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Introduction
Constant, seismic change is disrupting a
range of industries at unprecedented speed.
Disruption can come from new technologies,
new regulation, new generations and new
economic realities.

This environment presents challenges,
but also opportunities, for companies
with the agility to adapt and grow—
to become what we call a 21st
Century Enterprise.
Fit for purpose today, a 21st Century Enterprise
is agile and lean. It understands that incremental
change today will often fall short; that to stay
competitive, it must undertake transformational
change, rethinking core functions and embracing
the right mix of new technologies.

Successful transformations start
with a clear strategy grounded in an
understanding of emerging trends.

Over the past decade, we have identified a
number of compelling signals, including the rise
of cloud, the growth of data and analytics, the
potential of artificial intelligence, the advantages
of the “as a service” economy and the
emergence of the multidimensional customer.
Along the way, we’ve learned that viewing any of
these signals in isolation risks missing the bigger
picture, as new technologies and trends often
converge to transform the very nature of an
industry and how those in it need to respond.

This report shares our quick take on a
few of the most significant signals on
our radar right now.
This is not intended to be an exhaustive list but
highlights a few signals we are tracking. We trust
you will find these insights useful and invite you
to contact us if you would like to discuss them,
or any signals you are seeing, in greater detail.

At KPMG, we track signals of change across four
dimensions: social, technological, economic and
political (STEP). We analyze the potential impact
of these signals to help our clients and guide our
own innovation investment strategy.
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Backdrop: how
long can record
US economic
growth last?

The U.S. expansion is becoming one for the
record books. Already the second longest
expansion of the modern economic era, it
is very likely the economy will make a new
record and become the longest expansion ever.
Meanwhile, rumors of its death have been
greatly exaggerated. In 2011 and again in 2013,
there was concern that a double-dip recession
would occur in the U.S. as it did in Europe. But
the Federal Reserve stepped in with a third
round of quantitative easing to ensure the U.S.
economy reached so called lift-velocity. When
China’s economy faltered in the fall of 2015 and
threatened to slow the global economy, the Fed
held off raising rates until the growth scare had
passed. Now after raising rates by 217 basis
points and reducing the balance sheet by USD
431bn, the Fed is ready to pause and assess
the situation – a position it can well afford to
take, given the moderate level of inflationary
pressures and relative lack of imbalances in the
domestic economy.
The world economy has not fared quite as
well as the U.S. over the past decade. While
China has continued to grow, its expansion has
been slowing in recent years; a decade of debt
accumulation and fixed asset investment has left
it with overcapacity and capital allocation that
may not be productive enough to repay debts
that were accumulated. As the government
deals with this reality, slower Chinese growth
is impacting everything from commodities to
European exports. Meanwhile, Europe has
coped with uneven growth by reigniting its
quantitative easing program only to discover that
monetary policy cannot cure structural problems.
Italy has fallen back into recession and Germany
saw growth slow significantly in the second half
of 2018. Japan has been challenged to engineer
sustained growth for more than two consecutive
years in any period over the past decade.
Against this backdrop, we expect the U.S.
economy to slow in 2019 to a pace of growth
more in line with potential GDP of 2.0%.
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Key takeaway
Boards and company executives should
assess the global economic, social,
political, and other risks that could
negatively impact their company at this
stage in the current cycle. In assessing
both the systemic and asymmetric risks,
firms should also assess the probability
and severity of a risk occurring. Then, for
each key risk, conduct a scenario planning
exercise to examine the potential effect
on operations, financial performance,
internal and external stakeholders, etc.,
and develop contingency plans that can
help mitigate the brunt of each one. With
proper planning and attention, some risks
can even be turned into opportunities.

The Federal Reserve has indicated it will pause
rate hikes to determine if liquidity conditions
are sufficiently tight to reduce the pace of
growth and engineer a so-called “soft landing.”
The case for a soft landing is bolstered by the
strong labor market. Although the economy
added approximately 210,000 jobs each month
in the second half of 2018, we expect that pace
to moderate throughout 2019, ending the year
at a 120,000 per month pace – enough to keep
consumption growing near 2.5% per year.
Meanwhile, wages have continued to pick up,
a positive for consumption but a squeeze on
corporate margins unless productivity improves.
In terms of investment, the Duke University
CFO Global Business Outlook and the National
Federation of Independent Business Survey both
suggest reduced investment in 2019. That leaves
trade and government spending to help improve
GDP beyond the current levels of consumption.
The slowdown in the rest of the world suggests
that exports are unlikely to expand in 2019 and
we anticipate this will be a drag on growth
for the year. Finally, government spending will
remain strong in the first half of 2019. But in
the second half of 2019, fiscal stimulus is likely
to fade as the final expenditures from the 2018
Balanced Budget Act are spent prior to the end
of the government’s fiscal year in September.

