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EXECUTIVE SUMMARY

In the last two years, companies have had to accelerate their rates of digital transformation to
cope with the impact of the COVID-19 pandemic. Previously innovative practices such as virtual
communications, personalized digital engagement, immersive modeling, rapid prototyping,
and efficient collaboration are now mainstream.

The disruption caused by the pandemic has created two classes of companies. The first, with
a low level of digital maturity, struggled to implement these innovative practices, and is still in
the process of catching up. The second, with high levels of digital maturity, has thrived, and
already implemented most of the latest innovative practices. This group is looking to prepare
for the next wave of digital disruption, which we believe is a series of market movements and
innovative practices we can broadly call “convergence.”
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INTRODUCTION

Convergence is the blending of previously separate technologies, processes, and data to
create new combinations of products, services, and experiences that reshape industry
structures. Most companies today believe they will be impacted by convergence to some
degree in the next few years. The more digitally mature companies anticipate a greater impact
on their business, while the less mature companies are not as focused on it yet.

We identified four levels of convergence:

Process Convergence:

Formerly discrete processes and workflows
are now being connected across our business
for greater efficiency and integrated goals.

Technology Convergence:
Technologies such as Cloud, loT, Al
Supply Chain, Augmented and Virtual
Reality are converging to create new use
cases and solutions.

Data/information Convergence:

Formerly siloed data/information is now
more accessible and being used across our
business and industry to power a range of
new products and services.

Industry Convergence:

Formerly discrete industries are becoming
more similar and connected, creating new
opportunities for value creation.

Our research found that a business’ level of
digital maturity tends to dictate which level of
convergence it believes has the most impact
on it. Less mature companies tend to focus
on process and technology convergence to
achieve gains in efficiency. The more digitally
mature companies focus on data and industry
convergence with the goal of innovation.

By understanding the different levels of
convergence, and assessing their own
stages of digital maturity, companies can
better prepare for the next wave of digital
transformation. Companies that identify
and act on the opportunities created by
convergence early are well positioned to
gain an early competitive advantage.
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DIGITAL TRANSFORMATION'S
DISRUPTION OF THE STATUS QUO

The COVID-19 pandemic’s impact on digital
transformation was swift and apparent. It
immediately exposed the businesses that
were digital laggards and rewarded the

ones who had high levels of digital maturity.
Businesses across every industry scrambled to
optimize virtual customer interactions, supply
chain logistics, ecommerce, and personalized
digital communications. If companies were
hesitant, or dragging their feet before, the
pandemic forced them to accelerate their
digital transformation initiatives at breakneck
speed. In weeks and months, we saw them
implement transformation initiatives that
would normally have taken years.

In our survey of 749 leaders across key
industries (Architecture, Engineering

and Construction, and Design and
Manufacturing), we found that two-thirds
(65%) of respondents experienced “great”

or “moderate” disruption to their businesses
due to digital transformation (Figure 1). An
even larger percentage (71%) expect to
experience continued disruption due to digital
transformation in the next two years.

The pandemic-produced acceleration
drove home two key truths for many

businesses. First, that disruption due to digital
transformation is outsized and inevitable. And
second, that digital disruption is continuous
and accelerating.

However, not all companies experienced, or
viewed digital disruption equally. Among the
industries we surveyed, respondents from the
design and manufacturing sectors were more
likely to have experienced major disruption

Figure 1:

Most Respondents Expect to See More
Disruption from Digital Transformation
in the Future

"To what extent has digital transformation disrupted your
industry in the past two years? To what extent do you expect
digital transformation to disrupt your industry in the next
two years?" Percent that responded "Great Extent" or
"Moderate Extent".

All 65%

respondents 71%

69%

D&M
75%

58%
AEC

65%

M Experienced  Base: 749 respondents Total
M Expected (497 D&M, 210 AEC)
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to their businesses. They also expected to
experience further digital disruption in the
coming years.

This makes sense, as design and
manufacturing firms have worked hard to
digitize operations across their organizations
in recent years and are correctly anticipating
continued innovations in the technologies
and practices they deploy.

The Importance of Digital Maturity
In addition to variations by industry, we also
found noticeable variations in responses by
how digitally mature a company rated itself.
Our respondents indicated their levels of
digital maturity by self-selecting themselves
into one of the following stage definitions.

Stage O: “Digital transformation is not a
priority for us, nor do we expect it to become
one in the short term.”

Stage 1: “We've just begun to build a business
case for digital transformation.”

Stage 2: “We're starting to understand
customer journeys, improving digital skills,
mapping processes and seeing early traction.”

