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LEADER

Silencing the noise

HRIVING IN BUSINESS has never been simple, and it’s today arguably
more difficult than ever. The sheer scale of changes confronting leaders—
from disruptive competitors to coping with emerging technologies, a shifting
economic and geopolitical environment, and evolving consumer and employee
expectations—is increasingly daunting, as is the volume of information that must be
processed on a daily basis. Everything seems to be changing at once, and the deci-
sion leaders face is not whether to be involved, but how. And where. And when. And
with whom. This issue of Deloitte Review seeks to cut through the noise, providing
fresh insight into big challenges and critical issues we’ve been examining through
i our comprehensive understanding of the Fourth Industrial Revolution, the Future
JOLYON BARKER of Mobility, the Future of Work, and human capital.
Global managing principal In How leaders are navigating the Fourth Industrial Revolution, Deloitte
of C”eDntIS i(tlngzstr/es, Global CEO Punit Renjen provides a preview of our latest survey on Industry 4.0
eloe (the full results will be released at this month’s World Economic Forum in Davos).
In short, while the technologies that drive Industry 4.0 have the potential to spur a new global operating
system—socially as well as economically—we find many senior executives remain less prepared than they think

they are. That said, some companies are successfully embracing Industry 4.0—and we reveal their secrets. The
Industry 4.0 paradox provides deep dives on strategy, supply chain, talent, and innovation. Tax governance
in the world of Industry 4.0 explains how regulators and business leaders can work together to facilitate faster
investment decisions.

One area where disruption seems the norm and the future looms large is mobility—how people and goods
get from A to B. Regulating the future of mobility sees Derek M. Pankratz, William D. Eggers, Kellie Nuttall,
and Mike Turley examine the central role of government in balancing innovation with the public good when
it comes to autonomous vehicles, shared mobility, and beyond. Craig Giffi, Kevin Westcott, Ryan Robinson,
and Steve Schmith provide a tangible glimpse into the future in Picturing how advanced technologies are

Deloitte Review



reshaping mobility, using augmented reality to allow you to explore how emerging technologies are changing
the way we buy cars, drive (or not), and what it all means. And we venture to a metropolis synonymous with
traffic for To live and drive in LA, where the general manager of the Los Angeles Department of Transportation,
Seleta Reynolds, reveals how a city built for cars is seeking to become a model of 21st century mobility.

What is work? proposes redefining work itself. The head of Deloitte’s Center for the Edge, John Hagel,
and colleague Maggie Wooll argue that the age of artificial intelligence demands rethinking not only what we
do but also how we do it, especially given our long-held belief that machines and humans are partners, not
rivals. That’s a view echoed by the founding director of the Massachusetts Institute of Technology’s Center
for Collective Intelligence, Thomas Malone, who tells Jim Guszcza and Jeff Schwartz how groups—both of
humans, and of humans and machines—can combine to create “superminds,” where the collective sum is
vastly greater than the parts.

Of course, organizations are critical to determining whether individuals work together effectively. In
Are you having fun yet?, Tiffany McDowell, Sheba Ehteshami, and Kyle Sandell examine the benefits—and
competitive advantage—of merging work with play. Carolyn O’Boyle and Susan K. Hogan ask, in Engaging
workers like consumers, why companies whose relationship with consumers have been transformed by tech-
nology aren’t similarly forging better, deeper engagement with their employees. And ten years after the finan-
cial crisis, economists Rumki Majumdar and Patricia Buckley explain how global labor markets have shifted,
and what that means for organizations struggling to bridge skills gaps in How the financial crisis reshaped
the world's workforce.

With additional articles on everything from the digital transformation in banking to how companies can
measure the social impact of corporate investment and a new way for marketers to categorize consumers, this
issue of Deloitte Review provides a roadmap to help navigate challenges that will occupy many of us in the year
ahead. We hope you find it insightful, useful, and provocative—that’s our view of the role of global thought

leadership, and we’re proud to be on this journey together.
J/ h
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What does the future hold for technology,
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edge of quantum computing, this year's
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In health care, nudging strategies may lead to better
medical decisions and improved patient outcomes, as
Dr. Mitesh Patel explains in this podcast from a recent
Nudgeapalooza event.
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While there is no magic bullet to closing the gap
between the skills workers have and what employers
need, a variety of collaborative efforts between
government and business could help. We explore
five possible strategies.

THE FUTURE(S) OF HIGHER EDUCATION

Can universities meet growing demands for
relevance even as they face a funding squeeze?
Here are five innovative ways stakeholders can
collaborate to deliver an effective yet affordable
educational experience.

www.deloitte.com/insights/future-of-higher-ed
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Accelerating digital transformation in banking

ccelerating digital
transformation
in banking

FINDINGS FROM THE GLOBAL CONSUMER SURVEY
ON DIGITAL BANKING

by Val Srinivas and Angus Ross

ILLUSTRATION BY HEIDI SCHMIDT

HE BANKING INDUSTRY is in a digital arms
race. In 2018, banks globally plan to invest
US$12.3 billion to enhance their digital
banking capabilities in the front office alone.* For
many retail banks, online and mobile channels have

become as important—if not more important—than
branches and ATMs.

Banks around the world are already realizing
how investments in digital technologies could

benefit customer acquisition and satisfaction.

For example, Bank of America currently receives
more deposits from its mobile channel than it
does from its branches.? The bank’s CEO, Brian

Moynihan, recently stated that investing in digital
banking capabilities has helped improve customer
satisfaction.?

But satisfaction is relative. As leading technology
brands, such as Apple, Amazon, and Google, have
become the gold standard for digital engagement,
many consumers now have a stronger emotional
connection with these brands than they have with
their primary banks. If banks want to keep up, they
have to engineer the digital experience they offer
to make these emotional connections, which, ulti-
mately, could translate into sticky interactions and
more profitable customers.

www.deloittereview.com
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The Deloitte Center for Financial Services
surveyed 17,100 banking consumers across 17 coun-
tries to measure the current state of banks’ digital
engagement. We asked respondents how frequently
they use different channels and services, with
an eye on digital transactions. We also captured
consumers’ expectations and perceptions of digital
banking capabilities, and their likelihood of using
additional digital banking services in the future.

The survey results support Deloitte’s belief
that restructuring organizations around different
stages of customer interaction will be the next fron-
tier for digital banking. Specifically, this will require
integrating digital services across five stages—adop-
tion, consideration, application, onboarding, and
servicing—to drive holistic engagement. We believe
the results clearly show that banks need to expand
their focus beyond increasing and enhancing digital

ABOUT THE STUDY AND METHODOLOGY

service offerings to transform themselves into truly
effective digital organizations.

Satisfaction with
banking is relative

The Deloitte Center for Financial Services’
global survey of banking consumers confirmed a
finding that we have observed in other Deloitte
studies: Consumers’ overall satisfaction with their
primary banks is generally high.# Nearly two-
thirds of consumers in our global sample are either
completely satisfied or very satisfied with their
primary bank. However, satisfaction varies country
by country (figure 1).

Within the Asia Pacific region, for example,
consumers in India and Indonesia are more satis-
fied with their banks than are those in Singapore,

The Deloitte Center for Financial Services fielded a global digital survey in May 2018, querying
17,100 respondents in 17 countries. We set minimum quotas for age and gender for each of the
17 countries. The survey emphasized consumers'’ digital engagement, including their channel
preferences for various banking activities and buying new products, their emotional connection to
their banks, and other attitudes and perceptions about their primary banks.

To understand whether there were different segments with unique characteristics within our global
sample, we performed cluster analyses of channel usage data for 13,912 eligible respondents.
We found that one algorithm in particular yielded the most statistically significant and meaningful

results. The input data for the cluster analysis was:

+ How frequently the respondents use bank channels: bank branch, ATM, contact center, online

banking service, and mobile banking app

+ Which channels they prefer to access a range of services: transactional (withdraw money, pay
bills), informational (inquire about bank balance, inquire about a bank product, update account
details), problem resolution (dispute a transaction, report lost or stolen debit/credit card), and

product application (apply for a loan)

The results revealed clear differences regarding digital attitudes and behaviors among consumers.
Across the globe, consumers fell into one of three distinct segments: traditionalists, online embracers,
or digital adventurers. Please read more about the segment characteristics in “The digital-emotional

connection” section later in the article.

The survey data reported are unweighted, and we caution that the interpretations may be limited to

the samples we included in the study.

Deloitte Review
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FIGURE 1

Although satisfaction and advocacy rates are high, they are not uniform
across countries

Respondents who indicated they were “extremely/very satisfied” and “very likely/likely
to recommend” (respectively)

W Satisfaction B Recommendation

GLOBAL
Indi
76% United States 69%

74% Indonesia 80%
72% Mexico 71%

71% Norway 57%

% |
8

68% Canada 61%
67% Netherlands 61%
United ingdom 5
63% Australia 52%
61% Switzerland 67%
Spain
china
5% Singapore
Brail
Germany
France
41% Japan
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Australia, or Japan. In Europe, consumers in
Norway and the Netherlands are more satisfied
with their banks than are those in Germany, France,
or Spain. Comparing satisfaction levels across
the Atlantic, consumers in the United States and
Canada are generally more satisfied with their
banks than their European counterparts are.

These patterns are mirrored when determining
whether
would

consumers
advocate for
their banks. Nearly two-
thirds of consumers in
our survey said they
would recommend
their primary bank to
friends and family. A
higher proportion of
consumers in India and
likely
their
banks than in Japan,
Singapore, or the United

Indonesia are
to recommend

States.
But these questions
measure emotional

engagement with broad strokes; they do not paint
a full picture of customer satisfaction. As banks
embrace varied strategies to differentiate them-
selves, they need to pay close attention to how they
make their customers feel so they can build sticky
relationships.® Emotionally connected consumers
are 35 percent more valuable than highly satis-
fied consumers.” In our study, the top 25 percent
of respondents who ranked their bank the highest
using six positive descriptors also have a higher
number of products with their primary bank.
Importantly, though, our survey also showed
that banks trail other brands in building these
emotional connections. Best-in-class digital service
Google, Amazon,
Samsung, and Microsoft, topped the list. Consumers
feel these favorite brands outperform their banks in
providing quality, convenience, and value via an

providers, including Apple,

exceptional digitally driven consumer experience.

Deloitte Review

Consumers feel
these favorite brands
outperform their banks
in providing quality,
convenience, and value
via an exceptional
digitally driven
consumer experience.

The rate of digital adoption
is encouraging, though
transactional in nature

Our survey also indicates that consumers are
ready for a higher level of digital engagement from
their banks. Many consumers already interact with
digital banking channels quite frequently, which is
a highly positive develop-
ment. Although branches
and ATMs are still used
by slightly more banking
customers,
mobile channels are not far
behind. Eighty-six percent
of consumers use branches

online and

or ATMs to access their
primary bank; 82 percent
use online banking, and 71
percent use mobile apps to
access their primary bank.
But, more tellingly, digital
channels are used more
frequently than branches
and ATMs across all gener-
ations, and in all countries (figure 2). This clearly
presents an opportunity for banks; if they can
improve their digital offerings, they could increase
customer engagement.

However, a country-by-country breakdown
reveals some curious exceptions. Japan, in partic-
ular, stands out from the crowd with only 7 percent
using online and 6 percent using mobile banking
more than five times a month. This result is not
completely surprising, however: A 2016 study
revealed 70 percent of internet users in Japan
used cash to pay at a physical store.® China and
Singapore, both known for populations that are
digitally savvy,? also fall into this category, but not
to the same extent.

Among the other countries surveyed, though,
the general trend is that many more banking inter-
actions are made online and via mobile devices than
through ATMs and branches. This is a good start.



FIGURE 2

Accelerating digital transformation in banking

Respondents used mobile and online channels most frequently

H Never M <One per month 2-5 per month 6-9 per month  E>10 per month
Bank branch 3%
14% 61% 21% [
2%
ATM
14% 33% 38%
Contact center 2%
|
22% 67% BETY
1%
Online banking
Mobile banking app
29% 18% 21%

Note: Percentages may not total 100% due to rounding.

The first step toward improved brand recognition is
to get in front of the customer as often as possible.

While the frequency of digital channel usage is
a positive sign, there is an important distinction
to make here regarding quantity versus quality of
interactions. Our survey showed that digital chan-
nels are mostly limited to informational and trans-
actional services that have been available through
online banking for at least 15 years, such as transfer-
ring money, updating account details, and checking
account balances.

Many consumers still prefer traditional chan-
nels over digital channels for complex or advisory
services, however. Of the respondents who filed a
complaint with their bank, 42 percent used contact
centers, 26 percent used branches, and only 32
percent used digital channels (online or mobile).
The trend is also true for applying for new products,
especially loans that require multiple verification
and documentation steps (figure 3). Interestingly,
consumers were split in their preference to use

online and mobile channels versus branches when
applying for payment cards (debit and credit cards)
and basic transactional products (payment and
savings accounts).

And although few banks allow their customers
to apply for a consumer unsecured term loan or
small business loan through digital means, nonbank
fintechs have been allowing this for almost a decade,
and some banks have followed suit.”® Yet, for the
most part, retail banks still require human interme-
diaries and cumbersome nondigital documents to
process loan applications.

Further, banks’ “pull” approach versus a “push”
approach to digital service could be standing in the
way of creating emotionally engaging digital inter-
actions. Today’s consumers still come to the bank’s
platform to meet their needs—be it monitoring
account details or understanding their spending
patterns—and banks tend to react to their needs.
Meanwhile, fintechs have shown a better way
to digitally engage consumers through a “push”

www.deloittereview.com
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FIGURE 3

Most respondents prefer traditional channels to handle complex or

advisory services
Where respondents go to buy new products

B Bank branch B Contact center ~ B Online banking

Transactional products

W Mobile banking app

Checking account
54% 4% 30% 12%
Savings account
54% 5% 30% 11%
Debit card
49% 6% 33% 12%
Lending products
Credit card
44%, 7% 38% 11%
Personal loan
61%| 6% 25% 8%
Mortgage/mortgage refinance
69% 6% 19% 6%
Home equity loan
68% 7% 19% 6%
Advisory products
Wealth management/brokerage account
62% 6% 24% 8%

strategy that includes sending them intelligent,
tailored insights based on their spending behavior
or notifying them about discounts or loyalty offers
at nearby retailers.'? Although banks have made the
important step of making the login process easier
by having mobile devices remember information
in a secure manner, they can invoke more push
strategies, such as providing customers with alerts
regarding unusual movement in their accounts.®

Deloitte Review

The digital-emotional
connection

To dig deeper into digital engagement, and
understand how it varied across customer segments,
we ran a cluster analysis. This examination of nearly
14,000 global respondents confirmed a positive
relationship between digital usage and emotional
engagement in three distinct consumer segments.
We've named these groups traditionalists, online
embracers, and digital adventurers.



« Traditionalists comprised 28 percent of the
sample. They are light digital users who do
most of their banking in branches and through
ATMs. Nearly one-half of these respondents
who check their bank balances used ATMs; a
fifth used branches. Of the traditionalists who
transferred money from one account to another,
one-third used ATMs while another one-third
used branches.

Nearly one-quarter of traditionalists have
never used online banking to access their
primary bank. Their reluctance to use mobile
apps is even higher—44 percent have never
used mobile apps to access their primary bank.
Even among users of online and mobile banking
in this segment, only one-tenth have used
these channels 10 or more times in a month.
Traditionalists also hold fewer products, such as
debit and credit cards, than the other segments.

Online embracers comprise the largest segment,
at 43 percent. They are more digitally engaged
with their banks than are traditionalists, but
prefer online over the mobile app channel for
types of transactions that banks have spent
years perfecting online, such as
balance and transaction inqui-
ries, transferring funds, and
paying bills. They have higher
product holdings than tradi-
tionalists and transact with
their banks more frequently,
but not all the time; about 20
percent of online embracers
accessed their bank online more than 10 times
a month, and 25 percent accessed their mobile
apps more than 10 times per month.

Digital adventurers comprised 28 percent of
the sample; millennials comprised the highest
share of adventurers compared to the other
segments. Like online embracers, this group
exclusively uses mobile and online channels
to inquire about their account, transfer funds,

Accelerating digital transformation in banking

and pay bills; however, many more adventurers
are comfortable, and prefer, to perform them
on their mobile devices. As an example, 48
percent of digital adventurers transfer money
person-to-person (P2P) online and 44 percent
do so on mobile apps, while 52 percent of online
embracers make P2P transfers online and 37
percent prefer to do so on mobile apps.

Digital adventurers also own many prod-
ucts, but they transact much more frequently
than online embracers do. Over half of users
of online and mobile banking in this segment
have accessed these channels 10 or more times

Digital adventurers demonstrate
the highest levels of satisfaction
and advocacy for (are most likely to
recommend) their primary banks.

a month. A significant proportion of digital
adventurers prefer to use online and mobile
channels combined more than visiting a branch
to apply for simple products such as debit cards
and checking accounts. And although just under
32 percent and 11 percent would prefer to apply
for a personal loan online and on their mobile
app, respectively, this compares to 25 percent
and 7 percent for online embracers and only 17
percent and 6 percent for traditionalists.

www.deloittereview.com

15



16 FEATURE

FIGURE 4

How emotional engagement varies by consumer segment
Percentage of respondents who agreed or strongly agreed

Traditionalists M Online embracers W Digital adventurers

Emotional connection (Describes my bank completely/very well)

My primary bank “wows
me” with the quality of
their products and 43%
services 49%

My primary bank makes

it easy for me to use 0
their products and 61%
services 67%

My primary bank offers

me the most value 0
compared to the same 48%
types of products 53%

Satisfaction
(extremely/very satisfied)

Recommendation
(very likely/likely to recommend)

Most tellingly, digital adventurers demon-
strate the highest levels of satisfaction and advo-
cacy for (are most likely to recommend) their
primary banks. And they also generally express
a deeper emotional engagement with their
primary banks compared to online embracers
and traditionalists (figure 4), at least in absolute
terms.

When looking at digital adventurers’
emotional engagement with their banks
compared with their favorite brands, an inter-
esting twist emerges. Although digital adven-
turers are the most emotionally engaged
banking consumers in absolute terms, the
gap between engagement with their favorite
brands and primary bank is higher for five of

Deloitte Review

My primary bank
knows me and 47%
what | need
52%

My primary bank is
transparent on .
product/service 52%
terms and fees 56%
My primary bank is

routinely looking for 0
ways to improve my 46%
experience or deliver 53%

greater value

63% 67%
63% 68%

the six parameters. Banks have some road to
travel if their most satisfied, seemingly more
engaged consumers are not as “wowed” by
banking services as they are with their favorite
brands.’s This is where we ask ourselves, “Are
banking consumer relationships truly sticky? If
these favorite brands become financial services
providers, then what?”

Segment characteristics are
not uniform by country

We also analyzed how the segments we

described above are distributed across the 17 coun-
tries included in our study (figure 5).
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FIGURE 5
Country-by-country comparison of customer segments

Traditionalists ~ M Online embracers ~ M Digital adventurers

Brazil

United Kingdom

India
Australia
Mexico
Norway
Spain
Singapore

Netherlands

Canada

France

United States

Switzerland
Germany
China
Indonesia
Japan

Note: Percentages may not total 100% due to rounding.
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Predictably, when looking at clustering by
country, 75 percent of respondents in Japan, a
digital banking laggard, are traditionalists. Next in
line are France, the United States, and Indonesia,
with 41 percent, 38 percent, and 35 percent of their
samples, respectively, falling into the traditionalist
category. The decades-old and resilient branch
infrastructure could potentially explain the high
composition of traditionalists in developed econo-
mies. However, the case of a developing country
like Indonesia featuring a higher composition of
traditionalists compared to the global average
merits additional analysis.

