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“Digital technologies are doing for
human brainpower what the steam
engine and related technologies did
for human muscle power. They’re
allowing us to overcome many
limitations rapidly and to open up new
frontiers with unprecedented speed.
It’s a very big deal. But how exactly it
will play out is uncertain”
– Andrew McAfee
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1. Preface
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> 10 years

Digital technologies force enterprises to rethink their strategy. This technology push is not
going away as the most disruptive ones will take at least a decade to develop into mainstream
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As digital technologies proliferate, new opportunities abound. To capture them, however, the
Technology Operating Model must evolve
Evolving Technology Operating Models
There’s no question that technologies like the internet, mobile, social, and cloud created
unprecedented disruption. In today’s digital age, however, the pace of disruption is only set
to increase. As new technologies—such as the Internet of Things (IoT), artificial intelligence,
robotics, and virtual reality—proliferate, organizations are coming under mounting
pressure to rethink not just their technology strategy but their entire operational strategy.
In some sectors, the impact of these trends is so significant that companies will need to
change their core business models if they hope to survive.

Not surprisingly, these shifts are forcing companies to re-examine their Technology
Operating Model (TOM)—the way in which they configure their operations to execute on
their business technology strategy. In this digital age, this is no simple task. Increasingly,
organizations will need to strike a balance between a range of difficult choices: security
versus openness, proprietary versus shared, vanilla versus best-of-breed, reliable and
predictable versus fast failure. They will need to tailor their TOM to meet their current
organizational needs while anticipating their future digital information and technology
requirements. Most critically, they will need to optimize their TOM to capture both shortand long-term benefits.
To help organizations address these challenges, we have identified nine big shifts that will
influence the TOM of the future. While every company will be affected differently by these
shifts, there is no doubt that organizations of all sizes, in all sectors, will feel their impact.
The goal of this report is to provide a clear overview on how the TOM will evolve over time,
and share a toolset companies can use to assess how these big shifts will affect their TOM.
With the resulting insights, we hope to help management reconfigure their TOM in time to
benefit from the digital economy.

© 2017 Deloitte The Netherlands
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Companies understand that change is required—they’re just not prepared for it

2016 findings: 87% anticipate disruption, 44% are prepared

2017 findings: 61% score their digital maturity at 1-5 on a 10-point scale

In a survey conducted in 2016, roughly 3,700 organizations across the globe were asked
how susceptible their industries were to digital disruption and how prepared they were to
deal with these challenges. The results—released in Aligning the Organization for Its Digital
Future, a report by MIT Sloan and Deloitte University Press—were quite revealing: while
87% of respondents anticipated moderate to great disruption to their industry, only 44% felt
prepared to deal with it.

The 2017 report (Achieving Digital Maturity) revealed similar results. While 85% agreed that
being a digital business is important to the success of their organization, 61% rated their
digital maturity (i.e. their ability to leverage digital technologies and capabilities to improve
processes, engage talent across the organization, and drive new value-generating business
models) at five or lower on a 10-point scale, with only 13% ranking themselves at eight or
higher.

To what extent do you believe digital technologies will disrupt your industry?

Organization’s digital maturity level
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2. Why is Digital such a big thing?
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Deloitte identifies four amplifying forces that – in combination – explain why Digital is such a
big thing, now and in the decade(s) ahead of us

1. Exponential Growth

3. Combinatorial Innovation

The foundational technologies (processing power, storage,
bandwidth) have been subject to exponential growth (Moore’s
law) for almost five decades. This pattern of doubling every 2
years (for processing power) has brought us at a point where
things are now possible that have long been unthinkable.

The nature of digital technologies allows them to be deployed in
conjunction with each other. Each new digital innovation becomes
a building block that can be used to create new combinations to
innovate and disrupt. As the number of digital technologies
increases, so does the number of possible combinations and the
innovation potential. Innovation potential is not “used up” but
increases in a combinatorial way, with every new building block.
This is what Gartner calls the ‘nexus of forces’.

2. Dissemination Speed

4. Emerging Technologies

Digital solutions have the potential to scale rapidly and
disseminate quickly if the solution answers a fundamental need.
This has two dimensions. From a technical perspective,
technologies such as cloud and mobile allow for quick replication
and dissemination of digital assets. What adds to this is the social
sharing aspect that is fueled by the exponential growth of social
media.

Finally, what we call ‘Digital’ relates to a heterogeneous set of
technologies in various phases of maturity. Some of the
technologies that are expected to be most transformational, such
as Machine Intelligence, Internet of Things and Social Robotics,
are still in their infancy and reaching their plateau of productivity
in the next decade. The disruption that will be caused by these
emerging technologies is still ahead of us.
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The driving force that brought us here: for 50 years, processing power followed
Moore’s law, doubling the number of transistors for the same price every 2 years
Cost of computing

Total # transistors per chip

Date

$ per GFLOPS

1961

$ 1,100,000,000,000.00

1984

$ 18,750,000.00

1997

$ 30,000.00

2000 Apr
2000 May

$ 1,000.00

$ 82.00

2007

$ 48.00

2011

$ 1.80

2012

$ 0.75

2013 Jun

$ 0.22

2013 Nov

$ 0.16

2013 Dec

$ 0.12

2015

$ 0.08
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A similar growth happened in bandwidth, following Jakob Nielsen's Law of Internet
Bandwidth: the speed of a high-end connection grows by 50% per year
Exponential growth of maximum connection speed (Mb/s)

Exponential growth of total IP traffic on AMS-IX
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Moore’s law, that accurately described exponential growth in performance/price of
integrated circuits (computer chips) is now reaching its physical limits

The deceptive nature of exponential growth

Illustration: iPhone generations

New technologies need time to develop into maturity. After their first introduction, they
enter a period of improvement in which prices drop and performance increases. In the first
period of development, improvement often follows an exponential pattern: doubling every
x years. Only a limited number of doublings already creates an enormous compound
improvement as a sequence of 10 doubling illustrates: 1 – 2 – 4 – 8 – 16 – 32 – 64 – 128 –
256 – 512 – 1024. An improvement of the price/performance with a factor 1000 is gigantic
and most General Purpose Technologies did not go through the 10 doublings required for
that. Many showed only a few doublings before improvement slowed down from an
exponential pattern to an incremental pattern.

As an illustration, we compared benchmarks of iPhone generations. First, we see an
astonishing increase in iPhone computing power as the latest iPhone has 70 times (7000%)
of the computing power of the iPhone 3G. However, we also see a slowing down of CPU
growth. This is partly because of Moore’s law slowing down and partly due to natural Scurve of new products.

Processing power of iPhone generations
50000

Moore’s law for Integrated Circuits

45000

Integrated circuits (computer chips) are the physical basis for digital technologies. The
price/performance of these integrated circuits has been subject to exponential growth for
five decades now. What makes this unique among all General Purpose Technologies (GPT) is
not its exponential growth after its introduction. Many other GPT’s did. The uniqueness is in
the speed of the doublings (every 2 years) and most of all in the total number of doublings:
27 (in 50 years). The increase in processing power has been achieved by making transistors
smaller to fit more on a single chip: from 10.000 nm in 1970 to 14 nm currently. In doing
this, the industry benefited from a unique quality of transistors: they get better and more
energy efficient as they get smaller. However, as miniaturization progresses the technology
reaches a fundamental limit: the atom. The size of an individual transistor is now about 100
atoms for one transistor. Beyond this point, the rule that smaller transistors are also better
does not apply any more. The opposite is true: further miniaturization makes them less
energy efficient and less reliable. A few next steps are still possible (Intel announced the
new generation of 10 nm chips for the second half of 2017). However, every next iteration
takes more time and is more costly. From an economic viewpoint, Moore’s law is already
over and from a physics viewpoint the end is in sight.
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As this stable coordination mechanism of Moore’s law no longer exists, the computer
industry is becoming an increasingly complicated sector

Will there be a next s-curve?
Advocates for continuous exponential growth of digital technology agree that exponential
trends do not last forever. Technologies follow an S-curve: initial slow growth, a period of
explosive growth, levelling off at a certain moment. For integrated circuits we are now
approaching the end of the S-curve. However, as the advocates of continuous exponential
growth argue, history shows that when one S-curve slows down, a new one takes over and
speeds up. Technology companies like ASML, Samsung and Intel are investing billions in a
pipeline of new technologies. Among them are chip manufacturing technologies such as
Extreme Ultra Violet (EUV), the use of new materials like graphene (a single atom thick form
of carbon), novel transistor designs and more explorative technologies like quantum
computing. However, one single silver bullet in the form of a new S-curve has not emerged.

More than Moore
In the past 50 years, Moore’s law acted as a powerful coordination mechanism in the
industry. In the same heartbeat as Moore’s law, integrated circuits manufacturers published
roadmaps with the projected growth in performance/price for the next years. Software
suppliers based their developments on these roadmaps, planning for more computer
power being available at the time their new software would be released. As Moore’s law is
coming to an end, this coordination mechanism does no longer exist and the computer
industry becomes a more complicated place. Instead of just doubling raw processing power,
new approaches need to be explored to continue making better computers.
These new approaches are referred to as ‘More than Moore’. One of the directions of travel
is to focus on the needs of the Internet of Things, for which raw processing power is not the
most important. Instead, integrating a diverse array of sensors, processors, memory and
wireless communication, and doing so at very low costs will be a next challenge in which
considerable progress can be made.

© 2017 Deloitte The Netherlands
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Innovation potential accumulates as each new technology becomes a building block that
can be recombined with others to create the next innovation

Sources of disruption - “The Nexus of Forces”
Many emerging technologies have the potential to be disruptive in their own right. However,
a typical characteristic of disruptive technologies is their exponential disruptive potential
when deployed in conjunction with each other. Location Based Services in combination
with NFC payment capabilities, powerful visualization tools and big data offer tremendous
new possibilities simply by combining different emerging technologies together. Each of
these technologies are powerful in themselves, but in combination they offer real
disruption. This is what Gartner refers to as the Nexus of Forces.
The possibility of creating ever changing combinations of emerging technologies is why
innovation potential is not “used up” when individual innovations emerge. Each new idea
does not decrease the innovation potential that is left, but increases it instead. Each new
innovation in digital technology becomes a building block that can be recombined with all
other to create the next innovation.

“Digital innovation is recombinant innovation in its
purest form. Each development becomes a
building block for future innovations. Progress does
not run out; it accumulates.”
– Brynjolfsson and McAfee

© 2017 Deloitte The Netherlands
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Digital technology has the potential to disseminate exponentially fast and be
continuously reconfigured there after

Opportunities for fast movers

Continuous reconfiguration

A large part of the disruptive nature of new technologies is related to the small window of
opportunity they provide to monetize upon them. Especially those technologies that
originate from the consumer space have a tendency to create this effect. As already
described in his old-time bestseller “The Diffusion of Innovation” by Everette Rogers, it is not
only technological features that determine the success of technology adaption.
Technologies that address a fundamental need (mobile, navigation systems) or support
social behavior (social media, matching sites) enjoy a quicker dissemination. In some cases
the ability for an organization to (1) identify the new technology in an early stage, (2)
determine its potential threat or opportunity and (3) actually deploy them in the market,
poses a major first mover advantage. Contrary, organizations that wait too long to start
experimenting may find themselves missing the opportunity altogether.