Stage 3: “We've begun to digitize our
operations at scale, but modernizing
platforms and processes is happening on
a departmental basis.”

Stage 4: “We have digitized operations and
are now focused on integrating them so that
data can be used more strategically across
the organization.”
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Stage 5: "We have laid a strong digital
foundation and are now focused on leveraging
data and Al to optimize processes; products
and services; and customer experiences.”

Digging into our survey results, we found that
expectation of future and further disruption
was strongly correlated with digital maturity
(see Figure 2).

Figure 2:

Expectation of Future Disruption from
Digital Transformation, by Digital
Maturity Stage.

"To what extent do you expect digital transformation to disrupt
your industry in the next two years?" Percent that responded
"Great Extent"

Stage 2 _ 15%
Stage 1 _ 23%

Digital Maturity Level

Base: 677

This finding indicates that digitally mature
companies, having undergone significant
changes to their business, are in a better
position to not only recognize future digital
disruptions, but also prepare for them.
Companies who have already undergone
the difficult process of digitization, increasing
digital literacy, and changing key processes
would conceivably have more access to data
on disruptive trends, and are more likely

to be agile enough to respond to them.
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Technology Adoption

Varies by Digital Maturity Stage
The technologies used also differed
substantially by digital maturity stage.
Respondents in more advanced stages of
digital maturity were more likely to use all
types of technologies, and saw substantial
increases in the use of cloud collaboration,
digitization, factory automation, and digital
twin (Figure 3).

Convergence: The Next Stage

of Digital Transformation

The acceleration caused by the pandemic
created two different classes of companies.
On the one hand, we had businesses that
had to play catch up, and implement digital
practices that customers have now come

to expect as table stakes. On the other
hand, we had companies who were well
prepared, and even thrived during the
pandemic. As our data shows, these digitally
mature companies are now anticipating,
and preparing for the next wave of digital
disruption, which we believe is “convergence.”

Figure 3:

For the purposes of this report, we define
convergence as the blending of previously
separate technologies, processes, and data
to create new combinations of products,
services, and experiences that reshape
industry structures.

Most businesses today recognize
convergence as a trend that will impact them
in some form. Our research found that 58%
of all respondents had either given some
thought to convergence or believed that

it is one of the most critical influences on
their business.

However, that doesn't necessarily mean
convergence has entered the mainstream.
Several interviewees confessed they use

the term convergence sparingly, partly
because of the lack of a consensus definition,
and partly because it's not a part of their
everyday work.

Technology Used in Digital Transformation, by Digital Maturity Stage

Percent who said their company was using each as part of its digital transformation strategy,

among those who have a digital transformation strategy in place

Cloud Collaboration 34% I 56% I 66 I 679 I
Artificial Intelligence 25% I 40% I 46% I 60% I
5G/Broadband 44% I 39% I 45% I 58% I
Digitization 31% I 46% I 56% I 58% I
Internet of Things 29% I 45% I 48% I 52% I
Common Data Environments 13% I 24% I 31% I 38% I

3D Printing 29% I 27% I 26% I 37% I

3D Modeling 23% I 40% I 34% I 34% I
Industrialized Construction 21% 25% I 33% I 31% I

Factory Automation 1% 20% I 28% I 29% I

Digital Twin 19% I 13% I 22% I 26% I

Dfma (Design for Manufacturing) 1% 1% 17% I 25% I

Generative Design 16% I 22% I 27% I 24%
Prefabrication 9% Il 15% I 17% 16% N

None of the above 1% 1 0% 0% 4% M

Base: 581 respondents Stage 2 Stage 3 Stage 4 Stage 5
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"I would never use the term convergence
in my daily interaction with the business

or my IT organization,” said one executive.
“l can have that conversation with ClOs
but not with old school IT professionals
and leaders - they’ll look at me skeptically.”

This would imply that while many companies
are actively dealing with the downstream
impact of convergence, they may not yet
recognize convergence as a trend on its own.

In other organizations, however, convergence
was a topic of critical importance. We found
that digital maturity was a strong predictor

of how much a company believed it would be
impacted by convergence (Figure 4).

