasingly foreboding accounts of how new machines based on artificial
intelligence will displace us. A widely cited Oxford University study
estimates that nearly 50% of total U.S. jobs are at risk from the newmachines
during the next decade or so.3

But Haven’t Our Computers Made Us More Productive?

In spite of this doom and gloom, some of us, being ever-optimistic, will
argue, “Maybe so. But all of these computers are having a broad positive

Figure 2.1 Luddites in the early 1800s
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The first type is turbulent and exciting like the bubbles of the 1990s and 2000s and
like the Roaring Twenties, the railway mania, and the canal mania before. They all
ended in a bubble collapse.

Yet, after the recession, there came the second type: the Victorian boom, the Belle
Époque, the Post War Golden Age and . . . the one that we could have ahead now.

Bubble prosperities polarize incomes; Golden Ages tend to reverse the process.6

Perez describes a coming Golden Age, the digital build-out that’s just in
front of us. But we’re getting ahead of ourselves. How and why can this
emerge from our current economic stall? The patterns of history provide us
with the guide.

Riding the Waves

When we look back at the invention of the cotton gin, the internal
combustion engine, and alternating current, we might sometimes think
that one day there was an invention and the next day everything changed.
But that’s not how the world works. In virtually every case, there was a long
and bumpy road connecting one era of business and technology to the next;
the evolution of each industrial revolution follows the path of an S-curve (as
shown in Figure 2.2).

Why an S-curve? Historically, upon the introduction of new technol-
ogies, associated GDP does not rise for decades (the bottom of the S-curve).

GDP GROWTH

TIME (YEARS)
0 100

THE
STALL
ZONE

Figure 2.2 The S-Curve and the Stall Zone
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Select individuals and companies might get rich, but society overall does not.
Yet once the technology fully grabs hold, usually 25 to 35 years into the
cycle, GDP experiences near-vertical liftoff (the middle of the S-curve). All
current members of the G7 nations have experienced this previously—for
example, Great Britain rode the steam engine to massive GDP growth in the
19th century, and the United States did the same with the assembly line in
the 20th century.

Over time, as the technology is fully adopted and finds its way into
most every industry and part of the globe, GDP growth wanes (the top of
the S-curve). This is where we are today with the industrial economy of
the Third Industrial Revolution. The model of production is well under-
stood, widely distributed, and commoditized. (Consider, for example,
the nearly 23 million motorcycles produced in China in 2013.)7 This top-
of-the-curve, flattening-out is what’s behind our current economic
malaise.

This S-curve pattern of innovation, stall, rapid expansion, then maturity
has occurred with the previous three industrial revolutions, and to date it’s
playing out in the early stages of our computer-driven Fourth Industrial
Revolution (as shown in Figure 2.3.)

Currently we find ourselves at the end of the stall zone and are entering
rapid expansion. But this situation of being between stages is also why we

GDP IMPACT

WE ARE HERE

TIME

LOOM AND TEXTILES

STEAM AND RAIL

OIL AND MASS PRODUCTION

COMPUTING AND DIGITAL

Figure 2.3 S-Curves and Industrial Revolutions
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Three Big Reasons Why a Boom Is About to Occur

As we see it, the transition to the build-out phase will be driven by three
parallel large-scale trends:

■ “Ubiquitech”—technology embedded into everything. As the
Internet of Things (IoT) comes to life, almost everything will become
tech-infused, connected, and intelligent. When tech is everywhere,
transformation can come from anywhere.

■ By 2030 standards, we stink. In 2030, we will look back at many
aspects of today’s society and wonder, “How did we tolerate that?”We

GDP GROWTH

TIME

PHASE 1: THE BURST OF INNOVATION
• Breakthrough in the foundation of economic
   value creation–loom, oil, steel,
   electricity, computing.
• High concentration–in wealth
   creation, geographic distribution, and
   industry application.
• New industries are created on the
   new foundation–but existing indus-
   tries are less impacted.
• New technology creates big press
    clippings–but not yet a massive GDP
    driver or job creator.

PHASE 2: THE STALL
• The revolution seems to “stall.”
• The value bubble–created by inves-
  tor mania in Phase 1–has broken,
  leaving many to view the revolution
   with skepticism.
• But something very important occurs
  in the stall: economic models and
  value chains–based on the new
  foundation of economic value creation
  – begin to emerge and take hold.
 Existing industries change, adopting

   the new technologies and models.