Given the low level of U.S. growth, it is worth
asking what happens if the global economy
deteriorates further and what could cause such
a deterioration. The first and most likely cause
would be a series of policy mistakes. Should the
U.K. and EU fail to agree to new terms, a hard
Brexit is a possibility markets must contend
with, even if it is remote. If China is unable to
revive growth via stimulus measures, this would
pose the greatest risk to the global economy.
Finally, should trade discussions between the
U.S. and China escalate or should the pending
United States–Mexico–Canada Agreement
(formally named the USMCA) to replace NAFTA
fail to be ratified right away, strains on a world
that is already coping with low levels of growth
may intensify. For these reasons, we believe the
Federal Reserve and possibly other central banks
will refrain from tightening policy too quickly
in 2019. With all of the world’s policy makers
aiming for a soft landing, there is at least a 50%
chance they hit their target.
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Data as a key strategic asset

The term “big data” is tossed around so much
today that some business leaders have likely
become desensitized to it. But the numbers
behind the phenomenon are staggering and
illustrate its growing importance. In 2013, we
learned that 90% of the world’s data had been
generated in the previous two years. Last year,
we learned we had collectively amassed 2.7
zettabytes of data—and are now generating 2.5
quintillion bytes of new data every day.
Where is it all coming from? In the past,
companies only recorded data from transactions.
Today, they increasingly record information
about every aspect of their businesses, storing
and analyzing countless layers of data relating
to, among other things, time, demographics,
location and search history. They also are tapping
into external data provided by third parties and
data marketplaces, delivered in many cases via
API integrations.
At the same time that data itself has been
multiplying exponentially, computing power has
become far stronger, networking has become
ubiquitous, and advanced algorithms have
been developed to enable broader, deeper
data analysis. This is enabling new sources
of unstructured data—including text, voice,
and video—to be analyzed and incorporated
into machine learning models that deliver
valuable insights and can power prediction and
personalization strategies. The convergence
of these phenomena has given rise to the
increasingly widespread application of data
science principles across the enterprise,
empowering business leaders to make datadriven decisions rather than relying solely
on intuition.

The companies best known for their data-driven
business models are consistently outpacing
their competitors.
While this does not mean traditional
organizations are destined to be left behind, it
does mean they must act quickly. With the data
land grab ramping up, companies need to rapidly
identify which data assets they must control
and which they will access to sustain their
competitive advantage. At the same time, they
must prepare to manage the associated risks.
Data security breaches receive much of the
public’s attention, but poor data integrity—having
data that is neither accurate nor consistent—is
another potential liability that can be detrimental
to organizations that rely on data to inform
critical decisions.
Although the benefits of harnessing data are
clear, some traditional organizations may be
tempted to treat it as one component of their
overall strategy. However, when we look at the
competitive landscape and where it is headed,
we see that data sits at the very core of a 21st
Century Enterprise.
While the complexities of effectively leveraging
data cannot be underestimated, it has
become clear that to compete in today’s world
companies must develop proprietary data
assets, with their potential maximized by crossfunctional investments across business and
operating models.

On the front end, customers have become
accustomed to the personalized experiences
that data enables, and their best experiences
have become their expectations. On the
back end, companies that leverage intelligent
automation are already more agile and can move
forward more decisively than their competitors.
As the data universe continues to expand, the
organizations that come out on top will be those
that have transformed large segments of their
business to operate around a data-centric core.
Organizations, in other words, that have become
true 21st Century Enterprises.

Key takeaway
For leaders considering this challenge,
first explore how data and other
intangible assets are redefining value
chains, business models and competitive
advantage in your category. Then,
inventory and protect your data assets,
and understand what it would take to
fully unlock their value. Finally, consider
the talent and organizational changes you
might need to compete with more nimble,
data-centric companies.

5
Ismail, Salim. (2014). Exponential Organizations: Why new organizations are ten times better, faster, and cheaper than yours (and what to do about it).
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Artificial intelligence and
the productivity landscape

The rapid evolution of artificial intelligence has significant implications for business. AI can drive
productivity by making business processes more efficient, and growth by enabling new products and
services. With a broad range of applications and the potential to fundamentally reshape the way we
work, AI has been called a general-purpose technology, putting it on par with electricity, computers and
the Internet.
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Among the flurry of activity in the AI space over the past year:

01.