Fifty-nine percent of companies with

the highest digital maturity (Stage 5) said
convergence was one of the most critical
influences on their business. As the levels

of maturity decrease, so does recognition of
convergence as disruptive trend. This makes
sense, as less digitally mature companies

are still playing catch up and struggling to
implement practices and innovations that are
the current goals of digital transformation. It
would be difficult to convince them to bypass
those efforts and focus on a still nebulous
idea of convergence. With 58% of companies

Figure 4:

Higher Digital Maturity Stages

Are More Likely to See Convergence
as a Critical Influence

Percent Who Selected “Convergence is one
of the most critical influences on my business”

stage 4 || GGG 25
stage 3 ||| G 7+

stage 2 | N 15

Stage 1 - 7%

Digital Maturity Level

Base: 677 respondents

at Stage 3 or lower levels of digital maturity,
convergence is still a peripheral conversation.

This does not mean, however, that less mature
companies should wait until they reach later
stages of digital maturity to think about and
prepare for convergence. In fact, to reach
Stage 5 and reap the rewards of convergence,
the foundation for convergence needs to be
built as early as possible.

The first step to building that foundation is to
understand all the ways convergence is taking
place and identify the categories that will have
the most impact on the business.
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THE FOUR LEVELS OF CONVERGENCE

Convergence is an umbrella term for the
outcomes of many different developments
and innovations happening in the digital
world today. Digital transformation initiatives
lead to new capabilities, which in turn create
synergies, efficiencies and even new product
and service offerings. To help better describe
these developments, it's useful to group them
under four broad categories of convergence:

Process Convergence: Formerly discrete
processes and workflows are now being
connected across our business for greater
efficiency and integrated goals.

Technology Convergence: Technologies
such as Cloud, loT, Al, Supply Chain,
Augmented and Virtual Reality are converging
to create new use cases and solutions.

Data/information Convergence: Formerly
siloed data/information is now more
accessible and being used across our
business and industry to power a range of
new products and services.

Industry Convergence: Formerly discrete
industries are becoming more similar and
connected, creating new opportunities for
value creation.

By creating convergence levels, we can chart
the impact each type of convergence has,
and how it varies by industry (Figure 5).

Figure 5:
Technology and Process Convergence
Have the Greatest Impact on Industry

"Below are some common types of convergence.
Which are affecting your industry today?"

65%

Technology 1%

convergence 53%

p 49%
rocess 49%

convergence 50%

33%
33%
33%

convergence 239

Data/Information
convergence

5%
None of '4%

the above 6%

M All Respondents
H D&M
W AEC

Base: 749 respondents
Total (497 D&M, 210 AEC)

Very few respondents (5%) in our survey
said none of the above convergences
impacted them, which highlights the
widespread impact and reach of each of
these industry developments.

Overall, respondents were most likely to
perceive technology convergence as having
the greatest impact on business, followed by
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process convergence. This highlights how
ongoing developments and innovations in
tools and practices are usually at the forefront
of any transformation efforts. Since these
changes are easily recognizable, adapting

to them is a more straightforward and
quantifiable process. On the other hand, data
and industry convergence may be perceived
as less impactful since these changes are
slower, and their impact on the business takes
longer to become apparent.

Technology convergence saw the greatest
difference by industry sector, with D&M seeing
the greatest impact and AEC the least.

Digital Maturity

Drives Convergence Priorities

We know that digitally mature companies
view digital disruptions and their impact in a
fundamentally different way than less digitally
mature companies. This is also true for how
they quantify the beneficial impact of different
convergence categories (Figure 6).

Process convergence dominated at Stage 1
and 2, because early digital transformation
initiatives typically target the digitization

of existing processes, creating ample
opportunities for process convergence.

For less digitally mature companies, efforts
focused on transforming processes may have

Figure 6:

an easier time securing investments since their
impact is more apparent, in a shorter period.

At Stage 3, the digital transformation focus
shifts to scaling digital maturity, especially
across entire departments or functions.
For example, to scale innovative practices
and unify the efforts of different channels,
marketing may combine several disparate
and channel-specific tools into a single
digital marketing platform. This highlights
how process convergence leads to
technology convergence.

We see the focus of technology convergence
peak with Stage 4 companies because of
their focus on integrating platforms to gain
synergies across the organization.

Once platforms and processes have been
integrated, it creates a strong foundation
for data convergence. Focus on data
increases substantially in Stages 4 and 5 as
the converged technology platforms create
opportunities for newly integrated data,
analytics, and insights to deliver value to
multiple stakeholders across the business.

It's only at Stage 5 when industry
convergence gains traction, as this is when
digital maturity is at the point where the
organization can leverage data and Al to

The Benefits of Each Convergence Type Differs by Digital Maturity Stage

Stage O

No Impact
of Convergence

Stage 1 Stage 2

Process
Convergence

Technology
Convergence

Stage 5

Stage 3

Stage 4

Data
Convergence

Industry
Convergence
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create new converged products and services
that tap into relationships and partnerships
with external partners. It's important for
companies to build their own internal digital
capabilities first, before they can partner with
other, similarly mature businesses to reap the
benefits in their shared industry space.

