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— Foreword

Dear readers,

The digitalization of daily life, work and companies has made contin-
uous advances over the past 20 years. The process of translating the
analog world into its virtual image has forever changed the global
community. And this development is a fact.

It is naturally impossible for Portugal to escape this process of change,
because digital technologies interconnect people around the world.
Companies need these technologies in order to remain competitive
on international markets, and the same holds true for individual
countries. Nearly everyone in Portugal now has access to the Internet,
and the Portuguese make extensive use of smartphones and tab-
lets. This includes members of the young, technologically experi-
enced generation in particular, who are increasingly moving into key
positions within the business community. This trend facilitates the
introduction of new technologies into companies — and strengthens
our competitiveness over the long term.

Yet are companies already using these technologies at a level that
will ensure success in the digital era? Will they become pioneers or
followers over the long term? These questions are illuminated by a
study that surveyed Siemens customers in over 70 companies. The
survey results show not only that Portugal can make better use
of its existing potential, but also that Siemens is an ideal coopera-
tion partner for bringing about a digital future.

Over the course of more than 150 years, Siemens has developed
extensive experience in the areas of digitalization, electrification,
automation, intelligent infrastructures, and new solutions for
health and mobility systems. Siemens has digitally transformed

the complete value chain in these industries, from design and pro-
duction to maintenance. Wind farms that adapt to the weather, intel-
ligent traffic guidance systems, remote controlled infrastructure
management, and the optimization of production times are just a
few examples that document Siemens’ digital expertise.

If we know which goals our customers are pursuing, we can help
them achieve their objectives by providing them with digital tech-
nologies. Can the Internet of Things increase productivity? Can
daily operations be digitalized? What is the situation with regard
to employee training, and what about the associated costs? By an-
swering these questions, we are paving the way for the next steps
in order to help guide our Portuguese customers toward a successful
digital future.

With best regards,

x(&, aain

Carlos Melo Ribeiro



Although digitalization has made extensive pro-
gress in our world, it is still only in its infancy. In the
next 30 years, computing power, storage capacity,
and the data transmission rate of microchips will
increase a thousandfold. This development will not
only transform our everyday lives, it will also trans-
form the entire global economy. However, the level
of preparedness for this change varies widely in
different countries.

To gain an overview of the status of digitalization in Portugal,
Siemens conducted a telephone survey of 72 technology-oriented
and strategic decision-makers from customer companies in various
sectors of industry between September and November 2015. Beyond
examining what digitalization means to them, the survey focused on
the degree to which the companies have become digitalized, the
areas in which respondents could identify potential, the places where
they see barriers, and the extent to which they perceive Siemens as
a company that can help them on their digital journey.

The company is ideally positioned to help its customers in this
area: With its Vision 2020 corporate strategy, Siemens is helping
to shape digital change worldwide. As a result, Siemens customers
can count on a partner who is promoting digitalization in the areas
of electrification, automation and urban infrastructures. In addi-
tion, the company offers several independent digital products,
including Product Lifecycle Management (PLM) software from
Siemens, which enables over 77,000 customers worldwide to
efficiently and costeffectively manage all the information relating

to the entire lifecycle of a product.

Yet surveys in an international comparison verify that the needs
of each individual country are weighted differently. This is under-
scored by the Digital Maturity Enterprise Index Ranking, a
study conducted by the consulting firm Deloitte to supplement
the Siemens survey. The objective was to determine the degree
to which digitalization has transformed companies in 29 Euro-
pean countries and to determine where precisely Portugal fits
into this environment. Combined with the findings from its own
survey, Siemens can learn how to selectively support companies
in Portugal to successfully meet requirements in the future.



Key results from Portugal
(summary)

01

02

03

A comprehensive customer survey
on digitalization in Portugal

Survey participants comprised 72 decision-makers from companies of all sizes and from many industries
across Portugal. The primary goals were to find out what digitalization means to the survey partici-
pants, what objectives they are pursuing, how they gauge the level of technology in their companies,
and what challenges they currently face in the field of digitalization.