PHASE 3: MASSIVE BUILD-OUT
• Societies, companies, and individuals
   that adopted new models in the stall
   are richly rewarded.
• National GDPs experience “vertical
   lift-off.”
• Company league tables are quickly
   rearranged–a time of distinct winners
   and losers.
• Large wealth distribution–with mas-
   sive middle-classes (re)established on
   the back of good jobs in the build-out. 

THE
STALL
ZONE

Figure 2.4 The Three Phases of the S-Curve
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have big problems to solve with the new machine, and in the process
massive new forms of demand will be generated.

■ Becoming digital—mastering the ThreeM’s (rawMaterials, new
Machines, and business Models). Enterprises are “becoming digital,”
organizing their people and processes around the capabilities of the new
machine. Increasingly, the winning new business models are emerging
out of the stall zone, leading to the rearranging of league tables in
industry after industry.

Now let’s explore all three of these.

“Ubiquitech”—Technology Embedded into Everything

In the next decade, most everything around us will become tech-enabled
and connected. The “Internet of Things (IoT)” is the catchall phrase that
describes the embedding of computing capability into devices and objects
that have previously not had such capacity, and then the connecting of them
to the Internet. Think of your shoes, thermostat, or hair dryer; your town’s
streetlamps and parking meters; and the multiple key components of a jet
liner, an assembly line, or a power grid.

Figure 2.5 Our Connected World
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In our current context, the Three M’s are:

■ Raw materials: the data generated from IoT devices and instrumen-
tation of all people, places, and things.

■ New machines: systems of intelligence that combine hardware, AI
software, data, and human input to create value aligned to a specific
business process or customer experience.

■ Business models: commercial models that monetize services and
solutions based on systems of intelligence.

Perhaps the best example of aligning the Three M’s comes from a
company that is well over 100 years old.

Today, many mythologize Henry Ford as having invented the car. He
didn’t. When Ford launched the Ford Motor Company it was actually his
third car company (the first had failed and the second became Cadillac), and

RAW MATERIALS

1800s
COAL

1900s
OIL, STEEL,
ELECTRICITY

2000s
DATA

MACHINES BUSINESS MODELS

Figure 2.6 The Three M’s in Major Business and Technology
Revolutions
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Forrester puts it like this:

The greatest change to the workforce . . . will be in job transformation—that is,
occupations in which 25% or more tasks are automated, leading to redeployment
and responsibility-shifting on the part of the worker. In 1992, cable TV technicians
had a relatively simple job: connecting coaxial cable to a pole and into households.
Since then, their job tasks have expanded to include Internet service, wireless routers
for Internet, voice-over-IP (VoIP) telephony, and even home security installation.
With each new task, the overall composition of the job transformed, even requiring
the technician to log into your PC to activate services—a new skill set for sure.
Similarly, we’ll see jobs transformed across all categories . . . .5

Figure 3.1 highlights the percentage of job tasks that will be impacted by
the machine, not necessarily replaced by the machine.

Figure 3.1 Cumulative Percentage of Job Tasks Cannibalized
(Absent Secular CAGR)
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systems), many of the constituent parts will seem familiar. After all, the
technology “stacks” of systems of record and systems of intelligence share
many common elements, such as user interfaces, application logic, process
flows, databases, and infrastructure.

However, critical differences exist up and down each layer of the stack,
the most important focusing on the three distinguishing characteristics of the
new machine highlighted earlier: systems that learn, massive processing
power, and huge amounts of data. In Figure 4.1 we highlight several of the
key differences at each layer of the software stack. Next, we’ll work top-
down through the various components common to every system of
intelligence as shown in Figure 4.2.

KEY ATTRIBUTE SYSTEM OF RECORD SYSTEM OF INTELLIGENCE

USERS Internal employees. Everybody and everything.

INTERFACE
PC-based, menu-driven.
Formal “user acceptance

training” required.

Any device, highly engaging
and intuitive. No training

required.

APPLICATION One-to-many. The users
learn the system.

One-to-one. The system learns
the user.

PROCESS

Supports the business.
Horizontal, standardized

processes (e.g., finan-
cials, human resources,

customer service).

Runs the business—central to the
product or service experience.