Let's take a deeper dive into each
convergence focus area to understand the
opportunities - and the challenges - that
each one poses.

Process Convergence

Process convergence is typically the starting
point for most companies as they embark

on their digital transformation initiatives.

As key processes become more digitized, the
boundaries that kept them separate start to
blur when technology makes it easier to share
communication, data, and goals. As a result,
businesses have an easier time recognizing
the benefits of integrating certain processes.

For example, in the past, ecommmerce and
digital marketing were two separate practices
within a firm, with separate goals, teams,
software and expertise. As companies started
to see how both practices were operating in
the same realm of customer engagement, the
processes started to become more integrated,
and today at many businesses, it isn't
uncommon to see digital marketers working
in close collaboration with ecommerce teams
to prospect, attract, convert, and re-engage
customers in a seamless journey.

Other areas of process convergence
include design and manufacturing teams,
who now recognize the benefits such as

lower cost, less waste, and faster production
times when they integrate their formerly
separate practices.

“By leveraging repetition in processes

we have saved more than 50% of the
production time with those processes,”
said Paul Murphy, CTO at architecture and
engineering firm GHD. “We're spending
more time thinking about the client's
problem rather than about how we were
going to represent it.”

Another added benefit of process
convergence is the preservation of data
across different process collaborators.
“One of the things we're trying to do is
integrate more information into models,
bridging the information gap between
design and what is constructed, solving
problems before they are encountered
in the field,” said Trevor Hietpas, Manager,
Insights and Analytics at The Boldt
Company, a construction firm.

“For example, engineers can inform
designers as to how constructible their
designis.”

Antonios Kontsos, Professor of Mechanical
Engineering at Drexel University, shared
how a technology advanced manufacturing,
coupled with loT, Al, and 5G enables the
creation of digital twins that allow for digital
modeling of complex operations. "If we
embed data-driven procedures into the
workflow from the start, we can realize
huge benefits simply by harvesting the
information coming directly from the asset
to understand how they perform and fail,
and then use the digital twin to model

for optimization."
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Many of our respondents (28%) chose
improving efficiency and reducing

operating costs as the top benefit of process
convergence, followed by driving innovation

and improved decision making (Figure 7).
This highlights why process convergence
gets an easier buy-in than other types of
convergence. It can deliver early and easy

wins around initiatives that quickly impact the
bottom line such as reducing costs or building

better products.

It also explains why process convergence

is more of a priority for less digitally

mature companies. Companies in Stage 1
(50%) and Stage 2 (45%) saw the biggest
benefits of process convergence (Figure 8).
But by Stage 3, the hard work of wringing
more efficiencies from processes reduced
the benefits and added challenges due to
convergences. This would also suggest that
there are diminishing returns to process
convergence and once a company reaches
a certain level of maturity, it should look

to invest in more sophisticated areas of
convergence such as technology or data to
receive increasing benefits.

Figure 8:

Figure 7:
The Benefits of Process Convergence
Improve efficiency

and reduce
operating costs

28%

Drive innovation 17%

Improve business

16%
decision making

Streamline/
Optimize our
supply chain

12%

Improve customer
experience and
engagement

N%

Guard against
commoditization/
competitive
depositioning

7%

Drive customer
acquisition and revenue

5 I
2

Promote our
organization's ability
to meet desired
sustainability outcome

3%

Be seen as
trustworthy
ecosystem partner

2%

Base: 283 respondents who experienced benefits from
process convergence

Organizations in Stage 1 and 2 Saw the Greatest Benefits from Process Convergence

-@- Experienced benefits from convergence
-@- Encountered challenges due to convergence

50%
45%

37% 36%

s
26% M
9, —

Stage O Stage 1 Stage 2

Base: 749 respondents

21% 22%

Stage 3 Stage 4 Stage 5
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Technology Convergence

Technology convergence is the natural
progression from process convergence

as the tools and software being used by
different business teams start to integrate and
become multi-functional rather than single
use. Connected or smart devices are a great
example of technology convergence, where
we see formerly single use products such as
a watch get upgraded to Apple Watches and
Fitbits that can track heart rates, make phone
calls, and communicate with other devices,
along with the original function of telling time.