Digitalization is viewed primarily as a
transition from analog to digital

Respondents primarily view digitalization as the process of switching from analog to digital. With this
step, respondents hope to achieve what they consider to be the greatest benefit of digitalization: the
optimization of daily work operations, which is mainly expected to result in better resource efficiency,
quality, and service.

The most important technology trends

Across industries, respondents consider the Internet of Things, software and apps, as well as cyber-
physical systems to be the most important digital technology trends. They are also the ones that have
been most broadly implemented to date. Implementation is least advanced in Big Data, mobile tech-
nologies, and smart worlds.

5 — Keyresults — Siemens Customer Survey on Digitalization in Portugal 2015



Key results from Portugal
(summary)

04 Digital strategy and implementation

05

6

06

07

Two-thirds of the interviewed companies have already developed digital strategies. However only 39%
have conducted targeted studies of processes and economic efficiency. Some feel that their company
has not fully exploited its potential, while others view themselves as digital pioneers in Portugal.

IT departments generally serve as the contact partners.

Challenges for digitalization

The importance of digitalization is recognized and has resulted in new challenges and opportunities.
The costs for licenses, software updates and technologies, as well as for employee training are the
most important internal barriers. Externally, there is a lack of government support through tax breaks.
The lack of technical standards is another problem.

Perception of Siemens

The majority of those surveyed consider Siemens to be a pioneer in Portugal. In addition, the majority
perceives Siemens as a visionary for digitalized processes and products as well as for new business mod-
els. Most of the Siemens customers that were surveyed in Portugal are also interested in digital pilot
projects.

The Digital Maturity Enterprise Index Ranking

A benchmark analysis by Deloitte complemented the Siemens survey. This research aimed to discover
the degree to which digitalization efforts have transformed companies in the 29 countries examined.
To achieve this, Deloitte created a European reference index of digital maturity.

— Keyresults — Siemens Customer Survey on Digitalization in Portugal 2015



Survey results

The survey questions covered a wide range of is-
sues relating to digitalization and its outstanding
importance for the future of the economy. In con-
ducting the customer survey, Siemens focused,
among other things, on two key aims:

Siemens’ first aim was to find out which aspects of digitalization
are the most important to survey participants, which trends they
see as particularly important in their individual business environ-
ment, and whether they see hurdles and barriers related to
increasing digitalization.

The second aim was to find out if the companies surveyed
have already developed an overarching digital strategy and
where the responsibility for digitalization lies within their
company organization.



Survey of 72 Siemens customers

from various industries

Position -2 persons surveyed, clustered)

31% 2 o

Specialist

10%

No comment

30%

C-Level

29%
Middle
Management

Compa ny size (N=72 persons surveyed, clustered)

As part of this customer survey, Siemens spoke with 72
Siemens customers from various industries. The survey
was conducted between September and November 2015.
More than three-quarters of the participants work at
small and medium-sized companies, while 15% work in
large companies with over 500 employees. Over half
the respondents make decisions for the company as
managers in leadership positions, with 30% serving in
the top level of management. In addition, the survey
included some individuals who implement strategies at
the operational level.

11

Large (15%)

56

Small and medium-sized
(78%)

No comment
(7%)
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The potential benefits of

digitalization

Which of the following terms provide the best summary of
what you understand digitalization to mean? How important

are these areas to you?

(N=72 persons surveyed)

I >— 85%

I © 79%

o 72%
I © 72%
I © 72%
[ 67%
I 67%
I 64%
° 63%

© 63%

° 58%

° 43%

Resource optimization (time,
personnel, investments)

Interfaces to end customers

Mapping of business processes
(transparency)
Totally integrated digital processes

Visualization

Reading data out of
machines/sensors

Automation of manufacturing

Connected interfaces (machines,
suppliers, etc.)