The Netherlands boasted the highest compo-
sition of online embracers (63 percent), followed
by China (58 percent), Switzerland (56 percent),
Singapore (53 percent), and Norway (53 percent).
High internet connectivity in most of these coun-
tries potentially explains their reliance on digital.
For instance, the Netherlands ranked among the
top four countries in the 2017 Digital Economy and
Society Index, which measures digital performance
and competitiveness in Europe.*

Ofthe 17 countries studied, Brazil has the highest
representation of digital adventurers compared to
the global average. Meanwhile, the United Kingdom
and India, comprising 46 percent and 42 percent of
digital adventurers in their samples, respectively,
mirror the global story more closely with higher
satisfaction and high digital use.

More real in digital
and digital in real

Digital channels can provide an effective
gateway to emotionally connect an organization
to its consumers. Technology companies that are
consumers’ favorite brands not only have best-in-
class digital capabilities; they also do a superior job
integrating digital and physical environments and
integrating both strategically to foster an emotional
connection.” Amazon’s digital prowess allows
customers to discover, research, and buy products
in minutes, while enabling its physical supply chain
to deliver the goods most efficiently. Merging the

Deloitte Review

physical with the virtual/digital is key to superior
customer experience: putting the “real in digital
and digital in real.”

According to our survey, consumers are more
likely to increase use of digital channels (both
online and mobile) if banks increase security,
provide more real-time problem resolution, and
allow for more regular banking transactions to be
handled digitally. On the other side, adding digital
self-service screens at brick-and-mortar locations,
or being able to connect with a bank representa-
tive virtually, will increase consumers’ likelihood to
use branches (figure 6). Putting the real in digital
and the digital in real is clearly a route that banks
must take in their digital transformation efforts.
Following are some suggestions:

Bolster security measures for all
consumers. With all three segments, stronger
digital security will likely increase the likelihood
that customers will use digital channels in the
future. Security concerns are especially acute for
traditionalists; in fact, this is why some tradition-
alists have never used online or mobile banking to
access their primary banks.

Bolstering security using tools such as biomet-
rics is paramount. These are already being widely
used. For example, ANZ bank customers can make
payments of more than $1,000 via mobile app using
Voice ID technology and no additional authentica-
tion.®® Banks should advertise such security features
more prominently and differentiate messaging for
different segments.

Emphasize the convenience of digital
with traditionalists. A big reason many tradi-
tionalists do not use digital channels is that they
simply do not see their merit. Therefore, raising
awareness around the convenience of banking on
the go (mobile) or banking from anywhere (online)
is pivotal. Consider boomers and seniors who may
be hesitant to use digital channels. In 2016, Capital
One bank in the United States partnered with Older
Adults Technology Services, a nonprofit, and Grovo,
a digital learning platform, to develop a training
program, “Ready, Set, and Bank.” The program
consists of short online videos and live classes to



FIGURE 6

Accelerating digital transformation in banking

Digital vs. physical: What’s important to consumers?

Consumers are likely to bank more

if the following features are offered

Percentage of respondents who replied "likely” or “very likely” to use mobile apps more

52%

Stronger data security

44%

Ability to do more of my regular
banking transactions on the

44%

More real-time
problem resolution

mobile app

Consumers are likely to bank more at a branch if the following features are offered
Percentage of respondents who replied “likely” or “very likely” to use a bank branch more

36%

Extended service hours through
virtual remote services with a

representative

educate seniors on the basics of online banking,
such as setting account alerts.

As banks add more digital features in branches
(digital in real), branch professionals should step
up a campaign to demonstrate to these consumers
how easy it is to use a digital screen or a tablet for
simple transactions, including paying bills, trans-
ferring money, or even applying for a debit card.
(More than 50 percent of traditionalists reported
not owning one!) Once traditionalists become more
comfortable with using branch-based digital tools,
representatives should then familiarize them with
mobile banking. Helping them download the bank’s
mobile app should be easy to do, considering 92
percent of traditionalists already own a smartphone.

34%

Digital screen self-service,
with option to reach a
representative

Expand mobile apps’ capabilities to
simplify its user interface to engage online
embracers. Last year, we predicted that mobile
devices would replace branches as the central
channel around which other channels revolve.2°
Now, online embracers are much more comfort-
able with online banking than they are using mobile
banking apps. Banks should seek to encourage this
segment’s engagement on mobile apps.

Among other a factor limiting
embracers’ mobile banking usage could be the

reasons,

app’s limited functionalities compared to online
banking portals. To increase online embracers’
willingness to use mobile banking, banks should
focus on making mobile apps more intuitive and
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more comprehensive. Here, a good example is the
iPhone.?* For more than a decade, each iPhone
iteration has achieved massive market share by
providing an intuitive and elegant user experience,
coupled with comprehensive functionalities.?? In
addition, while some banks may fear cannibaliza-
tion, cross-promoting mobile apps on online portals
could help create a richer, more versatile consumer
experience.

Transform mobile as an experiential
channel for digital adventurers. Digital adven-
turers are already avid users of banks’ digital chan-
nels. They expect more from their primary banks,
which can be seen in the gap in emotional connec-
tion between their favorite brands and primary
bank. With this segment, banks should use mobile
as a differentiator to build sticky experiences.
Though digital adventurers choose mobile apps
as much as online websites for bank interactions,
they primarily use mobile for transactional services,
such as paying bills or checking balances, and basic
product applications.

Here, banks could position chatbots as the go-to
help tool or let consumers directly connect to a
bank representative in the mobile app. These are
good starting points, as this segment expects more
real-time problem resolution in digital banking
channels. In fact, enthusiasm among adventurers
could be dampened by apps that lack customer
service avenues.?3

Consider the launch of digital-only banks.
JPMorgan Chase rolled out a mobile-only bank,
Finn, which targets millennials.¢ Marketed as an
independent brand, Finn lets consumers make
deposits, transfer payments using the Zelle payment
system, and activate a Finn debit card using the app.
It provides multiple features to help consumers
manage their money in a simple and convenient
way. For example, its “Pocket Your Pennies” feature
transfers any change left from consumers’ checking
account purchases to their savings accounts.?
Further, the rule-based “Autosave” feature gives
a new dimension to banks’ traditional recurring
deposit service. A consumer hoping to fund a
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weekend trip with friends can create a rule to save
US$5 for every US$30 spent until the savings reach
US$1,000.

Moreover, banks can encourage digital adven-
turers to step up their use of digital channels
by simply providing smarter account opening
features. Options such as prepopulating forms on
websites and apps, making authentication easier,
and allowing e-signatures or fingerprint scanning
will likely simplify and enrich consumers’ product
buying experiences.

Lastly, break the channel silos. Branch,
ATMs, online, mobile, and call centers all need to
be connected, along with third-party digital assis-
tants such as Google Home and Amazon Alexa.
Consumers’ fascination for omnichannel experi-
ences is real. Seventy percent of consumers in our
study consider a consistent experience across chan-
nels to be extremely important or in selecting
their primary bank. Therefore, banks must have a
seamless flow of data across all channels. Having
a 360-degree view of consumer interactions across
channels, products, and systems will pay off by
building stickier emotional engagement.

The case for accelerating
digital transformation

Of course, these are broad recommendations,
and as such, they will not uniformly fit the different
consumer banking systems, experiences, and
cultures of every country.

However, despite these differences and nuances
across geographies, we noticed a common key
theme: There needs to be an evolution in how
consumers interact with their banks, and customers
are expecting that progression to begin now.
Picture these scenarios: Consumers hanging out
at or working from café-resembling bank branches,
interacting with their bank’s mobile apps as inte-
grally and joyfully as they do with social media apps,
or reporting lost/stolen cards using the bank’s app
instead of dialing the call center. These are not mere



possibilities of distant future; they are the kinds of
experiences many customers already expect—and
have come to know—from the brands they most
trust.

As the progression unfolds, human interactions
will likely remain important, especially for mile-
stone decisions in consumers’ financial journeys.
However, digital will be at the heart of personalizing
consumers’ day-to-day interactions to enhance their
emotional connection to bank brands. And in many
countries, mobile will likely become the epicenter of
banks’ digital transformation strategies.

Further, branches, ATMs, online banking
portals, and mobile apps will likely take different
avatars in the coming years, infusing more real life

Accelerating digital transformation in banking

in digital and more digital in real life. And as this
happens, perhaps some channels could become
more prominent than others. For instance, if mobile
apps evolve as the go-to help tool for consumers,
this could minimize the need for call centers.

Perhaps the key takeaway we gleaned from
the survey is that customer satisfaction is
relative. In the end, to capture the hearts, minds,
and wallets of customers, banks will need to
accelerate their digital transformation and recon-
figure each channel to serve every need customers
have. Only this level of transformation is likely to
strengthen banks’ emotional ties with consumers
and earn them a top spot in the list of consumers’
favorite brands.

VAL SRINIVAS is the banking and securities research leader at the Deloitte Center for Financial
Services, Deloitte Services LP. He is based in New York.

ANGUS ROSS is part of Deloitte Consulting LLP's Digital Transformation leadership team. He is based

in New York.

Read more on www.deloitte.com/insights
Funding takes center stage for nonbank online lenders

Nonbank online lenders have become growing participants in the lending ecosystem. But this growth
hasn't come without challenges. A Deloitte-Lendlt survey found that cost of funding is a major concern

for these lenders.

Visit www.deloitte.com/insights/nonbank-lenders
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Millennial behavior:
Making sense of hidden influences

A HOST OF BIASES CREATED BY TECHNOLOGICAL AND SOCIAL CHANGE
MAY INFLUENCE THE GENERATION'S LIFESTYLE CHOICES

spend. After all, there are 66 million people born between 1980 and 1995 in the United States alone,
comprising a sizable part of the population, workforce, and economy.' And while all individuals are
unique—and uniquely different—there are certain characteristics that make millennials who they are, shaping
how they think and behave. The question is: what do we know about millennials that allows us to more accu-
rately predict their choices and behaviors? Viewing them through the lens of behavioral economics may help.
One millennial trait is their comfort with—and reliance on—technology. After all, it’s a generation that
had technology in their lives for the majority of their existence, and thus may view this as something their
lives would be incomplete without, rather than something merely “nice to have.” The decision-making bias
explaining this likely persistence of technology in millennials’ lives is known as the endowment effect,
which suggests individuals have the tendency to overvalue something that they already possess.2
Millennials have also often been considered key drivers of the sharing economy, preferring to rent or
share, instead of buying.? A couple of economic factors may drive this trend. First, this is a generation on
which the Great Recession may have left a significant impression, instilling an aversion to making big-ticket
purchases that entail long-term commitment.4 Second, millennials in the United States are also often burdened
with significant student debt.5 All factors considered, it shouldn’t be surprising that the behavioral bias of

B USINESSES SEEMINGLY NEVER tire of analyzing millennials: what they like, how they buy, where they
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Millennial behavior: Making sense of hidden influences

While allindividuals are unique—and uniquely different—there are certain
characteristics that make millennials who they are, shaping how they

think and behave. The question is: What do we know about millennials
that allows us to more accurately predict their choices and behaviors?
Viewing them through the lens of behavioral economics may help.

loss aversion—the propensity to avoid losses at the expense of missing out on similar or even slightly greater
gains—may play a significant role in their decision-making.°

They are also typically enthusiastic participants of the “review economy.” Be it a restaurant or a date,
millennials seem to rely on social proof to guide their decision-making.” While other generations have done
it as well, what helps set this generation apart is the ease and transparency with which technology provides
them this real-time data. And, far from being burdened by choice overload, many millennials rely on tech-
nology to learn the “most popular” or “most highly rated” option—in other words, the default option.® And,
of course, it’s often social media they turn to for these reviews.

One thing that some millennials have been accused of is their need for “immediate gratification.” In
behavioral economics terms, this is closely associated with the concept of present bias, which refers to
the tendency of focusing more on a payoff closer to the present time when considering two future events.*
They've also been called “experience seekers”—that is, their immediate gratification may come in the form
of spending on “experiences” such as entertainment, eating out, and travel —goods and services consumed
immediately, rather than, say, durable goods that last for a longer time.** However, a closer look at spending
data reveals that this is not really the case—they are in fact saving on health care, insurance, and pensions
as part of their total expenditure, which suggests they are saving for tomorrow, rather than just spending on
today.? And just because they say they prefer experiences, it doesn’t mean they are actually doing so.

Clearly, a mix of factors—technological, economic, situational, and behavioral—have shaped many millen-
nials’ minds and spending decisions. Nevertheless, like every generation before it, millennials are defined by
certain characteristics that are a byproduct of the times they live in. Understanding these traits can provide
valuable insight into how they think and behave. ®

For the full article explaining how economic and behavioral insights can help companies better understand
millennials, read Akrur Barua and Susan K. Hogan's What weighs on millennials’ minds ... and wallets?
on www.deloitte.com/insights.
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Five steps to
scaling a flexible
consumption model

ANY INCUMBENT TECHNOLOGY compa-
|\/| nies are scrambling to adopt in part or
all of their business flexible consumption
models (FCMs), which offer customers delivery and
payment options to purchase access to products “as
aservice.” It’s not hard to see why. Besides providing
greater value to customers, who pay only for what
they consume, FCMs’ potential business benefits
include predictable, renewable revenue streams;
deeper insights into customer consumption patterns
to help inform add-on sales; and lower operational
costs through the ability to serve customers at scale
through a common platform.
Yet converting a traditional organization into
an FCM requires a radical transformation of its
operating model as well as its business model.

Why? Unlike traditional, product-centric business
models, FCMs organize activities around customer
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Five steps to scaling a flexible consumption model

needs and opportunities rather than the product life cycle. FCMs’ value chains are not sequential,
but interconnected: The company may engage with customers at any stage at any time, requiring
an operating model that can support multiple concurrent customer interactions and that includes
mechanisms for teams to work together to deliver an end-to-end customer experience.

One approach for companies seeking to implement an FCM is to adopt a “services operating
model,” which involves treating as “services” delivered to internal or external stakeholders not only
the company’s market-facing offerings, but its enabling internal operations. The following five steps
can help companies make this shift:

Establish a transformation office with executive sponsorship. Companies should iden-
tify a senior leader with direct access to the C-suite to lead the transformation. This leader should
head up a dedicated group to carry out the effort, supported by a cross-functional panel of subject-
matter experts who understand the dependencies between, and the services operating model’s
impact on, different areas of the company.

Disaggregate the operating model into a set of services. The next, critical step is to
decompose the company’s operating model into a set of services in a way that allows each service to
be independently managed and tracked. The complete set of enabling services should be identified
for each of the company’s marketplace offerings.

Determine the level of standardization for each service. Here, the temptation to take
a blanket approach to standardization must be resisted. It is imperative to consider each service
separately in the context of the offerings it supports when deciding on its level of standardization.

Operationalize each service. We suggest companies start by appointing a service owner for
each service who will act as its general manager. The service owner should work with the central
transformation team to identify the service’s components, its consumer(s), the necessary inputs
and requirements, the expected outcome(s), and its performance metrics. He or she should also
determine whether the service should be placed within the legacy organization or housed within a
separate structure specifically created to contain services supporting the FCM business(es).

Establish service life cycle management. Once a service is established, the service owner
should work with the service’s consumers to understand their requirements, and identify and
prioritize the development of any new needed capabilities. Similarly, capabilities that a service’s
consumers no longer need can be eventually retired.

Organizing operations to support the delivery of FCM offerings is very different from the opera-
tional needs of a traditional business model. If the strategic decision is to go forward with an FCM,
applying a services operating model can enable a company to execute the FCM(s) effectively in the
marketplace.

For more, read the article by Abhi Arora, Gopal Srinivasan, and Isaac Khan, The shift to flexible
consumption: How to make an “as a service” business model work, on www.deloitte.com/insights.
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Social capital:
Measuring the
community impact
of corporate spending

CITIES CLAMOR FOR CORPORATE INVESTMENT,
EVEN AS THE SOCIAL IMPACT OF SUCH SPENDING REMAINS UNCERTAIN.
OUR NEW MEASUREMENT MODEL SEEKS TO CHANGE THAT

By Steven Ellis, Tony Siesfeld, and Darin Buelow

ILLUSTRATION BY ANDREA COBB
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LARGE CORPORATION plans to open a

manufacturing and distribution center

outside a midsize, rural city in the United
States. The county in which the center will be
located hopes the investment will provide economic
opportunity, and it has won the company over, in
part, by offering multimillion-dollar tax incentives
because models show the local economy will benefit
from several thousand new jobs the center will
introduce. Yet beyond new jobs, the center’s social
impact—on community concerns such as poverty,
homeownership, educational attainment, public
health, and civic engagement—remains unknown.
Will the investment pay positive social dividends?
There’s no clear way to tell.

It’s not hard to imagine the value to compa-
nies, communities, and social-impact stakeholders
of being able to forecast the likely social conse-
quences—for specific locations, using defined
metrics—of corporate investment. Our Social
Impact Measurement Model (SIMM) accurately
predicts what could result from a large capital
investment—or what may or may not happen in
its absence. This machine-learning model esti-
mates the social impact of investments at the US
county level for the four years following the invest-
ment, analyzing 142 social measures ranging from
child poverty and reading proficiency to carpooling
and population migration (see sidebar, “Inferring
causality: How the SIMM works”). The SIMM helps
people better understand what a specific invest-
ment’s impact might be, as well as why certain
locations would see greater or lesser improvements
than others. This can support more informed deci-
sion-making by companies, community leaders,
and policymakers—and enable greater coordination
among them to help further the public good.

Shedding light on heated
debates

Businesses make many large capital invest-
ments each year throughout the United States—
investments that many local governments bid
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fiercely to attract through economic credits and
incentives. Often, the tacit assumption is economic
growth will support additional social and commu-
nity benefits. Many argue economic investments
directly help communities through mechanisms
such as reducing poverty and growing the tax base,
enabling the community to better fund police, fire,
schools, and public works. But not everyone always
agrees corporate investment is an unalloyed good.
Opposing citizens may argue a given investment
will drive up the cost of housing, harm educational
outcomes by creating more crowded classrooms,
lead to “urbanization” with a rise in its attendant
challenges (such as property crime), and speed
environmental degradation.

Both sides typically take strong positions, and
communities may become sharply divided. To some
degree, public hearings can provide a venue for citi-
zens to express their hopes and concerns, but there
is no easy way to resolve people’s concerns or vali-
date their hopes except by either moving forward or
blocking the investment. Regardless of the ultimate
decision, some parties will likely be aggrieved, and
the divide in the community may linger.

