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Management Summary | Insights at a Glance

With our study, we want to decipher success patterns 
for digitalization and recommend solutions for digital 
challenges in R&D.

Overall, the term, digitalization, is understood and 
defined very differently. We divide the subject into 
five basic components: “Digitalized products and 
services”, “digitalized processes”, “customer interface 
and ecosystem”, “digital business model”, and “basic 
digital principles”. 

From a total of 76 interviews with decision-makers, 
managers, and experts from R&D at high-tech compa-
nies, we were able to derive nine key insights on the 
subject of digitalization:

The subject of digitalization is more relevant than ever before for companies in the high-
tech sector. But how will digitalization change our future and how can digital transforma-
tion be successfully developed? From the perspective of future R&D, what are the digital 
challenges it faces? 

1 |  Status, Strategic Focus, and 
Expected Use of Digitalization are 
Very Different 

2 |  Focus Shifts Towards Services, 
Products Become “Platforms” 

3 |  No Consistent Digitalization of R&D 
and the Product Life Cycle Yet 

4 |  Future Competitive Advantages 
Arise From Fast, Agile Development 
of Products and Services 

5 |  Data Science and Software 
Development are the Crucial Key 
Competencies

6 |  New Organizational Principles and 
Radical Changes Have Not (Yet) 
Been Considered 

7 |  Changes in Culture and Working 
Methods Have to be Supported 
Systematically 

8 |  Technological Decisions are Only 
Secondary When Compared to 
Strategic and Organizational 
Decisions 

9 |  Crucial Success Factors Tend to be 
“Soft” Rather Than “Hard”
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Management Summary | Insights at a Glance

Four Archetypes  
With Respect to the 
Digitalization of R&D

Four archetypes can be derived based on the strategic 
focus of the company, its R&D quota, as well as the 
interview evaluation and incisive quotes. These arche-
types are characterized by similar patterns regarding 
focus, approach, and behavior when implementing 
digitalization in R&D. By assigning an enterprise to 
an archetype, general recommendtions for the digi-
talization of R&D can be derived. The archetypes 
are independent of company size, revenue, expected 
benefit, and digitalization time frame.

The OBSERVER
“Spectator, waits for the first results 

of others”

The FOCUSED
“Clear direction, initial experiences 

collected, demonstrate full performance”

The CONFIDENT
“Digital spearhead, maintain advantage 

or expand it”

The BOLD
“No clear direction, little experience, 

but stay in motion”
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Management Summary | Insights at a Glance

 Wave: “DIGITAL READINESS” 
Development of a portfolio of profitable new products and 
services as well as alignment of the management team

  Wave: “DIGITAL 
BREAKTHROUGH” 

Creation of digital breakthrough solutions including 
an implementation road map

 Wave: “DIGITAL DNA” 
Definition of an appropriate process landscape and agile 
organization to enable continual digital innovation

Digitalization of R&D in 
Three Waves

A three-wave process is generally recommended for 
digitalizing R&D. In doing so, the specific form and tim-
ing strongly depend on the respective R&D, corporate 
culture, and products and must be individually adjusted 
in this regard.

Based on the key insights of the study, the archetypes, 
and the three-wave approach, specific recommenda-
tions for digitalization of R&D can be derived. The rec-
ommendations formulated for each archetype are to be 
understood as a possible strategic direction that can 
be used as orientation in terms of “what is relevant?”.

Are the “Old” Success 
Patterns Also Valid in 
the Future?

All things considered, nearly all companies recognized 
how critical the subject of digitalization of R&D is 
for the future. However, the hesitation of many com-
panies with regard to defining the strategic direction, 
level of investment, and concrete next steps stands in 
contrast to this. Most of the reported approaches for 
implementing digitalization also reflect the success 
patterns of the past decades, which rather stand in 
contrast to the basic principles of the “digital econo-
my”. This often raises the question of whether the old 
success patterns will also result in the desired success 
in the future. 

 “We also successfully survived the introduc-
tion of fax machines and EDP with an expert 
team and a detailed implementation plan. We 

will survive the digitalization of R&D too.”

1ST

2ND

3RD
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Initial Situation | Why (Another) Study on “Digitalization”?

You are Right to Ask: Why (Another) Study on “Digitalization”? 
If we google the term “digitalization” together with the 
word “study”, we get nearly half a million results. The 
popularity of the search term, “digitalization”, has ris-
en by 75% in the last two years and reached its highest 
point at the beginning of 2016 (source: Google Trends). 
The subject of “digitalization” is more popular than ever.

The “digital economy” confronts the “old economy” 
with completely different approaches and acts quickly 
and aggressively. Apple recently tripled the size of its 
development team to develop the iCar and bring the 
first car made by a smartphone manufacturer to market 
by 2019. Google and Fidelity invest massive amounts 
in Space X to ensure Internet access via satellites in the 
future. It seems that the success patterns of the “old 
economy” are being replaced by new approaches.

Most “old economy” companies now understand quite 
well that digitalization presents risks but also opportu-
nities and have made the subject of digitalization part 
of their strategy. But how will digitalization change 
our future and how can digital transformation be 
successfully developed? From the perspective of fu-
ture R&D, what are the digital challenges it faces?

With our study, we want to decipher success patterns 
of the digital future and, as consultants who focus on 
R&D, recommend solutions for the digital R&D chal-
lenges our customers face, in particular.

This is a cross-industry study geared towards all types 
of technology companies. It focuses on R&D. Overall, 
76 decision-makers, managers, and experts were 
interviewed in personal 90-minute conversations. 
The interviews were performed from January 2016  
until August 2016. Further details about the partici-
pants and the methods can be found in Appendix B: 
Study Design.

In addition to our experience, the central questions 
from our customers from the area of R&D, mostly from 
the “old economy”, serve as a basis for the study. 

 � How can the speed in R&D and the product life cycle 
be managed or increased?

 � How can key competencies be identified, estab-
lished, and managed?