Interfaces to suppliers
Development of digital business
models/services

Product lifecycle information

Simulations

Assessed as belonging to one of the two top categories: “very important” and “important”

9 — Surveyresults — Siemens Customer Survey on Digitalization in Portugal 2015

Of those surveyed, 85% feel that the greatest potential
benefits of digitalization can be found in the optimization
of resources — whether work time, personnel, or invest-
ments. Another 79% highlight the importance of interfaces
to the end customer, while 72% want to establish consistent
process integration, visualize complex processes and bring
about greater transparency of business processes.



The potential benefits of
digitalization

What does the term “digitalization” mean to you?

(N=72 persons surveyed, multiple answers possible, unsupported question, responses clustered)

I -— 68% —— Switch from analog to digital

I - 13% — Increased efficiency/optimization of
processes and workflows
o 10% —— Data management (collection/storage/
assessment)
e 7% —— Digital communication
e 3% —— Transparency/greater
availability of information
e 3% —— Visualization
e 3% —— Establishing a network between devices
and systems/humans and machines
e 3% —— Concrete software/technology
e 3% —— Automation
e 1% — Interfaces to customers and suppliers
° 1% —— Artificial Intelligence

Not shown: “Other” (8%); “No comment” (1%)
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In addition, respondents were asked to describe in their
own words what digitalization means to them. The result:
for 68%, the most important aspect at the moment is the
migration of existing analog information to digital formats.
By contrast, other aspects of digitalization are a considerable
distance behind — 13% of respondents name the improved
efficiency and optimization of processes and work processes,
10% list data management, and 7% cite digital communication.



Trends: Connectivity is the most important
ground-breaking development

How important do you consider the following trends to be?

(N=72 persons surveyed)

&

81%

Connectivity and/or Internet

of Things (connecting humans,

machines, products)

63%

Cyber-physical systems
(software, electronics,
mechanics)

54%

Big/smart data and advanced
analytics (acquiring business
insights)

35%

Smart worlds (such as smart
factories, smart grid, smart
buildings)

o—

3y

67%

Software and apps
(development and use
of digital solutions)

58%

Cloud computing (for
example: software licenses,
efficient use of distributed
resources, etc.)

46%

Mobile applications (mobile
integration of business and
production processes as well
as the service business)

Assessed as belonging to one of the two top categories: “very important” and “important”
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A solid 81% of the Siemens customers surveyed con-
sider the Internet of Things — and hence the networking
of people, machines, and products — to be the most im-
portant ground-breaking digital development. For 67%
of survey participants, the development and use of new
software and apps is also important. Some 63% of those
surveyed highlight the significance of cyber-physical
systems. Nevertheless, 58% also classify cloud comput-
ing as the ground-breaking technology for digitalization.
Around 40% of the survey participants consider these
trends to be fully implemented or relatively far advanced.
Siemens Customer Survey respondents from Portugal
considered mobile apps and smart worlds less important
than respondents from Brazil and Germany did.



The most important drivers

of digitalization

What would you have to do or what would you need to have
in order to be able to drive implementation further?

(N=72 persons surveyed, multiple answers possible)

I -—— 82%

I — 81%

T 79%

T 79%

T o 78%

T o 78%

o——— 76%

——— 68%

———— 68%

Integration and/or further training
of employees

Greater embedding of digitalization
into the corporate strategy

Anchoring of digitalization as a process:
analyzing, planning, controlling and verifying

Improved data security

Greater knowledge of future market
requirements and of trend forecasts

Economic feasibility study and/or
improved cost transparency

Better understanding of methods for
analyzing and adapting processes

Assessment of successes/failures so far

Enabling comparability of available data

Not shown: “Other” (7%)

12 — Surveyresults — Siemens Customer Survey on Digitalization in Portugal 2015

In the view of 67% of those surveyed, digitalization is
driven primarily by competition between companies.
Other factors mentioned include budget considerations
(51%), customer requirements (50%), and the role of
internationalization and export (31%).

