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Talking points

Industrial products companies are
prioritizing artificial intelligence (AI).
More companies are considering the
adoption of Al and are focusing on business
functions where it can add value. Our
research indicates companies will continue
to invest in Al, but with more realistic
expectations for ROI. Topline, customer
satisfaction, and customer retention

value drivers are typical objectives of Al
implementations.

Outperformers are further along with Al
Outperformers are organizations that
report having outperformed their peers in
revenue growth and profitability. They are
in more mature phases of their Al journey.
Outperformers expect to continue to out-
invest their peers in Al

A different mentality is required to
leverage Al

The outperformers think strategically
about digital technologies, including Al
They leverage analytics and AI across the
business. Outperformers capitalize on data.
They adhere to data governance.

By David Dickson,
Jose’ R Favilla, Jayant
Kalagnanam, and
Spencer Lin

Realizing the value of Al

Al capabilities are rapidly maturing. More and more
industrial products executives are actively determining
where and how to leverage AI. But executives are also
more discriminating about their organizational priorities
for Aland how these leading-edge technologies are rolled
out. These CxOs are highly focused on select priority
business functions and value drivers for their AI
investments. These areas emphasize revenue growth and
the customer. And while technology availability was the
leading concern for executives in 2016, now it’s how to
cultivate AI skills, address regulations, and drive buy-in.*

So, what do these changes mean? Moving from
experimentation to implementation is not straightforward,
and many companies are struggling with the transition.
However, some businesses are achieving Al at scale
successfully—and they are disproportionately outper-
forming financially. Adopting Al as part of a broader
digital reinvention play, pinpointing Al investments,

and developing capabilities are critical to realizing value

in the enterprise.

In 2018, the IBM Institute for Business Value partnered
with Oxford Economics to survey C-level executives and
top functional leaders about AI and cognitive computing.
(For more about the research, see the “Study approach
and methodology section,” on page 9.) To understand
industrial products executives’ considerations, expect-
ations, and objectives in applying AI, we examined the
responses of 250 executives in the industry who
participated in a study of more than 5,000 global
executives. This report explores how industrial products
organizational views on AI have evolved over the past
two years and how a set of outperformers are achieving
advantages with AL

State of Al

In 2016, 77 percent of industrial products enterprises
were at least considering Al adoption. Today, the
proportion has increased to 88 percent, which is greater
than the percentage of cross-industry respondents. And
over 30 percent of these industrial products enterprises
are currently in the evaluation, pilot, orimplementation
stage. These companies have tempered their investments
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5 distinct

functional priorities indicate
a sharper focus for Al

47%

of outperformers view
Al as a strategic platform

78%

of outperformers collect
and analyze real-time events
and data

in AL, expecting to invest 2 percent of their IT spend on AI
this year. However, in the next three years, the investment
is expected to triple to 6 percent.

Industrial products organizations are discriminating about
which business functions they expect will create the most
value from Al initiatives. Our recent study data reveals
that five functions were selected by a majority of industrial
products CxOs. The functions that are critical to industrial
products companies, converting customer needs into
products and optimizing production efficiency are:

information technology (IT)
innovation

manufacturing

product development
customer service

Four functions were selected by less than a third of the
CxOs (see Figure 1). Three of the majority functions are
consistent with the 5,000+ cross-industry responses.
The other top functions differ from the cross-industry
selections.

Figure 1
Functions where AI provides the most value
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Revenue growth, customer
satisfaction, and retention are
the primary objectives of Al
investments.

So why are these five functions such high priorities for
industrial products organizations? Not only can IT benefit
from Al-enabled help desk virtual assistants and process
automation, itis also often responsible for the data
initiatives needed to support Al and for “getting it done.”
Innovation involves strategic opportunities, and Al can
help identify profitable growth plays. For example, AI can
be used to provide insight into real-time customer
attitudes and theirimpact on an enterprise’s revenues.

In the customer service function, many organizations
have piloted virtual assistants. Al can both help deliver a
consistent level of production in manufacturing and assist
product development by leveraging data on market
opportunities to create new products and services.