 � How to find the right organization? Which activities 
and approaches exist to organize and scale R&D?

 � What are important (digital) tools, methods, and 
infrastructures in R&D and for the product life 
cycle? What needs to be changed in the application?

 � Which abilities are future digitalized product abili-
ties? What influence does this have on their charac-
teristics and the business models behind them?

 � Which technologies are drivers of digitalization? 
Which are critical?

 � What are new necessary behavioral patterns? How 
can one make changes in R&D behavior?

 � How can latent customer requirements be predict-
ed? How should things like customer data, “emo-
tional” customer behavior, and cloud information be 
treated in R&D?

These and other questions were answered and 
discussed in the interviews with the participants. The 
key insights from this are presented in the chapter, 
Study Results.?0

0

0

0

0

0

1
1

1

1
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Orientation | Our Understanding of “Digitalization”

The First Insight that Stood Out in Our Study Was  
the Greatly Varied Understanding of the Term “Digitalization” 
With a total of 70% of the responses this includes  
5 areas: 
 � Digitalized processes and procedures
 � Data collection and processing
 � New digitalized business models
 � Connectivity and the Internet of Things (IoT)
 � Digitalized products

The term common in the German-speaking world, 
“Industry 4.0”, is often used here as a synonym for the 
terms “connectivity” and “IoT”. Overall, we can speak 
of inhomogeneous understanding. 

In addition, many further “trendy” catchwords like 
“cloud”, “apps”, “updatability”, “pay per use”, “agile”, 
“automation”, or “robotics”, for example, are used in 
the same breath as “digitalization”. As a result, howev-
er, the impression quickly develops that hardly anyone 
can correctly sort these terms, let alone understand 
them.

Artificial intelligenceUpdatability
Modeling

Algorithm
s N

et
w

or
k

Sensor technology

Connectivity

Automation

Customer feedback Platform IoT

Customization
Cooperative

Pay per use
As a service

Data analytics

Shared
Apps

Cloud robotics
Over Lifecycle Devices

Agile C
us

to
m

er
 to

uc
h 

po
in
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Orientation | Our Understanding of “Digitalization”

To provide orientation in this tangle of ideas and drive 
towards mutual understanding, we would like to pres-
ent our perspective on the subject of digitalization: 

We will first divide the subject of digitalization into 
5 basic components:
 � Digital business models
 � Basic digital principles
 � Customer interface and “ecosystem”
 � Digitalized processes
 � Digitalized products and services

These are listed in the following illustration in a 
simplified format: 

Digital business models

Basic digital principles

Customer interface 
and “ecosystem”

Digitalized 
products and services

Digitalized
processes
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Orientation | Our Understanding of “Digitalization”

If we talk about digitalized products, we are referring 
to the enhancement of “conventional” products with 
software components, software functions, and ser-
vices. Completely new, so-called “hybrid” products 
can be developed that would not be able to exist with-
out digitalization. Some examples of these products are 
navigation systems or smartphones. Increasing digita-
lization is also taking place in the service sector. 

For example, in administration, it can be observed 
that simple services such as registering or changing a 
place of residence or editing tax returns are simplified 
and accelerated with digital technologies. A digitalized 
product does not necessarily have to be “intelligent”. 

Furthermore, increasing digitalization of internal 
business processes can be observed. By mapping 
processes across consistent IT systems, companies 
provide connectivity for all process participants and 
expect increased efficiency and effectiveness from 
this in R&D. An example that can be named here is the 
virtualization of product verification/testing or also uni-
versal data management from development, produc-
tion, and through to service.

Digitalized Products and Services Digitalized Processes 

Connected

Cognitive

Adaptive

ELEMENTS
CORE
CAPABILITIES6 3

In our opinion, intelligent products are distinguished by the following 
six elements and three core capabilities:

Sensor

Receiving unit

Memory 
(on-board/cloud)

Actuator

Transmitter unit

Data processing 
(on-board/cloud)
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Orientation | Our Understanding of “Digitalization”

Customer Interface and 
“Ecosystem” 
With digitalization, companies get closer to the cus-
tomer. Connectivity with digital technologies enables 
companies to receive direct and immediate feedback 
from customers or products and stay connected 
throughout the complete product life cycle. The cus-
tomer or product is embedded in a “digital ecosys-
tem” that networks people, products, and companies 
with each other and enables communication or data 
exchange. 

Digital  
Business Models 
The principles that describe how business is to be 
done with digitalization are substantially different 
from traditional business models. So, for example, ar-
ranging a taxi ride with an app like mytaxi.de is subject 
to a completely different model than arranging the ride 
using a taxi office, even if the result or the service is 
the same for the customer in both cases. In a digital 
business model, services are always virtual and di - 
gital. Companies either offer completely digital services 
such as arranging a taxi ride, or they support business 
models that are linked to physical services, such as car 
sharing. In both cases, the transaction is processed 
using digital technologies and not directly between 
people. 

“We have to be 100% sure that our 
products meet all described and agreed 

customer requirements at the end of 
development. Bringing a product to 

market that is not completely mature is 
not an option for us at all.”
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In addition, basic digitalization principles exist, in par-
ticular, those that characterize the corporate culture 
of the “digital economy”. These are the foundation for 

effective development of digitalized products/services, 
for business models, and for the digitalization of inter-
nal corporate processes. These include e.g.: 

“FAIL FAST AND EARLY:  
Failure is good and enables learning”

“DIGITAL CULTURE: 
‘Digital’ as corporate DNA, everyone thinks and acts ‘digitally’”

“VERY WILLING TO TAKE RISKS: 
Think big & bold”

“SPEED IS KEY: 
It is better to be first with 80% than second with 100%”

“THE CUSTOMER’S PROBLEM IS THE FOCUS: 
The customer’s problem, not the product, is the starting point”

Basic Digital Principles
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Study Results | Key Insights