After adoption, digitized devices and assets allow continuous reconfiguration and recalibration to adapt the functionality to changing requirements and deploy them in new
business models (e.g. pay-per-use, subscription based).

Shorter dissemination times
Digital solutions have the potential to scale fast and disseminate quickly if the solution
answers a fundamental need. This ability of digital exists due to a confluence of two drivers:
•

From a technical perspective, cloud technology allows to scale up the back-end in short
time, presumed that the right architecture has been chosen. On the front-end side,
massive adoption of mobile devices and ubiquitous mobile internet connection has
created a platform on which new digital solutions can land. Together, Cloud and Mobile
allow for quick replication and dissemination of digital assets.

•

What adds to this is the social sharing aspect that is fueled by the exponential growth of
social media. With billions of people being connected, social media are the platform
through which hypes can spread very fast.

Source: Rogers, Everett, Diffusion of Innovations, Simon and Schuster, 2003
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Some of the technologies that are expected to be most transformational, are still in their
infancy and the disruption that will be caused by them is still ahead of us
2000

2005

2010

2015

2020

2025

2030
Internet
Social media
Cloud
Mobile
Big Data analytics
3D Printing
Blockchain

The big wave of disruption caused by these
emerging technologies is still ahead of us.

Autonomous Things

It is, however, approaching fast.

Virtual Reality
Machine Intelligence
Social Robotics
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As for these transformational emerging technologies,
we are only beginning to see what their potential is

“We always overestimate the change that will
occur in the next two years and underestimate
the change that will occur in the next ten. Don't
let yourself be lulled into inaction” – Bill Gates
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3. The Nature of Innovation and Disruption
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Understanding innovation: the difference between sustaining innovations and disruptive
innovations
The nature of innovation
The use of new technology does not automatically lead to innovation. There is a difference
between improvement and innovation. According to Peter Drucker, ‘innovation is a change
that creates a new dimension’. Innovation is a clear break with the previous situation. It is
more than just changing the parameters of a system, it changes the system itself. Closely
linked to innovation is Schumpeter's concept of ‘creative destruction’, the notion that
creating something new often requires that something existent has to be destroyed.

Sustaining versus Disruptive innovations
The word ‘disruptive’ is often used in combination with the word ‘innovation’. Many times in
combination with a few examples that are used over and over again: Uber, Airbnb, etc.
However, most innovations – though very important – are not disruptive at all. We
distinguish two types of innovations: sustaining innovations and disruptive innovations.
•

Sustaining innovations do not create new markets or business models, they develop the
existing ones to a higher level. They change the parameters instead of the structure.
Sustaining innovations strengthen the competitive advantage of incumbents. In general,
sustaining innovation is how incumbents keep up with the competition. This type of
innovation raises the bar for the entire industry but as others follow, the dynamics of the
market are not changed significantly.

•

Disruptive innovations on the other hand create new markets or new value chains,
which eventually disrupt (i.e. destroy) the existing markets and value chains. It has the
potential of wiping out incumbents that are not able to react timely, and often lack the
determination to disrupt themselves in fear of cannibalizing their existing revenue
streams. Disruptive innovation often comes from small businesses, new entrants that
introduce the innovation on a small scale and in a first stage of development. In that
phase, incumbents usually do not feel worried about the attack. They tend to see it as
charming but not dangerous. However, disruptive innovations all share as a common
denominator their ability to scale rapidly. From the moment the new solution develops
further and rapidly gets adopted by users as the most logical and convenient solution,
incumbents have a tendency to lag behind or react too late altogether.
Although already for years, the topic of Digital Disruption tends to be THE trendy topic
for any boardroom or innovation conference, the reality is that really successful
examples appear to be relatively scarce. This is why the same examples keep on be
repeated over and over again. Here's an overview of some of the most popular memes:
• WhatsApp disrupted the profitable SMS business in only a few years.
• Digital cameras disrupted the market for photography based on film. Only a couple of
years later smartphones disrupted the market for digital camera’s.

In general, sustaining innovations are achieved by incumbents for multiple reasons. First,
sustaining innovations appeal to the most valuable and demanding customers and tends
to generate higher margin business. They often fit well into the existing business model
and value network.

• Digital platforms like Uber and Airbnb disrupted the taxi and hotel business as they
created a viable market for assets that were being underused before.

Sustaining innovations are typically incremental by nature. In the computer industry, this
means incrementally smaller, faster and cheaper laptops. In the television industry this
means larger screens, higher density, higher energy efficiency and lower prices.
Sustaining innovations in the smartphone industry manifest themselves in better
displays, faster processing and additional features.

• Travel websites like Expedia have eliminated the need for human travel agents almost
entirely.

© 2017 Deloitte The Netherlands

• Traditional (linear) television distribution is being disrupted by digital on-demand
services like Netflix.

• Tesla disrupted the entire automotive industry not just as a new entrant but also by
introducing fully electric autos in the upmarket customer segment.
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Clayton Christensen’s understanding of disruption: attack at the lower end of the portfolio
where you would least expect it
Christensen’s understanding of disruption
Disruptiveness of new technologies comes in different shapes and forms. An important
characteristic of disruptive innovation was already introduced by Clayton Christensen in his
1997 Classic Bestseller The Innovator’s Dilemma. His theory builds on the exponential growth
of digital technology as described before. Christensen noticed that, due to exponential
growth, disruptive digital technologies reach a point where the pricing, availability and
scalability enables new entrants to enter a market and attack at the lower end of the
product portfolio with minimal technical cost and within a shorter time-frame. Because of
the broad availability of these new technologies at a relatively low price point, the current
market is not only under threat by existing competitors, but particularly to new entrants
and start-ups for whom the new technology lowers the entrance barrier. A product that
used to be expensive and available to only a few customers that could afford the high cost,
now becomes cheap and available to all due to the use of these new disruptive technologies. Moreover, it forces the incumbent to go after new clients in a lower market segment
than they used to service in their past.

The innovator’s dilemma

"A disruptive innovation is not a break
through innovation that makes good
products a lot better. Rather, it transforms
a product that historically was so
expensive and complicated that only a few
people with a lot of money and skill had
access to it, into a product that is so much
more affordable and accessible.”
- Clayton Christensen

Most incumbent large organizations face a difficult dilemma (hence the term of his book
"the Innovators Dilemma"): "Should we be making better products that we could sell for
higher prices to our best customers, OR should we decide for a disruptive innovation
meaning that we have to go after new markets, selling simpler/less sophisticated
products that are so much more affordable that our current customers won't buy them
which would ruin our margins".

© 2017 Deloitte The Netherlands
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Another lens to look at innovation: core, adjacent and transformational

Use existing
products and assets

Core innovation focuses on making incremental changes to existing products for
existing clients, e.g. by reformulation, new packaging and increased service for more
convenience. It makes use of existing capabilities (e.g. marketing, engineering) of the
company.

•

Adjacent innovation has characteristics in between core and transformational. It
leverages capabilities of the organization, but for a new purpose and in a new space.

•

Transformational innovation aims at creating entirely new offers and new markets.
These initiatives, if successful, serve customer needs that were not addressed previously
by this particular company or are all together new.

According to the research, above average performing companies spend 70% of their budget
on core innovation, 20% on adjacent innovation and 10% on transformational innovation.
Clearly, this is not a law but a good starting point for decision making. The long-term return
of innovation efforts shows a distribution which is the exact opposite: 70% is generated by
transformational initiatives, 20% by adjacent initiatives and 10% by core initiatives.

Different ways of managing
To be successful, core innovation and transformational innovation require different ways of
working. The people working on core innovation are most likely to succeed if they are
closely integrated with the current business. Transformational initiatives, however, tend to
benefit when the initiative is separated from the existing business. Only by having this
distance, they are able to resist the anti-innovation antibodies and gravitational pull
towards core innovation.

Source: B. Nagji and G. Tuff, Managing Your Innovation Portfolio, Harvard Business Review, May 2012
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Enter adjacent markets,
service adjacent customers

•

Serve existing markets
and customers

A useful model to structure the management of an innovation portfolio is the Innovation
Ambition Matrix, published by Nagji and Tuff in 2012 (HBR). The authors distinguish three
types of innovation:

Create new markets,
target new customers

The Innovation Ambition Matrix

Add incremental
products and assets

Develop new
products and assets

10%
Transformational

Developing breakthroughs
and inventing things for
markets that don’t exist yet

20%

Adjacent

Expanding from
existing business
into “new to the
company” business

70%

Core

Optimizing existing products
for existing customers
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Four ‘early warning’ signs that a market is prone for disruption

1. Lack of Transparency
Consumers lack insight in available supply and are not able to compare quality and price of
alternative products in an easy way. Due to this lack of market transparency suppliers that
offer a suboptimal product stay in business. Customers do not switch to a better product
because they lack the insight of what better alternatives are available. Digital technology
disrupts these markets by:
• Online insight in available products and the ability to search and compare easily
• Ability to rate products and services and to use these online ratings to evaluate products
and exchange user experiences

2. Lack of Choice
Consumers are constrained in the products they consume and in the time and the place at
which they do so, either due to the technology used or due to rules agreed by the
incumbents. Typical examples are: linear television that offers television programs on a
fixed date and time, the obligation to use the taxi that’s in front of a row of available taxis,
products/services that must be obtained from a physical location with limited opening
hours, being able to choose from only a few types/models of the thousands available on he
market, etc. Digital technology disrupts these markets by:
• Providing on-demand access to products and services with 24*7 availability
• Providing a digital market place where supply and demand can be matched
• The ability to personalize a product or service to the specific needs of the user
• Abundance in the products and services a consumer can choose from
• Unbundling of products/services to allow consumers to buy only what they really need

markets by:
• Elimination of waiting time due to optimal planning through digitization and automation
• Elimination of manual work through automation and robotization
• Allowing latent supply to find its way to the market due to low coordination and
transaction costs

4. Lack of convenience
Consumers experience a lack of fit between the products and services available on the
market and their needs. Typical examples are: waiting times before being served and lack of
convenience in the way products and services are found and delivered, Digital technology
disrupts these markets by:
• Convenience in the way products and services are found and consumed by exchanging
user experiences

3. Lack of efficiency
Consumers are confronted with inefficient processes and suboptimal asset utilization.
Typical examples are: waiting times before being served, assets that are underused e.g. cars
that are only used for a fraction of the time, latent supply that does not find its way to the
market due to high coordination and transaction costs. Digital technology disrupts these

© 2017 Deloitte The Netherlands
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When aiming for disruption, edges of the current business are the best place to look

Disruption on the edge

Embrace the edge or fall behind

Disruptive innovation is not the exclusive domain of start-ups, it can come from incumbents
too. But in order for a disruptive innovation to survive the corporate anti-bodies that it will
be exposed to when disrupting and cannibalizing the company’s existing product/services
portfolio, most corporate organizations allow their disruptive innovations to develop and
mature at the edges of the current business. These edges can take different forms, either
the edge of the company or the edge of an entire industry, it can be a geographic edge or a
demographic edge. The Apple iPod for example emerged on the edge of three different
industries: consumer electronics, music and the Internet.