This is supported by the intensified focus on topline
growth over the last two years. Industrial products
executives continue to rank revenue growth, customer
satisfaction, and retention as primary objectives of their

Figure 2
Topline value drivers: 2016 versus 2018

Value drivers for implementing AI — industrial products

Customer satisfaction

Customer retention improvement
Revenue growth from speed to market
Revenue growth from larger orders

Other operational cost reduction

Alinvestments—significantly above cost considerations
(see Figure 2). This is consistent with cross-industry
respondents emphasizing customer satisfaction (72
percent) and customer-retention improvement (59
percent). However, industrial products companies have
a greater focus on revenue drivers compared with their
cross-industry peers. Of course, that does not mean cost
is unimportant to industrial products respondents.
Anecdotally, many Al projects have a cost-reduction
element that underpins the business case.

As illustrated in Figure 3, industrial products executives
have shifted their attention from worrying about whether
to adopt Al (availability of technology) to struggling with
how to adopt AI (skills, regulations, organizational buy-in).
These top concerns match three of the four stated by
cross-industry executives.

Revenue growth from shorter sales cycle NN 42%

Customer acquisition cost reduction

Revenue growth from new market entry I 36%

38%
; I 29%
Headcount reduction 25%
Other capital cost reduction I 24%
10%
Headcount redeployment I 22% MW 2018
18% 2016

Source: IBM Institute for Business Value survey on Al/cognitive
computing in collaboration with Oxford Economics. 2018.



ABB: Using AI to drive better
customer service?

ABB produces power generation, distribution,
automation, and consumption equipment. The
company houses a plethora of customer comments
in multiple languages across many customer care
systems. ABB needed a solution to collect, analyze,
and translate these comments to identify trends at
scale and gain a better understanding of customer
needs and perceptions.

Where a pattern in comments written in natural
language sentences—but in different languages—is

seen, Al can analyze and convert the text into English.

Concurrently, natural language understanding
capabilities extracts metadata from the content,
such as concepts, entities, keywords, categories,
relations, and semantic roles to learn and understand
sentiment, emotion, and tone.

This information is linked to structured data to

map an issue to its root cause. ABB can now build
analytical models related to cause-and-effect
analysis for better decision-making and productivity.

Figure 3
Barriers in implementing AI: 2016 versus 2018

Barriers to implement AI — industrial products

2018

=3 Availability of skilled 0
v resources or technical skills 66 /O
‘ Regulatory constraints 61%

0,  Degree of organizational o)

‘ buy-in/readiness/cultural fit 56 A)
Availability of data to draw 46 %
context for decision-making

— . [0)

[I11  Data governance and policies 41 /0

£3¥8  Legal/security/privacy concerns 3 6 %

| about use of data and information
Degree of executive support 3 2 %

1 [] Availability of technology 21%

Degree of customer readiness 19%

Source: IBM Institute for Business Value surveys on AI/cognitive computing
in collaboration with Oxford Economics. 2016 and 2018.

Infact, 82 percent of the industrial products executives
surveyed say AI will have some impact on the demand for
skills in the next five years. Without a more sustained
focus on developing the skills required, Al initiatives could
face a higher risk of delay between proof of concept, pilot,
and implementation. And the challenge extends beyond
data scientists, Al technologists, and IT professionals.
Softer skills, such as collaboration and innovation, can be
infused throughout strategy, finance, operations, and all
business units.



Forty-two percent of
outperformers are either
piloting, implementing, or
operating Al today.

The outperformers

How can industrial products enterprises capitalize on
AI? To help answer this question, we analyzed survey

responses and identified a small group of outperformers.

These represented 18 percent of our survey population.

This group self-reported that it significantly outperformed
in revenue compared to competitors and was significantly

more efficient and profitable than similar organizations
over the past three years. This percentage of industrial

products outperformers is consistent with the 20 percent

of outperformers from all other industries.

Industrial products outperformers are further along the

adoption journey. Forty-two percent of outperformers are
either piloting, implementing, or operating Al today, versus
28 percent of all others in the industry. This is similar to the

adoption rate of other industries, in which 39 percent of
leaders are piloting, implementing, or operating AL

Industrial products outperformers intend to invest more

in Al capabilities. In fact, outperformers say they will
invest over 50 percent more than their peers this year
(3.2 percent of IT spend versus 2.0 percent). And they
expect to more than double that investment in the next
three years to 7.5 percent.