In addition, about 80% of those surveyed named several
factors that can help further advance digitalization: these
include the integration of digitalization into the corporate
strategy, the training of the workforce, the integration of
employees into digital work processes, and improved
data security.

According to survey participants, digitalization strate-
gies could be implemented more swiftly if the type of
digitalization required by the market were clearer along
with the trends that would be predominant in the fu-
ture. In addition, they emphasized the importance of
economic feasibility studies and cost transparency.

Three-quarters of the respondents would also like to have
a better understanding of digital methods that help ana-
lyze and adapt processes. And no less than seven out of
10 emphasize that case studies on successful or failed
digitalization projects would be helpful.



Digitalization and
business strategies

Would you say that you’ve already developed an
overarching “digital strategy”?

(N=72 persons surveyed)

25 — Yes 23 - Yes, partially 24 — No
(35%) (32%) (33%)

Could you briefly describe this strategy?

(N=48 persons surveyed, multiple answers possible, unsupported question, responses clustered)

I -— 21% —— Digitalization of processes/information

T —— 19% —— Interface to customers/suppliers

I —— 19% —— Efficiency/ effectiveness optimization

s —— 17% —— Improvement of internal information flow/
use of communications technology

T o—— 17% — Data management

e —— 15% —— Networking/linkage of individual areas

o 6% —— Implementation of control systems

Not shown: “Other” (15%), “No comment” (4%) and categories with values below 3%
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In a company, digitalization can only produce major
innovations if efforts are based on a corresponding plan
that is additionally incorporated into the general busi-
ness strategy.

According to the responses of Siemens’ customers, one-
third (35%) have a fully developed overarching digital
strategy in their organizations. So far, just under a third
(32%) have only partially implemented that strategy, while
one-third (33%) have not implemented the strategy at all.

In accordance with their priorities, most of the companies
focus primarily on digitalizing existing analog information
in order to improve efficiency and optimize processes and
work procedures. They also focus on creating interfaces to
customers and suppliers in order to optimize processes
and make increased use of digital communication options.



Digitalization and
business strategies

How far along are you currently with regard to
implementation within your company?

(N=72 persons surveyed)

40%

Rather far along

40% ;
Not very far along

20%

Partially implemented

How would you rate the progress of the digitalization process
within your company compared with benchmark companies
on the Portuguese business market?

(N=72 persons surveyed)

54% ; o 24%

Rather not far from Rather far from

reaching the same reaching that

maturity maturity
21%
Partially far

1% 7

No comment

14 — Surveyresults — Siemens Customer Survey on Digitalization in Portugal 2015

Of the companies, 39% have conducted economic feasi-
bility studies while the remaining companies have not. In
addition, 40% of the companies estimate that they have
already largely implemented their digitalization plans. In a
national comparison, more than half of respondents con-
sider themselves to be nearly on a par with benchmark
companies. By contrast, one fourth of all companies feel
they have not yet progressed to that point.



Barriers and challenges

What holds you back from making even greater use of digital
technologies and processes at your company?

Barriers within the company (N=72 persons surveyed, multiple answers possible)

I — 64%

I — 64%

I

57%

e o

47%

46%

46%

42%

35%

35%

33%

29%

26%

Operating costs (licenses and
software updates)

Financing of technologies/software
Costs for further education/training

Difficulties of integrating new technolo-
gies/software (complex tool landscape)

Company structure/culture

Unclear benefits (lack of an economic
feasibility study, etc.)

Not enough experience with analysis
of large amounts of data

We currently have other priorities

Large amount of effort/money required
to access the most important data

Not enough know-how for conceptual
planning and/or implementation

Fear of data theft

Lack of, or insufficient availability of,
offerings enabling qualification

Not shown: “Other” (4%) and categories with values below 23%
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In Portugal, digitalization is not as advanced as it could
be. This has been confirmed by the Siemens survey as
well as the digitalization index created by Deloitte, a
Siemens partner.