02.

03.

AI startups
are booming

Tech giants are
making deals

Enterprise spending
on AI is soaring

AI startups are significantly outpacing startups
in other segments of the business world. From
January 2015 through January 2018, the number
of active AI startups increased 2.1 times while
active startups as a whole increased only
1.3 times.2

Major tech companies are acquiring AI startups
at a rapid clip. In just the past year, Apple
acquired AI device startup Silk Labs, Intel bought
deep learning startup Vertex.AI, and Oracle
purchased the predictive intelligence startup
DataFox. This trend shows no signs of slowing.

Enterprise investment in the intelligent
automation market – which includes artificial
intelligence, machine learning and robotic
process automation (RPA) – is growing rapidly.
Overall spending is expected to reach USD
232bn by 2025, up from an estimated USD
12.4bn in 2018. Meanwhile, many companies are
already accessing cloud-based AI services from
some of the world’s biggest tech companies.

Yoav Shoham, Raymond Perrault, Erik Brynjolfsson, Jack Clark, James Manyika, Juan Carlos Niebles, Terah Lyons, John Etchemendy, Barbara Grosz and Zoe Bauer, “The AI
Index 2018 Annual Report”, AI Index Steering Committee, Human-Centered AI Initiative, Stanford University, Stanford, CA, December 2018.

2
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To be sure, the AI revolution won’t happen
overnight. Although AI is ready for many
commercial use cases today—and has been
successfully implemented in many discrete
instances—most organizations are still figuring
out how to use it and are struggling to deploy
it at scale. Institutionalizing AI will require
significant investment in complementary areas,
too, such as business process redesign, data
management and training. Some economists
have calculated that these supporting
investments may need to be three to four
times the size of tangible investments in AI, if
not more.
Still, it’s worth noting that it took decades
for companies to figure out how to fully
harness the benefits of earlier general-purpose
technologies like electricity and computers.
Whatever the timeline, we believe AI will
reshape the productivity landscape, which has
been characterized by slow growth in many of
the world’s most developed countries since
the mid-2000s despite significant advances
in technology. Current signals suggest that
change could come even faster than it did with
electricity and computers.

Key takeaway
Given this pace, leaders should consider
which actions they can take today to avoid
falling behind on the AI curve. There is a
“learning curve” where AI engines must
be fed data and insights, and trained and
refined over time. But this learning curve
is not linear – it is exponential. Once
the system begins, its rate of learning
accelerates. Firms not yet exploring AI
and starting their training could be left
permanently behind.
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Blockchain:
enabling the future
of the enterprise

Despite all the hype around blockchain—and the substantial amount of
money being poured into it—the technology is still early in its evolution.
Many experts compare blockchain’s maturity today to the Internet’s in
the early 1990s, suggesting we are years from knowing its full potential.
Cryptocurrencies, blockchain’s original application, have only scratched the
surface. That said, we see two emerging use cases for blockchain that have
the potential to revolutionize markets and enterprises in the long run.

10

Five Disruptive Trends Worth Watching

Use Case 1:
Tokens and Cryptoassets
Tokenization refers to the process of
representing ownership of real-world assets
digitally on a blockchain. These tokens, or
“cryptoassets,” can be created, issued, traded
and managed with few of the frictions or
overhead costs associated with traditional
assets. For example, in the finance industry,
post-trade clearing and settlement are timeintensive and expensive – and digitizing assets
on a blockchain could dramatically change that.
Cryptoassets are already emerging for financial
instruments such as securities, commodities,
and real estate. But to realize tokenization’s full
potential, says Kiran Nagaraj, Managing Director
in KPMG’s Cryptoasset Services, its use needs
to be institutionalized. Institutionalization is
the at-scale participation in the crypto market
of key players in the global financial services
ecosystem including banks, broker-dealers,
exchanges, payment providers and fintechs. That
is likely years away. Still, Nagaraj hints that the
future evangelized by blockchain enthusiasts—
entire economies in which products and services
are tokenized, providing increased transparency
into their lifecycle and ownership history—may
ultimately come to pass. If so, it will have
significant implications for global commerce,
financial markets and the enterprise itself.

Key takeaway

Use Case 2:
Enterprise Decentralization

As with most emerging technologies,
the initial paths to commercialization are
rough and rarely resemble the ultimate
potential. Companies can consider
experimenting with Blockchain use cases
now to develop the skills and insights
needed to scale it as it matures.