Overview
The following chapter presents the overall insights of 
the study. In doing so, we follow nine key insights, 
which in turn contain further specific insights. These are 
each based on the interpretation of the study results, 

which were derived from the qualitative and quantita-
tive analysis of the interviews. The nine key insights of 
the study are listed in the following: 

9
1 |  Status, Strategic Focus, and 

Expected Use of Digitalization are 
Very Different 

2 |  Focus Shifts Towards Services, 
Products Become “Platforms” 

3 |  No Consistent Digitalization of R&D 
and the Product Life Cycle Yet 

4 |  Future Competitive Advantages 
Arise From Fast, Agile Development 
of Products and Services 

5 |  Data Science and Software 
Development are the Crucial Key 
Competencies

6 |  New Organizational Principles and 
Radical Changes Have Not (Yet) 
Been Considered 

7 |  Changes in Culture and Working 
Methods Have to be Supported 
Systematically 

8 |  Technological Decisions are Only 
Secondary When Compared to 
Strategic and Organizational 
Decisions 

9 |  Crucial Success Factors Tend to 
be “Soft” Rather Than “Hard”

KEY 
INSIGHTS 
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Status, strategic focus, and expected use with regard 
to digitalization in R&D vary quite strongly between 
different industries and companies. These differenc-
es are based on characteristics such as the size of the 
company, product and service portfolio, R&D quota, 
and corporate culture.

But there is one thing that the interviewed companies 
have in common: In the future, they want to generate 
at least part of their revenue with digital business 
models. Only a quarter assumes more limited poten-
tial. In addition to pure revenue, however, there are still 
further benefit dimensions that the companies see in 

digitalization. The key benefit dimensions named here 
are the increase in efficiency, new business areas, 
and increased customer benefits.

1 | Status, Strategic Focus, and  
Expected Use of Digitalization are Very Different 

Revenue generated with digital business models in the future

Most companies want to generate at least part of 
their revenue with digital business models, however, 
26% see rather limited potential.

Percentage of participants who gave this answer, n = 76

26

 < 25%

35

25−50%

32

50−75%

7

 > 75%

23% of companies see the benefit of digitalization primarily as a method
of increasing efficiency, followed by new business areas and higher customer 
benefit.

Percentage of participants who gave this answer, n = 76

23

21

21

6

5

5

3

16

100

Increased efficiency

New business areas

Higher customer benefit

Ensuring market position

Higher availability of information

Shorter time to market

Improved understanding of customers

Stronger and long-term customer loyalty

Overall

Study Results: 1 | Different Status, Focus, and Use

CONCLUSIONS APPENDIX MANAGEMENT SUMMARY INITIAL SITUATION STUDY RESULTS ARCHETYPESORIENTATIONOVERVIEW PREVIOUS VIEW



19

With regard to the period in which the strategic goals of 
digitalization are achieved, the responses range from 
one to over ten years. Two thirds of companies even 
believe that they can achieve their strategic targets in 

less than five years. These statements in particular are 
very subjective and hard for the interviewees to justify. 
However, the time frames reflect the current expecta-
tions of the industry.

More than 2/3 of companies schedule less than five years to achieve
their strategic goals with regard to digitalization.

Percentage of participants who gave this answer, n = 76

31

38

Planning horizon in years

20

0 5

11

10

2–5 yrs. 5–10 yrs. > 10 yrs.< 2 yrs.

Study Results: 1 | Different Status, Focus, and Use

“Digitalization should become a part of 
the mindset and actions in R&D as well as 

an integral component of our business. 
If we need more than 5 years for this,  
we will disappear from the market.”

N

EW

S
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9

13

27

15

36

Already a “digital leader”

Piggyback: Cooperation with digital pioneers  
or mergers & acquisitions

Transition: Complete commitment to scaling digitalization  
(already present, in part)

Urgency: Immediately begin and learn

Still waiting

For most companies, digitalization is part of the strategy and is in line with different 

levels of offensive activities. Only 15% are very defensive and are still waiting.

Percentage of participants who gave this answer, n = 76

OFFENSIVE

DEFENSIVE

15%

However, for nearly all of the interviewed companies, 
digitalization is part of the strategy, which can be ad-
justed differently to be offensive or defensive.

ARE WAITING

Study Results: 1 | Different Status, Focus, and Use
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Over 8%

4-8%

Under 4%

The more offensive the strategic focus with regard to digitalization, 
the higher the R&D quota of a company.

The higher the R&D quota of a company, the shorter the estimation 
of its implementation time for strategic goals with regard to digitali-
zation.

This chart shows the correlations between answers from different questions on both axes of the matrix. Value is a percentage of the participants that gave the answer in the row in addition to assignment in 

the column. More than one answer possible, therefore sometimes > 100% (n = 76). Gray shading represents the relative increments of the percent values in relation to one another

Strategic focus R&D quota in percent Planning horizon in years

R&D Quota < 4% 4-8% > 8% < 2 yrs. 2–5 yrs. 5–10 yrs. >10 yrs.OFFENSIVE

DEFENSIVE

Already a “digital leader”

Piggyback: Cooperation with digital  
pioneers or mergers & acquisitions

Transition: Complete commitment 
to scaling digitalization  

(already present, in part)

Urgency: Immediately begin and learn

Still waiting

Study Results: 1 | Different Status, Focus, and Use

0 31

25

25

17

25

33

17

4 46

46

25

4

33

33

17

31 15

13

17

8

8

33

15

23

15

8

Ø 37% Remaining Ø 18%

At this point it can be determined that the strategic 
focus correlates to the amount of the used R&D 
budget or the R&D quota. And the higher the R&D 

quota of the company is, the shorter the implementa-
tion time for the strategic goals is estimated to be.
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Today’s products are being increasingly expanded 
with services, they virtually act as service platforms. 
The services thereby range from “small” apps to com-
plete service programs. These gain steadily increasing 
importance for customers. Product-related services, 
whether “digital” or “old economy”, are even seen by 
the study participants as one of the most important 
future capabilities in the context of digitalized prod-
ucts. However, development of the services requires a 
higher degree of customer orientation. In turn, this 
requires that companies see things from the perspec-
tive of their customers and become precisely aware of 
latent customer requirements.