The surveyed companies view costs as the most signifi-
cant internal barriers: for a good 64%, software licenses,
updates, and the purchase of additional digital technolo-
gies are negative factors. In addition, the training of their
own employees (57%) and the integration of digital tech-
nologies into the existing infrastructure of the companies
(47%) discourage many from making larger investments.
The structure and culture of the company (46%) and the
unclear benefits (46%) are other internal factors that hin-
der digitalization.



Barriers and challenges

What holds you back from making even greater use of digital
technologies and processes at your company?

External barriers (N=72 persons surveyed, multiple answers possible)

I >— 57%

I

I

50%

38%

38%

33%

33%

32%

28%

24%

10%

No tax advantages for the investments
Lack of technical standardization

Discussions related to data security (such as
the NSA (National Security Agency) scandal)

No demand for it from customers or suppliers

Discussion within the industry
associations is just beginning

Haven’t yet found the right partners
for implementation

Lack of legal and regulatory framework

Market isn't ready yet

Technologies/software are not suited for
this purpose

Others are faster (competitors from other
industries)

Not shown: “Other” (9%)
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External factors also play a role: 57% wish there were tax
incentives for investments in digitalization. At least half
of the companies complain about the lack of technical
standards. International debates about data security,
such as the NSA scandal, discourage approximately four
out of ten companies. Just as many companies indicate
that customers and suppliers do not expressly support
increased digitalization. In addition, nearly one-third
pointed out that the discussion about digitalization was
only just beginning within the relevant industry associa-
tions. Finally, the lack of a sufficient legal and regulatory
framework for digitalization was noted as well.



How the respondents
view themselves

How would you categorize your company?

(N=72 persons surveyed)

46% 37%

Optimizer Preserver of the
status quo

14% L 3%

Visionary No comment

17 — Surveyresults — Siemens Customer Survey on Digitalization in Portugal 2015

Nearly half of participants (46%) saw themselves as “op-
timizers” among whom digitalization projects determine
the core processes. Another 38% counted themselves
among the “preservers of the status quo” and limited
themselves to individual projects. By contrast, only a
small portion of the respondents intended to tap into
the disruptive potential of the new technologies: 14%

of the companies categorized themselves as “visionaries”
who were using the digitalization projects to realign
their future core business.



Institutionalization of
digitalization

Does your company have a position/body that bears central
responsibility for these topics and makes decisions regarding
a digital strategy?

For more than half of the Siemens customers surveyed
(61%), the responsibility for digitalization was centralized.
This responsibility is most frequently located in the IT de-

Yes, ese (N=44 persons surveyed, responses clustered)

¢ 39% I partment. For companies in which digitalization has not
been centralized, the responsibility primarily rests with top
I - 16% Headquarter ) . .
management. Compared to last fiscal year, investments in
— 7% usiiness rrarsmemer Varsging Sear dlgltallzatlon' and the assouatet# implementation durlng.
the current fiscal year will remain at the same level or will
e 7% Business management/Managing be increased. They are up to 5% of total investments.
Board & Team
° 7% IT & other department

Not shown: “Other” (16%) and categories with values below 6%

Compared with the last tax year, how would you describe your
organization’s activity in terms of digitalization investment?

(N=72 persons surveyed)

I 42% Stayed the same
I 38% Increased
I - 17% Increased significantly

Not shown: “Reduced” (1%), “Reduced significantly” (1%), “I don’t know” (1%)
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How Siemens is perceived

Are you interested in jointly creating pilot projects?

(N=72 persons surveyed, unsupported question, responses clustered)

The majority of respondents view IT companies (19%)
43 - Yes and Siemens (14%) as the best cooperation partners for
(60%) advancing digitalization projects in their companies.
Similar to the results of surveys in Germany and Brazil,
Siemens customers in Portugal (60%) view pilot projects
as an excellent opportunity to expand digitalization in
. No their companies. For 68%, Siemens is a pioneer of digi-
1 2 (17%) talized products, and 64% favor the new business mod-
els often associated with digitalization. Overall, 78% of
survey participants perceive Siemens as a pioneer in
Portugal.