Vertical, unique processes.

DATA
Mostly internal sources,

stored as historical
records.

Mostly external sources (custom-
ers, products in use). Real-time
input and output. Continually—
and automatically—reviewed for

insights. Orders of magnitude
greater amounts.

INFRASTRUCTURE Housed in internal data
centers.

Hybrid model, utilizing both
internal data centers and

highly elastic cloud computing
resources.

Figure 4.1 Systems of Record vs. Systems of Intelligence
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Users, Customers, and Employees

Regardless of how digitized our world becomes, this shift is primarily oriented
around people; that is, us—carbon-based life forms without an on/off switch.
Thus, with successful digital solutions, the more technical they are, the more
human they feel. The best digital solutions don’t slow us down; instead, they

HUMANS AND MACHINES

A SYSTEM OF INTELLIGENCE

EXPERIENCE
• THE INTERFACE—Touch, voice, gesture, typing, motion, etc.

• THE DEVICE—PC, mobile phone, virtual reality headset, car, home, etc.

• THE APPLICATION—The logic and workflow when we book a car,
  process a claim, make a trade, or check on an MRI machine, etc.

INTELLIGENCE

DATA

AI
Algorithms, automation

processes, machine learning,
neural networks, etc.

SOFTWARE ECOSYSTEM
Linkages to other software tools

via APIs that provide task specific
functionality

PROCESS MIDDLEWARE
Software that acts as a bridge

between applications,
networks, etc.

DATA & METADATA FROM
OTHER SOURCES

(e.g., Axxiom, Facebook, etc.)

SYSTEMS OF RECORD
(ERP, MRP, etc.)

IoT INFRASTRUCTURE
(Sensors and connectivity)

INFRASTRUCTURE
(data centers, networks, the cloud, etc.)

Figure 4.2 Anatomy of a System of Intelligence
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Figure 4.3 The Anatomy of the Netflix System of Intelligence

Anatomy Element How It Works

Users/Customers This is all of us as consumers. Netflix now has about
75 million subscribers worldwide (and growing), and
we all want what we want (and we want it now, on
every device, always).9

The App Most of us experience Netflix as an app. Regardless of
where we are or the hardware we use—tablet, mobile
device, laptop, set-top box, or VR headset—the only
part of the Netflix system of engagement we touch is
the app that connects us to Orange Is the New Black
(and many more).

Process Logic Do you remember using the print TV Guide to find
out what was on television and then having to time
your life around when a show was airing? Um,
neither do we. In those bygone days, there was really
only one process for consuming media via television
or movie screen, and it wasn’t great. Now, of course,
whether we are watching on a mobile device on the
road or next to our loved ones at home, Netflix
provides content in an almost infinite set of variations.
It seems so simple now. Of course we can watch
House of Cards at any time on a train going 130 mph!
But it feels seamless and frictionless because Netflix
has thoughtfully adapted its entire system to the way
we want to consume content.

Machine Learning Netflix’s recommendation engine—basically, a set of
algorithms that connect us to content we want—is
the most well-known element of the Netflix AI
system, but the whole engine is actually much more
than that.10 The core of the Netflix experience
connects us to content, distinguishes between family
members, and processes billions of events a day
related to movies, viewers, payments, and the like.
More important, the platform improves over time.

(continued)
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Figure 4.3 The Anatomy of the Netflix System of Intelligence
(continued)

Anatomy Element How It Works

As we use it more, it learns about our tastes and serves
up the best content available in a highly personalized
way. It can distinguish between what we say we like
and what we actually like. (Note, for example, that
Adam Sandler’s The Ridiculous Six is rated a middling
three stars by Netflix users, but in January 2016 was
the most watched Netflix program in history.)11 The
core of the Netflix system is a remarkable piece of
software design and engineering, which, because it is
so good, is nearly invisible.

Software
Ecosystem

Netflix relies on connections to dozens of other
systems to bring us Orphan Black and The Walking
Dead (two of the most binge-watched shows).12 The
Netflix team emphasizes open-source software tools
such as Java, MySQL, Hadoop, and others. Content
distribution is supported by tools like Akamai,
Limelight, and Level 3 Communications. It also relies
heavily on Amazon’s cloud systems for storage.13 The
point here is not the specific tools Netflix uses but
that the company realized early on that it would need
to build certain elements of its overall system and that
it also could leverage other best-in-class systems to
grow faster.