Enterprise decentralization refers to overhauling
an organization’s structure so that the entire
entity operates without single points of failure,
with most actions or activities boiled down
to a simple agreement between parties and
executed on a distributed blockchain network
through smart contracts.
So-called “Decentralized Autonomous
Organizations,” or DAOs, may seem almost
too futuristic to imagine. It may help to think
about the concept in terms of some of today’s
best-known digital platforms: Facebook,
Google, Netflix. All are centralized organizations
governed by a single body but orchestrate
connections and transactions between multiple
parties. Many blockchain evangelists and venture
investors believe that blockchain has the ability
to one day “decentralize” these organizations
so the individual parts of their platforms can
operate autonomously through smart contracts,
with governance provided by the community, or
“nodes,” in a blockchain network.
An era of fully decentralized systems may be
very far out on the horizon—if it happens at
all. But we are already seeing new companies
emerge in this space. While only a fraction are
likely to survive, the concepts they are testing
and the implications for enterprise systems and
strategies are worth monitoring.

11
KPMG. “Ready, Set, Fail.” (2018)
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The 5G future

5G, the fifth generation of wireless technology,
will change the way people live and work.
With transmission speeds 100 times faster
than current cellular technology and less lag
time in making network connections, 5G won’t
just speed up the transmission of voice, data
and images – it will make other advanced
technologies more practical, from self-driving
cars to virtual reality. Autonomous automobiles,
for example, will be able to receive and transmit
information about vehicle conditions and
traffic, and respond to directions, in real-time.
Healthcare providers will be able to deliver
long-distance care, including remote surgical
procedures.9 In the energy market, smart grids
will operate with greater accuracy, reducing
supply and demand gaps.
Although governments and industry are already
investing in 5G, its time to impact is a matter
of considerable debate, partly because it will
require massive infrastructure investments. The
general consensus is that we should expect 5G
pilot programs by mobile network operators to
continue through 2020 and test deployments
at manufacturing plants and other campus
environments within the same timeframe.
Estimates suggest that we should expect
extended deployments within the next five
years—with the most significant shifts powered
by 5G likely arriving between 2028 and 2030.

9

Key determinants of the pace of 5G deployment,
beyond the work and investment of telecoms,
mobile network operators and equipment
manufacturers, include government investment
and regulatory readiness, consumer sentiment
around the benefits of 5G, and the development
of enterprise use cases.
Right now, telecoms are taking a variety
of approaches to deploying 5G that reflect
their differing views on the value of existing
frequencies and spectrums, asset ownership
and speed to market. T-Mobile is leasing unused
and under-utilized fiber rather than purchase
its own, Verizon is working with manufacturer
Corning and fiber provider Prysmian to build its
own fiber infrastructure, and Sprint and Ericsson
have partnered to build a 5G-enabled Internet of
Things (IoT) network. IoT has the potential to be
an important driver of 5G adoption by delivering
recurring revenue to telecoms.10 Meanwhile,
Intel has developed chips for 5G streaming on
consumer electronic devices, and demonstrated
those on the networks of Verizon, AT&T and
Sprint. Ultimately, some large companies may
build their own private 5G networks to leverage
its benefits while maintaining greater control of
network security.

IHS. “The 5G economy: How 5G technology will contribute to the global economy.” (January 2017)

10
11

HfS Research. “Telecos: Co-innovate to create and replenish evaporating revenue.” (March 28, 2018).

Federal Communications Commission (FCC). “The FCC’s 5G FAST Plan.” (September 28, 2018).
Perez, Bien. “Why China is set to spend US$411 billion on 5G mobile networks.” South China Morning
Post. (June 19, 2017).
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12
13

Ericsson. “The Ericsson Mobility Report.” (November 2018).

While regulation continues to lag technological
advancements and may present obstacles to
deployment, governments are nonetheless
promoting 5G’s development. In the U.S., the
Federal Communications Commission (FCC)
has established its 5G Fast Plan to make
spectrum available, encourage private-sector
investment and modernize regulations.11 In
China, where the 5G market is predicted to
account for 3.2% of gross domestic product by
2025, the government is investing heavily in 5G
infrastructure.12 In general, different countries
are likely to implement 5G at different rates,
with North America and Northeast Asia taking
the lead.13
Once 5G is fully deployed, business and society
itself will reap a wide range of benefits, from
smarter cities and immersive entertainment to
efficiency gains at smart factories. While the
exact timing of these benefits may be uncertain,
5G represents a clear and significant opportunity
for those who best prepare to take advantage
of it.
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Key takeaway
As with quantum computing, 5G is
also a bit of a waiting game - for now.
But wise leaders are already evaluating
their operating models, from customer
connections to back office processing,
to identify 5G applications and prioritize
transformation efforts to leverage 5G,
when available. Those who are positioned
to move at the pace of release and partner
with the telecoms to accelerate will likely
be the winners in the 5G environment.
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Quantum Computing:
a revolution in computing