What’s born on the edge can eventually outperform the core in terms of business
relevance. In this way, a business can disrupt itself. For telecom providers for instance, fixed
networks and voice communication have long been at the core of the business while
wireless and data networking emerged at the edge. The latter developed from being a
minor edge to the core of todays business in a decade. This example illustrates a
fundamental lesson: embrace the edge or fall behind (because others will develop what’s
currently on your edge).

Edge characteristics
Edges are low investment, high-growth-potential opportunities and different from
traditional growth, innovation or change initiatives. An edge has four distinct characteristics.
In the short-term, an edge:
• requires minimal investment to initiate;
• has the ability to grow the pie.
In the long long-term, an edge:
• aligns with the long-term disruptive shifts in the market;
• has the potential to transform the core.

A place for Protection and a place of Friction
All edges share the characteristic of being a place of both protection as well as friction.
Protection from corporate immune reactions, red tape and main stream business financial
KPI’s. It is an environment where the quest to materialize market propositions that
challenge the status quo takes shape. It is where market needs are no longer met by
existing products or services: places of potential as new technologies can be used for new
business that addresses unmet and unexploited needs. The combination of protection,
friction and potential makes an edge a risky but rewarding place, and a place to create and
nurture tomorrow’s talent.

© 2017 Deloitte The Netherlands
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In a world of rapid change, what’s born on the edge can transform the core rapidly

Separate environment
Developing disruptive innovation on the edges of current business is often organized in a
separate environment, with a culture that favors disruption and sufficient distance from the
core to protect the innovation from the “innovation antibodies” that every standing
organization has, and that can suck the life out of disruptive innovations and effectively kill
them. Furthermore, as innovations can fail, a separate environment can be a good choice to
protect the brand value at the core.
For most corporate organizations it requires rigorous transformation to be able to profit
from the emerging opportunities as businesses built on the edge operate fundamentally
different than the incumbent businesses of today. A well known misconception is that
businesses need to integrate the edge back into the core business. Time and again,
attempts to bring the edge back to the core has mobilized the corporate antibodies to
defeat the transformation, which raises the question whether one should even want to
attempt to re-integrate successful edge initiatives in the first place. In addition, most
conventional approaches to transformation require large investments and tend be timeconsuming which - in particular when it comes to digital disruption - most incumbents
simply don't have. Therefore, if companies are to embrace the opportunity posed by
(digital) disruption, they will need a new approach.

Integrated in the strategy

1.

The edge initiative develops autonomously and grows until it has become the new
core of the company (i.e. replaced the previous core). Companies that chose this route
to disruption have a number of common characteristics:
 they focus on edges rather than the core to maximize upside potential by
identifying projects that align with long-term trends;
 they leverage external resources to minimize investment and avoid organizational
resistance;
 they accelerate learning through rapid iteration to compress lead times.

2.

The edge initiative matures and ‘lands’ in the existing core of the company when it is
ready to do so.

Each company that starts an edge initiative must anticipate on its most likely future. If
innovations born on the edge must land in the core eventually, take that into account in the
decisions that are made during the period in which the innovation resides at the edge. Be
particularly aware of technology choices / IT architectural decisions that are difficult to
reverse and that might limit future options or create undesirable long term Digital Supplier
lock-in.

The goal of disruptions on the edge is to create the core of tomorrow. Therefore, although
organized in separate environments, these initiatives must be fully integrated in the
strategy of the company. In particular when the disruption is likely to cannibalize on existing
business. Navigating such a transition is inevitably painful but needs strategic guidance to
result in long term success.

Bring it to the core or become the core?
For innovations born on the edge, there are two options:

© 2017 Deloitte The Netherlands

Digital Era Technology Operating Models - Deloitte Point of View

23

4. Digital Economy Paradigm Shifts
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Big Shifts in the Digital Economy - Digitization and automation impact every aspect of the
business model
Digital business models
Digital technologies have a disruptive impact by enabling new business models to emerge.
This impact is not limited to the customer facing part of the business model, but touches
the value proposition and internal configuration as well. To illustrate this impact, we use the
business model canvas of Osterwalder to plot the big shifts in the digital economy on.

Digitization

Automation

Key
Activities

Customer
Relationships

Key
Partners

Value
Propositions
Key Resources

Cost Structure

Customer
Segments
Channels

Revenue Streams

Source: Osterwalder Business Model Canvas
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Digital Economy Big Shifts related to Value Propositions (1/2)
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Everything that can be digital, will be digital

Shorter product life cycles

This shift consists of three elements:

The impact of rapidly developing digital technology influences both adoption times and
the length of the product life cycles. On one hand, the pace at which new products are
adopted increases. It took almost a century for landline telephones to reach market
saturation. For smartphones and tablets, this took only a couple of years. At the same
time, product life cycles are shortening. With technology products even to three or six
months.

•

•

•

First, there is a class of products which will be entirely digitized. Music and video are
well known examples, but the shift is not limited to media. Digital navigation, for
example, has replaced physical maps in only a couple of years. Digital currency is
replacing the use of cash money at a high pace too. A side effect of this trend is the
dematerialization of an array of physical devices to an app on the smartphone. Years
ago, one needed separate devices for a video camera, photo camera, music player,
navigation device, etc. Nowadays, these have become an app on a smartphone at a
fraction of the costs of the physical devices.
Second, a much larger class of products becomes hybrid or digitally infused; part
physical and part digital. The Tesla Model S is a good example. These hybrid products
make it possible to change the product features by only updating the software in the
products. In October 2015, the Tesla Model S received a software update which
augmented the functionality of the car with an autopilot. In the days when products
were limited to their physical attributes, each additional "luxury package feature" had
to be added and configured later and separately. Now, increasingly, the reverse
approach is taken: the additional "luxury features" are already dormant in the car:
they are digitally "turned on or off" depending on the luxury configuration the
customer is paying for.
Third, products can be augmented with digital apps to provide digital services. For
example, a smart scale can be used in conjunction with an app that analyzes the
results and gives the user personalized advice on weight control.
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In the current economic landscape, a large part of company revenues is from products
that were launched during the last year. Due to these shorter product life cycles,
companies have a rather narrow window of opportunity to profit. Competitors that
prefer a “fast follower” strategy may find themselves in a situation where they enter the
learning curve of the new market proposition at the moment this proposition is already
in serious decline.

Ultra personalization
In the traditional economy, the dominant production paradigm was based on mass
production of identical products. New digital technologies like 3D printing allow for
mass customization and ultra personalization of products. Furthermore, digital enabled
products can be configured to provide functionality and behavior that match personal
preferences. Finally, personalization not only applies to the product itself, but also to the
delivery process with more flexibility for the customer.
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Digital Economy Big Shifts related to Value Propositions (2/2)
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Subscription based business models
Closely linked to the trend towards digital products or digital augmented products is the
shift to subscription based revenue models. Suppliers of full digital products like Spotify
and Netflix are already providing their services in a 100% subscription based model. But
also suppliers of products that are not fully digital are looking for business models in
which they provide value added services on a subscription basis. This generates new
revenue streams in addition to the one-off revenues from the sale of the physical
product. This is also observed in the B2B world in the form of long term contracts in
which an industrial product is sold as a bundle of services over its entire life cycle,
creating substantial lock in as part of the deal.

From possession to use and sharing
In the traditional economy, possession of a product was necessary to secure the use of
it. The digital economy changes this in two ways. First, fully digital products – like
streaming music - need not to be owned in order to be used. Consumers are moving
from ownership rights to access rights, often in subscription based models.
The second disruption relates to physical products, where digital technology lowers the
barriers to shared use. Digital platforms are used to match demand and supply and
organize sharing of products. Sensors can be used to track the location and status of
shared products in real-time. Market disruption comes from new platforms who don’t
have the assets themselves and are therefore very flexible and with the ability to scale
quickly.

Image: Shutterstock
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Digital Economy Big Shifts related to Customer Segments, Customer
relationships and Channels
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Digital is the new normal

Trust and reputation

In the digital economy, information, products and services are available through the
online channel. However, customers expect more than just online, they expect the
experience to be easy and interesting, with personalized and intelligent interfaces. There
is zero tolerance for digital failure, every step in the process is a make or break moment
for the relationship with the customer. This requires online channels to be completely
redesigned with the customer journey in mind, instead of being just the digital version
of the traditional physical process.

In the online world, trust and reputation are vital but are always at risk. Social media and
online rating sites give each individual consumer a voice that can be heard by all.
Protecting trust and reputation in the digital world has become vital for large firms.
Reputation is however not only relevant to big firms, but also for micro entrepreneurs
on platforms like Airbnb, Peerby and Etsy. In the digital era, technology is used to build
trust between strangers, resulting in a digital reputation which is the expression of how
much a community trusts a person. According to Rachel Botsman: “The currency of the
new economy is trust”.

On-demand, self service

Disintermediation

In the digital economy, customers expect full flexibility in terms of the time-frame and
the place they consume a particular product or service. This causes a shift towards an
on-demand model, thereby threatening traditional models. A classic example is the way
in which traditional mass communication television broadcasting is gradually replaced
by on-demand video providers.

In the traditional economy, intermediaries like travel agencies were necessary to
connect demand and supply in an economically viable way. In the digital world,
transaction costs have dropped dramatically and full information transparency exists.
The online channel favors a direct-to-consumer strategy, eliminating intermediaries
from the value chain.

Information transparency

Loss of control over information

The Internet provides an unlimited source of (product) information to customers. Not
only originating from the producer, but also from other consumers on e.g. online rating
sites. The disruptive effect manifests itself in the market transparency it creates. It
becomes possible for consumers to be even better informed than the average sales
professional when entering a shop. The downside of the development is an information
overload. No single individual is able to keep up with information that is generated,
which in itself triggers other intermediaries and digital services to sort out relevant
information.

As the volume and richness of digital (customer) data increases, loss of control over this
information can become an issue. Customers have limited insight in which data is
captured, who sees it and who uses it and for which purposes. The increasing use of
digital marketing and personalization makes this even more an issue.
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Digital Economy Big Shifts related to Key Activities and Key Resources
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Manual work is automated / robotized

From efficiency to fast learning

In the digital economy, every business activity that can be automated will eventually be
automated due to its advantages: no human errors, 24*7 operation and lower costs.
This trend started with automation of administrative routine work, but as technology
advances other activities that require more complex skills are automated or robotized
too. This requires a huge transition of the labor market as large parts of the existing jobs
virtually disappear and new jobs with new skills and competences emerge. The "future
proofness" of the work force for most organizations is rapidly becoming a major
concern as robotization is increasingly touching "blue collar" jobs that for short were
considered to be untouchable.

