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QUICK READ

Al is set to boost economic productivity within three to five years from now.

Businesses are deploying Al to cut costs, grow revenues and enable disruption.

While businesses are already using Al, it remains in its early stages of development,
reminiscent of personal computers in the mid-1980s.

Those businesses that harness Al successfully will achieve powerful competitive
advantages.




Anand Rao
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Whether by powering digital virtual
assistants, enhancing medical image
screening or allowing chatbots to
simulate human conversation, artificial
intelligence (Al) is entering the business
world. These are just the early days

of a technological revolution that is
accelerating and will reach across all

industrial sectors in many different forms.

Al is what's called a “general purpose
technology” — like electricity, the personal
computer or the internet — meaning that
it has the potential to affect the entire
economy.

In contrast to the natural intelligence

of humans and animals, Al describes
machines that mimic human intelligence.
From the university lab to the business
R&D department, machines are rapidly
learning human-like cognitive skills.
Technology, financial and medical

businesses have quickly started to deploy
them, while other sectors are beginning
to implement them to cut costs, boost
top-line growth and disrupt established
business models.

In time, businesses that pioneer Al are
likely to gain such great competitive
advantages that it will prove hard for
others to catch up. Anand Rao, a Boston-
based PwC partner who is the firm’s
Global Al Lead, predicts that a wave of

Al adoption will shortly have significant
economic effects. Noting that it is too
early to see Al boosting broad economic
productivity, he thinks its effect will be
apparent in macroeconomic data within
three to five years. He also predicts that
some companies will build “economic
moats” that are hard to breach, disrupting
entire sectors as they do so.
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“Economic studies show that there is a
virtuous circle at play with Al technology,
where some companies earn an
advantage through their data or people
expertise,” Rao explains. “Let’s say you
have lots of data and you are building
an Al or machine learning (ML) algorithm
that's somewhat better than others.

As a result of better personalisation,
more customers come to you, your data

gets still better and your profits increase.

With more profit you hire better people.
Your Al gets better still, you get more
data, more customers and so you have
this virtuous circle.”

Seeking competitive advantage

So far, the race to harness Al is at an
early stage, comparable to the personal
computer in the early 1980s or the
internet later that decade. Yet already

Let's say you have lots

of data and you are
building an Al or machine
learning algorithm that’s
somewhat better than
others. As a result of better
personalisation, more
customers come to you,
your data gets still better
and your profits increase.
With more profit you hire
better people. Your Al gets
better still, you get more
data, more customers

and so you have this
virtuous circle. 99
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the tech and social media giants have
huge amounts of data gained from their
day-to-day businesses that they can use
to develop Al through ML. This means
creating algorithms that can learn from
data, or to put it another way, computer
programmes that can programme
themselves by looking at information.
“Deep learning” is the type of machine
learning that is enabling today’s progress.
It uses many layered artificial neural
networks — software that roughly copies
the way that neurons work in the brain.

Today's powerful “massively parallel”
computer processors help Al neural
networks to learn faster than ever.
Having huge amounts of data helps

to train neural networks because they
continually recalibrate their settings,
gradually becoming more accurate.

For example, through a technique called
“supervised learning” a machine can

be taught to recognise a dog by being
fed thousands, or even millions, of
images labelled “dog”. Other ways to train
machines are “reinforcement learning”,
which means learning through trial and
error, and “unsupervised learning”, which
means teaching machines to learn from
data coming from their environment.,

The former can be used to train self-
driving cars in simulators, but the latter
is still at an early stage.

So, where does the competitive
advantage for companies lie? According
to Rao, the answer is twofold. For the
consumer tech companies and social
media companies like Amazon, Google
and Facebook, it lies in the data. Those
that have more data have better machine
learning algorithms. But in other sectors
there is less data for training algorithms.
In these cases, human expertise or
“cognitive capital” becomes equally

important, as the expertise of people
can be combined with data to create
Al algorithms.

“Take medical diagnostics,” explains
Rao. “Various clinical experts have done
the diagnostics, there’s a huge volume
of image data. Now take the image data
and combine it with the expertise of the
people. That is critical, because
otherwise you don't know what is
cancerous or what is not cancerous, so
human expertise is involved in labelling
the data or saying what the things are
that you really want a system to learn.
So, human expertise, combined with the
specific data in that particular domain,
can build something that's tangible.
Therefore, that cognitive capital is where
competitive advantage will lie over the
next decade, if not more.”



Where will the value gains come from with Al?
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As new technologies
are gradually adopted and
consumers respond to
improved products with
increased demand, the

share of impact from
product innovation
increases over time

-

58% of all
GDP gains in 2030
will come from
consumption side
impacts
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Source: PwC analysis 2019.

Information and opinions provided by third parties have been obtained from sources believed to be reliable, but accuracy and completeness
cannot be guaranteed. The information is not intended to be used as the sole basis for investment decisions, nor should it be construed as advice
designed to meet the particular needs of an individual investor.

Tech companies are at the forefront

of developing Al, followed by media
companies. The former are also using it
to collect data about consumer behaviour
— what people are buying — whether it is
goods, services or entertainment.

The second wave is broader, including
financial services, healthcare and retail.
Financial services companies, from hedge
funds and capital markets banks, to
retail banks and insurers, are harnessing
Al for a broad range of purposes from
investment analysis through to customer
care. Healthcare companies are
developing a variety of ways that Al can
help them provide better care at lower
cost and retailers are using Al to gain a
better understanding of their customers.