Based on these leaders’ survey responses, industrial
products organizations should strive for a different
mentality to take advantage of AI:

— Think strategically about digital technologies.
— Leverage analytics and Al across the business.

— Capitalize on data.
— Set data governance.

Fluor: Delivering
predictive analytics
capability for megaprojects?

Fluor Corporation uses artificial intelligence-based
systems to predict, monitor, and measure the

status of engineering, procurement, fabrication,

and construction megaprojects from start to finish.
Large capital projects in energy, mining, and metals
markets are incredibly complex. The amount of data
and number of people and moving parts involved can
change regularly and put schedules and budgets in
jeopardy.

To gain insights from project data in nearly real-time,
Fluor is developing the EPC Project Health Diagnos-
tics (EPHD) and Market Dynamics/Spend Analytics
(MD/SA) systems. These systems can predict delays
or rising costs based on historical trends and use this
information to assess project status. Fluor can iden-
tify the root cause and potential impact of change and
use that information in estimate analysis, forecast
evaluation, project risk assessment, and critical path
analysis.



Different mentality to take
advantage of Al

Thinking strategically about digital technologies

Technological disruption in the industrial products
industry has increased significantly. The fourth industrial
revolution—sometimes referred to as Industry 4.0—is
characterized by increasing digitization, motivating
businesses to interconnect products, value chains, and
business models.

To succeed, industrial products businesses are combining
new and emerging digital technologies—including cloud
computing, AL, mobile, and the Internet of Things (IoT)
—to reconceive customer and partner relationships and
operations, such as digitally reinventing their enterprises.
Outperformers are further along in thinking about Al in the
context of these other technologies. Nearly 40 percent of
the outperformers have developed digitization strategies,
compared to just under 20 percent of their peers. And
these outperformers have made the investments in
multiple technologies (see Figure 4).

Figure 4
Outperformers embrace technologies at a higher rate
Invested in technologies for strategic goals

Process automation

Internet of Things

I 51%

42%
Mobile technologies and applications

Al/cognitive computing
- - 36% I Outperformers

18% All others

Source: IBM Institute for Business Value survey on Al/cognitive
computing in collaboration with Oxford Economics. 2018.

These technologies provide robust data capabilities and
infrastructure. Process automation enables production
efficiency and operational excellence through integrated
automation and information management systems,
process history data, as well as process and product
tracking. Cloud computing can be used to run applications
and store data anywhere. Robots can be used for material
handling, assembling, and disassembling. The IoT can
connect sensors and devices to networks. Mobile
technologies can facilitate ubiquitous access to
information. With AI, the potential to expand insights and
capabilities of organizations presents tremendous
opportunities.

Forindustrial products companies, data-driven platforms
have become anincreasingly tangible way to realize the
benefits of AL Strategic platforms powered by AI can
predict problems and proactively direct automation to
improve quality. A quarter of the industrial products
organizations from the most recent IBM Global C-suite
Study are investing in the new platform business model.*
Across allindustries, the net impact of this commitment
can be estimated at USD 1.2 trillion.® Nearly half of the
outperformers identified in our research view Al as a
strategic platform play. The combination of AI with other
emerging technologies, such as cloud computing and IoT,
help integrate participants on a platform and support the
continuous learning required to succeed. And the digital
technologies enable constant roll out of new features in
the platform.

Leverage analytics and AI across the business

Many of the outperformers are advancing their overall
analytical capabilities to manage their businesses. They
are using analytics or Al solutions to manage performance
—69 percent compared to 60 percent of their peers.
Performance management provides the “blocking and
tackling” to run the business by defining the enterprise’s
strategy and establishing key metrics to measure progress
toward achieving the objectives outlined in the strategy.



More than three quarters of
outperformers have increased
their velocity of decision
making by using real-time
events and data.

Outperformers are automating their processes with
analytic solutions beyond traditional business process
management or basic robotic process automation.

They are using unstructured data and/or algorithms and
involving multiple types of Al technologies and data
discovery. In fact, 58 percent of outperformers are doing
soversus 39 percent of all others.

Capitalize on data

The accelerating growth of data is executives’ primary
challenge. The digital universe will double every two
years at least, a 50-fold growth from 2010 to 2020.°
Organizations are attempting to distill every transaction
and every inquiry—even every human interaction—to an
essence of 1s and Os.