The ability to quantify the social impacts of a
capital investment allows citizens, corporations,
governments, and other interested parties to bring
data to the debate. This can not only put discussions
on an evidence-based footing, but also illuminate
opportunities to put in place efforts to accentuate
the positives and mitigate the potential negatives.
For corporations, it can guide decisions around
where to consider making capital investments in
the first place, help them evaluate the alignment
between their investments and their social impact
goals, and allow them to calibrate those goals
against realistic expected outcomes. Governments,
for their part, can use the information to help
determine whether and where to offer incentives
for economic development, as well as how much a
particular investment proposal is “worth” in terms
of incentives, taking into account both social and
economic metrics.
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INFERRING CAUSALITY: HOW THE SIMM WORKS

While the SIMM does not isolate an investment as the sole cause of a change to a social measure, it
does create a causal link between the investment and other contributing factors. The model starts
with a database of county-level socioeconomic indicators, combining Deloitte proprietary data on
corporate investments in each county with publicly available data on 142 socioeconomic attributes.
These attributes are then used to find matched pairs of counties—counties with and without
economic investments—over a four-year period, selecting the paired counties to be as similar as
possible at the outset of that time frame. Because of the paired counties’ baseline similarity, any
differences in the change in social measures can be directly attributed to the economic investment.
The underlying inference is while many factors will affect social measures, these factors will act
similarly in both counties except as they are influenced by investment.

For example, in 2010, Wayne and Baltimore counties showed a high degree of statistical similarity
across all 142 socioeconomic attributes. In the absence of investment in either county, it would

be expected both would experience the same rate of change in these social measures. However,
investment in Baltimore County all but dried up in 2010, while investments continued in Wayne
County. Therefore, any difference in the change in social measures in Baltimore and Wayne counties
between 2010 and 2014 may be inferred to come directly from the investment in Wayne County.

To be clear, the SIMM estimate is just that—an estimate. It is meant to supplement established
methods of gathering information, conducting analyses, and bringing the derived insights into the
capital allocation and planning process. What it offers is a quantitative and statistically rigorous way
of linking financial inputs to social outcomes in a way that has not been done effectively before.

Generating insights to
drive decision-making

Applying the SIMM has already shed light on
the ways investments can affect certain communi-
ties. Investments of the same amount in the same
industry can have different impacts in different
locations. For instance, population density often
matters: A US$500 million investment in a rural,
wealthy county such as Travis County, Texas, is
forecast to have less overall social impact than
the same level of investment in a more densely
populated, wealthy county such as Orange County,
California. Similarly, investments can create mean-
ingful change in childhood poverty levels in urban,
poorer counties such as Orleans Parish, Louisiana;
the poorest children in these counties can also
benefit in educational attainment for reading and
math scores. On the other hand, perhaps counterin-
tuitively, the same amount of investment in more-
rural counties with the same low-income level
tends to drive little to no change in math or reading
scores or childhood poverty rates—even though the

investment would be higher per capita. However,
in these same rural, poor counties, investment
would likely decrease the adult poverty rate and
adult dependence on government assistance more
than the same amount of investment in denser,
poor counties. In other words, all else being equal,
capital investments tend to see children do better
in dense populations, and adults do better in rural
populations, when poverty rates are about equal.
Differences exist not just among different types
of counties, but among different investment types
and amounts for certain subsets of the popula-
tion regardless of location. Larger investments
made anywhere in the United States tend to attract
younger, more educated, and more migratory
singles, thus changing county demographics, family
composition, and job mix. Likewise, our model
shows larger investments made in any county at the
intersection of the information and communica-
tions technology, electronics, and business services
industries increase the percentage of the population
working in professional, scientific, and technical
service jobs by 11—35 percent. Investments at the
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intersection of environmental technology and recy-
cling, meanwhile, increase the percentage of the
population working in manufacturing jobs by only
2—16 percent.

The model also shows that, despite some
concerns to the contrary, the social effects of capital
investments do not appear to be zero-sum—that
is, improvements in one county’s social outcomes
do not come at the expense of social outcomes in
neighboring counties. In fact, when distance to
neighboring counties is taken into account, only
7 out of 142 (or 4.9 percent) of the model’s social
impact variables are affected by corporate invest-
ments in a neighboring county.

Encapsulating information
for a broad range of people

It is easy to see that these types of forecasts
may better inform decision-makers of all stripes.

In addition to corporate executives making capital
allocation decisions and local government officials
considering economic incentives, those who are
involved in community development, urban plan-
ning, or policymaking could benefit from antici-
pating how a community might absorb and “trans-
late” financial investments into social outcomes.
Stakeholders could also use the information to
determine what types of social outcomes the
community should prioritize to amplify the poten-
tial benefits of a large capital investments (see
sidebar, “Questions to ask—and answer—about
investments”). This kind of insight could be particu-
larly valuable to nonprofits and foundations with a
strong place-based focus.

Moreover, in addition to future investments, the
SIMM can be applied to investments made in the
recent past (up to five years ago) to help businesses
evaluate their prior decisions and to help refine
targets for their social impact goals in upcoming

QUESTIONS TO ASK—AND ANSWER—ABOUT INVESTMENTS
COMMUNITY DEVELOPERS, URBAN PLANNERS, AND POLICYMAKERS
+ In absence of any outside investments, how will the social “health” of a community change in

three to four years' time?

+ To what extent would capital investments change this outlook? How does the size of the

investment affect the change in social indicators?

« What is a county’'s apparent capacity to benefit from capital investment? Are there some places
that would benefit more from a similar investment than others? And what are the conditions
that create this varied capacity to “metabolize” investments?

A COMPANY TRYING TO DETERMINE SITE SELECTION

+ Assuming equal economic returns for the various counties under consideration, in which
community would the positive social benefits be the greatest?

+ Are the company’s capital investments consistent with its expressed mission and statement of

social purpose?

+  We have made a series of community-specific investments over the past five years. What has
been the social “payoff” of these investments? Was the payoff greater, equal to, or less than what

would be expected?

LOCAL GOVERNMENTS CONSIDERING THE IMPLICATIONS OF INVESTMENTS
« What are some of the benefits my community can expect from this investment?
+  What would it be worth to this community to offer incentives to bring the investment to it? At

what point are incentives no longer worth it?

+  What might we anticipate as some of the social challenges that might come with such an
investment? What could we do to limit these risks?
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investments. In this way, the model can help busi-
nesses balance the past with the future. Further,
should reporting requirements on certain environ-
mental, social, and governance measures change (as
they are in the European Union and in some places
in Asia), businesses could use the model to help
set reasonable and measurable goals. These kinds
of analyses may also be useful to impact investors,
especially to those with a location focus.

What's next

In its current incarnation, the SIMM establishes
a link between capital investments in a county
and social outcomes in that county for 142 social
measures. However, there are many more dimen-
sions to social data than are currently available in
the data used to build the SIMM. While the initial
findings are encouraging, they point to the poten-
tial benefits of further developing this approach to
include other indicators of community well-being,
such as measures of public health or civic engage-
ment. Expanding the analysis to include more years

of data as they become available to explore poten-
tial variations across time would provide significant
additional informative power. This is important
because the lag between an investment and some
types of indicators are expected to be much longer
than four years. For instance, educational attain-
ment measures likely peak on a different time frame
from poverty reduction or employment measures.

Nonetheless, the SIMM demonstrates a strong
linkage between economic and social outcomes
despite limited data. Better data—a wider array of
factors, more granular local information, greater
timeliness, the development of more common
data standards across jurisdictions—will lead to
even better insights, and better business and civic
decision-making. Those with a strong interest in
community development and place-based change
now have a powerful tool to help them build coali-
tions and plan action, as well as a new way to enlist
business interests into civic actions. That said, we
have only just uncovered the potential for analysis
in this area. With more work, more can be done.

STEVE ELLIS is Deloitte Consulting LLP's lead data scientist for science-based services. He is based

in Philadelphia.

TONY SIESFELD, Deloitte Consulting LLP, is the director of Monitor Institute by Deloitte. He is based

in Boston.

DARIN BUELOW, Deloitte Consulting LLP, is a principal and national leader of Deloitte Consulting’s
Real Estate and Location Strategy practice. He is based in Chicago.

Read more on www.deloitte.com/insights

Citizenship and social impact: Society holds the mirror
Stakeholders today are taking an intense look at organizations' impact on society, and their expectations
for good corporate citizenship are rising. In an effort to meet these expectations, leading organizations
are making citizenship a core part of their strategy and identity.

Explore at www.deloitte.com/insights/social-capital
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Crisis management
for the resilient
enterprise

RGANIZATIONS FACE CRISES more often

today than they did a decade ago, and those

crises are increasing in magnitude. That’s
the consensus of more than 500 crisis management
executives we surveyed last year, whose job it is to
manage the organizational impact of extreme events
ranging from leadership scandals to natural disas-
ters. Our survey found 80 percent of organizations
worldwide have had to mobilize their crisis manage-
ment teams at least once in the past two years, with
cyber and safety incidents topping the list of events
requiring intervention. And while the vast majority
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of respondents (84 percent) said their organizations have crisis management plans in place, many companies
still could be doing more. The survey results generated five key insights:

1. Experiencing a crisis teaches organizations to avoid them. Nearly 9o percent of surveyed organi-
zations conducted reviews, mostly internally, following a crisis. The major insight from these examinations
was organizations can help themselves avoid crises by examining their preparedness across the entire life-
cycle: Understanding the risk landscape, working to prevent issues from spiraling into crises, responding
to and recovering from crises that do materialize, and learning from the experience to emerge stronger
than before.

2. Leaders need more development for crisis management. Helping leaders display their full range
of competencies under the extreme pressures of a crisis can support effective decision-making and commu-
nication when they are most needed. Senior leaders should determine, if a crisis occurs, how they want to
organize themselves and allocate various roles and responsibilities. Simple but effective crisis management
tools, such as agendas and checklists, can also help leaders to focus on the challenges ahead rather than
worrying about whether they have covered the basics. And techniques needed for effective crisis leader-
ship, such as communicating with stakeholders, should be practiced and honed.

3. Confidence outstrips preparedness. A company’s confidence in its crisis management capabilities
doesn’t always match its level of preparedness. For example, nearly 9o percent of respondents were confi-
dent in their organization’s ability to deal with a corporate scandal—yet only 17 percent had tested that
assumption through a simulation exercise. Our recommendation is straightforward: Running crisis simu-
lations, which will quickly reveal an organization’s strengths and where it needs to improve, should be a
standard part of a crisis management program.

4. Readiness significantly reduces the negative impact of a crisis. This is especially true if senior
management and board members have been involved in creating a crisis plan and participate in crisis
simulations. To secure their participation, it is important to keep the plan relevant to them so that it
addresses the things that “keep them awake at night”; to track crises in the media; and to create case
studies outlining the impact on finances and reputation should one hit. In addition, organizations should
have a crisis management plan specifically for the board, which may need to play a very different role
from management.

5. Third parties are part of the problem—and the solution. A number of companies are including
partners and other outside organizations in crisis planning. Companies can start by determining which
outside organizations need to be in the fold when managing a crisis. These could include advisors such
as lawyers, public relations firms, specialist cyber defense organizations, or crisis advisors. In addition,
critical service providers, joint venture partners, resellers, distributors, and any other entity that could
trigger a crisis or be affected by it should be involved in crisis preparations.

Though many companies may overestimate their crisis management capabilities, this is not a time for

hubris. As one survey respondent succinctly pointed out: “The world has become more global, but not more
secure. And that trend cannot be reversed.”

For more, read the article by Peter Dent, Rhoda Woo, and Rick Cudworth,
Stronger, fitter, better: Crisis management for the resilient enterprise, on www.deloitte.com/insights.
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Looking beyond
age to understand
consumers

ANY MARKETING STRATEGIES are aligned to broad generational consumer segments: baby boomers,

Generation X, millennials, and now Generation Z. Yet consumers perceive themselves uniquely, and

they spend money based on a range of factors beyond when they were born. That means marketers
who take a stereotypical view of consumers may risk not only wasted marketing dollars, but potentially poor
consumer-brand engagement and missed opportunities. And the risk can be particularly notable at a time
when all generations are exposed to the same disruptive forces of globalization, innovation, technology, and
the social-media revolution, which are causing a melding of attitudes and behavior.

Our research shows that when it comes to buyers of consumer products, age is indeed just a number. The
average consumer makes purchase decisions based on a combination of multiple factors including shopping
behavior; channel preferences; technology preferences; and attitudes toward innovation, brand, convenience,
and health and wellness. That’s why we advise consumer products marketers to recognize consumer behaviors
and tendencies and develop plans for different consumer segments accordingly.

But what are the most profitable segments and which consumer tendencies, or commonalities, are most
important? We propose four segments as potential categories consumer products companies should be
mindful of for inclusive brand growth (see figure). These segments cut across generations, indicating that
attitudes are not hardwired by age. They may help marketers gain a deeper understanding of customer prefer-
ences to make the most of the available opportunities in a crowded market.

Responsible Go-Getters account for 46 percent of the population, and primarily comprise millennials
and Generation X. They are the most valuable segment for consumer product companies, given their balanced
and responsible attitude, higher-than-average income, general enthusiasm, purchasing behavior, and positive
attitude toward technology. When Responsible Go-Getters see value in a product or brand, they are more likely
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Putting it together: Buying potential by consumer segment
Bubbles show segment size as a percentage of the total population

A

Discerning Achievers

* Most affluent group, spending the most on consumer products
i+ Highly attractive target for marketing organizations owing to

| their buying power, coupled with their high expectations
regarding quality and ability to purchase innovative products

Aspirationalists
* Average spending on consumer products

* Are in the early phase of their career

* Could lead the way on innovation and
technology, assuming their buying power
catches up with their aspirations

Responsible Go-Getters

* Above-average buying power and interest in
seeking value

+ Exhibit balanced and responsible attitudes, and are
more likely to be brand loyal if they see value

Pragmatists

* Low spending on consumer products

* Felt the brunt of the economic
downturn of 2009 during their
prime earning years

» Have a slight edge in terms of marketing
potential due to their segment size

Average annual spending on consumer products

Average annual income

to be brand loyal. Their above-average buying power and interest in seeking value make them an appealing
target for marketing organizations.

Discerning Achievers represent 19 percent of the population and predominately comprise baby
boomers. They spend the most on consumer products perhaps because they are the most affluent group. They
have high expectations regarding quality, nutrition, and environmental friendliness of products. Notably, they
are also the group that actually can afford to purchase innovative products. Marketers able to address these
attitudes in their strategies could potentially capitalize on this lucrative segment.

The final two segments, Aspirationalists (13 percent of population and below-average income) and
Pragmatists (22 percent of population and average income), are similar in terms of their average-to-low
spend on consumer products. Even though Aspirationalists are eager to try innovative products, they aren’t
in a position to do so. Pragmatists are conservative, price-sensitive, and somewhat complacent with the
status quo.

A one-size-fits-all marketing strategy isn’t likely to capture all opportunities. While marketers would likely
benefit from developing their own proprietary target segments, our proposed categories offer one approach
companies can follow to help refine their marketing strategies to achieve brand growth, potentially driving
profitability and increased customer engagement. It’s in this way that they help make a case for expanding into
untapped consumer segments companies ordinarily may not target based solely on generational marketing.

For more, read the article by Curt Fedder, Shweta Joshi, and Jagadish Upadhyaya,
Millennials and beyond, on www.deloitte.com/insights.
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How leadlers are
navigating the
Fourth Industrial
Revolution

INDUSTRY 4.0 HOLDS THE PROMISE OF A NEW ERA OF GLOBALIZATION.
YET WHILE OUR LATEST SURVEY IDENTIFIES COMPANIES SUCCESSFULLY
IMPLEMENTING INDUSTRY 4.0 TECHNOLOGIES, MANY SENIOR EXECUTIVES
REMAIN LESS PREPARED THAN THEY THINK THEY ARE

by Punit Renjen

ILLUSTRATION BY LIVIA CIVES

www.deloittereview.com



40

ON THE COVER

YEAR AGO, Deloitte’s inaugural survey

assessing private and public sector readi-

ness for the Fourth Industrial Revolution
observed a “tension between hope and ambiguity.”
We found while executives conceptually under-
stood the profound business and societal changes
Industry 4.0 may bring, they were less certain
how they could take action to benefit. The Fourth
Industrial Revolution enables an increasingly
globalized world, one in which advanced technolo-
gies can drive new opportunities, diverse ideas can
be heard, and new forms of communication may
come to the fore (for a detailed definition of Industry
4.0, see What is Industry 4.0? on page 63). But how
are leaders adjusting? Our new survey suggests
many who think they are ready may still not be as
prepared as they need to be. But the good news is
leaders seem to be gaining a much deeper under-
standing of Industry 4.0, are increasingly aware
of the challenges before them, and are viewing the
actions needed to succeed more realistically.

Our latest survey polled more than 2,000 C-suite
executives across 19 countries, coupled with select
interviews. The goal was to uncover how leaders
are taking effective action, where they are making
the most progress, and what sets the most effective
leaders apart. Among our findings:

Deloitte Review

1. Executives express a genuine
commitment to improving the world

Leaders rated “societal impact” as the most
important factor when evaluating their organi-
zations’ annual performance, ahead of financial
performance and customer or employee satisfac-
tion. In the past year, three-quarters of respon-
dents said their organizations took steps to make or
change products or services with societal impact in
mind. Many are motivated by the promise of new
revenue and growth, but leaders are split on whether
such initiatives can and will generate profit.

2. Executives are struggling to
develop effective strategies in
today’s rapidly changing markets

Faced with an ever-increasing array of new
technologies, leaders acknowledged they have too
many options from which to choose and, in some
cases, they lack the strategic vision to help guide

their efforts. Organizational influences also chal-
lenge leaders as they seek to navigate Industry 4.0.
Many leaders reported their companies don’t follow
clearly defined decision-making processes, and
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organizational silos limit their ability to develop and
share knowledge to determine effective strategies.

3. Leaders continue to focus more on
using advanced technologies to protect
their positions rather than make bold
investments to drive disruption

Although many of the businesses that have
made investments in technology are seeing payoffs,
others are finding it difficult to take the step toward
investing—even as digital technologies are engen-
dering more global connections and creating new
opportunities within new markets and localized
economies. Challenges include being too focused on
short-term results and lacking understanding, busi-
ness cases, and leadership vision. Leaders acknowl-
edge the ethical implications inherent with new tech-
nology, but few companies are even talking about
how to manage those challenges, let alone actively
putting policies in place to do so. Further, business
leaders and governments continue to wrestle with
how to regulate Industry 4.0 technologies.

4. The skills challenge becomes clearer,
but so do differences between executives
and their millennial workforces

Last year, most leaders (86 percent) thought
their organizations were doing enough to create
a workforce for Industry 4.0. This year, as more
leaders recognize the growing skills gap, only 47
percent are as confident in their efforts. On the
bright side, twice as many leaders indicate their
organizations will do what they can to train their
existing employees rather than hire new ones. And
they’re more optimistic than last year that auton-
omous tech will augment, rather than replace,
humans. But research from Deloitte Global’s annual
millennial survey suggests leaders and employees
(particularly younger ones) differ on which skills
are most needed and who is responsible for devel-
oping them.