Until recently, central coordination of activities in order to establish maximum efficiency
was a successful strategy. Due to shorter product life cycles, however, this strategy has
become less effective. In the digital economy it has become more important to be able
to adapt products and services quickly in order to stay ahead of competition. Successful
organizations are the ones that are able to learn fast and to implement this learning in
new products within very short development cycles. Clearly, this requires either
completely digital or partially digital (hybrid) products. Tesla, for example, has been able
to augment the functionality of their Model S through an automatic software update, in
contrast with traditional car manufacturers that require years to redesign a car.

“If man and machine work side by side, which one will make the decisions?”
Processes become data-centric

From ‘push’ to ‘pull’

In the digital economy, data and the algorithms to make sense out of them has become
a fundamental production factor next to capital, resources and labor. The power of data
and analytics is in the ability to turn decision making into an evidence based process.
The company that is best equipped to create insight from its data has the competitive
advantage.

Traditionally, businesses created multi-year business plans and used this planning to
bring the required workforce and assets at the right time in the right place. In the digital
economy, however, it becomes harder and harder to predict accurately and this ‘push’
approach is no longer successful. Instead, a ‘pull’ approach is required, in which
companies organize themselves in such a way that they are able to put the right people
and assets in place with short lead times. They do so, for example, by tapping into flows
of assets provided by other companies and by replacing manpower by digital power.
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Digital Economy Big Shifts related to Key Partners
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Niche operators (due to fragmentation)

Concentration is the trend towards relatively few, very large players that provide
infrastructure, network connections, platforms and services supporting many
fragmented niche players. In the parts of the economy that are subject to concentration,
companies can only compete with scale and scope. The value of concentrated players is
being a clear leader in their market. Smaller size is always a disadvantage in this
segment. Examples of segments where concentration is taking place are: apps stores,
cloud computing, social media, payment platforms, manufacturing, logistics, video
distribution, etc.

Fragmentation
At the same time, other parts of the economy are subject to fragmentation. In these
parts of the economy, each entity has a small addressable market, often focused on a
niche. Together, all fragmented players within the chain/network address the full
spectrum of customer needs. Due to their small scale and influence, no single entity
controls the market, although their position within the network/chain allows certain
players to excerpt some form of power over the total network. Exponential reduction in
cost/performance of digital technologies, combined with the availability of for instance
on-demand cloud services, lowers the up-front capital investment required to start a
business. This is where concentrated players and fragmented players reinforce each
other. In general, diseconomies of scale are in play, often having the difficulty of
managing an increasingly larger workforce as root cause. The extent to which an
industry will fragment depends on two elements. First, the degree to which customers
are desiring more personalization and uniqueness of their products in terms of price,
availability and design. Second, fragmentation is most likely to occur in those market
segments where digital technology has lowered barriers to entry most.

Scale-and-scope operators (due to concentration)

Infrastructure providers

Aggregation platforms

Digital Technology (Cloud)

Broker / Market

Logistics

Social

Manufacturing

Finance

Facilities management

Data

Back Office

Content

Source: The hero’s journey through the landscape of the future, Deloitte Center for the Edge
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Digital Economy Big Shifts related to Cost Structure & Value Streams
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New business models (revenue streams)

Lower Transaction Costs

The digital economy allows for other business models than the traditional one where
consumers buy a product and ownership of the product is exchanged in return for
payment. The most common business models in the digital world are:

The use of digital technology to support B2C transactions dramatically decreased costs
of doing business (e.g. order capturing, invoicing, payment). By digitizing and
automating each step in the transaction, it became economically viable for businesses to
handle large amounts of relatively small transactions (such as the SETL Settlements and
Payments Blockchain platform).

•

Advertising based – Provide content or services for free in exchange for viewing
advertisements (often customized to the personal profiles). Revenue streams are
generated by advertisers and not by users. Parties that choose for this business
model often focus on building a large user community before they start monetizing
the captive user base through advertising. A typical example is Facebook.

•

Subscription (all you can eat) – Users pay a fixed amount per month in return for the
right to consume digital content and services without limitation. Typical examples are
Spotify and Netflix. In some cases a dedicated piece of hardware is part of the
arrangement in combination with the digital services such as is the case with the
Horizon Media box at Liberty Global.

•

Pay-per-use – Users consume digital content or services and pay a fee per consumed
item. Typical examples are in gaming and on-demand video.

•

Data monetization – Digital businesses collect a plethora of data on consumer
behavior and preferences and on product usage. This data has value and can be
monetized by selling raw data or derived insights to others.

Lower Coordination costs
Powerful personal computing, improved communications and collaboration software
has significantly lowered the costs of organizing and coordinating complex activities in a
geographically dispersed situation. As a result, business are able to mobilize their
experts on a global level to work together on projects or optimize intercompany
collaboration such as reducing “turn around time” at airports for low cost carriers.

Higher productivity and asset utilization
The use of digital technology, e.g. by replacing manual work by computers, costs
decrease and productivity increase. Furthermore, techniques like data analysis can be
used to make smarter decisions and increase asset utilization, which also decrease cost.
Finally, the combination of digital representations of physical products and the ability to
3D print these products on demand across the world, increasingly allows companies to
substantially reduce their capital investment in spare parts and warehousing. They only
utilize their production assets when there is a real demand for the product/spare part.
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Digital Economy Big Shifts related to Cost Structure & Value Streams
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Free content or services
A striking phenomenon in the digital economy is the widespread availability of free
content and services. Two reasons are causing this phenomenon.
1. Digital content and services have very low marginal costs, i.e. if users consume one
extra item, additional costs for the provider are almost zero. That allows providers to
provide free content to large numbers of users.
2. Free content is often a key element of the business model. Businesses provide free
content to build up a large captive user base and generate revenues by advertising,
by selling data they collect from users, or by paid-for premium content or paid-for
additional services. A good example of this are “in-app” additional premium content
components that have to be paid after the free download of the basic app.
The question which content is provided for free and which content must be paid-for is
one of the main strategic choices for digital companies. Particularly in the start-up
community these decisions are taken as part of their “growth-hacking strategy”, a
process of rapid experimentation across marketing channels and product development
to identify the most effective, efficient ways to grow a business.

Free content / services
Paid-for content / services
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5. Digital Technologies

© 2017 Deloitte The Netherlands

Digital Era Technology Operating Models - Deloitte Point of View

33

> 10 years

Digital technologies force enterprises to rethink their strategy. This technology push is not
going away as the most disruptive ones will take at least a decade to develop into mainstream
Human augmentation
Brain-computer interfaces

Quantum computing

Social robotics

Virtual Reality
Augmented Reality

Conversational Computing
Virtual Assistance

Emerging

Blockchain,
Smart Contracts

Artificial Intelligence
Cognitive Computing

Commercial drones

Driverless vehicles
Autonomous things

Sensors & The
Internet of Things
3D printing
Additive manufacturing

Algorithmic automation

Maturing

Cloud Computing

Big Data analytics

Social media &
Digital platforms

Mobile endpoint devices & Apps
Enterprise systems
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Mobile – the second wave in the digital revolution and the most personal of all
consumer devices
What is it and why is it disruptive?
Mobile devices marked the second wave of the Internet revolution, after the first wave of
connected fixed devices. Today, smartphones are the most successful consumer device
ever. By 2017, over a third of the world’s population is projected to own a smartphone, an
estimated total of almost 2.6 billion. The total number of smartphones sold will be greater
in units and revenues than PC, television, tablet and game consoles combined.
Of all consumer devices, the smartphone is the most personal one. According to Deloitte’s
2016 Global Mobile Consumer Survey, mobile devices have become a ‘hub’, enabling overall
connectivity for consumers and opening doors to Internet-of-things (IoT), mobile payments,
virtual reality (VR) and beyond. On top of basic human needs such as air, water and food,
smartphones to most users appear to have become an additional Life Essential: 43% check
their phones within 5 minutes after waking up and on average people check their
smartphone 47 times a day. It is the device that people always carry with them, the device
that mostly reflects the users personal choice, the device that contains the most personal
information and therefore the least likely to be shared, and it is the device the most
frequently looked at. The instant-on, always-connected nature, combined with its form
factor and intuitive interface caused smartphone to be among the most disruptive devices
ever.

A total of

2,600,000,000 smartphone users world wide

Each year 1,400,000,000 new smartphones sold
More than 2,000,000 apps in the Apple app store
Source: Deloitte 2016 Global Mobile Consumer Survey
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Mobile – smartphones are the most versatile platform ever, packed with sensors and
processing power
A platform with unparalleled capabilities
Todays smartphones have unparalleled capabilities. The computing power of a single Apple
iPhone 6S is 71x faster than the first iPhone and outperforms the Cray-2 supercomputer
built in 1985. But computing power alone is not driving the smartphone as one of the most
versatile platforms ever, it is the wide array of sensors that is built in. A typical smartphone
is equipped with:
•
•
•
•
•
•
•
•
•
•
•

Accelerometer
RGB light
Barometer
Camera
Fingerprint
GPS
Gyroscope
Magnetometer
Microphone
Proximity
Temperature

to sense movement of the device
to sense the color and brightness of the surrounding light
to sense atmospheric pressure
to visualize the environment of the device
to identify people based on their fingerprint
to track the geographical location of the device
to sense the orientation of the device
to sense the magnetic field to operate the device’s compass
to sense sound reaching the device
to sense when someone is close to the device
to sense the temperature around the device

58x

The iPhone 6 has 58 times the speed
of the 1989 CRAY-2 supercomputer,
which was used to design the original
Boeing 777

CRAY-2 supercomputer

Location aware and Context Enriched Services
The array of sensors in smartphones enable powerful apps that are aware of the location
(and direction) and other contextual elements. These apps combine information about
the user and his needs with all kinds of situational information to offer context aware
experiences. It includes proactively pushing content to the user to suggest products or
actions that may be attractive to the user in a particular situation.
Image: Wikimedia Commons
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3D Printing – additive manufacturing allows for efficient production of unique products
where and when they are needed
What is it and why is it disruptive?
A 3D printer uses a digital model to create a physical product through additive
manufacturing techniques.
•

The traditional production paradigm is based on large batches of identical products. 3D
printing makes it possible to economically create one of a kind products and changes
the traditional paradigm. This is already fundamentally changing the engineering
profession in some industries because it allows for the production of meticulously
different versions of a single product (for instance the piston section of a car-engine) for
performance testing purposes. As a result of this rapid prototyping, research and
development cycles can be shortened.

•

In the same way, 3D printing makes it possible to create personalized products that are
highly tailored to the needs and preferences of customers.

•

Although a lot of us associate 3D printing with layers of plastic on top of each other, the
number of materials that can be 3D printed is growing rapidly. From recycled plastic to
metal and from tissue to chocolate.

•

3D printing can be used to create spare parts at the time when it is needed and in the
location where it is needed, without having to keep large inventories of spare parts and
the logistics to distribute them.

Predictions
•

By 2020, 30% of insertable medical devices/implants will be 3D printed at or near
healthcare facilities

•

By 2020, 3D printing will reduce new product introduction timelines by 25%

Source: Gartner, Predicts 2017: 3D Printing Accelerates
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Blockchain – digitization of trust; indisputable and irrevocable transaction logging
without a third party in the middle
What is it and why is it disruptive?