Today's most innovative technologies such
as cloud computing, loT, Al, Augmented and
Virtual Reality are the foundational elements of
many technology convergent solutions. They
allow products and services to offer much
more than their core value proposition and
instead deliver a portfolio of benefits to the
user. These include data storage, predictive
analytics, cross-device communication,

and simulation, all within a single device or
software. Although it seems like table stakes

now, it wasn't too long ago that we needed
separate devices or software to perform those
tasks separately.

We also see this type of multi-functionality in
business software such as email marketing
platforms that are now upgraded to handle
social media posts, landing pages and
integrations with sales systems. It's far more
efficient than buying separate tools for each
of those tasks, and it incentivizes teams to
collaborate with a focus on the customer,
rather than their individual goals.

These technology upgrades reflect the
converging processes that have brought
siloed teams together and given them the
mandate to collaborate. The upgrades are also
not cheap and require a sizeable investment
upfront. That's why technology convergence
requires a higher level of digital maturity to
justify the investment. Without doing the
hard work of aligning teams and streamlining
processes, high-end software can become
more of a burden than a solution.
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However, that high upfront cost is offset by
the improved efficiency and reduced costs of
multi-functional software. Much like process
convergence, respondents rated these as

the top benefits of technology convergence
(Figure 9).

The impact of these benefits varied across
different industries and levels of maturity.

The more mature Design and Manufacturing
industry saw a much greater benefit from
technology convergence than other
industries, implying that D&M businesses have
many more use cases for integrating teams
and processes than other companies, who still
see the benefit in having teams stay in their
lane, perhaps to allow for better specialization.

“We believe in having more integrated
project team relationships,” said Hietpas.
“We want to be reading from the same
sheet music, and mechanisms like a shared
risk pool help align the incentives of the
whole project team.”

As digital maturity increases, so does

the beneficial impact of technology
convergence, peaking with companies in
Stage 4 (Figure 10). However, increasing
benefits come with increasing challenges,

Figure 10:

Figure 9:
Benefits of Technology Convergence

Improve efficiency
operating costs

Improve customer
experience and 16%
engagement
Improve business o
- . 1%
decision making

Streamline/
Optimize our
supply chain

Guard against
commoditization/
competitive
depositioning

Drive customer 5%
acquisition and revenue °

Promote our
organization's ability

to meet desired
sustainability outcomes

Be seen as
trustworthy I 2%
ecosystem partner

6%

2%

Base: 376 respondents who experienced benefits from
technology convergence

highlighting the added complexity that comes
with operating multi-functional platforms
across collaborating teams.

Benefits and Challenges of Technology Convergence, by Digital Maturity Stage

—@- Experienced benefits from convergence
-@- Encountered challenges due to convergence

67%

Stage O

Base: 749 respondents

Stage 3 Stage 4 Stage 5
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Data Convergence

The increasing digitization of our world has
created a vast amount of data that is now
more accessible than ever for businesses.
With the use of ever-improving technology
platforms, companies can access digital
and analog data from muiltiple sources, for
a variety of use cases. In the past, we've seen
business teams access data limited only to
their domains or job functions. We're now
seeing the trend of teams accessing data
from multiple, often disparate sources and
leveraging them for business success.

Peloton is a great example of a machine
that operated off a single source of data

(a person riding an exercise bike) and
eventually turned into platform that brings
together multiple data sources to create

a uniquely immersive experience for the
rider. It's a data-driven convergence of
hardware with an offering covering classes,
entertainment (such as digital music) and
connection with a community of like-minded
people, all within a single point of access.

For internal processes, business teams are
no longer restricted to data specific to the
platforms they use within their tasks. For
example, product designers can access

UX testing data from one platform, analog
survey data from another, and real-time user
behavior from another to continually optimize
their product. These data sources may live

in different repositories and be managed by
different owners, but their convergent use
within the product team generates value that
is greater than the sum of their parts.

The benefits of data convergence differ
significantly from the previous two
convergences in process and technology.

If achieving efficiency was the main objective
in process and tech convergence, improving
the customer experience and engagement
is what's driving data convergence (Figure
11). By bringing multiple sets of data together,
customer engagement teams have a better
chance of recognizing customer needs and
delivering the most relevant messages or
offers to them, on the channels they prefer.

Figure 11:
The Benefits of Data Convergence
Improve customer

experience and
engagement

24%

Improve efficiency
and reduce
operating costs

20%

Improve business

16%
decision making 6%

Drive innovation 13%

Streamline/
Optimize our
supply chain

7%

Be seen as
trustworthy
ecosystem partner

6%

Guard against
commoditization/
competitive
depositioning

5%

Promote our
organization's ability

to meet desired
sustainability outcomes

5%

Drive customer

P d 5%
acquisition and revenue

Base: 190 respondents who experienced benefits
from data convergence
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In addition to bringing data in, companies
should also consider how they will share
data externally across networks of partners,
vendors and other collaborators.