Four types of leaders

The general ambiguity expressed in last year’s
survey has subsided into a clearer, more tempered
perspective in which leaders better recognize the
many dimensions—and ensuing challenges—the
Fourth Industrial Revolution brings. These include
societal and ethical implications, the importance
of clear vision and collaborative organizations, the
tradeoffs of investing in technology for the short
term rather than the long term, and addressing the
talent gap. Yet, among these myriad issues, we see
a subset of leaders forging a path forward. They
include:

1. Social Supers: Some leaders have figured out
how to do well by doing good, generating new
revenue streams by developing or changing
products and/or services to be more socially
or environmentally conscious. Social Supers
believe societal initiatives, more often than not,
contribute to profitability and those initiatives

The general ambiguity
expressed in last year’s
survey has subsided into
a clearer, more tempered
perspective in which
leaders better recognize
the many dimensions—
and ensuing challenges—
the Fourth Industrial
Revolution brings.

www.deloittereview.com
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These personas are
contagious. While leaders
may start on any one of
these paths, they often
embody a number of
characteristics that might
offer lessons for those
still trying to define their
approaches.

Deloitte Review

are fundamental to their business models.
Social Supers also exhibit greater rigor around
decision-making and believe their workforces
are ready for the Fourth Industrial Revolution.

.Data-Driven Decisives: Certain executives are

far more likely to say they have clear decision-
making processes and use data-driven insights.
They’re almost twice as likely as other surveyed
leaders to say they are ready to lead their organi-
zations in capitalizing on the opportunities asso-
ciated with Industry 4.0. Data-Driven Decisives
are also more likely to invest in disruptive tech-
nologies, to be concerned about the ethical use
of new tech, and to train their current employees
to access the skills required for Industry 4.0.

3.Disruption Drivers: We call executives who

reported both investing in technologies to upend
their markets and competitors, and making
technology investments that have achieved or
exceeded their intended business outcomes,
Disruption Drivers. These leaders are more
confident they can lead in the Industry 4.0 era
(45 percent versus 32 percent) and more assured
their organizations are prepared to capitalize
on the opportunities associated with Industry
4.0, and they take a more holistic approach to
decision-making.

4.Talent Champions: Leaders who are further

along in preparing their workforces for the future
than the rest of the field are Talent Champions.
They believe they know which skill sets their
companies need and that they have the correct
workforce composition, and they embrace their
responsibilities to train their employees for the
future of work. About two-thirds have been
able to generate new revenue streams through
socially driven initiatives, versus half of all
others surveyed.

Encouragingly, this research shows that these

personas are contagious. While leaders may start on
any one of these paths, they often embody a number
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of characteristics that might offer lessons for those
still trying to define their approaches. These leaders
share a commitment to doing good, with a clear
vision of the path forward. They take a long-term
view of technology investments and are leading
with regard to workforce development. Finally,
their organizations are growing faster (that is, more
than 5 percent annually) than their counterparts’,

and they’re more confident in their ability to lead
their companies in the Industry 4.0 world.

While leaders with these characteristics stand
apart, over the past year leaders generally seem to
better recognize the many dimensions—and ensuing
challenges—ofthe Fourth Industrial Revolution. Our
hope is this clarity will now give rise to progress.

This is an exclusive preview of Deloitte Global's second annual survey assessing business and
government readiness for the Fourth Industrial Revolution. The full results will be released at the
World Economic Forum Annual Meeting 2019, held January 22 to 25 in Davos-Klosters, Switzerland.
To read our full report upon release, visit www.deloitte.com/insights/industry-4-0-survey.

PUNIT RENJEN is the CEO of Deloitte Global. He is based in Portland, Oregon.

Read more on deloitte.com/insights

Embracing the Fourth Industrial Revolution

What are the distinctive traits of digital frontrunners in manufacturing? A Deloitte study of organizations that are
taking the lead shows the steps needed to achieve digital maturity.

Visit www.deloitte.com/insights/digital-maturity
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The Industry 4.0
paradox

OVERCOMING DISCONNECTS ON THE PATH TO
DIGITAL TRANSFORMATION

by Mark Cotteleer, Andy Daecher, Tim Hanley, Jonathan Holdowsky,
Monika Mahto, Timothy Murphy, Vincent Rutgers, and Brenna Sniderman

ILLUSTRATIONS BY KEVIN WEIER
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NDUSTRY 4.0 HAS both expanded the possibilities of digital transformation

and increased its importance to the organization. Industry 4.0 combines

and connects digital and physical technologies—artificial intelligence, the
Internet of Things (loT), additive manufacturing, robotics, cloud computing,
and others—to drive more flexible, responsive, and interconnected enter-
prises capable of making more informed decisions.’

This Fourth Industrial Revolution carries with
it seemingly limitless opportunity—and seemingly
limitless options for technology investments. As
organizations seek digital transformation, they
should consider multiple questions to help narrow
their choices: what, precisely, they hope to trans-
form; where to invest their resources; and which
advanced technologies can best serve their stra-
tegic needs. Further, digital transformation cannot
happen in a vacuum; it does not end simply with
implementing new technologies and letting them
run. Rather, true digital transformation typically
has profound implications for an organization—
affecting strategy, talent, business models, and even
the way the company is organized.?

As Deloitte sought to understand how compa-
nies are investing in Industry 4.0 to enable digital
transformation, we fielded a global survey of 361
executives across 11 countries. While its definition
has expanded, Industry 4.0 has its roots in manu-
facturing (for a detailed definition of Industry 4.0,
see What is Industry 4.0? on page 63). As such, our
global survey focused on manufacturing, power,
oil and gas, and mining companies and examined
how and where they are investing—or planning to
invest—in digital transformation; some of the key

Deloitte Review

challenges they face in making such investments;
and how they are forming their technical and orga-
nizational strategy around digital transformation.

The survey revealed a mix of enthusiasm and
ambitious plans for future investment—as well as
a series of disconnects between companies’ plans
and actions, which we explore in the following
sections. While digital transformation is taking
shape in nearly every organization, paradoxes
can be observed around strategy, supply chain
transformation, talent readiness, and drivers for
investment. This suggests that the will for digital
transformation remains strong but organiza-
tions are largely still finding a path that balances
improving current operations with the opportunities
afforded by Industry 4.0 technologies for innova-
tion and business model transformation.

The strategy paradox. Nearly all respondents
(94 percent) indicated that digital transformation
is a top strategic objective for their organization.
Just because respondents appear to understand its
strategic importance, however, doesn’t necessarily
mean they are fully exploring the realm of strategic
possibilities made possible by digital transforma-
tion. In fact, many fewer (68 percent) see it as an
avenue for profitability.



The supply chain paradox. Executives iden-
tified the supply chain as a top area for both current
and prospective digital transformation invest-
ments, indicating that supply chain initiatives are
a top priority. However, supply chain executives
and those outside of the C-suite who direct actual
day-to-day business operations—i.e., those with
presumably the most “touch and feel” involvement
with the implementation of digital technologies—
do not appear to have a seat at the table when it
comes to decisions about digital transformation
investments.

The talent paradox. In keeping with Deloitte’s
previous research on Industry 4.0, executives
report feeling quite confident that they have the
right talent in place to support digital transforma-
tions—but also seem to admit that talent poses a
vexing challenge. Indeed, only 15 percent of respon-
dents indicated they need to dramatically alter the
composition of employee skill sets. At the same
time, however, executives point to finding, training,
and retaining the right talent as their top organiza-
tional and cultural challenge.

The innovation paradox. Executives report
their digital transformation initiatives are driven
largely by productivity improvement and opera-
tional goals—essentially, leveraging advanced tech-
nologies primarily to do the same things better.
This finding has been borne out in previous Deloitte
studies, suggesting a wider pattern around using

ABOUT THE RESEARCH

The Industry 4.0 paradox

advanced technologies for near-term business
operations—at least initially—rather than truly
transformative opportunities.* Yet
opportunities abound—and should not be dis-

innovative

counted. Organizations driven by other factors,
such as an increased desire for innovation and
internal strategy focus, reported an equally positive
return on investment.

Around the physical-digital-physical
loop. The ability to fully harness information from
connected assets and use it to drive informed deci-
sions is important to the full realization of Industry
4.0, and many organizations may not yet be able to
fully execute this in practice.

Our research suggests that executives in manu-
facturing, oil and gas, power and utilities, and
mining are aware of the opportunities the Fourth
Industrial Revolution creates—and that they prize
digital transformation as a way to harness that
growth. At the same time, however, disconnects in
different areas suggest that executives aren’t quite
sure how to get there—even as they plan more
significant investments in the future. As they seek to
transform their organizations into interconnected
enterprises capable of operating in an increasingly
digital age, executives have many opportunities to
build more connected, responsive, and intelligent
operations—and find a path that truly embodies the
promise of the Fourth Industrial Revolution.

To understand how companies are investing in Industry 4.0 to enable digital transformation,
Deloitte fielded a global survey of 361 executives in 11 countries in the Americas, Asia, and Europe.
The survey was fielded in association with GE Digital in the spring of 2018 by Forbes Insights, and
captured insights from respondents in aerospace and defense, automotive, chemicals and specialty
materials, industrial manufacturing, metals and mining, oil and gas, and power and utilities. All
survey respondents were director level or higher, including CEOs (4 percent), CFOs (13 percent),
COOs (9 percent), CDOs (5 percent), CIOs (7 percent), CTOs (5 percent), CSCOs (4 percent), business
unit presidents (5 percent), EVPs/SVPs (7 percent), vice presidents (11 percent), executive directors/
senior directors (9 percent), and directors (21 percent). All executives represented organizations with
revenue of US$500 million or more, with more than half (57 percent) coming from organizations

with more than US$1 billion in revenue.

www.deloittereview.com
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THE STRATEGY PARADOX

A DEFENSIVE POSITION ON
DIGITAL TRANSFORMATION

NDUSTRY 4.0 TECHNOLOGIES continue to evolve

both in technical capability and organizational

reach. Simultaneously, many of these technolo-
gies, such as cloud computing and big data plat-
forms, are becoming more affordable and therefore
more accessible to organizations of all sizes.5

This combination of greater capability and lower
cost has contributed to an environment that is
perhaps more hospitable to digital transformation.
And, in fact, our study reflects executives’ positive
view of the position digital transformation occu-
pies within their organizations. For example, when
asked to indicate which statements best aligned to
their perspective, 94 percent of respondents agreed
that digital transformation is a top strategic priority
for their organizations.

Just because respondents appear to understand
its strategic importance, however, doesn’t neces-
sarily mean they are fully exploring the realm of
strategic possibilities made possible by digital
transformation. Our survey suggests that some
leaders may be finding it difficult to keep up with
the rapid pace of technological change, as well as
the new rules and challenges that go along with it.
We see this evidenced in a couple of ways:

* Budgeting for today. When it comes to digital
transformation, most respondents reported
investing a significantly higher percentage of
their operational and IT budgets, while spending
a relatively lower proportion of the future R&D
budget. On average, companies plan to invest
a median of 30 percent of their operational/IT
budget on digital transformation initiatives—
and only 11 percent of their R&D budgets on
the same.

e Relatively lower emphasis on profit-
ability. When we asked respondents if these
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technologies are critical to maintaining prof-
itability, only 68 percent agreed. In fact, this
was the lowest-rated response of any of the
statements presented. CEOs had an even
more sobering view; only 50 percent indicated
the importance of digital transformation to
maintaining profitability.

This mindset—a focus on digital transformation
for operational investments, coupled with a rela-
tively smaller emphasis on profitability—suggests
that, while most leaders may associate opera-
tional improvements with strategic growth, they
do not necessarily associate them with revenue
growth resulting from R&D-driven new products or
business models. Even when executives are imple-
menting digital transformations that result in
significant time and cost savings through opera-
tional improvements, they may not intellectu-
ally translate that into higher profits. Instead,
these may be viewed as “defensive” investments
intended to protect, rather than grow, the busi-
ness. Deloitte’s study The Fourth Industrial
Revolution is here—are you ready? reinforces this
mindset, as many look to digital technologies to
“avoid” disruption rather than be the “cause” of it.¢

The challenges to transcending
a defensive mindset

A little over a decade ago, analytics was an
emerging trend.” Now big data, robotic process
automation, and sensor technology are a bigger
part of an ever-proliferating list of technologies and
capabilities organizations are seeking to adopt.® In
this environment, it can be challenging to deter-
mine, prioritize, and invest in the tools that can best
help organizations meet their strategic objectives.


https://www2.deloitte.com/insights/us/en/deloitte-review/issue-22/industry-4-0-technology-manufacturing-revolution.html
https://www2.deloitte.com/insights/us/en/deloitte-review/issue-22/industry-4-0-technology-manufacturing-revolution.html

As such, many organizations remain frozen in place,
fending off competitive pressures by isolating their
technology usage to defending and maintaining
their current positions. The behavioral concept of
choice overload gives credence to this mindset.?
That is, when we are faced with too many paths to
choose from, oftentimes we defer making any new
choices at all. To move past the defensive mindset,
executives may face several key challenges:
Trapped in organizational inertia.
Our recent study, The Fourth Industrial
Revolution is here—are you ready?, also showed
that many organizations remain mired in inertia,
wherein their future plans for digital transforma-
tion closely mirror their current objectives.’® That
is, they regard advanced technologies largely as a
means of protecting their current offerings rather
than deploying them to build new business models
and products (we explore this notion further in
The innovation paradox). In our analysis, we see
that many organizations are investing to enhance
legacy systems. For instance, most organizations
are using desktop productivity tools (87 percent)
and enterprise resource planning (ERP) software
analytics (85 percent) to analyze and leverage their
data. These are typically familiar and longstanding
organizational tools that are enhanced by digital
technologies. Other tools, such as physical robotics

FIGURE 1

The Industry 4.0 paradox

(24 percent) and sensor technologies (26 percent),
are both newer—and leveraged considerably less.

While certainly a practical approach to imple-
mentation, over-indexing on legacy improvements
comes with risk. Cloud computing capabilities and
big data platforms appear to be used by a large
portion of respondents (with 60 percent or more
indicating they currently apply the technologies).
This suggests a real opportunity to integrate newer,
future state technologies (such as cloud computing)
into legacy platforms (such as ERP and desktop
tools) to leverage those capabilities.

In addition, the rise of disruptive competitors
with fresh approaches to applying digital technolo-
gies can leave older, more accomplished organiza-
tions behind." As such, organizations may want to
transition from these defensive positions to more
proactive, offensive uses that integrate future state
technologies into legacy tools and applications.

Still searching for a common focus. When
we asked respondents to identify their top three
organizational challenges, “finding, training, and
retaining the right talent” topped the list (figure 1).
It can understandably be difficult for any individual
to keep up with the pace of technological change
(see The talent paradox for a detailed discussion);
building a deep bench of adequately prepared talent
can be more difficult still. Further, adapting to

The top three operational, cultural, and environmental challenges organizations
face in their pursuit of digital transformation are closely interlinked

Which of the following are the most common operational, culture-related, and environmental
challenges your organization faces as it seeks to pursue digital transformation initiatives?

35%

Finding, training,
and retaining the
right talent

32%

Lack of internal alignment
about which strategies
to follow

27%

Emergence of new
business or delivery
models

www.deloittereview.com
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It can be difficult, if not
impossible, to pursue new,
unfamiliar business models
without the right people in
place—or a clear consensus
on which strategies are the
right ones.

changes in the marketplace and reaching consensus
on the best path forward constitute significant
hurdles. The second most cited challenge is “lack
of internal alignment” about which strategies to
pursue, closely followed by the “emergence of new
business models.” These three concepts are linked:
It can be difficult, if not impossible, to pursue
new, unfamiliar business models without the right
people in place—or a clear consensus on which
strategies are the right ones.

Technical complexity brings risks. The shift
to Industry 4.0 connectivity requires many organi-
zations to confront unfamiliar, more nuanced risks.
When polled about technology-related challenges,
respondents highlighted cybersecurity (37 percent)
and intellectual property risks (27 percent) as the
top two issues. Absent a thorough understanding of
these issues, many may feel it simply does not pay
to pursue alternative uses of technology that can
lead to new revenue streams—and new potential
threats to face.

Thinking strategically about
digital transformation

These are exciting times. To quickly arrive at an
era in which organizations are embracing digital

transformation as a top strategic objective is no
small feat. However, with this come both increased
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complexity and opportunity. While organizations
most certainly can benefit from deploying Industry
4.0 technologies for legacy operations, there are
myriad paths to drive strategy and realize the full
breadth of opportunities that digital transformation
can bring. To move beyond a “defensive” approach
to digital transformation strategy, organizations
can consider the following steps:

1. Incrementally move beyond operational
upgrades. Digital transformation can lead to
revenue growth in the form of improved prod-
ucts or services.'? This does not require an imme-
diate overhaul of business models but rather an
evolution of current offerings.

2, Invest in the long run. Don’t neglect longer-
term opportunities in pursuit of shorter-term
objectives. This mindset shift requires a will-
ingness to enact change whose impact may
not be felt immediately—a challenge for many
organizations. In fact, a large portion of digital
transformation efforts start out well, plateau,
and then fall flat; business is back to usual with
only incremental improvements, even though
research suggests that transformative benefits
often take time to accrue.’

3. Consider increasing time spent on R&D
initiatives—as well as budget. One area
where this could be most prevalent is supply
chain, where we see an increased future focus for
organizations (see The supply chain paradox for
amore detailed discussion). Here, opportunities
exist to pilot a number of digital technologies.

Starting small and expanding beyond “defen-
spending can unlock new organizational
capabilities and move an organization along the
path toward innovation. Keeping implementations
simple and building upon successes can pave the
way for future business models—while also allowing

B

sive

your organization to grow with the technologies.
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The Industry 4.0 paradox

THE SUPPLY CHAIN PARADOX

HIGH PRIORITY, LOW
STAKEHOLDER ENGAGEMENT

ONG BEFORE THE digital era that we
|_ commonly associate with Industry 4.0, the
supply chain has served as the lifeblood of the
industrial organization. In recent decades, however,
supply chains have grown increasingly global and
complex, enabled in large part by advanced digital
and physical technologies. These technologies have
also allowed the supply chain to evolve into some-
thing less linear, more interconnected, and more
responsive to change. Known as the digital supply
network (DSN), this new, networked supply chain
has reshaped how stakeholders communicate and
transact with each other. The emergence of the DSN
allows the supply chain to become a more strategi-
cally critical component of the organization—one
that enables more informed decision-making and a
more flexible, responsive organization.'4
However, the question remains whether the
reality of the organization has caught up with the
new strategic role of the digitally connected supply
chain and its potential to drive inno-
vation. On the one hand, our survey
results appear to affirm the strategic
imperative of investment in the digital
supply chain; on the other, results
also show that the supply chain is not
seen as a particularly strong driver
of innovation. Further, our survey
results reveal that the chief supply
chain officer (CSCO)—the osten-
sible leader of supply chain strategy
and day-to-day operations—typically
plays a relatively small role in shaping
digital transformation investment decisions.
Thus a striking gap may exist: Organizations may
consider the supply chain as relatively important

in digital transformation efforts and yet not view
it as a driver of digital innovation—nor involve its
leaders in strategic decisions.