Essence of blockchain

A Blockchain is a distributed database with a ledger of transactions. Transactions have data
that can be anything, depending on the purpose of the ledger. If used for cryptocurrencies,
the transaction data is a number. If used for medical records, the transaction data is
medical data. If used for warranties, the transaction data is the identification of a specific
purchased product. Blockchain is a completely different approach to establishing
undisputed and irrevocable transactions. Traditionally, trust is organized in the form of a
trusted third party, like banks or notaries, who have the role of capturing the “single value
of the truth”. Users have to trust the third party of keeping the integrity of their data.
Blockchain, however, rests on principles which are fundamentally different:

The essence of the Blockchain algorithm is in the way transactions are added to the ledger.
The process starts when a party creates a transaction and digitally signs it with its secret
key. This intended transaction is then broadcasted to special nodes in the network called
‘miners’. These miners invest their computing power to compete on validating intended
transactions and solving a computing power intensive ‘puzzle’ associated to the transaction
(by testing random numbers until one proves to be the solution). Once a miner has found
the solution to the puzzle, he broadcasts a validated block of transactions to all nodes in the
network, who can then easily check if the solution is indeed valid. Each node broadcasts the
results of his check as kind of a vote. If the majority of all nodes agrees, the new block is
validated and added to the blockchain by all. The node that found the solution to the
puzzle first gets a reward.

•

Instead of storing the ledger at one party in the middle, the complete ledger is
distributed and stored by thousands of nodes in a peer to peer network.

•

Transactions are between accounts or addresses which are uniquely identified by a
public key visible for everyone (can be anonymous if it does not link to any personal
identifiers). Each account or address has also a secret key (kind of a password) which is
only known to the account or address holder.

•

Transaction data can be any digital data and either visible to all (like Bitcoin balance) or
encrypted and only to see with the private key of the account owner (like medical
records).

•

The complete ledger consists of transactions grouped into blocks. Each block has a
hash* code and refers to the hash code of the previous block, thus forming a chain of
blocks (hence the term Blockchain). Once a block is added to the Blockchain, it is
distributed to all nodes in the network and can not be deleted and not be changed (with
the theoretical exception of more than 50% of the nodes agreeing to that).

*

hashing is the transformation of a string of characters into a usually shorter fixed-length value or key that represents the
original string. Hashing is used to index and retrieve items in a database because it is faster to find the item using the shorter
hashed key than to find it using the original value. It is also used in many encryption algorithms.
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Internet of Things – sensors and wireless connectivity are installed in all kinds of
devices to make them context-aware, adaptive, responsive and intelligent
What is it and why is it disruptive?
The Internet of Things (IoT) refers to the massive use of advanced sensors and wireless
communication in all kinds of physical objects. The wide scale use of sensor technology
creates massive volumes of data providing a fine grained digital view on the physical world.
This data can be used by smart systems that optimize the use of infrastructure and
resources.
IoT marks the third wave in the development of the Internet. The first wave provided fixed
connections to the Internet, the second wave connected a much larger number of mobile
devices (held by humans) to the Internet. The third wave connects a plethora of things (not
held by humans) to the Internet, creating a situation where the vast majority of all IP
addresses in the world belongs to objects instead of persons.

By 2020, there will be 20 billion IoT endpoints
(33% CAGR) - Gartner

By 2020, 20% of homes will contain more than
25 things accessing the Internet - Gartner

Why now?
The concept of connected objects is not new, but a number of developments have come
together to enable an exponential rise of IoT. These are:
•

Price erosion – The price of sensors has been dropping in the past five years and is
expected to remain decreasing with 5% per year in the next years. This allows large scale
use of sensors in an economically feasible way.

•

Ubiquitous wireless coverage – Sensors require access to wireless networks to make
the data available for processing. Ubiquitous wireless coverage is now available, even
through different types of networks (WiFi, 3G/4G and LoRa).

•

Abundant processing and storage – The big data that is generated by billions of sensors
needs to be stored and processed. The capacity of processing power and bandwidth has
increased and keeps increasing in an exponential way. Due to this, the capacity required
for the back end solutions is in place.

•

IPV6 – The newest version of the Internet Protocol allows for an almost unlimited
number of unique IP-addresses that can be assigned to identify any conceivable IoT
device.
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By 2022, IoT will save consumers and businesses
$1 trillion a year in maintenance, services and
consumables as predictive maintenance saves
10%-20% - Gartner
By 2030, there will be 500 billion devices connected
to the Internet - Cisco
Source: Gartner, Forecast: Internet of Things – Endpoints and Associated Services, Worldwide, 2016
Source: Gartner, Top Strategic Predictions for 2017 and Beyond, October 2016
Source: Cisco, Internet of Things, 2016
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Internet of Things – in the Consumer domain and in the Manufacturing Industry

IoT in the consumer domain: Smart Objects

IoT in the industrial domain: Industry 4.0

The combination of all kinds of devices with intelligent sensors and wireless
communication creates ‘smart objects’ with new functionality that adapt their behavior to
the context in which they are used. Complex networks of smart objects, communicating
with each other and with intelligent cloud systems, emerge. These new possibilities are
the source of a plethora of new products. According to Deloitte’s 2016 Global Mobile
Consumer Survey, Car based IoT already ranks #1 with 75% of consumers showing
interest, followed by Home based IoT (62%) and personal IoT such as smart watches and
other wearables (62%). Suppliers will try to change their business model to generate new
income streams from subscriptions to value added services, provided through intelligent
cloud systems (apps) connected to the smart object.

Industry 4.0 is a term that generally describes the automation and data exchange in
manufacturing technologies. It includes three different, sometimes interlinked
manifestations:

One of the disruptive effects of the Internet of Things is the fusion of information
technology with other technologies, like consumer technology, medical devices or
vehicles. A self driving car is both car technology as information technology.

•

the digitization and automation of the factory floor processes themselves through
cyber-physical systems allowing for unprecedented mass customization levels in endproducts

•

the ability to monitor the industrial end-product’s performance through IoT
technologies, thus improving uptime by means of sensor networks, data-capturing
and predictive modelling, allowing for better predictions on downtime, deploy
preventive maintenance and increase overall performance

•

The possibility to define and create eco-systems of both internal and crossorganizational services, creating a new business model moving away from selling
industrial one-off products with aftersales and maintenance included into an Internet
of Services, a business model that manages the whole life cycle of the industrial
asset(-s) involved.

This move towards an Internet of Services on top of Internet of Things capabilities can
already be observed in many capital intensive high maintenance environments such as
the printing/fax/scanning industry, in ship design and manufacturing, aircraft
manufacturing, aircraft engines, train manufacturing and complex machines for chipdesign and photolithography in the semiconductor industry. The business model change
involves much more than “just” the technology. It often touches finance (e.g. all kind of
performance based lease constructions), manufacturing (e.g. spare parts 3D printing on
demand), supply chain (the asset “indicates” a need for preventive maintenance and the
services and spare parts are arranged accordingly) and legal (liability / performance
based contracts / IP) amongst others. Yet for most industrial companies this business
model change is worth the effort since it creates an extended client relationship or
customer lock-in (depending on how you want to look at it).

© 2017 Deloitte The Netherlands

Digital Era Technology Operating Models - Deloitte Point of View

40

Internet of Things – 22 examples of sensor use

•

Air – Sensors that detect the level of air pollution in urban areas to take appropriate measures that
protect peoples health.

•

Noise – Sensors that monitor noise levels generated by entertainment venues in real-time allow
rapid interventions when permissions are violated.

•

Athletes – Sensors that use an accelerometer and gyroscope are used to detect the severity of a hit
to the head, which can be used by the coach to decide to pull athletes off the field to check for
concussions.

•

Parking spaces – Sensors that detect variations in magnetic fields generated by parked cars are
used to detect whether a parking space is free. The information is used to guide people looking for
a car space to the nearest free space.

•

Buildings – Sensors that monitor vibrations and material conditions in buildings, bridges and
historical monuments provide ‘early warnings’ in case of damages.

•

Perimeter access – Sensors that detect people in non-authorized areas are more efficient than
human security guards and can trigger immediate action on the right location.

•

Distribution vehicles – Sensors that detect the geographical location of each vehicle in a fleet are
used to optimize routes and create accurate estimates for delivery times.

•

Public lighting – Sensors that detect motion of people and vehicles in a street and adjust the public
lighting to the required level.

•

Energy usage – Sensors that monitor energy usage can be used to verify the energy efficiency of
“green buildings” and gain insight in further improving this efficiency.

•

Rivers – Sensors that detect river pollution e.g. caused by leakages of chemical plants in real-time
allow for immediate actions that confine the damage to the environment.

•

Green houses – Sensors that detect the micro-climate in terms of temperature, humidity and CO2
level are used to maximize the production of fruits and vegetables.

•

Roads – Sensors that detect the temperature of a road to provide early warnings to drivers in case
of slippery road due to e.g. ice.

•

Gunshots – Sensors that detect the sound of a gunshot are used to pinpoint the location with an
accuracy of 10 meters in real time and dispatch police to that location immediately.

•

Storage conditions – Sensors that monitor storage conditions of perishable goods such as
vaccines and medicines measure temperature and humidity to secure the quality of products.

•

Hazardous gases – Sensors that detect levels of explosive or toxic gases in industrial environments
and indoor locations allow immediate action to secure the safety of people.

•

•

Health – Sensors that measure vital metrics such as blood pressure and heart rate, are used to
monitor patients as they live their lives. The data is used to decide when the next visit to the doctor
is necessary and to improve patient adherence to prescribed therapies.

Storage incompatibility – Sensors that detect objects (e.g. dangerous goods) that are not allowed
to be stored together. e.g. inflammable goods and explosives. Or in hospitals, the presence of
blood for patient X in the operating room where patient Y is having surgery.

•

Traffic – Sensors that detect the speed and the number of vehicles using public roads are used to
detect traffic congestion and suggest drivers to take an alternative route.

•

Item location – Sensors that detect the geographical location of an object are used to track objects
to save valuable time searching for them.

•

Waste – Sensors that detect to what extent a rubbish container is filled, to optimize the trash
collection routes and to prevent trash being deposited on the street of a container is full.

•

Live stock – Sensors that are used to monitor animal health and predict illness based on changes
in movement and activity ("fit bit for cows")

•

Water – Sensors that detect water leakages in the water distribution network are used to align the
maintenance schedule to the actual loss of water.

•

Machines – Sensors that monitor the state of machine parts, e.g. by measuring temperature,
pressure, vibration and wear generate detailed data that can be used for condition based
maintenance; applying maintenance when it is needed instead of in regular intervals independently
from the status of the machine.
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Digital platforms – connect supply and demand in ways that were never possible before

What is it and why is it disruptive?

Examples

The emergence of digital platforms like Expedia, Uber and Airbnb caused a disruption in
each of their respective markets. None of these digital platforms own assets like hotels,
planes or taxis, but they match supply and demand in ways that were never possible
before.

•

Expedia - Only ten years ago, people used the services of a travel agency for booking
travel arrangements. This market has been totally disrupted by digital platforms like
Expedia. With only a few clicks, customers book hotel accommodation, plane tickets and
rental cars, leaving all administrative handling to the digital platform.