“Construction is a very fragmented
industry, so bringing things together
allows companies to manage risk, but
then no one firm has the whole picture,”
said The Boldt Company’s Hietpas, “to
build the dataset we need to start to share
data across firms and projects. I'm looking
for ways to have convergence in terms of
the data we give and the data we get.”

One of the recommended ways to harness
the benefits of data convergence is to invest
in a central repository that can ingest data
from multiple sources, provide access and
analytics to multiple stakeholders, and serve
as a conduit for sharing data externally. This
is often a “data lake” type platform, although
smaller scale platforms such as Customer
Data Platforms may also be enough to get
the job done.

Figure 12:

Like process and technology convergence,
data convergence had more benefits for
companies as they became more digitally
mature (Figure 12). This highlights how
harnessing multi-source data starts delivering
a return on investment only when a company
already has experience with converging
processes and technology. The key challenge
at the higher stages then becomes the
prioritized integration of data sources

with technology platforms to leverage
actionable insights.

Industry Convergence

If process, data, and technology convergence
mostly impacted the internal workings of

a company, industry convergence is where
external forces are driving the integration.

It is when previously disparate industries

or ones that operate in parallel find ways

to collaborate for mutual benefit. This
collaboration can take many forms, including
partnerships, transactional relationships,

or simply shared resources.

The Benefits and Challenges of Data Convergence, by Digital Maturity Stage
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A large-scale example of this is Disney’s
Shanghai Disneyland Park, whose rides

and attractions are technological wonders,
showcasing immersive experiences designed
by a convergence of architects, artists,
engineers, technologists, digital media
producers and more.

The multi-industry collaborators were able
to design these complex experiences using
sophisticated Building Imaging Modeling
software that allowed different teams to
work in parallel on projects, which in the
past would have been done sequentially.
Not only does this allow speed, but also a
holistic way of delivering a great end-to-end
customer experience.

Much like theme parks, “smart cities” of the
future will also rely heavily on the expertise

of multiple convergent industries to bring
them to life. For example, Busan, the first
smart city in Korea, created a platform to
collect converged data from sensors that can
monitor elements such as water quality, and
disaster readiness, as well as capture logistical
data from industries for shipping.

Other examples include electric vehicles
getting energy from the grid. The auto
industry and the utilities service haven't had
to overlap, until now. This has led to follow

on convergence between local and regional
governments and other authorities who need
to work together to make transportation more
safe and eco-friendly.

Much like they did for data convergence,

respondents chose improved customer
experience and engagement as the top

www.altimetergroup.com | @altimetergroup | info@altimetergroup.com

benefit of industry convergence (Figure 13).
Once a company has gone through

the hard work of leveraging process,

tech, and data convergence, they are in

a much better position to start deploying
industry convergence to their advantage.

By building cross-industry synergies through
partnerships, acquisitions, and home-grown
innovations, these digitally mature companies
can deliver far more valuable and innovative
products or experiences for their customers,
compared to if they had done it alone.

Figure 13:
The Benefits of Industry Convergence
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Matthias Fritz, former Managing Director It's no surprise that the most digitally mature

at Fanuc, the market leading robot companies are the ones best positioned to
manufacturer, shared that the company leverage the benefits of industry convergence.
formed deep partnerships with 15 software (See Figure 14). Building up their own maturity
application companies to offer complete across internal processes gives them the
solutions to automotive manufacturers. credibility to build partnerships with similarly
“It was a game-changer, making us so mature or innovative partners across

much more competitive because we the ecosystem.

offered a complete, turn-key solution to
OEMs,” Fritz explained. One key move was
developing an internal R&D team to create
a software interface, making it easy to hook
into existing platforms.

Figure 14:
The Benefits and Challenges of Industry Convergence, by Digital Maturity Stage
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-@- Encountered challenges due to convergence
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THE CHALLENGES OF CONVERGENCE:

WHERE TO START

While the benefits of convergence may
seem apparent at every stage of digital
maturity, many companies face challenges in
implementing the steps they need to take in
order to fully realize these benefits. Some of
the top challenges include:

Culture

Resistance to change is a problem at many
companies, especially large ones with legacy
systems and practices. This resistance can
be particularly strong when it comes to the
broad thinking and cross-siloed approach
that is the key element of convergence. Most
teams can have a difficult time believing the
need for increasing the reach and influence
of innovative technologies beyond their
dedicated functions.