The role of the supply chain
in the digital organization

Our survey results suggest that the supply chain
plays an important role in the digital organization.
When asked, “What functions are you prioritizing
for future [digital] investment?,” the supply chain
emerged as the top overall answer, with 62 percent
among overall respondents—ahead of planning,
product design, and substantially ahead of smart
factories. Among only C-suite executives, that gap
was even wider.'s

Another indication that the supply chain plays
an important role in the discussion on digital
transformation resides in where most organiza-
tions actually have digital transformation efforts

Organizations may consider the
supply chain as relatively important
in digital transformation efforts and
yet not view it as a driver of digital
innovation—nor involve its leaders
in strategic decisions.

underway. In this metric, the supply chain received
the highest response among C-suite respondents
and third-highest overall (table 1).
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TABLE 1

Supply chain is one of the top areas in
which digital transformation efforts are
underway

Where do you currently have digital transformation
efforts underway?

Total
respondents

Planning 67%
Sales 64%
Supply chain 63%
Marketing 62%
Shop floor production 60%
Inbound/outbound logistics 60%
Product design 58%
Customer/field asset support 58%
Smart facilities 58%
Talent/HR 58%

Note: Above percentages based on highest two response
choices (“4” and “5,” combined, on a 1-to-5 scale).

The supply chain is not seen
as a driver of innovation

Despite its high standing for current and
planned deployment of digital transformation
capital, the supply chain does not appear to be
perceived as a center of innovation. When asked
what functions respondents believe are driving
the most digital innovation, supply chain ranked
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in the middle of the pack at 34 percent—far
behind information technology and operations/
production. This response is especially surprising
given the close functional relationship that
exists between the supply chain and operations/
production within the overarching manufacturing
value chain.

While only 34 percent of overall respondents
see the supply chain as a driver of innovation, it is
worth noting that of the respondents who are priori-
tizing the supply chain for future digital investment,
only a slightly higher 38 percent say the same. One
might have expected an even higher share given
that this subgroup already places emphasis on the
future supply chain digital investment. Further,
those that prioritize the supply chain for future
digital investment seem just as likely as overall
respondents to view operations and production as
leading drivers of innovation (59 percent versus
57 percent, respectively).

So why does this gap exist between the high
priority placed on supply chain digital transforma-
tion investments and the rather middling status
of supply chains as a source of innovation? While
most organizations appear to prioritize the supply
chain as a critical component of digital transforma-
tion initiatives, they may not yet fully appreciate its
potential for digital innovation, a finding we explore
in greater depth in The innovation paradox. This
suggests a missed opportunity, as the advent of the
DSN enables innovative opportunities in a broad
range of areas.*®

The curious case of the CSCO

The increasingly strategic role of the modern
supply chain has spawned a new addition to the
executive suite. This new role may go by slightly
different names, but is often known as the chief
supply chain officer (CSCO). The presumed charge
of the supply chain leader includes both tactical
oversight of day-to-day supply chain operations
and the strategic vision of how the supply chain fits
into the larger digital organization.
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The presence of the CSCO
(or its equivalent) in the
senior ranks of the organi-
zation has risen commen-
surately with the growth in
advanced, connected technol-
ogies. According to one survey,
only 8 percent of Fortune 500
companies had a single execu-
tive in charge of the entirety of
the supply chain in 2004. By
2016, that figure had risen to
68 percent."”

Given this seeming evidence that the supply
chain figures prominently in respondents’ digital
transformation priorities and activities, it would
stand to reason that the CSCO should also figure
prominently in any decision to invest in digital
transformation technologies. However, the survey
responses suggest otherwise.

Only 22 percent of the overall respondents said
that the CSCO was either a key decision-maker or
highly involved in the decision-making process. In
fact, respondents ranked the CSCO lower than any
other C-suite officer, and comparable with non-C-
suite leaders of each business area. Significantly,
supply chain executives themselves also appear to
perceive themselves as outside the decision-making
process; none of the 15 respondents who identi-
fied as a CSCO said that the CSCO was either a key
decision-maker or highly involved in the decision-
making process.

Further, when asked to evaluate their respec-
tive personal involvement in digital transformation
investment decisions, CSCOs ranked themselves far
lower than other C-suite executives. Slightly more
than 9o percent of C-suite respondents (excluding
CSCO respondents) said that they personally
were either highly involved or key decision-
makers; 37 percent of non-C-suite respondents
said the same. However, not one CSCO responded
as such.
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The DSN opens new opportunities for
truly innovative—and transformative—
uses of technology to guide end-to-end
supply chain transparency, intelligent
optimization, and flexible, intelligent
decision-making.

The supply chain paradox

Herein lies the supply chain paradox: On the one
hand, the supply chain appears to play an impor-
tant role in future digital investment priorities, and
represents a top choice for where respondents have
digital deployment initiatives already underway.
But on the other hand, the supply chain is not
widely perceived as a strong driver of innovation.
And the CSCO—the single executive in charge of the
entire supply chain—is by far the C-suite executive
with the least involvement in the digital acquisition
decision, and among the least overall.

So, why does this seeming paradox exist? A few
possibilities come to the fore:

* CSCO is a new role. As a relatively new
member of the C-suite, the CSCO may not yet
have the profile that other, more established
roles enjoy—even if the role is increasingly
common and supply chain digital investments
are a top priority. To this end, some executives,
including the CSCO, may not yet understand or
otherwise appreciate what the CSCO role is or
what its purview should be.

e Supply chain may have an image problem.
In the digital era, the supply chain has never
been more integrated into the organization’s
overall business strategy.'® But image often lags
reality, and some in the C-suite may not yet
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fully accept how the supply chain has evolved in

recent years into an area riper for innovation, as

the middling status of the supply chain makes

clear. Such an image problem—to the extent it

exists—may also make it more difficult for the

CSCO to be heard on matters related to the orga-
nization’s strategic planning.

o Like CSCO, like non-C-suite. The CSCO
does not appear to be perceived as critical to
the decision to invest in digital technologies,
despite her day-to-day involvement in an area
considered key to future digital investments.
This may be part of an even larger paradox:
Those with presumably the most touch and feel
involvement with the implementation of digital
technologies—i.e., those outside of the C-suite
who direct the actual day-to-day business oper-
ations—reported being the least involved in
making technology investment decisions.

Elevating the supply chain
and shrinking the paradox

Our survey results underscore the importance of
the supply chain in future digital investment priori-
ties, but also that the supply chain is not perceived
as a strong driver of innovation, and the CSCO
gets little say in the matter. Organizations can take
several steps to help reconcile this disconnect:

+ Validate the increasing strategic impor-
tance of the supply chain—and, by exten-
sion, those who run it. Our survey suggests
that the supply chain figures prominently in the
implementation of digital technologies—both
now and going forward. The company should
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say so, unambiguously. And, in so doing, the
organization should formally elevate the status
of the CSCO and give her—and those outside
of the C-suite with day-to-day, touch-and-feel
oversight of the implementation and operation
of digital technologies—a seat at the decision-
making table.

Train future CSCOs to think strategically.
The CSCO focuses on the care and feeding of
the supply chain organization. If the company
wants a strategic CSCO, it should train its supply
chain organization to think strategically. Such
action could translate to a supply chain culture
in which professionals understand the bigger
strategic implications of the decisions they
make, and whose goals align with the broader
strategic objectives of the organization.
Leverage the opportunities for digitally
driven innovation inherent in a digital
supply network. While most organizations
prioritize the supply chain as a top area for
digital transformation investments, they are far
less likely to recognize it as an area for innova-
tion. Yet the DSN opens new opportunities for
truly innovative—and transformative—uses of
technology to guide end-to-end supply chain
transparency, intelligent optimization, and flex-
ible, intelligent decision-making.'* Indeed, such
uses extend beyond mere opportunities. In the
digital era, they are imperatives.

These and other steps may go a long way in

helping an organization diminish the inconsisten-
cies that the supply chain paradox presents and, in
so doing, realize so much more from its investment
in supply chain connectivity.
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THE INNOVATION PARADOX

A BALANCE BETWEEN OPTIMIZATION
AND UNCHARTED WATERS

S ORGANIZATIONS SEEK to invest in digital

A transformation initiatives, they can find
themselves at something of a crossroads.
Focused first on pursuing greater efficiencies in
their current processes, most organizations are
largely using Industry 4.0 technologies to improve
what they’re already doing. This is to say, orga-
nizations’ digital transformation initiatives are
primarily driven by productivity and operations
goals: fulfilling current goals, but faster, and better.
This makes sense: Before blazing trails through
uncharted terrain to seek Industry 4.0-driven
innovation, organizations may first want to build
a firm foundation and find and train the right
talent to propel them forward. However, oppor-
tunities also exist in innovation. Our survey found

Organizations’ digital transformation
initiatives are primarily driven by
productivity and operations goals:
fulfilling current goals, but faster,

and better.

that high ROI is almost as likely to result from
investments in innovation as from investments in
productivity—suggesting many organizations may
be leaving innovation-driven digital transforma-
tion opportunities untapped even as they benefit
from productivity- and operations-driven initia-
tives. Further, the self-reported maturity levels of
respondents—coupled with the specific investments
they are making, or considering making, in new,
Industry 4.0-driven capabilities—suggest that exec-
utives are preparing for a more digitally advanced
future. Making innovation a part of that future

may be an important component of success. Not
doing so may mean being left behind.

Drivers for digital
transformation investment

When it comes to digital transformation,
most respondents report that their companies
are driven largely by improving their current
processes, rather than innovating (table 2).
In fact, roughly twice as many respondents
reported being driven by productivity and opera-
tions goals rather than by the desire for innova-
tion, by competitive pressure, or even by customer
requirements. Further, this trend shows no signs of
slowing: Those who plan to significantly increase
digital
ments in the next year are driven

transformation  invest-
more by operational goals, at 52
percent, than those who plan to
only moderately increase invest-
ments (45 percent) or keep them
the same (36 percent).
This approach—starting with
streamlining  current  efforts
before moving on to innovation—
is one that appears to hold true across indus-
tries and does not appear to be limited solely to
those specific industries surveyed for this study.
In fact, Deloitte’s global, cross-industry study
The Fourth Industrial Revolution
are you ready? showed that many executives
continue to focus on traditional business opera-
tions with respect to Industry 4.0 transforma-

tion, rather than focusing on new opportunities to

is here—

create value.?°
Even those whose organizations have realized
significant ROI from digital transformation report
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TABLE 2

Digital transformation is more likely to be driven by the desire to improve
current processes than by the desire for innovation
What are the top factors driving digital transformation initiatives within your organization?

Productivity goals (e.g., improved efficiency)

Operational goals (e.g., reduced risk)

Customer requirements

Internal strategy focus

Competitive pressures

Increased desire for innovation

Employee demand

Shareholder engagement/demand

Supplier requirements

Partner requirements

Regulatory pressure

50%

47%

36%

29%

29%

23%

19%

19%

19%

15%

13%

Note: Respondents were asked to select up to three factors as driving digital transformation initiatives.

being driven by productivity and operational goals—
even more so than general respondents, suggesting
that perhaps focusing on those initial areas for
digital transformation can yield significant returns
that encourage further investment.

However, changing the lens appears to reveal a
new insight: Those driven by innovation are nearly
as likely to report recognizing significant ROI from
digital transformations as those who are driven by
operations and production goals Realizing signifi-
cant ROI was reported by 57 percent of those driven
by productivity goals, 56 percent of those driven by
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operational goals, and 51 percent of those driven by
innovation.

This suggests that the innovation opportuni-
ties that exist may be as likely to result in signifi-
cant ROI as operations- and productivity-driven
initiatives. To be sure, starting the shift to Industry
4.0 with improving current processes is a sound
approach and can create a firm foundation for
future innovations. Moreover, doing so can illumi-
nate key opportunities for innovation by creating a
clear map of what the organization currently does,
highlighting adjacencies, and thus creating an



informed, more targeted path
for innovation.

We can see the success
of this sort of progression
already, as some manufac-
turers choose to begin a
smart factory transformation
by first understanding and
analyzing the data their assets
are already generating to ascertain what data they
will need and, by extension, where white spaces are
for new investments and opportunities.* However,
innovation should be a priority, as it can help orga-
nizations differentiate themselves in ways that are
often difficult for competitors to respond to.>

Maturity and future
innovation

Organizations are in different stages of building
and scaling digital capabilities across their busi-
nesses. Respondents report the highest levels of
maturity around operations-driven functions:
supply chain (32 percent), planning (31 percent),
and marketing (30 percent) report the highest
levels of multiplant, scaled solutions.

Functions that tend to drive productivity or
innovation, however, are relatively less mature:
shop floor production, product design, smart facili-
ties, and customer/fielded asset support. These are
areas that typically tend to leverage advanced tech-
nologies and capabilities on a broad scale. Further,
they require that data be generated from many
diverse physical assets and systems that may not
have been connected in the past.2

Current use of technologies—
and future investment plans

When it comes to how organizations are using
technologies, most of their focus tends to rest on
more “traditional” technologies, which reiterates
the theme of building a strong foundation for digital
transformation before moving into uncharted terri-
tory. At the same time, however, investment in more
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Within the next three years, 57 percent
of respondents plan to implement
sensorization, 56 percent physical
robotics, and 50 percent rohotic process
automation.

advanced, connected capabilities looks to ramp
up in the future,: Within the next three years, for
example, 57 percent of respondents plan to imple-
ment sensorization, 56 percent physical robotics,
and 50 percent robotic process automation. This
suggests the move toward innovation is on the
horizon as part of a continued evolution, rather
than a revolution, with respondents preparing for
an ever-more-connected future.

Preparing for increased data loads.
Computerized maintenance management systems
(CMMS) and cloud computing capabilities are used
by two-thirds of respondents but are likely to be
used by nearly all within the next one to three years.
The same is true for mobile field management, data
visualization, and big data platforms for managing
volumes of data. This suggests a move toward
connectivity and ongoing preparation for handling
increased loads of data.

Making the data user-friendly—and more
usable. Advanced technologies remain an invest-
ment priority. As noted in The talent paradox,
however, the high prioritization in hiring for user-
experience and user-interface positions suggests a
shift of focus toward technology usability as well.
Thus, most organizations may not only be preparing
to offer digitally transformative capabilities but also
to ensure people will be able to use them.

High plans to invest in advanced tech-
nologies. While some newer technologies remain
relatively low on the list—advanced simulation and
modeling, visual scanning, robotic process automa-
tion (RPA), sensors, and physical robotics—plans to
invest in them are high, suggesting that a goal of
digital transformation may be waiting in the future.
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Industry-level differences in adoption.
Examining the data by industry revealed some note-
worthy differences. Manufacturing respondents, for
example, reported lower current use of many tech-
nologies than their counterparts in other industries:
Eighty-one percent report using desktop produc-
tivity tools, compared with more than 94 percent of
both mining and oil and gas respondents, while 61
percent report using CMMS, compared with more
than 75 percent of mining and power and utili-
ties respondents. Manufacturers, however, report
significantly higher use of sensors. Power and
utilities respondents reported higher current use of
big data platforms (68 percent), advanced simula-
tion and modeling (62 percent), cloud computing
(72 percent), and mobile field management (72
percent). Use of these technologies is perhaps
reflective of each industry’s various complexities,
whether the distributed nature of manufacturing or
the remote monitoring needs of mining and oil and
gas. In this way, a single path to digitally transfor-
mative innovation does not exist; organizations can
adopt the technologies that best suit the complex
needs of their industry.

Conquering the innovation
paradox

As organizations seek to adopt digitally trans-
formative technologies within their organiza-
tions, the potential for innovation has never been
greater. Respondents note that their companies
are driven by—and currently prioritize—efforts
intended to improve current operations and
processes and build a strong foundation for future
developments. As they continue to digitally trans-
form, however, organizations should recognize that
using technology to drive innovation, rather than
just improve current processes, offers strong pros-
pects for growth.

To make innovation a part of a digital transfor-
mation strategy, organizations can:

* Get comfortable with the unknown. While
operations and processes are important, know
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that innovation-driven uses of digitally transfor-
mative technologies are equally likely to yield a
strong ROI. Opportunities can exist in the inno-
vations space. Organizations can focus not only
on building out the strong foundation of tech-
nologies but also include truly innovative new
approaches and priorities.

* Recognize the (perhaps reflexive)
tendency to invest in productivity and
operations. This is not necessarily a bad
thing, given the high satisfaction observed.
While operations-driven digital transformation
can yield success, sticking with the continued
evolution of the tried-and-true can leave
opportunities untapped.

e Think about how foundational invest-
ment could lead to opportunities for true
innovation. A strong foundation of digital
transformation for fundamental operational
purposes can in turn help pinpoint key white
space opportunities for innovation. Use the
insight gained from these foundational invest-
ments to create a more informed, targeted path
for innovation.

¢ Get moving—because others are planning
to. Relatively lower maturity in more innova-
tive areas, coupled with higher planned invest-
ments in tools to harness advanced technologies,
suggests that many organizations are planning
to invest in capabilities that they expect will help
them move further along on the digital transfor-
mation maturity curve. Those that fail to invest
risk being left behind.

¢ Build a road map to greater ROI. Consider
not only the context of digital transformation
and uses of Industry 4.0 technologies within
your industry, but also the technology invest-
ments you have already made, to drive your
organization toward a high-ROI future.

Leaders have many choices as they seek to grow
their organizations. In considering the multitude
of digital transformation options at their fingertips,
innovation should hold a place at the top of the list.
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THE TALENT PARADOX

TECHNICALLY ADVANCED,
INTUITIVELY LIMITED

N AN AGE of digital transformation, it prob-

ably comes as little surprise that individuals are

constantly challenged to evolve or, at minimum,
keep pace with the technologies their organiza-
tions look to implement. Sloan Management
Review and Deloitte’s 2018 Digital Business Global
Executive Study and Research Project reinforces
this sentiment, as 9o percent of those surveyed see
the need to update their skills at least annually—
of which half see development as a year-round,
continuous exercise.?

Operating in this “development-focused”
climate makes our first talent finding so surprising:
Of the 361 respondents, 85 percent are more likely
to agree that their organization has “exactly the
workforce and skill set it needs to support digital
transformation.” Yet, when we dig a bit deeper
and ask participants what operational and cultural
challenges are most commonly faced by their orga-
nizations, finding, training, and retaining the right
talent is cited as the No. 1 challenge (by 35 percent
of respondents).?

The perceived accessibility of digital
technologies seems to continually

influence talent perceptions.

Juxtaposing these responses presents an inter-
esting paradox. How can individuals overwhelm-
ingly state they have the exact workforce and skill
sets they need in place but simultaneously recog-
nize that finding and training the right talent as
their number one challenge?

The answer may lie in the perceived accessibility
of these digital technologies: How individuals view
their personal interactions and ability to navigate

these technologies carries significant weight in
their organizational talent assessments. Whether
differentiating between “power users” and novices
or comparing high ROI organizations with the rest
of the field, the perceived accessibility of these
technologies seems to continually influence talent
perceptions.

Extending the reach of the
“power user”

In the mid-1970s, the personal computer (PC)
was reserved for hobbyists who enjoyed the tech-
nical nuances of hardware and coding. This was a
technically savvy, niche group of enthusiasts. When
computers began to feature more intuitive graph-
ical user interfaces (GUI), the PC became a bit more
personable.?® From small businesses to classrooms,
adoption skyrocketed.