•

In the first place, digital platforms provide full transparency in supply (quality, price)
allowing customers to find the best matching offer without help from an intermediary.
These digital platforms provide mechanisms for rating the service and this feedback
provides valuable information for potential customers.

•

Airbnb - Airbnb transforms private homes into hotel rooms. Home owners can rent out
their house to travelers from all over the world, leaving all administrative handling and
payment processing to the digital platform. In The Netherlands, Airbnb was responsible
for 4,2 million nights, compared to 28,5 for all traditional hotels combined.

•

Second, digital platforms provide smooth and intuitive booking, fulfilment and payment
processes, taking much of the administrative burden away from the hands of suppliers.
This makes it easier for new suppliers to become active on the market. For example: the
presence of Airbnb lowers the threshold for home owners to rent out their house,
thereby increasing the supply significantly.

•

Uber - Uber provides real time matching of private drivers with citizens looking for a ride.
The digital platform and app connect supply with demand and arranges the full payment
process and rating process. To balance demand and supply, Uber uses dynamic prices
(‘surge pricing’) that are higher when demand exceeds supply.

In short, digital platforms disrupt markets in four ways:
•

Lower transaction costs – Digital platforms automate the entire process between
customer and supplier, making all kinds of traditional intermediaries unnecessary. They
provide convenience to both customers and suppliers.

•

Augmented supply – Digital platforms lower the threshold for new suppliers to become
active on the market, augmenting the supply side of the market.

•

Exponential scalability – Digital platforms do not own assets like hotels and taxis, and
are therefore exponential scalable. Parties like Uber, Expedia and Airbnb have been able
to gain large market shares in only a couple of years.

•

Adaptive Pricing – since digital platforms allow for (near) real time feedback loops
between supply and demand, both suppliers and platform providers have seized the
opportunity to turn their static fixed pricelists into adaptive pricing models in order to
boost the utilization rates and prevent non billable time for their assets.
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Big Data – Large volumes of rapidly changing rich data (structured data, sensor data,
audio, video) form the lifeblood of the digital economy
What is it and why is it disruptive?

Insight Driven Organizations

One of the most heard buzz-words is ‘big data’. In contrast to the name, this does not simply
refer to large data sets. We define big data as data too large to be processed by traditional
database management and analysis tools. Big data has the following three characteristics:

The true strength of analytics lies in its ability to help leaders make more informed, more
effective and more intelligent business decisions. This is the value of becoming an Insight
Advanced analytics
Driven Organization (IDO). By entrenching data, analysis and reasoning into the
organization’s
decision-making
processes, IDOs turn analytics into a core capability while
Advanced analytics
on enterprise
promoting
a
culture
of
data-driven
decision-making. As a result, organizations embed
data is applying statistical
analytics
across
the
entire
organization
techniques on complex data sets to and gain access to the analytical insights they need
to tackle
complex and
business
problems.
find patterns
correlations
between variables. Typical examples
are: outlier detection, clustering,
pattern recognition and link analysis.

•

Volume - Too large for traditional databases, data warehouses and analysis tools. Typical
examples: click-stream data, sensor data, location data of mobile devices, surveillance
camera data, medical images data, etc. In general, big data requires a distributed
approach with parallel software running on large numbers of servers.

•

Velocity - Rapidly changing data, for example a stream of online sales transactions or
real-time data of clicking behavior on websites.

•

Variety - Heterogeneous content, for example a combination of structured data from
enterprise systems, data captured from social media, sensor data and video data from
surveillance camera’s. In general, big data is assembled from multiple sources: data that
is generated internally, provided by partners and harvested from the public Internet.

Advanced visualization

Advanced analytics
Advanced analytics on enterprise data is applying statistical techniques on complex data
sets to find patterns and correlations between variables. Typical examples are: outlier
detection, clustering, pattern recognition and link analysis. It is often used in combination
with advanced visualization.

Advanced visualization
Visualization techniques extending beyond traditional graphs and charts and with
interactive features. It combines elements from information technology, psychology,
graphic design and art. The approach builds on human qualities like pattern recognition
and interpretation of color, brightness, size and motion. Fine grained sensor data of a city
can be visualized as an overlay on geographical maps to be interpreted by humans easily. If
done in real time, sensor data can be used to identify early warning signals and take the
necessary interventions.
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Drones – Unmanned aerial inspection and transportation

What is it and why is it disruptive?
Drones are unmanned aerial vehicles that are available as entry-level hobbyist model, but
also as enterprise model. The latter usually have six or more rotors, large blades and
multiple motors. They can be designed to maximize either payload or weight, being able to
carry up to three kilograms or flying over one hour time.
The drone market has benefitted from a number of advances in consumer electronics. The
rapid increase in quality of high-definition video enabled its primary use for aerial
inspection. The accelerometer and gyroscopes used in drones are bulk-produced for
smartphones. The availability of smartphones and tablets to control a drone removed the
costs of a separate controller device.

Examples
Typical examples of professional use for drones are:
•

Energy companies use drones to inspect wind turbines, which reach tens of meters in
the air, removing the need for someone to climb up a structure.

•

Building owners use drones to inspect their buildings, especially the parts of the
construction that are difficult to reach by humans, such as the roof.

•

Police forces and rescue units use drones to complement search and rescue missions,
especially by using infrared camera’s.

•

Geologists use drones to map unchartered territories, or to survey for oil.

•

Off-shore oil rigs can be similarly inspected.

•

Archeologists use drones to make a 3D model of sites and to patrol for looters.

•

Television stations use drones to film footage that would otherwise be hard to reach.

•

Medical institutions use drones to distribute medicines in the absence of viable roads.
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Inspection of water ways

First drone delivery

In The Netherlands, all water ways are under
the responsibility of the Water Board. This
Water Board started to use drones for aerial
inspection of water ways and nature reserves.
These areas are in general difficult to access.
Before the use of drones, a team of three
experts walked for days in an area to make
notes and take photos. With a drone, an
inspection can be done in an hour and the
video material remains available for later use.

On July 17, 2015, the first drone delivery
authorized by the FAA took place in the
United States. It was operated by Flirtey, a
startup based in Nevada. The delivery took
place during the annual free clinic run in a
remote area, serving 1,500 patients. Medical
supplies were delivered to an airport nearby,
broken up in smaller packages and taken by
the drones to the location where the supplies
were needed.
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Social Robots - Robots transcend industrial environments as they become more flexible
and acquire social skills. They will appear in our daily life environment
Traditional use of robots

Potential

Industrial robots have been around for decades already. They are used for assembling
products, handling dangerous materials, welding, spray-painting, etc. The total number of
industrial robots is estimated at 1,500,000 and is growing with over 200,000 units per year.
About 40% of all robots is used in the car manufacturing industry, which meanwhile has
been completely robotized. China currently shows the largest growth and is expected to
have more industrial robots than Europe or the United States by 2017, which is also
reflected in the recent acquisition of the German robotics firm Kuka by the Chinese
appliance giant Midea. In their current environments, robots have been successful because
they allow lower production costs compared to human labor. They work 24x7, do not get
tired and can work more precise and with less errors than humans.

Next to the traditional class of industrial robots, a new class of social / service robots
emerges. Particularly Japan has been investing in this field already for a long time given
their aging population. These robots are designed to operate in the same environment as
we live in and to assist humans performing all kind of tasks that increase quality of life.
Social robots are only in a premature phase. Unleashing the full potential of social robots
will probably take decades of research and development. However, the first real life
examples are already surfacing.

Innovations and relevance for the digital economy

ZORA care robot

Machine vision – Huge progress has been made in 3D-vision and the ability to recognize 3D
objects. Traditionally, industrial robots have a fixed position and require the object they
work on to be in a fixed position too. Robots with 3D vision are fundamentally different, as
they are able to operate in semi-structured environments which they interpret through
visual cues. As an example: the US postal service installed some 1,000 robots last year to
sort parcels. Amazon organizes the ‘Amazon Picking Challenge’ where teams from
universities and research institutions competed with robots that use 3D vision to pick the
right consumer items from Amazon warehouse storage facilities.
Cognitive and Social abilities – The second major innovation in robotics is robots acquiring
cognitive and social abilities. They use artificial intelligence and speech recognition to
interact with people through natural langue. Even more, they recognize and respond to
human emotions and express their own emotions too.
© 2017 Deloitte The Netherlands

Image: Shutterstock

The successful deployment of robots in industrial environments does not automatically
transfer easily to the broader digital economy and society in general. However, there is a
couple of innovations that made robotics interesting for non-industrial use. The common
denominator of these innovations is that robots become more flexible and acquire social
abilities that make them suited for entering the arena of our daily lives.

The ZORA (‘Zorg Ouderen Revalidatie
Animatie’) robot is based on the
generic NAO robot and has been
programmed to perform tasks in
environments where care is provided
to e.g. elderly and autistic children.
For example by demonstrating
physical exercises, playing games and
quizzes and being a companion in
walking around. The robot is
intended to augment the work of
human staff and not to replace them.
In 2015, ZORA was the first humanoid
robot that has been used in the
interaction wit real people. It won the
Health & IT Startup-awards in 2015.
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Conversational computing – Chatbots: Artificial Intelligence applied in the context of
widely used messaging platforms
What is it and why is it disruptive?
Chatbots are computer programs that interact with users by “chatting” through widely used
messaging apps like WhatsApp and Messenger. They use natural language, just like we do
when chatting with friends, and are therefore very human by design.
There are two main types of Chatbots: the one programmed by rules (and hence limited in
functionality) and the ones powered by Artificial Intelligence which are able to learn and
continuously get smarter, based on the interactions they are fed with. In general, Chatbots
are used for tasks like requesting information, providing customer service, booking tickets,
ordering food, etc.

Why now?
The popularity of Chatbots follows from three different reasons:
•

First, we see a trend of mobile users spending more time on their mobile device but not
downloading new apps to work with. There seems to be a maximum in the number of
apps people want to work with. As a response, brands make themselves available
through widely used messaging apps.

•

Second, advances in Artificial Intelligence make it possible to create Chatbots that
communicate in a way that resembles human communication. They understand natural
language and the context of communication in threads.

•

Third, in an attempt to improve (mobile) device interaction, some major tech companies
have invested in natural language capabilities to improve human-machine interfacing.
Whether it's Siri on the IOS platform, Google Now, Cortana in the Microsoft world, or
small vendors such as Robin, Assistant AI or Dragon Mobile, they're all attempting to
smartly marry natural language voice recognition with Artificial Intelligence.

Over the next years, conversational computer-user interaction will mature and become
more and more human-feeling, even to the point where users can not detect whether they
are interacting with a human or with a computerized agent. They will be able to remember
past conversations and personal preferences.
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Artificial Intelligence – Combine machine learning with the ability to interact via natural
language and create insight from massive amounts of data
What is it and why is it disruptive?