“I think the view of IT being disparate

and distinct from the core business is still
alive and well in the minds of the BOD and
leaders in businesses we serve,” said Rich
Miller, Vice President of IT at architecture,
engineering and construction firm

Burns and McDonnell. “They don’t see

IT permeating everything they do, and

my role is to educate them on what's
happening in the industry.”

Merging disparate teams can also help fill in
blind spots they would otherwise experience.
Fritz explained that they paired experienced
production line managers with IT people who
could collect and interpret data. “Working
alone, the IT guy just sees fluctuations in
the data. But working with production line
people gave them the context to interpret
the data, understand what was meaningful,
and write effective algorithms,” said Fritz.

Designing for Convergence

Convergence requires designers and project
planners to have far more expansive and
disciplined thinking than they have in the
past to design for convergence. They also
need training and familiarity with the right
tools to help facilitate that kind of thinking.
For example, a designer today must have the
discipline to design for automated assembly.

“Consider floormats in cars, they're
floppy and not rigid. That’s not a problem
for people, but for a robot, dealing

with a floppy object is a mathematical
impossibility,” explained John Suh, Vice
President and Founding Director of New
Horizon Studio, an R&D team for Hyundai
Motor Group. “So you have to account for
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those things to be manipulable by a robot.
However, designers like the freedom to
design in an unconstrained way. But if you
want micro assembly, you need to design
for that.”

Data for Machine Learning

A lot of the innovative processes brought
about by convergence are made possible
through the power of Al. While Al can be

a powerful technology that creates high
efficiency, there is a risk of deploying it
incorrectly. Feeding Al engine outdated,

or biased data can create a snowball effect
of the machine continuously learning and
doing the wrong thing.

One of the biggest challenges is removing
bias from Al algorithms. Tim Baker, a professor
in mechanical engineering at University
College London, described how they were
optimizing a drone for range. Conventional
wisdom is to strip down the drone to make it
as light as possible. But the Al came back with
a design that packed with batteries and more
than two times heavier. “Creating a virtual
twin and simulating it in a virtual world

can be done before committing to creating
the actual device,” Baker explained.

“But it works only if you can build in
the freedom for the Al to make its own
design decisions.”

Hiring the Right Skills

As with any other innovation, hiring people
with the right skills to thrive on convergence
is challenging, especially since they are
scarce and in high demand at the start of the
disruption curve. Human resources teams
are under constant pressure to find qualified
people who can enable convergence, both
through their own work, and their upskilling
of coworkers. It's a reminder that no matter
how much companies invest in the best
technology platforms, in the end, it all comes
down to the people that use them.

“It's quite difficult to find the people who
have the right skills,” said one interviewee.
“We couldn’t find enough platform
engineers, so the government and
university tried to attract them by giving
them access to internship programs with
provided scholarships.” They added, “With
our advanced Maritime Lab, we showed the
technology to students to encourage them
to join us and collaborate with engineers
and companies.”
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GEOGRAPHIC HIGHLIGHTS

The survey included respondents from six maturity (Figure 15). Most countries hovered
geographies: China, France, Germany, Japan,  close to the global average of 42% in Stage 4
UK, and US / Canada. Since digital maturity or 5 except for Japan at 32% of respondents
is a key driver of convergence, let's take a and China at 52% of respondents.

closer look at how it differs by geography by

comparing the percentage of respondents

who are at Stage 4 or Stage 5 of digital

Figure 15:
Advanced Levels of Digital Maturity by Geography

Percent of Respondents in Stages 4 & 5 of Digital Maturity, by Geography
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United States/Canada

Respondents in the US and Canada reported
slightly less impact from process convergence
(44% versus 49% globally) while also

seeing slightly higher impact from industry
convergence (33% versus 30% globally).

They also reported higher industry
convergence benefits (30% versus 24%
globally). And technology use by US
respondents was much higher for cloud
collaboration (63% versus 56%), 3D modeling
(36% versus 33%), and 3D printing (36%
versus 29%). Technology use was lower in key
areas such as digitization (43% versus 48%),
5G/broadband (41% versus 46%,), Internet

of Things (41% versus 44%), and artificial
intelligence (38% versus 42%).
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CONCLUSION

Understanding convergence and making it work for your organization is an under-leveraged
competitive advantage. Our survey results highlight how inevitable and far-reaching the
impact of convergence will be on key businesses. That's why the businesses who move
quickly to understand and identify convergence trends within their industry are sure to have
a competitive advantage.