A product’s capacity for connectivity will play a fur-
ther key role. Catchword in this context: “Internet of 
Things (IoT).” A substantial added value for the cus-
tomer can be created here for example, by connecting 
vehicles to smartphones, smartphones to wearables, 
household devices to PCs, or cleverly connecting all 
products with each other.

An additional core capability that future products need 
to include is collection of sensor or usage data. This 
enables a feeding back of data to R&D. This data is, 
for example, the basis for continuous improvement 
of products and the supplemental services as well as 
updating and upgrading them during use. 

2 | Focus Shifts Towards Services, Products Become “Platforms”

With regard to the question of how their business and priorities in development will 
change due to digitalization, both the “old” and the “digital economy” see the future 
in offering services and see today’s products as the “platforms” for this.

Value is a percentage of the participants that gave 

the answer in the row in addition to assignment  

in the “digital/old economy” column. More than 

one answer possible, therefore sometimes 

> 100% (n = 76)

* “Old economy” = Average from automotive, 

industrial, transportation, aerospace, utility/

energy

65

24

20

6

16

14

69

23

15

15

8

8

0

0

Reinforced focus on service

Integration of customer perspective

Digitalized added value

Development of system competence

Changes to the company’s role within the network

Creation of update capabilities

More risks due to legislation

It stays the way it is

“Old economy”* “Digital economy” 

4

8

Study Results: 2 | Importance of Services, Products as “Platforms”

CONCLUSIONS APPENDIX MANAGEMENT SUMMARY INITIAL SITUATION STUDY RESULTS ARCHETYPESORIENTATIONOVERVIEW PREVIOUS VIEW



23

The processing of product and customer 
data and close customer involvement in 
R&D is key to developing services.

Important, new digitalized product capa-
bilities include connection to services, 
product connectivity, and sensor/usage 
data collection. 

Percentage of participants who gave this answer, n = 76

Percentage of participants who gave this answer, n = 76

17

17

17

9

7

7

6

5

4

11

100

Connecting factor for services

Product connectivity

Collection of sensor/usage data 

Individualization

Interaction with customers

Update and upgrade capability

Autonomous products

Data security

Energy efficiency

User-friendliness

Overall

Services are 
often (50%) 
listed together 
with customer 
interaction.

20

19

15

12

21

13

100

Processing of product and customer data

Customer involvement in R&D

Studies/market research

Ability to see things from customer’s perspective

Involvement of sales/marketing/product  
management in R&D

No specific approach at hand

Overall

21% have no access 
to customer needs

Study Results: 2 | Importance of Services, Products as “Platforms”
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In addition to the product, digitalization also takes 
place in R&D procedures and processes. However, the 
companies and their development processes are far 
from consistent digitalization. Data use or the digita-
lization of processes takes place in individual phases 
of the product life cycle and also in R&D. Big changes 
are expected here in the coming years.

Several key technologies play a core role in driving 
digitalization forward. Approximately two thirds of 
them can be assigned to the areas of data processing 
and user interfaces. Holistic topics such as IoT and 
artificial intelligence are seen as less crucial. This pos-
sibly also depends on the fact that the added value of 
these “holistic” topics is currently harder to grasp than 
data processing and user interfaces. For the interview-
ees, use cases are also considerably more difficult to 
name than more tangible technologies. 

In particular, the use of new IT tools in R&D is deemed 
important. Here, the topics of modeling, cooperation, 
and project management, as well as testing are the 
focus. Traditionally, these fields already have a high lev-
el of IT-tool support and offer obvious starting points in 
the context of further digitalization.

3 | No Consistent 
Digitalization of R&D and 
the Product Life Cycle Yet

60% of the driving technologies for digitalization
of R&D are in the area of data processing and user 
interfaces. Holistic topics such as IoT and AI are seen 
as less important.

Artificial intelligence

Connectivity, IoT

Process support
 � 3D printing
 � Robotics
 � Drones

User interface
 � Real-time/high availability
 � Mobile devices
 � New human machine interface
 � Virtual/augmented reality

Data processing 
 � Data science
 � Cloud applications
 � High-speed data transmission
 � High-volume data processing
 � Sensor technology
 � Data security

39

11

13

16

21

Percentage of participants who gave this answer, n = 76

Study Results: 3 | No Consistent Digitalization of R&D and the Product Life Cycle
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Consistent digitalization is not discernible. 
In approximately two thirds of companies, 
data usage is solely limited to individual 
phases in the product life cycle; in the 
other third, digitalization takes place in 
specific parts of R&D.

The use of new IT tools is considered 
important in R&D, in particular for 
modeling, cooperation and project 
management as well as testing.

Percentage of participants who gave this answer, n = 76

Percentage of participants who gave this answer, n = 76

21

18

17

12

10

5

4

13

100

Modeling 

Cooperation/project management

Testing 

Data networking

Documentation/data management

Software development

Data analysis

Configuration/requirements management

Overall

59

18

13

10

100

Data usage in individual phases  
of the product life cycle

Further development using software updates/
focus on services

Digital prototypes, simulation, and  
short testing cycles 

Collection of user data to  
improve the product

Overall

GENERAL

R&D-
SPECIFIC 

Study Results: 3 | No Consistent Digitalization of R&D and the Product Life Cycle
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12
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21
100
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Percentage of participants who gave this answer, n = 76

Study Results: 4 | Fast and Agile Development Makes the Difference

Implement agile working methods 

Use development networks for cooperation

Synchronize faster software development with slower hardware development

Ensure updatability during product use 

 Integrate and understand customers at an early stage 

 Use modular architectures

Virtualization of development

Other

Overall

Fast and agile development of products and ser-
vices is seen by most companies as a considerable 
competitive advantage. As one of the most important 
measures for increasing speed, use of agile methods 
was mentioned particularly often. Particularly com-
panies that had not been involved with digitalization 

in the past and have now recognized high urgency, 
mentioned these noticeably often in conjunction with 
increasing speed. Also when introducing new methods 
in R&D, nearly two thirds of companies opted for agile 
approaches.