The story of today’s digital technologies may
parallel the early journey of the computer. In our
analysis, we isolated talent views by self-perceived
interaction with these digital technol-
ogies (figure 2). The results revealed,
quite drastically,
respondents use these technologies,
the more likely they are to be satis-

that the more

fied with their organization’s current

state of talent. At its most polarizing,
those who interact with these technologies on a
daily basis (indicated by a “5” in figure 2) believe
their organization has the proper talent in place 92
percent of the time, while those who have little to
no interaction with digital technology (a “1” or “2”
in figure 2) see the greatest gap in talent and devel-
opment (only 43 percent believe the right talent is

currently in place).?”
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Through their own engagement with the tech-
nology, executives may perceive these technolo-
gies as something “regular people” can handle and
implement on their own—perhaps with a little help
from a more intuitive design. We see this manifest
when assessing the greatest talent needs within
the organization. When asking respondents where
talent is required the most, overwhelmingly, people
point to user interface design. Specifically, almost
17 percent of respondents recognize that user
interface design talent is needed but not budgeted
for (1.85 times higher than the next-highest need,
machine-level controllers). In fact, only a third of
respondents believe their organization is already
equipped with enough user interface design talent.
This is comparatively lower than the other three
forms of talent: data science, software develop-
ment, and machine-level controllers, where respon-
dents indicated they have enough talent on hand, at
minimum, 46 percent of the time.

Beyond talent, it appears that individuals
yearn for more accessible technology invest-
ments as well. For instance, in our discussion in
The innovation paradox, we see that many of the
respondents are increasingly looking to invest
in data visualization technologies and big data

FIGURE 2

platforms—that is, digital technologies that make
comprehending and acting upon insights easier.
Coupled with the emphasis on user design talent,
we see a relatively clear shift toward technology
usability as an area of focus. Research shows that
technology implementations rarely fail because the
technology did not work but rather because people
are not willing, or find it too difficult, to use them.?®
Thus, organizations could offer digitally transfor-
mative capabilities across a broader swath of their
operations—and ensure people will be able, and
willing, to use them.

It takes talent to
sustain success

Conventional thinking might suggest that the
more successful organizations have been at imple-
menting digital technologies, the more likely they
are to have the right talent in place. However, when
we assess organizations that have achieved signifi-
cant ROI through digital transformation against
the rest of the field, we observe that talent concerns
seem to rise with success: Of respondents indi-
cating that finding, training, and retaining the right
talent is a challenge, 39 percent reported significant

Respondents who consider technology to be a crucial part of their daily role are
also more confident that their organization has the right talent in place

How involved are you personally in using or overseeing the use of digital transformation/
Industry 4.0-driven technologies on a day-to-day basis?

My organization has exactly the workforce and skill sets it needs to support digital transformation.

1 or 2: These technologies are not an integral part of my daily role

‘ ‘

5: These technologies are a crucial part of my daily role
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78%

87%

92%
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ROI through digital transformation, compared with
31 percent who reported moderate or lower ROL.

If higher ROI signals greater digital transforma-
tion maturity, the next evolution could be accessi-
bility for the user. In fact, a growing body of liter-
ature suggests that better, more intuitive design
is the “last mile” to unlocking these capabilities.?
Consider Deloitte’s 2018 The Fourth Industrial
Revolution is here—are you ready?, in which exec-
utives indicated that they mostly apply these tech-
nologies for operational goals, but that building
an Industry 4.0 society—and ensuing workforce—
requires a broader approach that facilitates better,
more user-friendly collaboration between humans
and machines.®°

These high-ROI organizations may see talent
as the means to both sustain and elevate their
digital technologies to new levels of sophistica-
tion. As during the formative years of the PC, better
design can unlock the technical capabilities already
in place. Recently, GE has placed a premium on
design as products such as jet engines and magnetic
resonance imaging (MRI) machines are now part
of digital ecosystems, and ease of assimilation and
usage are paramount to successful adoption.3

A clearer talent picture

Indeed, the ever-present need for better,
more skilled talent isn’t going away. Instead, the
increased appetite for digital technologies is fueling
a demand for greater accessibility to these capabili-
ties throughout the organization.

There is good news: Executives can help unlock
these digital capabilities by collaborating directly
with frontline leadership. In discussing your digital
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Nearly 17 percent of respondents recognize user
interface design talent is needed but not budgeted for—
1.85x higher than the next-highest need.

technology needs, consider these three facets of
talent:

¢ Build these capabilities with, not for,
your employees. These technologies tend to
work best when they are built collaboratively
with their business users rather than for them.3?
Employees that are not fully immersed in the
digital integration process may react with a level
of skepticism (or confusion) to its benefits.

* Hire for design. Better user interface design
can act as the channel to greater employee
engagement with these digital technologies.
Further, the more intuitive the design, typically
the less need for finding new talent with greater
technical skills. This is especially important as
many of our respondents indicated that user
design talent is an unbudgeted need.

* Sustaining success requires continual
investment in talent development. If
accessibility is the linchpin to adoption, leaders
may need to continually ensure that their people
have the right tools in place to use and interact
with these enhanced features. Encouragingly,
these trends in accessibility and design suggest
that organizations may be better suited in
investing in training and talent that make these
technologies more engaging rather than opting
for a wholesale change in personnel and skill
sets. These upfront investments can extend
the reach of these technologies throughout the
organization—in a more sustainable manner.

With a focus on accessibility, organizations can
better use and upskill their existing employee talent
to interact with and unlock the full capabilities of
Industry 4.0 technologies.

www.deloittereview.com
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AROUND THE
PHYSICAL-DIGITAL-PHYSICAL LOOP

A LOOK AT CURRENT
INDUSTRY 4.0 CAPABILITIES

HEN BUSINESS LEADERS talk about
vv digital transformation, they often use the

term “Industry 4.0” in the same breath.
In fact, it can be argued that these two concepts
go hand in hand. Deloitte has described Industry
4.0 as the integration of digital information from
many different sources and locations to drive the
physical act of doing business, in an ongoing cycle.
Throughout this cycle, real-time access to data is
driven by the continuous and cyclical flow of infor-
mation and action between the physical and digital
worlds. This flow occurs through an iterative series
of three steps, collectively known as the physical-
digital-physical (PDP) loop33 (figure 3).

In the first stage, physical-to-digital, informa-
tion is captured from the physical world to create
a digital record. That data is then analyzed in the
digital-to-digital stage to draw meaningful insights.
In the final stage, digital-to-physical, those insights
spur action and change in the physical world. The
result is a more flexible system capable of adapting
to and learning from changes in the environment.

Our digital transformation survey reveals both
insights into what drives organizations to seek
digital transformation and a deeper story about how

Making that last leap back into the
physical world is perhaps the most
important step, and the one that truly e
classifies a process as “Industry 4.0.”
In this regard, slightly more than half
of respondents—54 percent—rated

themselves as capable.

Deloitte Review

they are navigating this loop: the actual creation,
use of, and—most importantly—ability to act upon
data derived from connected technologies. This
ability to fully harness each stage of the physical-
digital-physical loop is crucial to the full realization
of Industry 4.0—and many organizations may not
yet be able to execute this fully in practice.

Traveling the loop—but not
always finishing the journey

While most respondents have the first stage of
the PDP loop in place, and many have the second,
far fewer are yet able to harness the last, most
important stage—the ability to act on the data they
have analyzed.

Physical-to-digital. More than 9o percent of
respondentsreport gathering atleast some data from
the physical world via enterprise resource planning
(ERP), customer relationship management (CRM),
or product lifecycle management (PLM) systems,
or nontransactional internal systems such as email.
More than half of respondents also report collecting
data from some form of IoT) whether field-based
(57 percent) or facility-based (58 percent), while 51
percent utilize predictive model
outputs.

Digital-to-digital. When it
comes to being able to analyze
and extract value from the data—
digital-to-digital stage—
confidence among respondents
abounds. Those who have access
to data report feeling fairly
confident in how well they are
able to use it. Seventy percent be-
lieve they use nontransactional
systems extremely effectively.
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WHAT IS INDUSTRY 4.0?

The concept of Industry 4.0 incorporates and extends digital connectivity within the context of the
physical world in digital enterprises and digital supply networks. This drives the physical act of
manufacturing, distribution, and performance in an ongoing cycle known as the physical-digital-
physical (PDP) loop (figure 3).

Industry 4.0 technologies combine information from many different physical and digital sources
and locations, including the 10T and analytics, additive manufacturing, robotics, high-performance
computing, Al and cognitive technologies, advanced materials, and augmented reality.

Throughout this cycle, real-time access to data and intelligence is driven by the continuous and
cyclical flow of information and actions between the physical and digital worlds. Many manufacturing
and supply chain organizations already have some portions of the PDP loop in place, namely, the
physical-digital, and digital-digital processes. However, it is the leap from digital back to physical—
from connected, digital technologies to action in the physical world—that constitutes the essence of
Industry 4.0.

FIGURE 3

The physical-digital-physical loop and the technologies used

Machines talk to each other
to share information, allowing
for advanced analytics and
visualizations of real-time
data from multiple sources

DIGITAL

PHYSICAL
1. Establish a digital record
Capture information from
the physical world to create a . .
digital record of the physical . ‘
operation and suppl
ngtwork PPy » » 0] 3. Generate movement

Apply algorithms and automa-
O~ 0O tionto translate decisions and
o<lilso actions from the digital world

into movements in the physical
0«0 world

Source: Center for Integrated Research.

For further information, see Forces of change: Industry 4.0 and Industry 4.0 and manufacturing
ecosystems: Exploring the world of connected enterprises.
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At the same time, however, just 50 percent believe
they use ERP and PLM systems extremely effec-
tively—a noteworthy drop from the 91 percent who
use these tools.

However, as capabilities grow more advanced
and expand to include connected assets, confidence
declines: Forty-one percent report using facility-
based IoT extremely effectively, while 40 percent
say the same for field-based IoT, and 39 percent
for predictive models. Respondents who rated
their effectiveness in using the data “somewhat
effectively” were at 41 percent, 39 percent, and 38
percent, respectively, for these three capabilities—
suggesting that many executives are still gaining
familiarity with and ability to effectively use data
from connected systems.

Digital-to-physical. Making that last leap
back into the physical world is perhaps the most
important step, and the one that truly classifies a
process as “Industry 4.0.” In this regard, slightly
more than half of respondents—54 percent—rated

FIGURE 4

themselves as capable of using data to make deci-
sions in real time, while 45 percent said that they
don’t currently have that capability but are building
it. This suggests that many organizations recog-
nize that this capability is important and harbor an
active desire to be able to fulfill that last mile of the
Industry 4.0 journey.

Interestingly, respondents who reported
significant ROI from digital transformation initia-
tives, as well as those who noted that they plan to
significantly increase their investments in digital
transformation, were likelier to note that they are
already capable of using data to make decisions,
suggesting that those who invest in digital transfor-
mation can benefit from more informed decision-
making (figure 4).

This suggests that, as companies become
more involved in digital transformation and build
their capabilities, they are likelier to realize its
benefits—and keep investing to further grow their
expertise.

Respondents who reported realizing significant ROl from digital
transformation initiatives and those who plan to significantly increase
transformation investments were likelier to be able to use data to inform

decision-making

Does your organization have digital technology in place that enables insights from data

to be used to inform decision-making in real time?

H Yes B No, butwe are in the process of building that capability

Total respondents

54% 45%

Those who have realized significant ROl from digital transformation initiatives

63% 37%

Those who plan to significantly increase digital transformation investments

64% 36%

Note: Fewer than 1 percent of respondents selected “No, and we are not in the process of building that capability.”

Deloitte Review



Getting around the loop

The impact of digitally transformative tech-
nologies on organizations will likely only continue
to grow. These connected technologies make it
possible for organizations to access data to drive
action throughout their business. To do so, however,
they should first be able to not only create informa-
tion, but be able to derive insights from it—and act
on those insights. To fully leverage Industry 4.0,
organizations can:

¢ Focus on completing the PDP loop as a
roadmap for technology investments—
particularly that last, most important step of
being able to act upon the data generated by
connected systems. The result can be a more flex-
ible, adaptive organization. To be sure, the ability
to generate and analyze data is highly valuable,
but organizations should explore and invest in
technologies, talent, and capabilities that
can enable them to use it to drive their
businesses forward.

* Recognize that investment begets Indus-
try 4.0 success and increases the risk
that those who haven’t gotten started
could be left behind. Executives who report
seeing significant ROI on their digital transfor-
mation investments are much likelier to report
the ability to act on information and complete

The Industry 4.0 paradox

the PDP loop. Those who plan to significantly
increase their investments responded similarly,
suggesting that success begets success. But what
this also means is that the gap between those
organizations that have gotten started and those
that are waiting to do so will likely only widen in
the future, as those that see success continue to
build upon it.

¢ Consider the talent you’ll need—both to
drive the loop and understand how to leverage
the information it generates. Leading talent will
be needed not only to implement Industry 4.0
technologies but also to produce data and drive
responsive action.

¢ At the same time, realize you may already
have more tools than you think. More
than half of respondents already have tools at
their disposal: IoT data collation, ERP systems,
social media listening, and predictive modeling.
Organizations may want to first build on their
existing capabilities, enabling them to identify
and make more targeted investments in what
they actually need.

It can be difficult to keep pace with the changes
brought about by the emergence of Industry 4.0.
But by understanding and leveraging the PDP loop
as a guidepost, leaders can better understand how
to use connected technologies to drive value for
their organizations.

BREAKING THE PARADOXES

THE PATH TO TRANSFORMATIVE CHANGE
IN THE AGE OF INDUSTRY 4.0

NDUSTRY 4.0 IS real and increasingly inhabits
nearly every corner of the modern industrial orga-
nization. Our survey results appear to confirm
the faith that leaders are placing in the promise of
digital transformation—both in terms of human and

financial capital. But any undertaking as profound
as digital transformation may uncover what is often
unforeseen (or unforeseeable), once the initial wave
of investment activity takes hold and enthusiasm
somewhat recedes.

www.deloittereview.com
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In the preceding chapters, we
aimed to highlight some disconnects,
or paradoxes, that can emerge as
organizations pursue digital trans-
formation initiatives. Each of these
paradoxes lays bare some of the gaps
between where a digital organization
currently is and where it may want
to be. But these paradoxes can also
be seen as opportunities for organi-
zations to recognize the white space
within their operations and poten-
tially derive more value from their digital transfor-
mation investments.

There is no single way to successfully traverse
the path of Industry 4.0, and no single paradox is
necessarily more immediately pressing than any
other. But the findings from our research suggest a
few final high-level observations:

« Digital transformation is not some
abstract endeavor separate from core
organizational strategy and purpose.
Once it is undertaken, it becomes central to the
organization, touching upon every aspect of the
company—from profitability to supply chain
management to the very ethos of the organiza-
tion itself. Digital transformation is potentially
so much more than simply a means to do some-
thing faster or more cheaply.

+ Digital transformation does not have a
single definition. It is, ultimately, what a
given company uniquely makes of it and hopes
to achieve from it. Digital transformation serves

Deloitte Review

These paradoxes can be seen as
opportunities for organizations to
recognize the white space within
their operations and potentially
derive more value from their digital
transformation investments.

the needs of the organization; no two digital
transformation initiatives are identical.

« Digital transformation may profoundly
affect talent. It is imperative that the newly
digital organization thoroughly understands
and responds to its talent needs, including
helping legacy talent understand how their roles
may be reshaped.

e The culture of the digital organization
should be inclusive. A full array of people
throughout the organization—at all levels—drive
digital transformation and ensure its viability on
a daily basis. Their voices should matter.

The changes digital transformation may bring
about in organizations will evolve, perhaps in
ways no one could have anticipated. This is to be
expected as the foundational technologies that
comprise Industry 4.0 and drive digital transforma-
tion, themselves, evolve at an ever-faster pace. But
it seems almost certain that, however that evolution
unfolds, the era of Industry 4.0 is here.
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NDUSTRY 4.0 HAS rapidly become a global
priority for enterprises and governments alike
due to multiple benefits: It can enable developed
nations to reindustrialize, and it can lower the

barriers to entry for developing nations. Realizing
these benefits, however, necessitates a profound
transformation in business models: from econo-
mies of scale to on-demand manufacturing; from
standardization to mass customization; from a
linear, reactive supply chain to an agile, connected
organization that can anticipate and respond to
changes in the market.!

While we are beginning to understand the
economic, business, and social impacts of these
changes,? the impact of Industry 4.0 on tax poli-
cies is still largely ignored. The foundations of
the current international tax system were built a
century ago to address the changes of the Second
Industrial Revolution, and have been updated
only slightly to address the changes brought forth
by the Third. Historically, tax systems have been
developed to reflect the cost optimization strate-
gies defining industries during the 20th century.s
Examples vary, from tax incentives for investment
to transfer pricing regulations targeting complex
supply chains.

The Fourth Industrial Revolution, however,
brings with it profound change. New industrial
strategies are based on revenue, not cost. And that
revenue comes from multiple sources, with supply
chains growing leaner, more customized, and flex-
ible in the face of an on-demand economy. Our
international tax system is simply no longer fit for
an age where predictive maintenance, artificial
intelligence (AI), and smart factories rule the day.

How can an international tax system built
around the traditional model of manufacturing
cost-saving strategies deal with a data-driven,
connected, and self-adaptive network? It can be
challenging for regulators to adapt the tax system
to adjust to—and foster the growth of—Industry
4.0. This gap between what the new industrial
model needs and the ability of tax policymakers to
keep pace with change triggers substantial risks of

Deloitte Review

multiple taxation that will be detrimental to indus-
trial companies.*

This article examines three different Industry
4.0 scenarios that reflect the magnitude of the chal-
lenges ahead:

« The shift from just-in-time to on-demand
manufacturing;

« The rise of aftermarket support; and

« The shift from products to data-driven services.

While each Industry 4.0 scenario described in
this article brings with it a set of unique tax chal-
lenges for both business executives and policy-
makers, certain policy questions remain consistent
across all, as described below:

¢ Direct tax. Historically, current transfer
pricing regulations and approaches have been
developed to address traditional linear supply
chains, with clearly defined roles for entities
and the sale of goods between them. As supply
networks become less centralized and more
interconnected, it will be vital to consider where
value is generated in a supply chain, how or
where the value should be taxed, and which

entity should be liable for the tax.

e Indirect tax. Organizations must consider
whether new establishments (i.e., fixed places of
business) will be created globally, the nature of
what is being supplied (i.e., goods or services),
and what this means for their global value-
added tax (VAT) compliance. For VAT purposes,
most services are treated as supplied where
the recipient is located, which can be a chal-
lenge when data generation and data analysis
are performed in separate locations. Similarly,
the rules regarding the supply of both goods
and services create different compliance and
reporting obligations.

« Employment tax. As workers find new roles
and new ways of working in an Industry 4.0



ecosystem,> tax considerations will vary by
use case.

Tax regulation will adapt, eventually. The shift
will likely be slow and inconsistent from one region
to another. But by understanding the specific ways
in which Industry 4.0 technologies shift the way
businesses operate, policymakers and executives
alike can begin to consider ways tax policy will need
to adapt to the Fourth Industrial Revolution.