AI Technologies

The idea of Artificial Intelligence (AI) is not new, scientific research on AI is being done since
the 1950’s. It is, however, a technology that highly appeals to peoples imagination. There
are few other digital technologies subject to the same level of anthropomorphization. The
concept became known to the general public through AI characters like HAL 9000 in 2001: A
Space Odyssey and, more recently, The Matrix. This type of general AI is what Forrester refers
to as ”pure AI”, i.e. true intelligence in all respects that can not be distinguished from human
intelligence, or is even superior to human intelligence. This human-like form of AI is still the
subject of scientific research, but it does not exist today and it is certainly not available for
business use. Having said that, AI in a more narrow form (“pragmatic AI” according to
Forrester) is very real and the technology is ready to be deployed in business situations.
Although the market for these technologies is still maturing, vendors do exist and solutions
are offered through API’s and cloud delivery models. AI is, however, not one universal
technology but a heterogeneous set of technologies; building blocks that can be used
individually or in combination, stand-alone or to infuse existing applications with
intelligence. The most important technologies in this class are listed to the right.

•

Semantic modelling – a set of technologies providing a digital representation of
knowledge and understanding of the world (or a specific domain in it). It can have
different forms, such as ontologies, semantic graphs, taxonomies and classifications. It
analyses large volumes of data – structured and unstructured – and derives the basic
categories of being (i.e. abstract and concrete objects) and their relations. This
information is then used in AI systems to reason about the universe of discourse.

•

Speech recognition – capturing and processing audio signals of human voice and
translating these signals into written text with meta-data such as emotions or intent.

•

Biometrics – technologies to measures characteristics of human behavior like facial
expression, gestures and body language with the objective to understand engagement
levels, emotions and even intent and to take appropriate and personalized next-step
actions.

•

Video analysis – is used on large volumes of video streams, like generated by
surveillance camera’s in the public domain or in-store camera’s, to understand the
objects appearing in the video stream, their behavior and identify any anomaly to what is
considered as a ‘normal’ pattern.

•

Natural Language Generation – technologies that deliver computer generated insights
and information in a human-readable form of natural language, mostly in the form a
longer texts. For example to generate articles in digital media and financial reports.

•

Machine learning – a set of technologies and statistical models that can be applied on
specific, narrow problems for which models are defined and trained with large data sets.
The learnings derived from this can then be used to create predictions and ‘best-nextstep’ for a specific case.

•

Deep learning – a form of machine learning based on digital neural networks, to detect
patterns, relations and features in very large and complex data sets such as images,
sound waves, text and sensor data.

Source: Forrester, TechRadar: Artificial Intelligence Technologies, Q1 2017
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Artificial Intelligence – AI will fully replace humans in some scenarios, but in many cases,
AI will augment humans instead of replacing them
Will AI replace humans?

AI will replace humans in some scenarios …

One of the fundamental questions with respect to AI is whether or not it will ultimately
replace humans. In our introduction, we already distinguished between “pure AI” and
“pragmatic AI”, or – in other words – between general AI and narrow AI. There is a
fundamental difference between the two, which is often overlooked. One of the reasons for
this confusion is in the nature of terms like “neural,” “deep,” and “learning” that sparkle our
imagination and appeal to an anthropomorphic way of thinking about narrow AI. This is
however a mistake. Neural networks have more in common with generalizations of
statistical regression models than with a real human brain. Similarly, “deep” does not refer
to psychological depth, but to the approach to find complex patterns in large data sets. And
“learning” can best be described as numerically estimating large numbers of model
parameters. When people describe AI systems as “learning and getting better” they actually
mean that feeding the system with more data results in more refined statistical models and
more accurate parameter estimates. In short, the AI that impacts our economy and society
is not based on mimicking human thinking, but rather the result of statistical inference at
very large scale.

For sure, lots of simple cognitive tasks that are now done by humans can be better done by
AI systems. When cases are frequent and unambiguous, when cases are similar across time
(i.e. historical data is representative for the cases to be decided on now) and if the
downside costs of a false prediction are acceptable, algorithms can automate the decision.
In this class of human work, humans will be replaced by AI systems.

… but in general, AI will augment humans
For use cases that are more complex, novel or ambiguous, and for cases where the
downside risk of a false decision are not acceptable, AI systems will not replace humans but
augment them by providing suggestions with supporting evidence, based on processing
volumes of inputs that can not be handled by humans. For instance feeding an AI platform
such as Watson with thousands of medical publications on a specific field of medicine. It is
for these reasons that the ultimate goal of AI is not to create machines that think and act
like humans, but to design machines that augment humans and help them make better
decisions.

AI and humans are not alike
The question whether or not AI will replace humans can only be answered in the context of
the way humans and AI systems reason and decide. AI systems apply logic inference and
statistical models on large scale data as basis for creating insight and decision making.
Humans can be trained to think like that, but most of the time we use mental processes
that are driven by heuristics and rules of thumb that result in plausible, but often logically
dubious judgements. Our decisions turn out to be systematically biased and we are less
rational than we think. We need algorithms to de-bias our judgement.
On the other hand, data-driven statistical inference also has its limitations. Algorithms are
reliable only to the extent that the data, used to train the AI system with, are complete and
representative. If data used by AI systems is biased, the decision of the AI systems will be
biased too. Just as humans need algorithms to avoid the bias of heuristic thinking, AI
systems need human judgement to keep mission-critical algorithms in check.
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“The human mind is less computer-like than
originally realized, and AI is less human-like
the originally hoped”

Source: Deloitte Review, Cognitive Collaboration, Issue 20, 2017
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Artificial Intelligence – When AI is used to augment humans, some human skills become
less valuable, whereas other human skills become even more important
The value of human skills changes

Illustration: how Watson Oncology helps human oncologists

As routine tasks will increasingly be automated, the skills required for those tasks will tend
to become less valuable and less needed in the workforce. On the other hand, skills that are
required for the type of work that can not be automated becomes more valuable. These are
the skills to perform loosely defined jobs (common sense, general intelligence, flexibility
and creativity) and the skills for successful interpersonal interactions (emotional intelligence
and empathy).

Watson Oncology is an example of an AI system augmenting humans. This AI system has
been modelled by medical experts and trained for years with vast amounts of medical
literature, protocols and millions of patient cases. Machine learning is used to detect
patterns and relationships that goes undetected otherwise. When Watson analyses a
patient case, it combines this data with these learnings and comes up with a list of
suggestions for possible treatments, each with the underpinning evidence and a confidence
value. The human doctor evaluates these suggestions, makes the final decision and advises
the patient on the diagnosis and treatment plan.

Finally, as cognitive systems become able to mimic human skills and automate parts of jobs
and processes, the ability of critical thinking becomes more important. Insight always starts
with asking the right questions and that is typically a skill that is hard to automate. It is for
this reason that reasoning about fairness, societal acceptability and morality can not be
outsourced to machines.

“The best doctors of the future will combine the
ability to use AI tools to make better diagnosis with
the ability to empathically advise and comfort
patients” – Deloitte Review

Source: Deloitte Review, Cognitive Collaboration, Issue 20, 2017
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Artificial Intelligence – Tech giants like IBM, Google, Microsoft and Facebook are
investing in AI and infusing their products and services with intelligence
Google

Facebook

Google’s AI strategy has been articulated by Sundar Pichai (CEO) at the Google Pixel Event
2016 as “When I look ahead where computing is headed, it is clear to me that we are evolving
from a mobile-first to an AI-first world”. That is why Google is investing in AI capabilities,
through acquisitions like the one of Deepmind Technologies in 2014 and through the
internal “Google Brain” research group, focused on areas like Machine Learning, Natural
Language Understanding, Perception (audio and video recognition systems) and Robotics.
The goal is to infuse every Google service with pervasive intelligence, for example:

Facebook uses AI to understand the meaning of user generated content in its social media
platform: posts, images, videos, likes, comments, etc. Machine learning is used to predict
what a user is most likely to be interested in, click through and comment on. It is also used
to decide which advertising can best be shown to the user. Facebook uses various Deep
Learning tools for this, like DeepText to analyze text of postings and DeepFace to recognize
people in photos. With 510,000 comments posted, 293,000 status updates, and 136,000
photos uploaded every minute, this requires serious computation effort. A next step,
announced end 2016, is to apply AI on live video streams to detect offensive material as
part of content moderation efforts.

•

Google Translate – Use deep learning systems to translate texts with an accuracy that
approaches human translation. In 2016, human-computer scientists started reporting
sudden improvements on the quality of Google Translate. It appeared that as of the
previous weekend, Translate had been converted to an AI based system for most of its
traffic.

•

Google Photo – Use machine learning on digital images to identify the featured objects
and events. This is used to analyze photos for similar faces and group them together, or
to automatically create captions in natural language (e.g. “a man and a woman on a
beach eating ice cream”) used to enhance search.

•

Google Assistant – Google introduced its Google Assistant in 2016. The system uses
natural language processing, machine learning and a knowledge graph with more than
70 billion facts to be a general helper with a conversational user interface.

•

Android Speech – Use AI based speech recognition systems to enhance Android user
interfaces, combined with machine learning models to synthesize human speech from
text.
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Since 2015, Facebook is experimenting with the AI-powered virtual assistant “M” in its
Messenger platform. In general, virtual assistants are expected to help users with every day
life actions like booking a restaurant, ordering flowers, asking for the nearest shop, etc.
Facebook leverages the current reach of the Messenger platform.
AI research is organized through the Facebook Artificial Intelligence Research (FAIR) group,
founded end 2014. Researchers of the group speak at conferences and collaborate with
universities in scientific publications. The group is a supporter of open sources and
contributes with open source AI projects on GitHub.
The Facebook CEO, Marc Zuckerberg, is personally involved in AI. In December 2016, he
posted a couple of video’s on his timeline showing Jarvis, a virtual assistant he created for
his home as part of his personal 2016 challenge.
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Augmented Reality – digitally generated visuals superimposed on the view of the real
.world
What is it and why is it disruptive?

Why now?

Augmented reality (AR) allows a computer overlay to be superimposed on images of the
real world thereby allowing the user to experience relevant digital visual information “on
top of” reality. New AR technologies allow field engineers to receive on the job training at
the client site while repairing mission critical assets.

As a result of mass customization of products, the number of configurations of a certain
base technology platform is growing exponentially. Whether it be in the B2B or the B2C
market, training engineers to service all of these (slightly) different product manifestations
becomes increasingly difficult. A growing number of companies therefore is moving
towards a form of augmented reality in which engineers receive a generic training on the
platform they need to service, followed by an AR enabled “instant learning on the job”. The
online connection to a remote supervisor as well as the video capture of the repair and
maintenance job involved secures that the job is done properly and according to industry
standards and safety regulations.

Image: Shutterstock
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Virtual Reality – the potential of visual immersion enables a whole new market for
.digital experiences
What is it and why is it disruptive?

Predictions

Virtual Reality allows people – through immersive visuals and audio - to experience a world
that is fully digital and simulates the physical presence of that person in that environment.
It uses hardware in the form of a head-mounted display, showing a stereo computer
generated image. Sensors in the headset track movements and direction of sight, which is
used to change the users view accordingly. The promise of VR is to create a user experience
of actually being present in another place.

•

By 2020, 50% of the 50,000 largest businesses globally will have piloted or integrated
immersive head-mounted displays (HMDs) for enterprise and customer use (Gartner).