By assessing their digital maturity and top investment priorities, companies can use this data
to benchmark themselves against our respondents and chart a roadmap for transformation.
This will allow them to effectively prepare for the coming disruption, and even thrive in it.

This report also shows that less mature companies don’t necessarily have to wait to achieve
high levels of maturity to prepare for convergence. They can start taking steps today that would
allow them to leapfrog maturity stages, and even prepare more effectively than companies that
have higher maturity today.

Although technology is a major underlying element of convergence, ultimately, it comes down
to people. Having the right culture and leadership will be the primary drivers of success.

“Future competitive advantage will come down to leadership,”
said Miller at Burns and McDonnell.

“The leaders who with greatest focus, and agility to maneuver
and change as usual, will win.”
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METHODOLOGY

In July 2021, we surveyed 749 software buyers and users about convergence and

digital transformation, drawing from leaders in architecture, manufacturing, engineering,
construction, real estate, media and entertainment. We also interviewed experts,
practitioners, and academics, whose comments reflect their personal opinion and may
not reflect the opinions of their employers. Our deepest gratitude to the following
people for their contributions:

Boldt, Trevor Hietpas, Manager, Insights and Analytics

Burns and McDonnell, Rich Miller, VP of Information Technology

Drexel University, Antonios Kontsos, Professor of Mechanical Engineering
Hyundai Motor Group, John Suh,

Vice President & Founding Director of New Horizons Studio

GHD, Paul Murphy, Chief Technology Officer

Fanuc, Matthias Fritz, Former Managing Director

University College London, Tim Baker, Professor of Mechanical Engineering

All findings and analysis are independent and represent Altimeter's body of research.
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Altimeter is a research and consulting firm owned by Prophet Brand Strategy that helps
companies understand and act on technology disruption. We give business leaders the
insight and confidence to help their companies thrive in the face of disruption. In addition
to publishing research, Altimeter analysts speak and provide strategy consulting on
trends in leadership, digital transformation, social business, data disruption, and content
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About Autodesk

Autodesk is changing how the world is designed and made. Our technology spans
architecture, engineering, construction, product design, manufacturing, media, and
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From greener buildings to smarter products to more mesmerizing blockbusters,
Autodesk software helps our customers to design and make a better world for all.

For more information visit autodesk.com or follow @autodesk.
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MAY HAVE BEEN INFORMED BY AUTODESK, ALL FINDINGS AND ANALYSIS ARE INDEPENDENT AND REPRESENT
ALTIMETER'S BODY OF RESEARCH.

Permissions
THE CREATIVE COMMONS LICENSE IS ATTRIBUTION-NONCOMMERCIALSHAREALIKE 3.0 UNITED STATES,
WHICH CAN BE FOUND AT HTTPS://CREATIVECOMMONS.ORG/LICENSES/BY-NC-SA/3.0/US/.

Disclaimer

ALTHOUGH THE INFORMATION AND DATA USED IN THIS REPORT HAVE BEEN PRODUCED AND PROCESSED
FROM SOURCES BELIEVED TO BE RELIABLE, NO WARRANTY EXPRESSED OR IMPLIED IS MADE REGARDING
THE COMPLETENESS, ACCURACY, ADEQUACY, OR USE OF THE INFORMATION. THE AUTHORS AND
CONTRIBUTORS OF THE INFORMATION AND DATA SHALL HAVE NO LIABILITY FOR ERRORS OR OMISSIONS
CONTAINED HEREIN OR FOR INTERPRETATIONS THEREOF. REFERENCE HEREIN TO ANY SPECIFIC PRODUCT
OR VENDOR BY TRADE NAME, TRADEMARK, OR OTHERWISE DOES NOT CONSTITUTE OR IMPLY ITS
ENDORSEMENT, RECOMMENDATION, OR FAVORING BY THE AUTHORS OR CONTRIBUTORS AND SHALL NOT
BE USED FOR ADVERTISING OR PRODUCT ENDORSEMENT PURPOSES. THE OPINIONS EXPRESSED HEREIN
ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Altimeter, a Prophet Company
One Bush Street, 7th Floor
San Francisco, CA 94104

@altimetergroup
415-363-0004

www.altimetergroup.com | @altimetergroup | info@altimetergroup.com



HTTPS://CREATIVECOMMONS.ORG/LICENSES/BY-NC-SA/3.0/US/
http://www.altimetergroup.com
https://twitter.com/altimetergroup
mailto:%20info%40altimetergroup.com?subject=SAS%3A%20Real-time%20and%20Predictive%20Commerce%20Playbook%20for%20CMOs