Shifting from “just-in-time” to
“on-demand”

Inventory management has, for many years,
been a key determining factor in the success of
manufacturing businesses. In the 1980s, the Kanban
method® of lean manufacturing was developed in
the automotive industry to optimize inventory costs
and manage risks of obsolescence. This method-
ology tied manufacturing and distribution strategy
to the anticipated delivery date, with the aim of
delivering on time while reducing inventory stock.
The use of this scheduling system for just-in-time
manufacturing became widespread and resulted
in businesses holding stock on a regional basis for
both finished and partly manufactured goods.

In this approach, supply chain management
became a key success factor. The process required
regional centralization of inventory for both semi-
finished and finished goods, as well as centralized
order processing and centralization of financial
flows, and triggered successive intercompany sales
linked to sophisticated transfer pricing. In this
linear process, taxation followed the successive
intercompany sales from plants to clients, passing
through centralized purchases centers and distribu-
tors near the client. Our current international tax
system still lives in this world, where transfer prices
of goods are an essential part of tax policies and tax
audits.

On-demand manufacturing leads to
sourcing complexity. Industry 4.0 does not
conform to this predictable, linear supply chain,
however. Rather, it encourages and rewards

Tax governance in the world of Industry 4.0

on-demand manufacturing and connected systems
that produce goods based on data about clients’
preferences, behaviors, and demands. As such,
supply chains, production, and demand have
become more complex and fragmented; prod-
ucts can be sourced from a variety of different
suppliers, goods can be shipped to and from a
variety of different countries, and customiza-
tion is increasingly expected at the local or even
individual level.”

Vendor sources may not always be known in
advance, and may be selected at the last moment
from a qualified pool of vendors, each of which
may be located in different countries and subject to
different indirect tax rules. Further, some transac-
tions and flows of goods may be liable to customs
duties, while others are not. As vendors may not be
selected until the last moment, each must have a tax
profile ab initio.® As such, enterprise resource plan-
ning (ERP) systems must be able to account for a
much larger diversity of tax profiles for vendors—
and those profiles must be audited regularly.

Direct from the source. Even as they grow
more complex in some instances, supply chains are
also simplifying and shedding layers on others, as
consumers find they may go directly to the factory
or supplier for goods. This is already prevalent in
the consumer business sector, with products such
as coffee capsules, whiskey, and cookies available
directly from the manufacturer.® This suggests that
manufacturers may make deliveries to countries
where they have no physical presence, increasing
VAT liabilities. Procedures for nonresident VAT
payers are complex, and can represent a cash flow
burden.

The perils of double taxation
in the aftermarket

Industry 4.0 allows manufacturers to shift their
focus away from the initial sale of a physical product
to a recurring revenue model, in the form of after-
market support and maintenance.’® Connected
products provide a constant stream of data back
to the manufacturer, and by analyzing this data,

www.deloittereview.com
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One of the most profound

characteristics of Industry 4.0 is
the evolution from selling physical
goods, often expensive assets, to
selling data-driven services.

manufacturers can begin to anticipate demand
and enable capabilities such as predictive mainte-
nance.* In this way, the data provides opportunities
to create additional value—and recurring streams
of revenue—through complementary products and
services. Concluding the sale is therefore no longer
the end of a commercial process, but the first step
toward a recurring flow of business.*

However, current international tax systems
mainly address commercial development cycles of
an earlier era. Historically, companies have tended
to research new markets or revenue opportuni-
ties through preliminary studies and have tested
the scale of the market through an agent before
deciding to create a sales subsidiary. Traditionally,
direct taxation has usually followed a similar, linear
breakdown: starting with nontaxation for explor-
atory activities because they do not generate mate-
rial revenue; continuing with partial taxation that
is limited to the agent margin; and ending with full
taxation of the distribution activities.

Deloitte Review

Industry 4.0
enable businesses to focus more on
the aftermarket than prospection.

technologies

Indeed, tax regulators have acknowl-
edged that the digital economy does
not follow this traditional standard
anymore, with resulting issues such
as defining the tax jurisdiction and
attributing value to data.’® The tax
authorities in each user’s country
want to ensure taxation in their territories, which
can limit their perspective vis-a-vis Industry 4.0
capabilities.

From products to services:
A complex valuation

One of the most profound characteristics of
Industry 4.0 is the evolution from selling physical
goods, often expensive assets, to selling data-driven
services.” This is different from the aftermarket,
in that organizations can offer wholly new services
and explore entirely new service-driven business
models rather than simply adding services to the
sale of a product.

In past decades, the manufacturing service
chain was relatively binary: Manufacturers made
physical products, and service companies provided
services. This is no longer the case. Industry 4.0
shifts the marketplace in which manufacturers
play: Technology, applications, business processes,



and infrastructure can now be linked in new ways
to enable businesses to remodel their supply chains
so that once-expensive products can now be sold
through a service model. One such example of this
approach has been the Power-by-the-Hour struc-
ture offered by Rolls-Royce. In this model, the
supplier generally does not make a supply of goods,
but essentially leases the assets to its customer
instead, monitoring the assets’ performance and
providing proactive servicing and maintenance—
and, in some cases, providing corresponding access

Tax governance in the world of Industry 4.0

to data systems so customers can monitor status to
make operational decisions.? In the age of Industry
4.0 connectivity, those types of models may only
increase—both in the scope of service capabilities
and corresponding offerings, and in the scale of
data that can be generated and analyzed.

Generally speaking, in any type of service model,
capital expenditure becomes operating expendi-
ture. In these types of cases, transforming nonlinear
revenue and cost functions into linear ones can
bring more predictability and fewer financing

73

TAX IMPLICATIONS FOR ON-DEMAND MANUFACTURING: QUESTIONS AND CONSIDERATIONS

Direct tax. As they operate in more flexible and interconnected supply networks,'® business leaders
and policymakers should consider the following questions: How will jurisdictions adapt their tax

and transfer pricing rules to deal with situations in which the supply chain changes as needed? As
supply networks become less centralized, and data is harvested from across various entities, where
is the value to be taxed? Is the value in the data itself, the monetizing of the data, or the technology
that creates the data? If many parts of the group contribute to collecting and analyzing data, what
method should be used to allocate profits between them? Will this even be practical when the
nature, amount, and value of data changes daily?

Indirect tax. With direct-to-consumer supply chains, manufacturers may be transacting in
countries where they are not established, exposing them to VAT-related interest and penalties. For
additive manufacturing, is there a digital good crossing border or should one only consider the
tangible product location once printed? The process for determining the correct tax treatment can
become significantly more complex when a tax team is dealing with a fluid pool of suppliers, in
additional jurisdictions with differing rules. On-demand manufacturing also results in the need for
manufacturers to make faster decisions regarding the appropriate tax treatment.

Tax authorities have recognized and are seeking to address the challenges that arise due to on-
demand manufacturing. For example, the European Commission announced that businesses

selling goods online will be able to function as providers of e-services. Thus, rather than creating
VAT registrations in each member state to which goods are sold, a single VAT registration can be
held through which VAT is automatically accounted for to the correct authority. Along with lower
compliance costs and administrative burdens for businesses, an estimated 7 billion EUR (more than
US$8 billion) of additional VAT revenue will be generated across the European Union annually.” In
the future, however, can authorities ensure that such measures apply to all direct-to-consumer sales
contemplated by manufacturers?

Employment tax. Finding the right talent with the skills to use advanced technologies may

be difficult, so the selection of future supply chain locations may be driven increasingly by the
availability of talent.'? At the same time, virtual and/or augmented reality technologies may facilitate
remote interaction, reducing the need for staff mobility across regions and so easing associated
employment tax reporting requirements.

www.deloittereview.com
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costs. But for all its benefits, a shift toward services
is associated with several challenges: operational,
cultural, and financial. Manufacturers in general
will have to adjust to the new reality of balance
sheet management in a service world, giving rise
to tax questions, such as: Where should the income
be taxed? How should the income be taxed? Which
tax should be applied to the income? What is the
value to be taxed? and What is the tax implication
on human capital?

To be sure, products and services have been
foundational to tax systems for many years; Rolls-
Royce has been offering its Power-by-the-Hour
approach for more than five decades.?? Industry 4.0,
however, has brought about a significant expansion
of service-based delivery models. While tax systems
have rules for service-based transactions, it can
be challenging to arrive at an appropriate classifi-
cation in order to ascertain which rules to apply.
Indeed, tax frameworks are still seeking to catch

TAX IMPLICATIONS FOR THE AFTERMARKET: QUESTIONS AND CONSIDERATIONS

Direct taxes. When the sale of a product today drives the sale of complementary goods or services
tomorrow, how will aftermarket sales be taxed—and who will be liable for that tax? Further, is part of
the product sale attributable to the aftersales service, or is the reverse true? Are aftermarket services
considered accessories to the initial sale, and therefore taxable at the place of distribution? This
question will be particularly relevant in situations where product sales and aftermarket sales take
place in different jurisdictions, a client may be generating data in a third location, and data may be
analyzed in yet another location. In these cases, where are the services taxed? Further complicating
matters, how can the data itself and its analysis—both of which are critical to the aftersales service—
be valued and taxed, particularly if the analysis is automated and does not require human input?

Further, if an element is attributable to the aftersales service, and therefore the intellectual property
(IP) on which it depends, an implicit license and royalty payment may be subject to withholding tax
in the country where the data is collected. In this case, a significant risk of double taxation exists,

as different jurisdictions take different approaches to IP qualifications and a globally consistent
approach does not exist. Double taxation treaties and the wider international tax corpus have so far
failed to keep pace with these developments.

Indirect tax. A variety of factors must be considered when determining whether aftermarket
supplies constitute separate supplies, making them subject to VAT. For example, some indicative
factors include the number of suppliers involved, a typical customer’s perception of what is being
purchased, the contractual terms, and the economic reality of the transaction. Some of these
considerations, such as consumer perception, can be subjective and lead to uncertainty.

From a regulatory perspective, tax authorities have recognized this dilemma and are starting to act
upon it. For example, “Fair taxation of the digital economy,” proposed in March 2018, proposes new
rules defining how a business can create a significant digital presence in a member state for direct
tax purposes.'”” However, such a distinction in establishment terms is yet to exist for indirect tax.

Employment tax. As aftermarket customer bases go global, the emergence of the “gig economy”—
workers who use online platforms to source on-demand pieces of work or services such as
aftermarket maintenance or support on a self-employed basis—becomes relevant.’® From an
employment tax perspective, challenges arise around individuals’ employment tax status and
applying the correct pay as you earn/national insurance contributions (PAYE/NIC) treatment. While
still nascent, employers and tax regulators alike must consider developments as tax jurisdictions
look to develop tax policies and frameworks.
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up with the product-as-a-service business model
within the context of Industry 4.0. In March 2018,
the European Commission made two legislative
proposals to address some of the challenges asso-
ciated with taxing the digital economy. The first
initiative aims to reform corporate tax rules so that
profits are registered and taxed where businesses

Tax governance in the world of Industry 4.0

have significant interactions with users through
digital channels. The second proposal looks to intro-
duce a new indirect tax to capture digital services
where the main value is created through user
participation.?® Despite these advances, however,
challenges remain across all the main types of tax
used by industrialized economies.

TAX IMPLICATIONS FOR PRODUCT-AS-A-SERVICE: QUESTIONS AND CONSIDERATIONS

Direct taxes. Services are typically correlated to the assets and goods used at the customer’s
location. Therefore, the question of where the value comes from will be key for tax. As with the
aftermarket, the main dilemma will be to decide where to tax: at the location of the data, or where
the data is enriched, analyzed, and used. Currently, no rules exist as to how to split the value to be

taxed, creating more risk of double taxation.

This conundrum triggers larger questions around value, namely: What is the value of the totality

of data collected from the client? This value is lower than that of the data deemed relevant to be
analyzed by algorithms, but will that value change if it is processed by proprietary or third-party

IP? This can mean that regulators have to allocate a value to each step of the process to enable
more accurate tax planning. Further, service flows are dependent on the IP processing the data.
Hence, part of all the compensation can be qualified as royalty liable to withholding tax; as with the
aftermarket, double tax treaties have not kept pace with this development. Consequently, the ability
to credit the withholding tax paid against tax due by the service provider is uncertain.

Additionally, with respect to services, several fundamental issues may raise questions as to whether
existing transfer pricing principles are fit for these purposes. For example, as with the aftermarket,
the holding and enriching of data may not require much, if any, human input. From a transfer pricing
perspective, we are used to the taxable profits following the “substance,” which generally means
people; in the future, this substance may be data warehouses and Al software instead.

Indirect taxes. Liability to indirect tax, notably VAT, is complex. Splitting the service income between
IP compensation and service compensation can trigger significant VAT and customs questions,
especially when the service provider does not have a legal presence in the country of its client.
Multiple and competing tax liabilities are likely to become the norm. As such, while businesses
should stay abreast of their obligations, so too must tax authorities observe any significant changes
in tax revenue closely to ensure that shifts in the place of supply do not adversely affect their
economies. For their part, tax authorities may greet the trend toward servitization with concern
given the potential exposure that may arise due to VAT fraud.?°

Employment tax. The rise of servitization may increase not only the value and importance of

the human worker but also employee mobility and nomadism, for example with engineers and
salespeople. This triggers complex questions about personal income tax, social contribution levies,
and compliance with labor and immigration laws, which are even more fragmented than tax law.
This compliance challenge affects not only the employees but also the employers, as employees can
render the employers liable to tax in the countries where they travel. Designing mobility policies
that address these issues can help avoid having mobile workers hobbled by tax challenges, and
employers finding themselves hit by hidden tax costs.
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Designing tax governance capable of reconciling
new, global business models with fragmented, often
protectionist national tax rules will be critical to
making Industry 4.0 successes sustainable—for both
businesses and tax regulators.

Both industry and regulators
need to look ahead

Industry 4.0 ushers in benefits both for society
and the economy—and new exposures to double
taxation. However, for its benefits to be fully realized,
global tax systems and regulators must keep pace
with the changes, a challenge given the level of inter-
national coordination that will be needed. Progress
is beginning to be made in this regard; more than
100 countries have recently embarked on a globally
coordinated effort to create minimum standards
within their local tax laws.2 The more coordinated
the changes are, the greater the consistency for tax
policy globally. States that can bring certainty to
companies via smart regulations will be preferred
locations in this Fourth Industrial Revolution.
Designing tax governance capable of reconciling
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new, global business models with fragmented,
often protectionist national tax rules will be critical
to making Industry 4.0 successes sustainable—
for both businesses and tax regulators.

However, companies cannot afford to wait for
certainty around tax; Industry 4.0 is here, and
investment decisions need to happen quickly to
keep pace with the change. As such, tax regula-
tors and business leaders need to understand and
discuss the magnitude of the changes afoot as they
develop and implement their regulations and stra-
tegic growth plans, and governments can work
together where possible to create a unified global
solution. Unlike with predictive maintenance, algo-
rithms cannot yet predict and bring solutions to the
tax challenge, but planning and quick action can
help regulators and business leaders anticipate and
adapt to the changes taking place.
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Regulating the future of mobility

Regulating the
future of mobility

GOVERNMENTS PLAY A CRITICAL ROLE IN BALANCING
INNOVATION WITH THE PUBLIC GOOD

by Derek M. Pankratz, William D. Eggers, Kellie Nuttall, and Mike Turley

ILLUSTRATION BY TRACI DABERKO

IDEHAILING. BIKESHARING. ELECTRIC vehi-
R cles. Self-driving cars. Micro-transit shuttles.

E-scooters. Truck platooning. Drone delivery.
These developments and more are fueling some of
the most disruptive changes in transportation since
the invention of the automobile. The result could
be a new mobility ecosystem that enables people
and goods to move faster, cheaper, cleaner, and
safer than today, benefiting individual travelers,
governments, businesses, and society at large. Yet it
could also be a world in which unproven technolo-
gies worsen, rather than improve, safety. In which

congestion increases as people abandon subways
for individual robo-taxis. In which communities
become transportation deserts. In which some of our
most sensitive personal information—where, when,
and with whom we travel—could be compromised.
The onus for preventing these negative outcomes
rests with many participants in the mobility sphere,
including the companies developing new technolo-
gies and services. But regulators and policymakers
have a unique, critical role to play. While others
may have laudable intentions and strive for soci-
etal benefits, it’s government that ultimately has
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the ability—and responsibility—to safeguard and
further the public good.

Regulating the future of mobility is a complex
challenge and, in such an environment, it can
be helpful to start with first principles. We have
developed five guidelines for regulating emerging
technologies (figure 1),' and this article applies
those guiding principles to some of the core regu-
latory challenges posed by the future of mobility,
including ensuring the safety and functionality of
autonomous vehicles (AVs) and other new modes;
establishing protocols for safely and securely
managing data; and addressing congestion and

FIGURE 1

ensuring access. These principles are not mutually
exclusive—indeed, they are often complementary.

Local conditions will, of course, shape any juris-
diction’s specific regulations. As with many of the
issues raised by the future of mobility, one size does
not fit all. Our intent is not to advocate for more (or
less) regulation. Indeed, in some instances, applying
our principles may result in a lighter regulatory
footprint. Our aim is to offer tools to help regula-
tors approach the complex issues associated with
mobility in a way that can help foster innovation,
engender economic prosperity, improve safety, and
increase access to transportation.

Five regulatory principles to tackle emerging technologies

Adaptive regulation

Shift from “regulate and forget” to
a responsive, iterative approach

Regulatory sandboxes

Prototype and test new approaches

by creating sandboxes and accelerators

Outcome-based regulation
Focus on results and performance

rather than form

Risk-weighted regulation

Shift from one-size-fits-all regulation

lﬁ to a data-driven, segmented approach

Collaborative regulation

Align regulation nationally and internationally by
ngaging a broader set of players across the ecosystem

Q —
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Getting ahead of three
key mobility challenges

With regulatory bodies
at the national, regional, and local levels have
not approached the future of mobility in a way
that considers its full range of potential oppor-

some exceptions,

tunities and impacts. By focusing on today’s
challenges—such as coping with fast-growing
ridehailing services or setting the stage for limited
AV testing—governments risk missing an oppor-
tunity to proactively shape tomorrow’s mobility
environment. A more forward-looking and compre-
hensive approach to new mobility technologies and
services informed by data and grounded in a set of
underlying principles can help regulators craft guid-
ance that ensures a mobility system that is more
efficient, effective, and inclusive. Below, we look just
over the horizon to consider the broader regulatory
considerations for three critical mobility issues: AV
safety and functionality, data security and privacy,
and managing mobility for the public good.

1. AV SAFETY AND FUNCTIONALITY

Many regulators have focused on establishing
conditions for how, where, and when autonomous
vehicles can be tested and piloted in relatively small
numbers, which makes perfect sense given the state
of AV development and the reluctance of many to

FIGURE 2

Regulating the future of mobility

prematurely lock in a particular set of rules. Yet as
self-driving technology evolves—multiple compa-
nies plan limited commercial launches in the next
few years>—regulators will likely need to turn their
attention to how these vehicles should operate at
scale on public roads (figure 2).

Key regulatory issues

AVs present a host of thorny potential safety
issues for regulators, which may help explain the
cautious approach many have taken to date. The
foremost concern, of course, is ensuring vehicles
are safe for both their passengers and other road
users. Yet what constitutes “safe enough,” and how
would we know? Should such vehicles be held to the
same design and engineering standards as human-
driven vehicles, or something more (or less) strin-
gent? How do policymakers weigh the risks that
early-stage AVs present to today’s users against
the potential safety advantages that could accrue to
future passengers? Perhaps it’s no wonder that, to
our knowledge, no agency has published a detailed
set of requirements that AVs must meet to be made
available to the general public (in either a person-
ally owned or shared capacity).