Sensors/Internet
of Things

Netflix engages with us—both providing content and
collecting data—via our devices, but it also learns
about us via the many sensors and data associated with
these devices. Other sensors are starting to matter to
Netflix. For example, it is exploring ways to connect
to Fitbits and even socks to monitor if we’ve fallen
asleep.14

Data The Netflix data warehouse stores about 10 petabytes
of information.15 (One petabyte is equivalent to 13.3
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What Does “Good” Look Like? Attributes of a Successful
System of Intelligence

There’s a big difference between merely having all the necessary ingredients
of the new machines and actually getting them to perform at a high level. A
system of intelligence that can help you be the Usain Bolt of whatever race
you’re in will have all or most of these characteristics:

Anatomy Element How It Works

years of streaming HD-TV video.16) With all that
data flowing through the AI engine, Netflix knows
you. We’re sorry if that creeps you out, but it tracks
the movies we watch, our searches, ratings, when we
watch, where we watch, what devices we use, and
more.17 In addition to machine data, Netflix
algorithms churn through massive amounts of movie
data that is derived from large groups of trained movie
taggers. (Netflix isn’t saying, but the best guess is that
it is applying more than 76,000 genres to categorize
movies and TV shows.18)

Systems of Record There’s no way to manage the vast reams of
Netflix data without an absolutely top-notch
architecture. Netflix started with Oracle, but has
moved over to an open-source database called
Cassandra. It uses Hadoop for data processing and
Amazon S3 for storage.19 It also links to back-end
payment systems so nothing can interfere with our
next purchase.

Infrastructure Amazon inside! As of February 2016, all of the
infrastructure services Netflix requires are provided
by Amazon Web Services.20 (Anyone still waiting
for the cloud to “mature” is probably tripping
over the stretchy cord on his or her phone at this
point.)
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the ground or was found by miners going after coal. Oil was still seen almost
as a problem—brown sticky “muck” getting in the way of mining out the
coal.

In 1847, a Scottish chemist named James Young reconceptualized the
understanding of oil. Having come across a natural oil seepage at a mine in
Derbyshire, he applied a distillation process to efficiently convert the “muck”
into something completely different and more useful—refined oil. In the
years and decades that followed, more and more ideas of how to use the new
commodity emerged, and the seeds were sown for the incredible boom of
the oil industry, as well as every derivative industry that followed during the
next 100 years.

Today, many of the hundreds of business decision makers we work with
are struggling with a similar reconceptualization of their data. We have yet to
come across anyone who says, “We have complete control of all our data,
fully understand its value, and are hungry for more. Bring it on!” On the
contrary, we hear lament after lament about the cost, complexity, and
unrealized value they feel is locked in a morass of structured and unstructured
data. If you ask almost any business leader of a major industrial enterprise,
they’ll say they see their data more as muck than as oil.

These sentiments are well captured by renowned business and technol-
ogy consultant Geoffrey Moore (author of Crossing the Chasm, among many
other highly influential books), who stated that “[data] is a liability before it’s
an asset.”3

OIL DATA

Value is linear. If 1 barrel is $60, 10
barrels are $600.

Value is exponential. 1 TB is worth 1X.
10 TB is 10X2.

100 TB is worth 100Xn.

Mining is localized
(and expensive).

Creation and capture is distributed
(and can be cheap). 

Distribution requires pipes
and ships

(always expensive). 

Distribution requires a cable or cell tower
(a one-time expense).

A finite commodity. An infinite and self-generating resource
(more like sunlight than oil).

Figure 5.1 Properties of Oil vs. Data
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■ Proprietary in nature: Oil is, by definition, a commodity. What is
produced in Alaska, Nigeria, or Saudi Arabia is essentially the same—and
is valued as such on the open market. Your data, on the other hand, is
proprietary. It’s unique, and it trades, if you will, in a closed market. If
managed properly, this provides it with immense value. Such proprie-
tary data, at scale, is the moat that exists around the franchises of Google,
Facebook, and Uber; in the coming years, your proprietary data will
become the competitive moat around your business. As a bank, it’s how
you will assess risk in ways your competitors cannot. As an insurer, it will
be how you revolutionize the actuarial science. As a health care
provider, it will be how you fundamentally transform patient outcomes
and reset your cost base.