•

By 2020, the market for HMD devices will exceed 35 million devices and generate $75
billion in revenue (Gartner).

VR creates a new level of user interaction and can be used for various purposes. The first
commercial use will be in immersive gaming, where users see the game visuals around
them instead of watching them on a flat screen. Next, VR will be used to let people take
part in events that happen at distant places, like concerts or sports games. With VR, you
can be part of the 100 meters finals as if you were standing next to the track. It can also be
used to create experiences that are impossible to realize in the real world, like being on a
mountain top, flying through the air as a bird, walking on the moon or visit places that are
normally not open for public. This creates a whole new billion dollar market for VR
experiences.

Why now?
The promise of Virtual Reality is actually decades old and has never come to life before in a
commercial viable way. VR needs lots of processing power to create real-life images and
synchronize the images with the motion of the head. At this point in time, exponential
growth of processing power and high resolution screens brought us at the tipping point
where VR hardware becomes commercially viable for the first time. It will take years or even
decades to develop the first generation of VR devices further, but VR is beyond the hype
phase. Mark Zuckerberg of Facebook, which bought Oculus VR in 2014, sees VR as the next
platform, after mobile apps, to enable useful, entertaining and personal experiences.

Source: Deloitte, TMT predictions 2016
Source: Gartner, Competitive Landscape: HMDs for Augmented and Virtual Reality, Oct 2016
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6. Digital Strategy
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The essence of a Digital Strategy is to use digital technology as an enabler for a winning
position for the firm in its industry – possibly even changing the industry itself
What is Strategy?
In short, strategy is making choices. More specifically, strategy is making an integrated set
of choices that creates a winning position for the firm in its industry, by establishing
superior value relative to its competitors and sustainable advantage. It is about what a
company will do and what it won’t do, about who it will serve and who it won’t, where it will
devote resources and where it won’t. Keeping all options open is not a strategy, companies
can’t win without making choices.

Digital Strategy
The potential of Digital technology challenges companies to rethink how they create value
for customers, compete to capture value for themselves, and transform the way they work.
The fundamentals of cost advantage or superior differentiation still hold true, but in the
wake of digital disruption, the options for ‘where to play’ and the set of choices for ‘how to
win’ have changed. The essence of digital strategy is to use a deep understanding of how
digital transformation is redefining the primary drivers for competitive advantage.
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The essence of creating a Digital Strategy is answering the five fundamental questions of the
strategy cascade …
The Strategy Cascade
Defining a winning Strategy isn’t a fuzzy or mystical process. Instead, it is highly structured
and consists of answering five fundamental questions:
•

What is our winning aspiration? The purpose of the organization, its motivating
aspiration. A statement about the ideal future that is designed to last for some time and
exists to align activities within the firm. In general, winning aspirations focuses on people
(consumers, customers) rather than products or money. (See page 57 for examples of
such aspirations).

•

Where will we play? What is the playing field where we can achieve this aspiration.
Defined in terms of geographies, product types, consumer segments, distribution
channels and vertical stages of production. It is about understanding the possible playing
fields and choosing between them. The answer to the ‘where to play’ question has far
reaching consequences. It can imply moving to adjacent markets, trying to win a new
customer segment, extending to other geographies, or focus on a smaller geography.

•

How will we win? The distinctive way to win on the chosen playing field. It encompasses
the value propositions and the ingredients of the firm’s competitive advantage. The
‘where to play’ and ‘how to win’ questions are highly interrelated and must be considered
together.

•

What capabilities must be in place? These are the four or five activities the organization
needs to do exceptionally well to deliver on the formulated ‘where to play’ and ‘how to
win’ questions. They are the differentiator between winning and losing.

•

What management systems are required? These are the four or five systems to execute
and measure the strategy. They include rules, norms, processes and measures. The
management systems are to support the capabilities identified.

Source: A.G. Lafley and R.L. Martin, Playing to Win: How Strategy Really Works, Harvard Business Review Press, 2013
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… which is done in a way of working fully in line with ‘digital DNA’
Identify strategic options faster

Traditional strategy definition

Options?

1

2

So what?

Insights

Traditionally, strategy definition started with an extensive analysis phase in which lots of
data were collected, structured and analyzed. Typical area’s to be analyzed were: the
internal as-is situation (strengths and weaknesses), as-is market structure and competitors
(what are others doing) and market and technology trends (how will this impact the market
and us). The results of this analysis boiled down to strategic questions, strategic options and
were the basis for fundamental choices. In practice, most of the resources and time were
spend on this analyzing phase. As a consequence, insights built up slowly, and the ‘so what’
question could only be answered at a relatively late stage (see in the diagram top right). In
hindsight, once the strategy was defined, many of the effort spent in the analysis phase
appeared to be not very relevant to the end result.

Strategy definition in the digital era
Early insights
Late insights

In the digital era, a new way of strategy formulation is necessary. First, in an ever changing
digital world, strategy is not something that can be defined once per three to five years.
Instead, strategies need to be continuously aligned. Second, strategy definition in
companies with digital DNA follows an agile and hypothesis based approach (represented
by the blue line in the diagrams to the right). The process starts with divergent thinking to
create hypotheses about the future strategy. It is followed by an iterative process of
hypotheses testing, where they are either rejected, reformulated or accepted. Data is
collected insofar it is needed to test or elaborate a hypothesis or set of hypotheses. This
approach generates quick and valuable insights in the short term and it is more flexible to
adapt to insights gained during the process. The ‘so what’ question is on the table in an
early stage and most thinking can be used to answer that question.

Time

Faster convergence allows for early focus

Diverge
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Furthermore, to create the digital strategy, multiple horizons need to be considered, as digital
technology has different implications on different horizons
What is our Winning Aspiration?
Today  1 year

Today  2 years

Today  3 years

Stability

Regulatory Change

New Business Models

IT Cost Reduction

Platform Renewal

Lean Startup / Design Thinking

Cyber Security

Application Optimization

Disruptive Innovation

Where will we
play?

Where will we
play?

How will we
win?

How will we
win?

What
capabilities
must be in
place?

How will we
win?

What
capabilities
must be in
place?
What
management
systems are
required?
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In the digital era, winning aspirations are inspired by the disruptive potential of digital
technology
Amazon

“To be Earth’s most customer-centric company,
where customers can find and discover anything they might want to buy online.”

What is our
winning
aspiration?

Tesla

“To accelerate the world’s transition to sustainable energy.”

Philips

Where will we
play?

“To make the world healthier and more sustainable through innovation.
Our goal is to improve the lives of 3 billion people a year by 2025.”

Spotify

How will we win?

“Give people access to all the music they want all the time - in a completely legal & accessible way.”

Nike

“To bring inspiration and innovation to every athlete* in the world.
(* If you have a body, you are an athlete)”

Facebook

“To give people the power to share and make the world more open and connected.”

© 2017 Deloitte The Netherlands
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Digital technology opens new strategic options for the where to play question. These options
play out differently for each of the three horizons.

OWN THE PLATFORM – Take on the role as
aggregation platform in an industry by facilitating
transactions to connect users and resources via a
digital platform. The value of a digital platform for its
users increases with the number of connections.
Hence, there can be only few successful platforms in
the market (per industry).

DIGITIZE PRODUCTS – Either completely digitize
your product (like music) or infuse physical products
with digital technology (like cars) to make them
smart. Offer products that are easy to access, adopt
and use and seamlessly fit into the customers life.
This creates competitive advantage over incumbents
that have not yet digitized their products.

CREATE NEW MARKETS (Blue Oceans) – Use digital
technology to unlock new, latent, demand and
create a new and uncontested market space. This
requires significant investments, both in technology
and in marketing, but has the potential of a large
pay-off. Today, Virtual Reality is an example of a
technology to create new markets with.

EXTEND CHANNELS – Use digital technologies like
internet, mobile apps, wearables, augmented reality
and virtual reality as new distribution channels.
These digital channels must be intuitive, interactive,
personalized and context aware. Netflix is an
example of a company that shifted entirely from
physical channels (DVD’s) to digital channels (video).

ACTIVATE THE DATA – Use digital technology to
generate detailed data about processes and assets
and leverage this data in combination with
predictive analytics to create insights that minimize
cost of ownership. Either sell these insights to
customers directly (insights-as-a-service), or use
these insights yourself to provide managed services
to customers.

© 2017 Deloitte The Netherlands

CUSTOMER CENTRICITY – Use digital technology to
support a value-creation or experience-inducing
customer strategy. Deepen customer engagement
with the product and the brand. Elicit emotions that
stay with customers beyond the usage of the
product. Let products be associated with an
expression of self, helping achieve as sense of
identity and status.

What is our
winning
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Where will we
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The how to win question is highly related to innovative use of digital technology, both
customer facing and in the non-customer facing core of the company
Potential impact of digital technology
Digital technology has many opportunities to make distinguishing choices for the ‘how to win’ question. To
structure these opportunities, we distinguish three main areas of the business mode:
•

Channels (customers, customer relations, interaction with customers)

•

Operations (human resources and skills, business processes, partner networks)

•

Products (products and services, value propositions)

Impact on ‘Channels’
•

Digital channels to eliminate intermediaries between you and the customer

•

Data & algorithms for real-time and completely personalized digital marketing

What is our
winning
aspiration?

Where will we
play?

Impact on ‘Operations’
•

Agile way of working to shorten product life cycles and introduce new products more frequently

•

Algorithmic business to automate routine manual cognitive work

•

Robotic Process Automation to automate routine manual cognitive work

•

Artificial Intelligence to augment human staff, like Watson Oncology does for medical doctors.

•

Augmented Reality to enhance the work force with guidance in executing non-frequent tasks.

•

Social technologies for better collaboration and cross-pollination in the organization

•

Crowd sourcing methods for ideation and solving business problems.

•

Data for better planning and forecasting to optimize asset utilization

•

Ecosystems to co-create and innovate

How will we win?

What
capabilities must
be in place?

Impact on ‘Products and Services’
•

3D Printing to provide unique and personalized products, at the place and time they are needed

•

IoT technology on large scale to make products digitally infused and smart

•

Mobile apps to augment physical products with value-added services

•

Virtual Reality to offer new experience-based services in the market

© 2017 Deloitte The Netherlands
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After defining the digital strategy, strategic choices need to be translated into implications for
the Technology Operating Model and Technology Capabilities
Digital Strategy

Technology Operating Model choices and Technology Capabilities

Clients / Users

What is our
winning
aspiration?

Products / Services
Channels
Funding

Where will we
play?

Cost charging

Vision and
Innovate

Analyse

Performance metrics
Processes

How will we win?

Value

Capabilities
Sourcing

Protect

Transform

Organization structure

What capabilities
must be in place?

Governance
Culture

What
management
systems are
required?

Operate

Infrastructure
Systems
Data

Digital technologies have become a game changer for the five fundamental
strategic questions in the Strategy Cascade
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The nine big shifts that shape a Digital Era-proof Technology Operating Model are discussed in
Volume 2 of this Deloitte Point of View
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7. Appendices
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