So, what is needed to optimize the value of AI? A strong
datainfrastructure, aligned with business architecture
that reflects acompany’s strategic direction, is essential.
Two-thirds of outperformers have applications with
direct, streamlined access to all source-system data
versus 56 percent of all others. Ninety-eight percent of
outperformers have interconnected data platforms
through application performance interface (API)
frameworks with theirinternal and external business
applications. And they are outpacing their peers—

87 percent versus 62 percent—in using subscription
models for platform components (for example, cloud,
data, analysis). This infrastructure allows them to nimbly
respond to new market dynamics, customer demands,
strategic initiatives, and user needs.

Outperformers are also tapping into a wide variety of data
sources, both internally and externally. More than three
quarters of outperformers have increased their velocity
of decision making by using real-time events and data.

By incorporating this data with their operational data,
outperformers have the potential to dramatically improve
supply chain efficiency, adjust manufacturing, and
manage disruptions.

Set data governance

Outperformers have put in place data governance
practices. Because Al and its decisions are grounded in
data, the ability to standardize and manage data is crucial
for successful operational execution (see Figure 5).
Recognizing the importance of metadata for business
definition, approved usage, and measured data quality
—wrapped around data and interpretable through Al—is
fundamental.

Over three-quarters of outperformers have implemented
a business data governance system, and over half have
common data standards. And over half of outperformers
have standard data integration processes and patterns.

Figure 5
Outperformers create standards for data management

Enterprise data management practices

Active governance is used to create and maintain
consistent, complete and accurate business data

Only authorized users can consume the data from
the enterprise data lake

Data integration process/patterns are
standardized, automatic and reusable

I 55 %
47%

Data is translated into a standard format for
both operational and analytic use

Data transport mechanisms are consistent,

durable, fault-tolerant and re-startable

I 52%
39%

A unified and systematic approach to data

curation is clearly defined and understood

| . r
2% 50% W Outperformers

All others

Source: IBM Institute for Business Value survey on Al/cognitive
computing in collaboration with Oxford Economics. 2018.



Getting started

Starting small, failing fast and scaling robustly apply
equally to Al as to other areas of successful technology
execution.” A key example of how to institutionalize the
principles of executional agility in practice can be found by
examining an innovation platform concept, which we
introduced in the IBM Institute for Business Value
executive brief “The Cognitive Enterprise: The finance
opportunity.”®

To implement an innovation platform, organizations need
to advance through a series of specific steps (see Figure
6). First, define an Al strategy to drive change that
includes creating the right governance, operating models,

Figure 6
Implementation of an innovation platform

Insight Design
What is our aspirational vision to What are the specific business
create new sources of value/ outcomes we want to deliver?
competitive advantage? ...and in what sequence?

Reimagining Ideating
Shared vision for the future Value/capability roadmap

—Component business modeling (CBM)

- Cognitive services library

—Exponential technology capabilities
(AI, automation, blockchain, etc.)

and roadmaps. Create an innovation platform to drive
innovation and develop a “factory” to industrialize and
scale—both underpinned by an enterprise-wide Al

platform.’

As explained in “The Cognitive Enterprise: The finance
opportunity,” an innovation platform can support an
organization through a business transformation “inside-
out” by aligning to the company’s strategic business
imperatives. The innovation platform is supported by a
governance model that helps make sure that initial
outcomes propel adoption across the organization.

Co-create
How do we align priorities,
resources and incentives to
accelerate delivery efforts?

Building
Agile, integrated development

—Collaborative, cross-functional teams
—Lean, Agile, dev-ops approach
—Speed and value focused

L/' Optimization

Operate and improve

How can we rapidly assess
progress, drive continuous
improvement and deploy at scale?

Deploying
Re-engineered business
workflows

— Adaptive digital services portfolio
—Global scale via cloud/SaaS
—Embedded performance analytics
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Source: Menezes, Tony, and Bob Booth. “The Cognitive Enterprise: The
finance opportunity.” IBM Institute for Business Value. 2018.