4 | Future Competitive Advantages Arise From Fast, 
Agile Development of Products and Services

At 19%, the lever
most often mentioned for 
increasing speed in R&D 
is the implementation of 
agile working methods, 
though this often comes 
from the perspective of 
companies that are still just 
starting out, in particular.

Agile working methods 
are often (50%) mentioned 
by companies that want 
to immediately begin and 
learn due to urgency.
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Approximately 2/3 of companies that use new methods in R&D
in the course of digitalization choose agile methods.

Percentage of participants who gave this answer, n = 76

Agile approaches
 � Scrum
 � Lean startup
 � Fail fast and correct quickly
 � etc.

Innovation
 � Design thinking
 � Innovation/solution techniques
 � etc.

Business model development
 � Service design
 � Business model canvas
 � Competition monitoring
 � etc.

Customer engagement
 � Customer feedback/data 
and updatability 

 � Methods for increasing 
understanding of customers

 � Cooperation platforms
 � etc.

58

24

12
6

Study Results: 4 | Fast and Agile Development Makes the Difference

“We use appropriate principles 
and methods from agile approaches. 

For one thing, this enables us to focus 
on customer needs and then, compared 
to our traditional approaches, develop 

quickly tested product updates.”
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This chart shows the correlations between answers from different questions on both axes of the matrix. Value is a percentage of the participants that gave 

the answer in the column in addition to the answer in the row. More than one answer possible, therefore sometimes > 100% (n = 76)

High speed (decisions, changes, time to market)

Employees with the right competencies

Support transition

Master technologies

Create willingness to change

Focus on customer benefits

Customized digitalization strategy

Already a “digital leader”

Piggyback: Cooperation with digital pioneers or mergers & acquisitions

Transition: Complete commitment to scaling

Urgency: Immediately begin and learn

Still waiting

Implementing agile working methods Implementing agile working methods

Use development networks Use development networks

Ensure updatability during use 

Ensure updatability during use Synchronization of software/hardware development

Synchronization of software/hardware development

Integrate and understand customers at an early stage Integrate and understand customers at an early stage 

Use modular architectures Use modular architectures

Virtualization of development Virtualization of development

For the implementation of agile working methods to increase speed, 
six challenging and critical success factors are to be taken into 
account.
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For the implementation of agile working methods, 
companies see a series of challenges and critical suc-
cess factors that need to be mastered. In addition to 
the basic principles of fast decision-making, a high 
rate of change and shorter time to market as well 
as the right key competencies for implementation, 

companies need to create a climate that encourages 
willingness to change and thus effectively support the 
transition to digitalization. Mastery of technology and 
focus on customer benefits are considered to be suc-
cess factors for the effective application of agile work-
ing methods.

Furthermore, it has been shown that companies that 
tend to follow an offensive strategy in addition to the 
previously mentioned agile methods see customer 
engagement and the assurance of update/upgrade 
capabilities of their products as levers for increasing 
speed. 

Ø 50%
Ø 34%
Ø 41%

Ø 34%
Ø 30%

Remaining Ø < 25% Remaining Ø < 21%

Companies that have an offensive approach to digitalization use their 
development networks in addition to agile working methods, en-
sure the updatability of their products, and integrate customers at 
an early stage.

Study Results: 4 | Fast and Agile Development Makes the Difference

25 59 29 38 38

17 22 19 31 38

25 19 24 23 13

17 22 10 31 38

0 11 38 15 38

17 22 10 23 25

33 11 19 15 0
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Study Results: 4 | Fast and Agile Development Makes the Difference

“Old” and “digital economy” companies introduce methods and IT tools in similar forms, but the 
“digital economy” operates much more consequently regarding agile approaches and cooper-
ation/PM. Innovation methods hardly play a role for the “digital economy”.

29

14

14

20

34

26

30

20

18

23

5

5

54

8

8

0

69

38

23

23

23

15

8

8

Agile approaches

Customer engagement

Business model development

Innovation 

Cooperation and PM

Modeling

Testing

Data networking

Software development

Documentation/data management

Data analysis

Configuration and requirements management

“Old economy”*

METHODS

“Digital economy” 

IT TOOLS

In comparison, “old” and “digital economy” companies 
introduce methods and IT tools in similar forms, but the 
“digital economy” companies place considerably more 

value on agile approaches and cooperation/PM. 
These methods and IT tools are usually also more con-
sequently applied in the “digital economy”.

Value is a percentage of the participants that gave the answer in the row in addition to assignment in the 

“digital/old economy” column. More than one answer possible, therefore sometimes > 100% (n = 76) * “Old economy” = Average from automotive, industrial, transportation, aerospace, utility/energy

CONCLUSIONS APPENDIX MANAGEMENT SUMMARY INITIAL SITUATION STUDY RESULTS ARCHETYPESORIENTATIONOVERVIEW PREVIOUS VIEW



30 

0
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0

0

0

0

1

1

1

1

1

1

1

The interviewed companies consider the specialist 
skills involved in data science (analyzing and handling 
large amounts of data) and software development 
skills as essential key competencies for tackling the 
digital transition. These competencies represent an im-
portant prerequisite for implementing a digitalization 
strategy such as the development of smart, updatable, 
and (partially) autonomous products, provision of com-
plementary services, as well as the development of dig-
ital business models.

However, the “old economy” values the importance 
of data science, software development, and project 
management less than the “digital economy” does. 
And this, despite the fact that precisely these compe-
tencies are usually subcritical for the “old economy”. 
The traditional, already very pronounced competen-
cies of the “old economy,” such as basic technical 
knowledge, mechatronics development, and sys-
tem competency, for example, continue to be viewed 
as pivotal. 