OIL

UPSTREAM

MIDSTREAM

DOWNSTREAM

DATA

EXPLORATION
(seismic, rock, basin,

analysis, etc.)

DRILLING
(wells, rigs, platforms, etc.)

PIPELINE INFRASTRUCTURE

REFINING
(processing plants, oil depots)

STORAGE TANKS

RETAIL SERVICE STATIONS
(processing plants, oil depots)

PRODUCT DISTRIBUTION
(trucks, ships, rail, etc.) 

INSTRUMENTATION
(distributed control systems)

SENSORS
(LIDAR, auxanometer, IPv6, etc.)

DATA CAPTURE SOFTWARE
(for both physical devices and soft-

ware-based systems)

CONNECTIVITY
(RFID, NFC, Bluetooth, ZigBee, LiFi, etc.)

DATABASES
(Hadoop, Hana, NoSQL, etc.)

ALGORITHMS
(third-party, i.e., Amazon RDS,

and proprietary)

LOGICAL MODELS
(business and technical)

DEVICES
(phones, health wearables,
smart home networks, etc.)

USER INTERFACE
(presentation layer)

USER APPLICATIONS

COMMERCIAL OPTIMIZATION

Figure 5.2 The Supply Chains of Oil vs. Data
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■ Retailers are using digital wallets and beacon technologies to create
shopper awareness and boost retail sales.

■ Manufacturers are using sensors, the Internet of Things, and RFID for
real-time monitoring to streamline the supply chain.

Figure 6.3 Pervasive Process Potential: Actual Digitization vs.
Pilots in Flight
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(with, say, ice turning to water), today’s rapid rise of information is forcing
structural change upon many corporate models.

Each year in New England, the changes in season turn winter’s ice rink
into summer’s swimming pond. Whether one skates on the ice, swims in the
water, or stares up at the clouds, the integrity of the water in any of its forms is
never questioned. Water is water, for regardless of its state, it is always two
parts hydrogen, one part oxygen. Importantly, we inherently understand the
stability of each form given its environment.

There’s a strong parallel between the natural states of matter and the
proper, or natural, state of an organization. Just as the state of matter naturally
changes with increases in temperature, the state of the organization must
change with meaningful increases in information (see Figure 6.4).

IN NATURE 

Platinum: 3,220 

Iron: 2,800

Nickel: 2,651

Aluminum:1,221

Zinc: 787

Lead: 621

Tin: 449

Sodium: 208

Water: 32

Bromine: –19

Mercury: –38

Chlorine: –150

Nitrogen: –46

Hydrogen: –434

Helium: –458

IN BUSINESS 

Energy

Utilities

Manufacturing

Travel

Healthcare

Life Sciences

Retail Banking 

Insurance 

News 

Book Retailing 

Movie Rentals

Personal Communications

Maps

Research/Encyclopedia

Classified Ads 

°F

Figure 6.4 Melting Points in Nature and Business
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This may sound a bit drastic, but tomake it a bit clearer and less melodramatic,
let’s take a trip back to a newsroom during the Reagan administration.

When Paul went to journalism school in the 1980s, newsrooms were full
of people who could take information from different sources and turn it into
a clear, concise narrative. The daily process of news-making—collection,

Figure 7.1 Digital Process Change Drives Significant Top- and
Bottom-Line Impact
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Post-trade
processing/
back office

Actuarial

Wealth
management 

New
business,

underwriting &
customer
support

New
product/
service

development 

Claims
administration

Front
office 

Risk, fraud
& compliance

BANKING & FINANCIAL SERVICES

INSURANCE (PC&L)

66%

58%

68%

63%

71%

64%

75%

68%

Percent of respondents citing “significant” or “high” levels of process/value chain
integration, as a result of digitized processes.

Fraud &
abuse services

Goods
sourcing
& supply

chain

Medical
management

Customer
& order

management

Claims coding
& processing

Shopping
experience

&
channels

Enrollment
& billing
services

Merchandising

Overpayment
recovery
services

Back-office
support

processes

Member/
provider
customer
support

Market
goods

&
services

HEALTHCARE PAYER

RETAIL

57%

51%

59%

63%

59%

64%

65%

69%

61%

65%

69%

74%

Response base: 281
Source: Cognizant Center for the Future of Work. 