Granted, the absence of such standards may
not delay the development and deployment of self-
driving cars on city streets. In many cases, an AV
need only meet the same safety standards (such as

The evolution of autonomous vehicle regulation

Current state of most countries analyzed

Limited or proposed

framework for
testing

Framework for
off-street testing

Framework for
testing on public
roads and
real-world
scenarios

Framework for
scaled deployment
of automated
vehicles
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crashworthiness) as conventional vehicles. France’s
road safety authority has suggested commercially
available self-driving cars may simply need to pass
a regular driver’s test—a standard that seems to
belie the fundamental differences between a sensor-
and Al-driven vehicle and a human driver.? In the
absence of formal guidance, numerous companies
are pressing ahead with aggressive plans to bring
AVs to market in the next several years,* which
makes embracing the new set of guiding principles
essential for crafting effective regulation.

Regulatory approaches

Revisit and revise often. Adaptive regulation
should form the bedrock of any AV safety protocol.
Given the number of variables at play in real-world
driving situations, it will likely prove impossible
to craft comprehensive and binding rules for AV
operation for the foreseeable future. That makes it
important to take an iterative, adaptive approach.
Historically, this has not been the norm for auto-
motive-related regulations. In the United States, for
instance, Title 49, part 500 of the Code of Federal

FIGURE 3

Regulations, which includes the Federal Motor
Vehicle Safety Standards and other auto-related
items, contains nearly 1,000 rules—two-thirds of
which have never been edited. On average, it has
been 20 years since any given rule has been created
or updated (figure 3). Adding to the complexity,
many of those regulations are essentially “parents”
to additional rules, meaning the presence of
outdated or obviated rules can cascade through the
automotive regulatory framework, creating conflicts
or illogical requirements.s

Focus on outcomes, not process. Focusing
on outcomes may allow regulators to sidestep some
of the trickiest issues surrounding AV policy—
although it may require rethinking what constitutes
an “outcome.” For instance, autonomous vehicles
may need to drive hundreds of millions of road
miles—even billions of miles, in some scenarios—
to establish statistically that they meet certain
safety benchmarks.® (Counterintuitively, the fewer
crashes AVs have, the more miles are required to
demonstrate safety.) One solution is to factor in
both real-world and simulated miles:? Waymo,

US automotive regulations have outsized importance yet are rarely updated
“Importance” is based on page rank, which captures the number of citations going into and out

of each regulation.

Relative importance Al reguiation
AS MEASURED . _ .
31 AVERAGE PAGE RANK Automotive regulation

962 regulations

# OF EDITS MADE SINCE EACH
REGULATION WAS CREATED

Source: Deloitte analysis of the Code of Federal Regulations.
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which is among the leaders in AV testing, compiled
2.7 billion miles of simulated driving in 2017 alone,
more than 300 times its lifetime on-road total.?
While there are limitations to what simulations can
accomplish, regulators could work with the private
sector and academia to determine how those miles
might be factored (perhaps at a discounted rate) into
the overall safety record for a self-driving system.
Codevelop standards with key stake-
holders. Collaborative regulation will likely be key.
Several AV developers have begun creating specific
safety standards that aim to provide redundancy in
autonomous systems, both for sensors and the deci-
sion-making algorithms (whether logic- or learning-
based). Mobileye’s Responsibility-Sensitive Safety
model, for instance, proposes a foundation for a
formal mathematical model of AV safety.® Building
off of and refining these efforts
can help regulators ensure that
their standards are consistent
with industry best practices.
Governments at all levels are
among the entities best posi-
tioned to bring stakeholders
together, and gathering their
input could be critical to formu-
lating smart, agile regulation.
Harmonize where poss-
ible. A patchwork of potentially
conflicting regulatory schemes, whether among
different states or regions within a country or across
international borders, could sow confusion, create
additional costs for developers, and slow techno-
logical progress. Regulators should look to adopt
common standards that ensure interoperability of
AV systems across jurisdictions. This is likely to
be particularly important in geographies with high
degrees of cross-border traffic, whether in the form
of interstate commerce in the United States or the
movement of people and goods throughout Europe.
Test and learn. Regulatory sandboxes could
play an important role, especially in the near to
medium term as AV technology matures. Many
regulators around the world are already deploying
a sandbox approach for self-driving pilots, granting

Regulating the future of mobility

Governments at all levels are among
the entities best positioned to bring
stakeholders together, and gathering
their input could be critical to
formulating smart, agile regulation.

exemptions from some standards in particular
geographic areas, and dozens of cities around the
world are hosting AV trials.*

Consider relative risk. Testing environ-
ments can in turn inform a risk-weighted approach
to subsequent rule-making, enabling agencies to
better understand the degree of difficulty associ-
ated with particular driving conditions and “edge”
cases, and to craft tailored regulations based on the
circumstances. For instance, rush hour at a complex
intersection where cars, pedestrians, and cyclists
mix might demand a higher safety bar be cleared
before AVs are permitted. Data from controlled
pilots and regulatory sandboxes can help clarify
what situations are most complex and risky.
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AV SAFETY AND FUNCTIONALITY: LEADING BY EXAMPLE

« The US Department of Transportation's Automated Vehicles Policy offers an example of adaptive
regulation, rolling out three sets of evolving guidelines in as many years."' By taking an iterative
approach in designing policy for autonomous vehicles, the department has continued to refine
its initial policy of 2017, clarifying most recently that, from a policy perspective, a “driver” need

not be a human.'

+ With high population density and limited space to expand, Singapore has adopted progressive
regulations for the testing of self-driving vehicles; in 2017, the country modified its major road
traffic law to accommodate “automated motor vehicles” and “automated systems.” To ensure
that regulations remain agile and adaptable to changing technology, existing rules remain
in effect for only five years, and the government has the option to revise them even sooner.
Lawmakers even made it illegal to interfere with autonomous vehicle testing.® Critically, further
simplifying the regulatory landscape, AV testing falls under a single oversight agency, the Land
Transport Authority, avoiding other countries’ patchwork of national, regional, and local rules.
The authority has actively partnered with research institutions and the private sector to facilitate

pilots of autonomous cars and buses.™

2. DATA SECURITY AND PRIVACY

Vast and diverse quantities of data underpin
autonomous vehicles and nearly every other signifi-
cant new mobility technology. The ability to safely
and securely collect, share, analyze, and act upon
this data is a necessary (if not sufficient) condi-
tion for creating a seamless, intermodal mobility
system that is faster, cheaper, cleaner, safer, and
more accessible than today. Security and privacy
loom large in the future of mobility, a fact that most
global regulators acknowledge even as they struggle
to articulate concrete policies to address it.

Key regulatory issues

The critical role of data in the future of mobility
poses a twin set of challenges. The first is to ensure
that emerging mobility technologies and services
are protected from those with malicious intent.’
There are real and increasing cyber risks associated
with autonomous and connected vehicles, vehicle-
to-everything communication, and greater connec-
tivity across modes of transport. It’s easy to imagine
nightmare scenarios in which entire fleets of auton-
omous vehicles are commandeered virtually and
used as rolling weapons,'® smart traffic signals are
compromised and used to bring city streets to a
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grinding halt,” or ransomware prevents your self-
driving car from operating until a fee is paid.

Less attention-grabbing but no less impor-
tant, regulators should also address the safe and
permissible use of personal data. As technology
increasingly mediates and monitors our move-
ments, artificial intelligence can more and more
easily construct an ever-more complete and intimate
portrait of our lives. With transportation accessed
via app, mobility providers have the potential to
know not only when and to where we commute for
work but also with whom we travel on weekends,
or whether we have recently visited a hospital or
pharmacy. Many of these issues are familiar from
the broader conversation about how social media
companies and technology platforms collect and
use personal information. But their application to
mobility could add additional complexity because
of the potential to directly impact not only users’
digital lives but their physical circumstances.
Advertising-supported business models have been
a staple of the internet age. What happens when an
advertiser—recast as a (perhaps hidden) sponsor
of a ride-hailing service—can route your trip past
its new store, even overriding what your own data
suggests would be your preferred option?*®



Regulatory approaches

Challenge the conventional wisdom
about regulatory goals. As with new mobility
technologies and services more generally, most
regulators are understandably reluctant to issue
definitive rules in a field where the nature of the
threats is still very much nascent. That makes
embracing adaptive, outcome-weighted, and risk-
weighted regulation especially important—and can
mean reconsidering some of the widely accepted
goals of a regulatory framework. For example, many
industry participants and observers have lamented
and sought to prevent the emergence of a patch-
work of standards and systems for autonomous and

connected vehicles across different geographies. In

Regulating the future of mobility

the United States, it is one of the most commonly
cited reasons for pushing for regulatory or legisla-
tive action at the federal level."

Yet such diversity could actually be a boon when
it comes to cybersecurity. Multiple AV operating
systems or geography-specific digital mobility plat-
forms and mobility-as-a-service applications could
improve an overall system’s resiliency and minimize
the damage from a cyberattack. Whether by design
or happenstance, experts increasingly see the US
power grid as benefiting from similar variability
and redundancy.?® Because regional grids operate
largely independently, the ability for a single attack
to create widespread blackouts appears limited.

DATA SECURITY AND PRIVACY: LEADING BY EXAMPLE

* Inthe United States, the NHTSA in January 2016 convened a public roundtable to facilitate
a stakeholder discussion on vehicle cybersecurity topics and to define the agency’s role in
overseeing auto cybersecurity. Attendees included representatives of 17 automakers,

25 government entities, and 13 industry associations.?'

+ In Europe, the 15-member European Automobile Manufacturers’ Association in October 2017
published six principles of automobile cybersecurity:

1. Cultivating a cybersecurity culture

2. Adopting a cybersecurity life cycle for vehicle development

3. Assessing security functions through testing phases

4. Managing a security update policy

5. Providing incident response and recovery

6. Improving information-sharing among industry actors?

+ Several global initiatives are also underway. In 2015, the Automotive Information Sharing and
Analysis Center formed to enhance cybersecurity awareness, share information about threats,
and improve coordination across the global auto industry.® And the Alliance of Automobile
Manufacturers and the Association of Global Automakers developed a “Framework for
Automotive Cybersecurity Best Practices.”” The global industry is also extensively engaged with
universities and nonprofits to develop and test security protocols.?

* Israel in February 2018 hosted a smart-cities cybersecurity conference with representatives from
a variety of private-sector providers and 80 global municipalities and local authorities, providing
an important venue to share threat information and best practices.?
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To be sure, applying a similar approach to
mobility systems would come at great opportunity
cost because many of the individual, economic,
and societal gains associated with new transporta-
tion technologies and services are predicated on
connecting disparate and disconnected modes and
systems.?” But as the nature and severity of cyber
risks associated with autonomous vehicles and
other emerging technologies grow clearer, regula-
tors and their private-sector counterparts should at
least consider how to create appropriate firewalls—
physical and/or digital—to limit the potential harm.
An API-based approach that employs secure design
and governance principles might be one way to
strike a balance between integration and data safety.

Cooperate toward a shared goal. Mobility-
related cybersecurity is fertile ground for collabora-
tive regulation, in part because governments and
industry want the same thing: safe, secure trans-
portation. Thankfully, many global regulators have
embraced that collaborative approach, fostering
industry-led standards-setting and reporting
bodies. Some organizations have looked to codesign
regulations and guidelines as a way to quickly estab-
lish frameworks for industries to follow. Public-
private collaboration has—and should—cut across
jurisdictions and borders as well. Government
agencies can also support and take cues from
the numerous industry-led groups that have sought
to address cyber risk in autonomous and conn-
ected vehicles.

3. MANAGING MOBILITY FOR
THE PUBLIC GOOD

The future of mobility offers tremendous
promise: a world of seamless, intermodal trans-
portation that meets all users’ needs.?® Self-driving
vehicles and shared mobility could provide trans-
portation to many millions of people who currently
struggle to get around, especially the young, the
old, and the disabled. They could be key to helping
the roughly 15 million people in the United States
who report having difficulty accessing transporta-
tion,* and widespread AV deployment could enable
2 million job opportunities for the US disabled
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community alone.®® Energy think-tank SAFE fore-
casts the total annual benefit of AVs to American
consumers and society reaching nearly $800
billion by 2050.3! Yet there are darker versions of
this future.

Key regulatory issues

If ridehailing and AVs offer more convenient
and potentially less expensive travel, miles traveled
could increase, potentially exacerbating congestion
and pollution.?2 While the research on ridehail-
ing’s impact is mixed, with some studies suggesting
ridesharing could significantly reduce the number
of for-hire vehicles required to meet demand,3
research indicates transportation network compa-
nies’ services have already added 5.7 billion miles of
driving in the nine largest US cities.3* If commutes
become less onerous, people may be willing to live
further from their jobs, potentially contributing to
sprawl and the “hollowing out” of urban cores.s
Likewise, ubiquitous and inexpensive shared AVs
could cannibalize public transportation—still the
most efficient means of moving people in cities?*—
exacerbating the funding and infrastructure chal-
lenges that transit operators face. In New York, for
example, 50 percent of ridehailing trips would have
otherwise been made using transit, according to
the city’s surveys.?” Discriminatory levels of service,
which academic research suggests are already
a challenge for ridehailing in some locations,3®
could become both more subtle and more difficult
to root out if passenger pickup decisions are increas-
ingly made by artificial intelligence. Such “algo-
rithmic bias” can be notoriously tricky to identify
and correct.?® None of these negative outcomes
is certain. But it could fall to regulators, working
with private-sector partners, to help prevent their
emergence.

Regulatory approaches

Introduce innovations with a systems per-
spective in a measured way, and carefully
track impact. Regulatory sandboxes can be an
important tool in that effort, especially in cities.
Transportation systems are often highly complex,



with difficult-to-perceive dependencies
modes. Changes—from introducing a new fleet
of shared self-driving cars to something more
prosaic such as adjusting subway signaling—can

across

create unanticipated and unwanted ripple effects.4°
Authorities should start with a system mindset
that considers the entire transportation network,
focused on the mobility challenges they are trying
to solve. While deploying the latest app or mode
of transport can be tempting, resist doing so for
its own sake. Then, by introducing new mobility
services into select areas in a controlled way,
regulators and companies can gain critical insight
about how those services interact with existing
transportation patterns and infrastructure. This is
the approach being adopted by many global cities
currently hosting AV pilots—and has decidedly not
been the experience of many cities that have expe-
rienced an influx of dockless scooters.+

Establish key metrics based on citizens’
priorities, and govern new mobility options
accordingly. An outcome-based approach to
regulation can be integral to successfully deploying
regulatory sandboxes, and to mitigating unwanted
unintended effects more generally. As new mobility

Regulating the future of mobility

introduced, regulators should
monitor their impact closely and adjust policies

solutions are

quickly if deleterious outcomes emerge. For many,
this also could require a new set of capabilities,
such as deep expertise in mobility technologies; the
ability to collect, manage, and analyze large quan-
tities of low-latency data; and the cultivation of
strong, trust-based relationships with a multitude
of stakeholders.

Consider new policy tools to affect
results. One manifestation of an outcome-focused
approach has been the deployment of usage-
based charging.#* Many countries have experi-
ence with tolling in some form, and more recently
governments have explored congestion charging
schemes—a fee associated with entering a partic-
ular area, typically a city center—as seen in London,
Singapore, and Stockholm.#® But policymakers
could look to establish truly dynamic user-based
charging systems that can adjust prices in real time
based on an array of conditions. Such a system
could provide transport managers with a flexible
and adaptable tool that can be used to influence
behavior and help manage demand by adjusting
pricing to encourage people to drive at different

MANAGING MOBILITY FOR THE PUBLIC GOOD: LEADING BY EXAMPLE

+ Finland is a pioneer in enabling integrated, multimodal mobility. Through a process of “de- and
re-regulation,” officials streamlined and simplified the policy framework (by, for example,
removing the distinction between traditional taxis and ridehailing services) while also adding
new data-sharing requirements for mobility service providers.* This has enabled mobility-as-a-
service provider Maa$S Global to incorporate public transit data for the city of Helsinki to create
an app that allows users to access multiple modes of transport on demand, with a goal of
reducing private car ownership, emissions, and congestion.*

+ In the United States, Boston deliberately expanded its AV test area to include South Station, a
major commuter rail hub, to examine AVs' impact on public transit.® Off-street testing facilities,
such as those at Singapore’s Nanyang Technological University and Michigan's MCity and
American Center for Mobility, and sophisticated simulators can also provide critical insight.#”

+ Ridesharing companies have worked with multiple public transportation agencies to serve as a
first-mile/last-mile solution to get people to and from mass transit stops.*®

www.deloittereview.com

89



90

ON THE COVER

times or on different roadways. It can also be used
to shift usage to different modes of transport: As
the cost of driving a personal vehicle alone rises,
people may switch to public transport, carpooling,
or cycling. And more dynamic pricing can extend
beyond roads to include curbsides, with many cities
revisiting their curb management plans.+

New technology and detailed, dynamic maps of
when an area can be designated for, say, delivery
vehicles and when it should be reserved for, say,
buses are the first steps toward differentially
charging users for their use of that space.5° The most
encompassing version could manifest as a citywide
integrated mobility platform that brings together
physical infrastructure (roads, rails), modes of
transport (cars, public transit, ridesharing, bike-
sharing), and transportation service providers
(aggregators, the public transport system) and
creates optimization systemwide through market-
clearing mechanisms.5* All of which would be predi-
cated on governments utilizing more accurate,
comprehensive, and lower-latency data.

Collaborate early,
possible. Crafting collaborative regulation may be
one of the more difficult challenges agencies face
when attempting to address the negative second-
order effects of new mobility technologies. In some
instances, the goals of the public sector and various
private-sector entities may be at odds. For instance,
automakers’ core business is selling cars, not
encouraging people to use public transportation or
optimizing a city’s overall transportation network.
And if a shared AV ridehailing service is supported
by in-vehicle advertising content, the operator’s
incentive would be to extend the trip and to make
more of them, driving up miles traveled—and
potentially exacerbating congestion and pollution.5

That said, many regulators may be surprised
by private companies’ willingness to work collab-
oratively with governments to craft policies that
in the long run can be mutually beneficial. Uber
and Lyft have both expressed support for broad-
based congestion pricing on private vehicles.5
Cooperation will vary by geography and issue, of
course, and not all mobility providers have proven

when and where
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to be attuned to public sector concerns. Regulators
would do well to adopt the old mantra of “trust, but
verify.”

Destination: A better place

The new mobility ecosystem has the poten-
tial to transform daily life for millions of people
and countless businesses. And every player shares
responsibility for making that transformation
beneficial rather than detrimental. But policy-
makers and regulators have a particularly critical
role in furthering communication and coordina-
tion, setting standards, and ensuring new trans-
portation modes don’t worsen congestion or leave
low-income people stranded. Regulators and other
public authorities are particularly well-positioned
to act as catalysts and conveners to shape the
emerging mobility ecosystem. Companies may
insist they want to make the world a better place for
everyone,> but that’s government’s actual job.
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