As an approach to developing core competencies, 
the acquisition of new employees is mentioned 
most often. However, when compared to the other 
mentioned approaches, this approach is the one that 
is least likely to be outside of companies’ comfort 
zones and thus will find the greatest internal accep-
tance. Other approaches mentioned, such as focusing 
and outsourcing, comprehensive further develop-
ment of existing resources, and also close coopera-
tions are viewed as less expedient from a conserva-
tive perspective. However, all responses have one thing 
in common: Knowledge of market and technology 
trends is a necessary prerequisite for successful de-
velopment of competencies.

5 | Data Science and Software Development Competence 
are the Crucial Key Competencies

The specialist competence areas of data science and software development 
are estimated to be key competencies for digitalization.

Percentage of participants who gave this answer, n = 76

25

23

19

12

9

8

4

100

Data science

Software development

Understanding customers

Business model development

Basic technical knowledge

Mechatronics development

Data security

Overall

Today’s weak points 
in the “old economy”

Study Results: 5 | Data Science and Software Development Competence are Crucial
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The most often mentioned approach 
for developing core competencies,  
acquisition of new employees, is, when 
compared to other approaches, the one 
that places a company least outside its 
comfort zone.

Percentage of participants who gave this answer, n = 76

32

20

19

19

10

100

Acquisition of new employees

Core competency focus and outsourcing

Further development of existing resources

Cooperation/piggybacking

Mergers & acquisitions

Overall

Mentioned prerequisite 
for all practices: Knowl-
edge of market and 
technology trends

Value is a percentage of the participants that gave the answer in the row 

in addition to assignment in the “digital/old economy” column. More than 

one answer possible, therefore sometimes > 100% (n = 76)

* “Old economy” = Average from automotive, industrial, transportation, 

aerospace, utility/energy

The “old economy” usually evaluates 
subcritical competencies like data 
science, software development, and 
project management as less important 
than the “digital economy” companies 
with strengths in these areas. Today’s 
core competencies of the “old econ-
omy” such as system competence, are 
also viewed as important for this in the 
future.

29

17

26

14

21

19

5

39

2

5

10

38

38

23

8

23

23

8

8

Data science

Software development

Understanding customers

Business model development

Basic technical knowledge

Mechatronics development

Data security

System competence

Project management

Modeling and simulation

Process orientation

“Old economy”*

SPECIALIST 
COMPETENCIES

“Digital economy” 

METHODS
COMPETENCIES

0

0

0

Study Results: 5 | Data Science and Software Development Competence are Crucial
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There are different approaches that can be used to cor-
rectly align organizational processes regarding digi-
talization. In addition to developing networks/partner-
ships and internal start-ups/agile teams, the creation 
of “digitalization areas” is mentioned as a possible 
approach. The “old economy” evaluates networks/
partnerships as much less relevant than the “digital 
economy” does. However, the “old economy” views 
spin-offs/start-ups as more important levers. Due to 
organic growth over the course of years, the develop-
ment of “digitalization areas” in the “old economy” is 
also viewed as crucial.

The predominant design principles for the organiza-
tional framework of R&D are not surprising, rather, they 
are similar to those of many corporate organizations 
and do not go above and beyond these. 

Overall, the following can be summarized here: New and 
radical approaches are not mentioned, which either 
signals a lack of boldness or a lack of ideas regarding 
necessary prerequisites of the digital transition. Further-
more, the conclusion can also be made that perhaps 
THE right organization or THE expedient organizational 
principle for the future do not exist. Rather, with regard 
to digitalization, R&D has to constantly reorganize to 
meet the quickly changing requirements and conditions.

6 | New Organizational Principles and Radical Changes 
Have Not (Yet) Been Considered

To correctly align the organization 
with regard to digitalization, networks/
partnerships and the development of 
internal start-ups/agile teams and also 
the creation of “digitalization areas” are 
viewed as critical.

Percentage of participants who gave this answer, n = 76

26
EXTERNAL

INTERNAL

13

24

23

6

8

100

Networks/partnerships

Spin-offs/start-ups

Start-ups and agile teams (speedboats)

Department within existing functions

Board area (functional area)

Staff function (corporate organizations) 

Overall

Study Results: 6 | No New or Radical Organizational Principles
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Study Results: 6 | No New or Radical Organizational Principles

The “old economy” evaluates net-
works/partnerships as considerably 
less relevant than the “digital economy”. 
But the “old economy” mentions spin-
offs/start-ups and, based on the past, 
also the development of “digitalization 
areas” as comparatively strong con-
trolling functions.

Value is a percentage of the participants that gave the answer in the row in addition to assignment in the “digital/old economy” column. More than one 

answer possible, therefore sometimes > 100% (n = 76) * “Old economy” = Average from automotive, industrial, transportation, aerospace, utility/energy

21

21

16

15

14

13

100

Functional focus

Internal collaboration/networking

Flexible 

Flat hierarchies

Integrating/create a framework

Other 

Overall

Percentage of participants who gave this answer, n = 76

The design principles for the organizational framework of R&D are similar to those of many 
corporate organizations. New or radical principles are not mentioned.

21

24

28

32

8

5

54

8

31

8

Networks/partnerships

Spin-offs/start-ups

Start-ups and agile teams 
(speedboats)

Department within existing 
functions

Board area (functional area)

Corporate organization 
(staff function)

“Old economy”*

EXTERNAL

“Digital economy” 

INTERNAL

0

0
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The digital transition in companies requires employees 
to rethink things. In addition to a new cooperative 
culture, openness to changes and increased speed/
drive, in particular, are necessary behavior to be 
successful in the digitalization of R&D. Willingness 
to change and the focus on customer benefits are 
success factors in this process that can be actively 
influenced and positively affect the new necessary 
behavior. 