Figure 7.2 Putting Customers in the Center of the Value
Chain, Digitally
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Each and every one of these areas has an intelligent automation solution
focused on it and available for deployment: AiCure for clinical data science;
Talla for HR management; NextAngles for compliance reporting in finan-
cial services. Kevin Kelly, founder ofWiredmagazine, has gone as far as to say
the business plans of the next 10,000 Silicon Valley start-ups are easy to
forecast: “Take X and add AI.”9

While the following lists may be useful, given that these are all areas in
which the new machine is being implemented for automation purposes,
how do you find your best candidates? After all, the same process from one
company to another may be structured very differently. One man’s ceiling
is another man’s floor.

Figure 7.4 Potential Process Automation Opportunities
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Figure 7.4 Potential Process Automation Opportunities (continued)
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outsourcing, and/or enterprise software will not be good enough. Only the
digital automation of the process will deliver such results. Put simply, if you
cannot gain at least 25% cost savings, you don’t have a real “automation”
solution. And if you cannot find 25% productivity increases, then the AI
platform is not performing as it should.

In addition, you need to create a “no-excuses” environment. There will
be those who push back, saying—for various reasons—“that can’t be done.”
Yet it’s becoming clear there are no true hurdles with technology, cost, or
scale. Once you set that goal, it’s time to pick your spots.

Find Your Process-Automation Targets

When looking for your initial automation opportunities, which should be no
more than twoor three processes, you should “pick your spots” on the human-
machinework continuum (see Figure 7.5). The best automation starting points
are to the left of the continuum; in these processes, themachine can rapidly take
over themajority of thework effort. Aswedescribed inChapter 3, these should
be areas with a high percentage of work tasks that can be automated.

You need to be thoughtful when selecting your first automation targets,
because the success, or lack thereof, of these initial implementations will
dictate your subsequent enterprise AI initiatives. In our work with dozens of
intelligent automation initiatives, we’ve seen that the successful ones all meet
these simple criteria:

■ Highly repetitive tasks: Find tasks that are highly repetitive but that
occur at great scale within your organization. In short, look for activities

%
 W

or
k 

Ef
fo

rt
HUMAN

MACHINE

THE
AUTOMATION

ZONE

100

0

Figure 7.5 The Human–Machine Work Continuum
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■ Finding the 1%:We all know there’s waste in our daily operations.
With its intelligent machines, GE can turn to its customer base and
say, “Together, let’s go find the low-hanging fruit. Let’s find the first
1%.” Spread across an entire rail network, such as that of BNSF
Railway, this 1% can quickly turn into tens of millions of dollars in
cost savings that drop almost instantly to the bottom line.

■ Coaching the user: One way to find that 1% is to guide users in
making the most effective decisions. In the case of GE Transporta-
tion, this could be the smart locomotive telling the engineer how to
best cross a particular mountain pass. That is, the machine can advise
on how to optimize fuel efficiency on the way up the mountain, and
how to best utilize the brakes on the way down. This is done not in
some generic fashion but mile by mile, turn by turn, based on the
history of the track, the current weather, the driving style of the
specific engineer, and the load being transported. The result is fuel
savings of 3% to 17%.

■ Nomachine is an island:A single intelligent GETier 4 can provide
all these benefits, but a fleet of intelligent locomotives, all connected
together, can take performance to another level (as shown in
Figure 8.1). After all, a train is only as efficient as its network; through
fleet instrumentation, GE Transportation’s customers can boost the
efficiency of their yard operations and rail networks by 10%.4

Figure 8.1 GE’s Intelligent Locomotive
Source: GE Transportation

122 What To Do When Machines Do Everything



C08 12/19/2016 12:48:37 Page 130

an implied or explicit contract, and part of the contract is that we should
all be able to walk away with our data. If someone wants out, make sure
she can find the exit door easily.