Study approach and

Key questions to consider methodology
— Focus: Which functions are your priority In cooperation with Oxford Economics, the IBM
areas for AI, and do they Support Institute for Business Value SUrVeyed 5,001 global

.. . executives representing 18 industries, including
efﬁC|enCy’ prOﬁtable grOWth’ and/or leaders of government agencies and educational
customer satisfaction and retention? institutions, and 19 functions. Roles of responding
executives included C-level executives — CEOs,
CFOs, CHROs, CIOs, CMOs, and COOs — as well as

— Value: What are the top value drivers for b _ ;
heads of customer service, information security,

your organization, and how do you plan innovation, manufacturing, risk, procurement,

to measure Al benefits? product development, and sales. In total, 250
industrial products respondents participated
in the study.

— Data: Who owns and maintains your
data, and how strong is your organiza-
tion’s data expertise?



About the authors

David Dickson
https://www.linkedin.com/in/
daviddicksonsinektiks/
david.dickson@aul.ibm.com

David Dickson leads the Chemicals and Petroleum and
Industrial Products Industry Transformation consulting
practice. He specializes in applied operational strategy,
particularly in the context of IBM Watson™ Al and
analytics and operational technology. David is a member
of the IBM Industry Academy.

José R Favilla
https://www.linkedin.com/in/
josefavilla
jfavilla@us.ibm.com

i

José R Favilla is Worldwide Director for Industrial
Products. He has over 30 years of experience helping
global clients drive major business transformation
programs. José is a member of the IBM Industry
Academy.

10

Jayant Kalaghanam
https://www.linkedin.com/in/
jay-ant-kalagnanam-4b74913/
jayant@us.ibm.com

Jayant Kalagnanam is a Distinguished Research Staff
Member at IBM Research and Chief Scientist for Industrial
Products. He has a strong background applying machine
learning and optimization techniques to operations
management. Jayant is a member of the IBM Industry
Academy.

Spencer Lin
1 https://www.linkedin.com/in/
y spencer-1in-35896317/
spencer.lin@us.ibm.com

Spencer Lin is the Global Chemicals and Petroleum and
Industrial Products Lead for the IBM Institute for Business
Value. In this capacity, heis responsible for market
insights, thought leadership development, competitive
intelligence, and primary research on the industry agenda
and trends. Spencer has more than 20 years of experience
in financial management and strategy consulting.


https://www.linkedin.com/in/daviddicksonsinektiks/
https://www.linkedin.com/in/daviddicksonsinektiks/
mailto:david.dickson@au1.ibm.com
https://www.linkedin.com/in/josefavilla
https://www.linkedin.com/in/josefavilla
mailto:jfavilla@us.ibm.com
https://www.linkedin.com/in/jay-ant-kalagnanam-4b74913/
https://www.linkedin.com/in/jay-ant-kalagnanam-4b74913/
mailto:jayant@us.ibm.com
https://www.linkedin.com/in/spencer-lin-35896317/
https://www.linkedin.com/in/spencer-lin-35896317/
mailto:spencer.lin@us.ibm.com

For more information

To learn more about this IBM Institute for Business
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Follow @IBMIBV on Twitter, and, for a full catalog of
our research or to subscribe to our monthly newsletter,
visit: ibm.com/ibv.

Access IBM Institute for Business Value executive reports
on your mobile device by downloading the free “IBM IBV”
apps for phone or tablet from your app store.

The right partner for
a changing world

At IBM, we collaborate with our clients, bringing together
business insight, advanced research, and technology to
give them a distinct advantage in today’s rapidly changing
environment.

IBM Institute for Business Value

The IBM Institute for Business Value (IBV), part of IBM
Services, develops fact-based, strategic insights for
senior business executives on critical public and private
sectorissues.

Related reports

Standing out in business-to-business customer
engagement. ibm.com/thought-leadership/institute-
business-value/report/b2b-customer

Collective intelligence: Deriving insights across the
C-suite. ibm.com/downloads/cas/QXJVOKD2

Industrial Products Intelligent Connections.
ibm.biz/intelligentip

How IBM can help

IBM delivers Al and cognitive platforms and
services, industry-specific offerings, and expert
consulting to support industrial products
companies. The IBM manufacturing industry team
engages clients in identifying AT manufacturing entry
points that can move beyond cost cutting to
transforming production. Capabilities include
accelerators and services that allow quick starts, to
key AI manufacturing use cases in visual inspection
and quality, maintenance, and plant-level IoT. For
more information about IBM Manufacturing
solutions, visitibm.com/industries/manufacturing/.
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