Furthermore, there are several specific starting points 
to establish new/changed behavior in R&D. These 
include e.g. letting participants experience digitali-
zation, systematic support for further development, 
and development of multipliers to reach a “critical 
mass” within the company. In the process, manage-
ment has to select the appropriate approaches, taking 
into account the cultural conditions of the company. 

All things considered, it can be highlighted that the 
challenges of the required cultural transition are the 
typical challenges of change management. To that ef-
fect, these challenges should be approached with the 
appropriate tools. 

7 | Changes in Culture and 
Working Methods Have to 
be Supported Systematically

A culture of cooperation, openness to change, and increased speed/drive are necessary 
behavior for digitalizing R&D.

Percentage of participants who gave this answer, n = 76

31

23

16

8

8

9

100

Culture of cooperation

Openness for change

Speed/drive

Customer focus

Inventiveness

Systems thinking

Entrepreneurship

Overall

5

Companies that view a 
culture of cooperation and 
speed/drive as necessary 
also mention willingness 
to change (on average 
41%) and focus on cus-
tomer benefits (on average 
41%) as critical success 
factors.

21

19

19

17

10

14

100

Enable experience

Encourage further development

Create “critical mass” with multipliers

Create transparency regarding status/progress

Convey success stories

Credible management communication 

Overall

Percentage of participants who gave this answer, n = 76

For management, there are 6 starting points to establish
new/changed behavior in R&D.

Study Results: 7 | Systemical Support for Changes in Culture and Working Methods
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The challenges of the required cultural transition for digitalization 
of R&D are the typical challenges of change management.

Put in more effort

Chasm between “old R&D” 
and “digital R&D”
 �Strong content-related networking
 �Engineering vs. computer science
 �Unfamiliar digital boundlessness 

Managing resistance to change
 � “People cannot be changed…” 
 � “Terminate existing employees” 
 �Openness for new things

Systematic change
 �Less trial and error
 �Targeted learning
 �Direct and support change3922

6

33

Percentage of participants who gave this answer, n = 76

“The change needs to be called for 
with long-term tenacity and has to be 
systematically supported. Only this 

will overcome resistance and achieve 
effectiveness. Constant change and 

continuous learning should become the 
core of corporate culture.”

Study Results: 7 | Systemical Support for Changes in Culture and Working Methods
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The necessary decisions, that need to be made and 
accompany the digital transition are predominantly 
strategic or organizational. For example, choosing the 
basic strategic direction of the digitalization strategy 
and the level of investment are among the strategic 
decisions. From an organizational standpoint, selec-
tion of the right organizational structure and the ap-
proaches for developing the necessary competence 
are mentioned, for example. The choice of technology 
plays a more subordinate role.

The risks during digitalization are broadly diversified 
and affect strategy, organization, and technology on 
a similar scale. Data security stands out as the great-
est individual risk. This includes both internal corpo-
rate aspects, such as data validity and availability, but 
also aspects from the customer’s perspective, such as 
the protection of personal information, for example. 

8 | Technological Decisions 
are only Secondary When 
Compared to Strategic and 
Organizational Decisions

Most of the decisions that need to be made for digitalization are not technological, 
rather they have to do with strategy and organization.

The risks to be mastered are in all areas. Data security is the largest individual risk 
to be mastered.

OtherTechnological

Technological risks
 � Data security
 � System complexity
 � Data availability

Organizational
 � Organizational setup
 � Competence development
 � Cultural transition support

Organizational risks
 � Setup
 � Willingness to change
 � Capability

Strategic 
 � Basic strategic direction
 � Go/no-go
 � Level of investment

Strategic risks
 � Choice of strategy
 � Understanding of the market
 � Competitive assessment40

1

34

Percentage of participants who gave this answer, n = 76

5

26

36 58

Study Results: 8 | Mastering Strategic and Organizational Risks 

Main risk: 
Data security (15%)
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All things considered, there are six key decisions that 
have to be made on the way to achieving the most 
important potential benefits of the digital transition. 
In the process, the strategic and organizational 

decisions are closely connected to increased efficiency, 
development of new business areas, ensuring the 
existing market position, and increasing customer 
benefits. The choice of technology, i.e. a technological 

decision, is only important in relation to customer 
benefits and customer loyalty from the perspective 
of the companies.

To improve the top 4 potential benefits with digitalization, 6 key decisions need to 
be made. The choice of technology is only important with regard to the realization of 
the customer benefits and customer loyalty.

This chart shows the correlations between answers from different questions on both axes of the matrix. Value is a percentage of the participants 

that gave the answer in the column in addition to the answer in the row. More than one answer possible, therefore sometimes > 100% (n = 76)

Ø 43%

Ø 9%

Stronger/long-term customer loyalty

Improved understanding of customers

Shorter time to market

Higher availability of information

Ensuring market position

New business areas

Increased efficiency

Higher customer benefit

Competence development approach

Organization of the cultural transition

Organizational setup

Level of investment

Affect on legal framework conditions/standards

Choice of business model

Choice of technology
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45 45 55 30 10 10 15 0

57 48 38 48 14 14 14 0

53 42 26 42 11 5 5 5

53 47 35 35 12 12 12 6

43 71 29 14 29 14 14 0

29 43 57 43 0 0 14 0

50 0 0 0 0 0 0 50

Study Results: 8 | Mastering Strategic and Organizational Risks 

50 50
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Only a small part of the implementation of digitalization 
is linked to technological success factors. In fact, it 
is the cultural, strategic, and organizational factors, 
which have high significance attached to them and are 
critical for successful implementation of the digitaliza-
tion strategy in R&D. 

In addition to hard factors such as turnover ratio and 
efficiency indicators or the speed (time to market), 
50% of the mentioned indicators for successful dig-
italization can be designated as “soft”. Positive 
customer and employee feedback, the dissemination 
of success stories, and increased appeal within the 
partner network can be used to recognize, well and 
early, whether the transition towards digitalization is on 
a successful path. 