7 - Possibly

(10%)

Not shown: “No comment” (12%) and categories with values below 2%
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The Digital Maturity

Enterprise Index Ranking

Siemens cooperated with the consulting firm
Deloitte to supplement the survey of Siemens cus-
tomers in Portugal. Deloitte conducted research
to benchmark the level of digitalization at Portu-
guese companies within a European context.

With the help of 107 indicators, 18 categories and six dimensions,
they determined the level of digitalization at companies in 29
European countries. This method made it possible to distinguish
between several levels of maturity in different areas (from the
legal environment to Big Data adoption) within a country. In ad-
dition, it revealed the underlying factors leading to the various
stages of national development.

All the information, including data from publicly available sources,
was condensed into a single number — the Digital Maturity Enter-
prise Index. This index was then used to compare the level of dig-
ital development in Portuguese companies to that of companies
in other European countries.



Deloittes Digital Maturity
Enterprise Index Ranking

Deloittes Digital Maturity Enterprise Index Ranking

(M Advanced, M Transitional)

I © 76% Finland
I © 75% Denmark
I o 72% Norway
I 67% Sweden
I 66% Netherlands
I © 64% Belgium
I 61% Austria
I 60% Ireland
I - 59% Luxembourg
I o 59% United Kingdom
I 57% Germany
[ 52% Lithuania
—— 52% ———_ Malta e 50459
I 49% France
I 49% Portugal
— o 48% Estonia
[ 47% Spain
I o 47% Slovenia

Not shown: countries with values below 46% (countries ranked between 19% and 29t)

N
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As far as the development status of digitalization through-
out Europe is concerned, Portugal falls into the “bottom
half” of the country rankings. When looking at details,
however, Portugal demonstrates clear strengths. Accord-
ing to the Deloitte research, Portugal’s biggest advantage
can be found in process optimization and operating effi-
ciency. Portugal scores well in these areas with regard to
the management of the delivery chain and financing. In
addition, the country has already successfully imple-
mented the Internet of Things — in this area, Portugal is
ranked tenth. By contrast, the biggest barrier for the con-
sistent digitalization of the Portuguese economy can be
found in the digital expertise and training of its employees —
in a country-by-country comparison, Portugal is currently
ranked only 14th. This is also confirmed by the survey of
Siemens customers: the digitalization technologies exist —
they simply have to be selectively pursued by the companies.



Outlook: Digitalization

at Siemens

Digitalization is a technology that permeates nearly
every aspect of our lives. From networked devices in
personal life to increasingly networked systems in
industry — we are all living in a world that is becom-
ing more and more digitalized. When it comes to
digitalization, Siemens is setting trends in all indus-
trial sectors in which it is represented.

The company uses digitalization to connect the physical
and virtual worlds. At Siemens, the physical world
means gas and wind turbines, trains, and medical
imaging equipment. In addition, Siemens is a leader
in the electrification and automation of power plants
and networks, transportation systems, urban infra-
structure and factories.

For many years, Siemens has been adding another
dimension to its familiar offerings: the virtual world.
There are currently more than 300,000 Siemens
devices interconnected via the Internet thanks to
secure VPN tunnels. These devices generate huge
amounts of status and operating data. The company
uses its industrial know-how to acquire new knowl-
edge — thus turning big data into smart data.

Siemens is using these findings to improve the stabil-
ity of power grids, increase the energy efficiency of
buildings and help surgeons with treatments guided
by imaging techniques — and to enhance thousands
of other things that keep our modern world running
smoothly.

22 — Outlook: Digitalization at Siemens — Siemens Customer Survey on Digitalization in Portugal 2015
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