Quantum computing is no longer science
fiction; it’s a new paradigm that is redefining our
understanding of computing power. Google and
NASA have reported that a quantum computer
solved a problem 100 million times faster than a
traditional computer.
Even more so than blockchain, however,
quantum computing is in its infancy. While
there are working quantum computers, the
so-called “quantum supremacy,” in which
quantum computers can solve problems that
classic computers practically cannot, has yet to
be achieved. Indeed, most leading technology
companies believe commercial applications of
quantum computing are at least five years away:

•

•
•

IBM has built a platform that gives users
access to a set of prototype quantum
processors via the cloud, but has indicated
that it believes the effects of quantum
computing won’t extend beyond the
research lab for five years.4

Chemistry and material science are two fields
where quantum computing will likely find early
practical applications. But the incredible speed
of quantum computers promises to be a game
changer for cybersecurity and will impact many
industries. Modern cryptography is based on the
complexity of factoring large prime numbers.
Right now, cracking a 128-bit AES key (Advanced
Encryption Standard) using the brute force
method would, in theory, take longer than the
age of our universe. But quantum computers
could solve that type of problem in a matter
of seconds.
When that’s possible, it will disrupt standard
cybersecurity practices and have a profound
impact across a range of industries, including
defense, aerospace and financial services.

Microsoft has said it will have its first
commercial quantum computer in
five years.5
Intel has indicated it believes it will take
a decade for quantum computing to
reach maturity.6

Nonetheless, media and analyst coverage
of quantum computing is intensifying, with
projections for the size of the market ranging
from USD 495m7 to USD 1.9bn8 by 2023.

14

4

IBM. “Five innovations that will help change our lives within five years.” (January 4, 2017)

5

Ray, Tiernan. (February 28, 2018). “Microsoft: We Have the Qubits You Want.” Barron’s.

6

Ray, Tiernan. (May 21, 2018). “Intel Puts Its Own Spin on Quantum Computing.” Barron’s.

7

Markets and Markets. “Quantum Computing Market worth 495.3 Million USD by 2023.”
Communications Industry Researchers (CIR). “Quantum Computing: Applications, Software and EndUser Markets: 2018-2027.” (January 31, 2018)

8

Key takeaway
Actions required from companies today
are still minimal for quantum computing.
Firms should consider monitoring
advances in the quantum computing
space and securing early alliances – this
can help establish a position as an early
adopter and beneficiary of this powerful
new capability.
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01.

02.

KPMG Ignition – Innovation Labs

Sensory Advantage Ecosystem (SAE)

KPMG’s Innovation Labs at KPMG Ignition sense and interpret signals
of change from an outside-in perspective. Our diverse team has strong
capabilities in design thinking, trends research, customer insights,
technology innovation and investment analysis. Working shoulder-toshoulder with our clients in an immersive process, we apply design thinking
for business model innovation to drive from signals to action.

The Sensory Advantage Ecosystem (SAE) team, part of Innovation &
Enterprise Solutions (I&ES), identifies signals of change across social,
technological, economic and political (STEP) dimensions to help guide the
firm’s strategic decisions. SAE insights help inform the firm’s strategic
investments, including new services and technology.

03.
Chief Economist Group –
Constance L. Hunter
As KPMG’s Chief Economist, Constance Hunter heads macroeconomic
research, analytics and forecasting for the firm. She works closely with
the firm’s leadership and clients to identify inflection points, risks and
opportunities that arise in the constantly evolving economic landscape.
She is known for correctly calling economic indicators that presage market
turning points such as the Russian currency devaluation in 1998, the
Dotcom bubble in 2001, the real estate and credit crisis in 2007-08, the
recovery of the housing market and concurrent low bond yields in 2012, and
the continued low bond yields during the recovery.

04.
Strategic Investments
KPMG’s Strategic Investments focus on driving accelerated growth
for the firm by developing cutting edge solutions and new business
models in response to market disruption and signals identified by the
Sensory Advantage Ecosystem (SAE) team. Launched in 2013, Strategic
Investments have been pivotal to KPMG’s advancement as a leading firm
for artificial intelligence, digital transformation, cloud and data analytics
services in the U.S.
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