■ Show me you know me. As data exchanged becomes increasingly
informative, companies are able to draw more personal conclusions
about each of us. Companies may know if we are prone to driving

DATA IS THE FOUNDATION OF TRUST 

Response base: 2,404 consumers

Source: Cognizant Center for the Future of Work

77%
consider social network-
ing sites somewhat to
extremely important
in maintaining social

relationships65%
are concerned
about how and

where their personal
data is
stored 62%

expect digital tech-
nologies to have a

much greater impact
on their work and

personal lives in the
next 2 to 3

 years

58%
expect the compa-

nies they buy from to
provide personalized

products/services
based on their needs
and preferences    49%

are always
connected no
matter where

they are

Figure 8.2 Data Is the Foundation of Trust
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Major companies today are proving that even in a world of enhance-
ment solutions, where people and machines work together in new ways,
there’s still value in being human. Our work ahead will require us to double-
down on the activities where humans have and will continue to have an
advantage over silicon.

Build Your White-Collar Exoskeleton

The idea of enhancing our human capabilities with technology has been the
dream of science fiction for many years. In the late 1950s, Robert Heinlein
imagined teams of soldiers enhanced with armored exoskeletons in Starship
Troopers. Over 30 years later in the movie Aliens, Warrant Officer Ellen
Ripley used a Power Loader to defend a colonist from the AlienQueen, high
above the planet LV-426 (as shown in Figure 9.3).

SKILLS YOU’LL NEED TO IMPROVE TO STAY RELEVANT IN THE FUTURE
By 2020, senior executives project that employees will need to improve their  
performance in these areas: 

Analytical Thinking 21%

Social Media 15%

Fabrication Skills 15%

Learning 14%

Inclusion 13%

Written Communication 13%

Interpersonal Skills12%

Language Skills 12%

Global Operating 12%

Response base: 2,000 senior business leaders
Source: Cognizant Center for the Future of Work. 

Figure 9.2 Beat the Bot by Being a Better Human
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Everything that we sports fans live and breathe stems from that original
foundational innovation that created that “space.”

If Edwin Budding could come back now and see the impact his lawn
mower has had on the world, he would, no doubt, be astonished. It’s
unlikely that he could have imagined when he sold his first machine to
Regent’s Park Zoological Garden that 138 years later, a young professional
footballer named Cristiano Ronaldo would have 200 million social media
followers, all because he kicks a smallish ball around on a field of cut grass.4

Ronaldo’s fame and all of the jobs and money associated with sports
across the world originate from Budding’s machine. The lawn mower is the
foundation upon which the sports industry is built.

Systems of intelligence are the latest set of technologies creating
foundations on which new industries and new jobs are being and will be
built. Jobs of the future that today we simply can’t imagine—just as Budding
wouldn’t have been able to extrapolate from his machine the rise of
Ronaldo, or the commentator who talks about Ronaldo, or the equipment
manufacturer that supplies Ronaldo, or the designer who created his logo.
What one might call the Budding Effect.

Today, a new economy is emerging with a raft of job categories that
even a few years ago would have been hard to predict: social-media
consultants, search-engine optimizers, full-stack engineers, Perl developers,
digital prophets, hackers-in-residence, content curators, chief happiness

Figure 11.1 Mr. Budding and the First Lawn Mower
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all of us—utopians and dystopians alike—can agree will be full of change,
disruption, opportunity, and risk.

The Digital Build-Out Is Here

In this book, we have argued that the information-technology innovations
and investments of the past 70 years are merely a precursor to the next waves
of digitization, which will have truly revolutionary impacts on every aspect
of work, society, and life. Just as the world of 1840s England was not unlike
that of 1770s England but was utterly different from 1870s England (at the
end of the Second Industrial Revolution), the compounding and exponential
nature of digital progress is set to make the next 15 years a period of
fundamental metamorphosis.

If you sometimes think the way you file an insurance claim today is
pretty much the same as when you first did so back in 1973, or that a visit to
the division of motor vehicles seems unchanged from when you first got
your driver’s license, you’re right; technology has only brushed the edges of

DYSTOPIANS
“We should fear our pending 

robot overlords.”

Such as: Elon Musk, Stephen 
Hawking, etc.

UTOPIANS
“Everything is awesome and 
technology will always be 

the answer.”

Such as: Ray Kurzweil, Peter 
Diamandis, Don Tapscott, etc.

PRAGMATISTS
“The future can be good if we 

make smart, practical decisions.”

Such as: Steve Wozniak, Satya 

Nadella, Sundar Pichai, Marc Benioff 
(plus Malcolm, Ben, and Paul)

Figure 12.1 Utopians vs. Dystopians vs. Pragmatists
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