The third wave is heavy industry, where
the industrial internet of things (IoT) is
the catalyst. Aerospace manufacturing,
oil, gas and utilities are all sectors
deploying sensors and loT to connect
various types of equipment. These
sensors are collecting huge amounts of
data. Al can make sense of this data,
thereby predicting where maintenance
will be required and preventing expensive
breakdowns.

From a functional perspective, Al is being
used in three areas. The first of these

is the front end of a business, including
strategy development, customer analysis,
customer experience and distribution.
The second is product development,
operations, pricing and customer service.
The third spans the back office, including
finance, HR and, in the case of financial
services, the risk function.

>
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If you don't automate your
business processes you
are going to be irrelevant

because your costs will
be out of whack with the
competition. 99

From automation to disruption

As businesses are digitised, this
inevitably generates lots of data, which
leads to standardisation and then
automation. As back office paperwork is
digitised, so processes are automated
and, at some point, Al is used to optimise
processes. Similarly, operations and
customer service are being automated,
smoothing the flow of goods and
services. Everything becomes more
efficient and more effective.

At the front end of a business, Al is
improving the customer experience.

For example, chatbots are making

it simpler for people to interact with
businesses, and Al techniques are being
used to turn audio and video into text.

But organisations can overestimate

the benefits of Al, according to Rao.
There is a tendency to think that

cutting the amount of time taken to
perform an administrative task should
lead to an equivalent reduction in
headcount. Often employees use some
of the time saved to benefit the customer
in other ways.

While it's still early to see the benefits
of efficiency gains feeding through to
productivity numbers, Rao predicts this
is not far off. “In specific sectors, people
are looking at how to use some of these
technologies. For example, how do we
use them to reduce the load on call
centres? | think you'll see very specific
back office functions — customer service
and support functions — where there is a
huge volume of this happening. There you
will see the productivity gains.

“In fact, if you don't automate your
business processes you are going to be
irrelevant because your costs will be out
of whack with the competition.”

When it comes to boosting sales,

Al is being used to give customers a
better experience. The way Amazon and
Netflix use Al to personalise customer
experiences by making recommendations
is a good example of this. Helping
customers to reach decisions in this
way should make them more loyal.

But the third way that the technology

can boost sales, “disruptive Al”, is more
fundamental. It seeks to answer the
question: how can | disrupt my industry
or a neighbouring sector? For example,
PwC has used Al to help a major car
manufacturer develop a strategy for car-
sharing. This led to the establishment of
a multi-billion-dollar business unit devoted



to car-sharing, electric vehicles and
autonomous vehicles.

Another example is oil and gas
exploration, where some exploration
companies are using Al to interpret the
data in seismic surveys. The exploration
companies with the most seismic survey
data are in the best position to exploit
the technology. This allows them to
judge precisely where to drill.

Looking forward, Al is still a relatively
new concept in the business world.
Excepting the tech companies’ uses of
Al in social media and consumer
electronics devices such as mobile
phones and virtual assistants, there is

a yawning gap between what the science
of Al has made possible and the uses
that businesses are putting it to.

[t's not just that businesses may not
follow Al's progress in the university labs
closely enough. Even more importantly,

Al must be adapted for business.
Companies need to have executives who
understand Al, who can cleanse the data
and label it, as well as understanding
the risks. Academics, for their part, are
not interested in writing papers about
methodologies for adapting different
strands of Al to the business world.

“So, Al has to move from being an
academic discipline of better algorithms
to essentially software engineering, with
appropriate methodologies, processes,
controls and governance,” notes Rao.

“I think businesses will catch up with
what the academics are providing but
they'll also be charting a new course
forward.” He predicts that start-ups will
spring up to build the tools needed to
commercialise Al.

Additionally, Al is just one part of the
broader business technology ecosystem.
While Al will make decisions, there will
need to be processes and protocols
concerning collecting data, organising
data, presenting it to people and
integrating the decisions made by

the Al machine with those still made

by humans. There is also computer
hardware and software to be developed.

That said, Al is rapidly making a difference
in some sectors, especially considering
it was hardly used in businesses outside
the consumer tech and social media
industries 18 months ago. So, how can
one judge whether Al is about to turn

the competitive dynamics of an industry
upside down, with a start-up usurping the
leadership of a long-dominant giant?

-
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The interesting question is
how does regulation, and
some of the things that are

happening economically and
politically, play into that?
Many politicians and nations
are thinking about this §§

“I think you should look at how Al is
being used, both from a top-line and

a bottom-line perspective and how

it's affecting performance,” Rao says.
“Then there is the notion of whether Al
is going to disrupt an industry, with an
organisation coming in from outside the
sector and creating new competitive
advantages, new cognitive capital.”

As companies start to build competitive
advantages, many of them could become
unassailable, having accumulated the
best data, algorithms and people.

“Left purely to the market, | think that's
what's likely to happen,” observes Rao.
“The interesting question is how does
regulation, and some of the things that
are happening economically and politically,
play into that? Many politicians and
nations are thinking about this. How do |
protect my citizens? About 30 countries
are developing national Al strategies

and we have been talking to quite a

few of them. This is at the top of their
mind: if foreign companies dominate our
industries through the use of Al, what will
it mean for the economy of our country,
for our security? The biggest question is
whether there will be laws to prevent this
from happening. My guess is there will.”

To what extent Al disrupts sectors
remains to be seen, but it is likely to
transform the global economy and the
fortunes of businesses. Like the general-
purpose technologies that preceded it —
from electricity to the personal computer
and the internet — Al will prove a powerful
tool for creating leading businesses.
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