9 | Crucial Success Factors 
Tend to be “Soft” Rather 
Than “Hard”

The degree to which the implementation of digitalization is linked to 
technological success factors is astoundingly small. In contrast, 
cultural factors are classified as being considerably more critical for 
success at 37%.

Other

Technological success factors
 � Master technologies
 � Mature digital 
security concept

 � Standardization

Strategic success factors
 � Customized  
digitalization strategy

 � It must be worth it 
(increased productivity, 
business case)

 � Scalable business models

Cultural success factors 
 � Willingness to change 
 � Focus on customer benefits 
 � Support transition
 � Commitment of management

Organizational success factors 
 � Employees with the right 
competencies

 � High speed (decisions, changes, 
time to market)

 � Use strategic partnerships

37

21

24

4

Percentage of participants who gave this answer, n = 76

14

Study Results: 9 | “Soft” and “Hard” Success Factors and Early Indicators
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In addition to hard, measurable KPIs, half of the indicators for 
successful digitalization consist of soft factors, for example, feedback 
from participants.

19

“SOFT”

“HARD” 

11

11

9

14

9

3

3

3

3

15

51 49

Positive customer feedback

Success stories

Positive employee feedback

Appeal in the partner network

Sales increase

Stronger competitive position

Increased efficiency

Increased competence

Amount of investment

Higher development speed

Better data transparency

Overall

Percentage of participants who gave this answer, n = 76

100

Soft factors are often ear-
ly indicators of success/
failure.

“If we can show a prototype with a new 
theme within 2–3 months and if the motiva-

tion and enthusiasm among employees in the 
core organization can be felt, then we are go-
ing in the right direction. Positive background 

noise should be heard in the cafeteria.”

Study Results: 9 | “Soft” and “Hard” Success Factors and Early Indicators
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Patterns in Approach and Implementation
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Archetypes | Patterns in Approach and Implementation

Based on the strategic focus of the company, its R&D 
quota, as well as feedback and quotes from the inter-
view participants, archetypes can be derived for the 
subject of digitalization and R&D. These archetypes 
are characterized by similar patterns regarding their 
focus, approach, and their behavior during imple-
mentation of digitalization. On the one hand, compa-
nies can be assigned to the archetypes in this way 
and, on the other hand, general recommendations for 
these can also be derived. In the process, the arche-
types are defined independent of company size, 
revenue, expected benefit, and digitalization time 
frame because companies can also successfully digi-
talize their R&D independent of their size and product 
portfolio. Furthermore, a limitation of the archetypes 
regarding the mentioned expected digitalization period 
does not make sense because this is very subjective 
and hardly verifiable.

In the following, the four key archetypes will be ex-
plained, including their strategic focus and the range 
of their R&D quotas. For the purpose of orientation, the 
number of companies that took part in the study and 
were able to be assigned to the archetype is also listed.

Four Archetypes Regarding
Digitalization of R&D

The OBSERVER
“Spectator, waits for the first results 

of others”

The FOCUSED
“Clear direction, initial experiences collected,

demonstrate full performance”

The CONFIDENT
“Digital spearhead, maintain advantage 

or expand it”

The BOLD
“No clear direction, little experience, 

but stay in motion”
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Archetypes | Patterns in Approach and Implementation

STRATEGIC FOCUS: 
“Wait”

R&D QUOTA: Approx. 0 – 6%
STUDY PARTICIPANTS: Approx. 12% 

EXPLANATION: Companies from this archetype tend 
to act more defensively with regard to digitalization 
and are observant. They are usually successful and 
do not see the necessity of digitalizing their products 
or R&D. However, they closely observe the market and 
the competition to also tackle the subject if the incen-
tive is strong enough. 

STRATEGIC FOCUS:  
“Urgency: Immediately begin and learn”

R&D QUOTA: Approx. 2 – 6%
STUDY PARTICIPANTS: Approx. 31% 

EXPLANATION: Companies that can be assigned 
to this archetype can also be referred to as “fast 
followers” with regard to digitalization. They are either 
successful and have recognized the potential bene-
fits of digitalization or are in a situation in which a need 
for action is created by the competition or the market. 
The first levers for digital transformation are already 
identified and individual aspects are usually already 
piloted without having defined a specific target 
or having anchored it in the strategy. The first small 
successes motivate these companies to invest in digi-
talization and to further pursue the subject.

The OBSERVER

“Spectator, waits for the first 
results of others”

The BOLD

“No clear direction, little experience, 
but stay in motion”

 12% 31%
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STRATEGIC FOCUS: 
“Transition: Complete commitment to scaling digitali-
zation (already present, in part)”, “piggyback”: Coop-
eration with digital pioneers or mergers & acquisitions”

R&D QUOTA: Approx. 4 – 10% 
STUDY PARTICIPANTS: Approx. 29% 

EXPLANATION: Companies from this archetype have 
recognized the benefit of digitalization and anchored 
the implementation in their strategy. This objective is 
usually clear and divided into milestones. The leader-
ship team is aware of the main risks and challenges 
of digitalization. Several successful pilot projects 
confirm the direction and the scope of digitalization. 
These companies have established initial organi-
zational prerequisites to scale digitalization. They 
either act moderately in terms of close cooperations or 
aggressively with an M&A strategy.

STRATEGIC FOCUS: 
“Digital leader”

R&D QUOTA: > 6%  
STUDY PARTICIPANTS: Approx. 10% 

EXPLANATION: Companies that can be assigned 
to this archetype have the subject of digitalization 
anchored in their DNA. Traditionally, they usually 
had their first points of contact already years ago or 
focus on subjects like strongly digitalized products 
or digital business models. These companies usually 
act aggressively and are very ready to make invest-
ments. Large parts of R&D are already digitalized. They 
try to continuously reinvent themselves, develop 
new digital products and business models, and thus 
maintain or expand their advantage compared to 
other companies.

The CONFIDENT

“Digital spearhead, maintain advantage 
or expand it”

The FOCUSED

“Clear direction, initial experiences collected,
demonstrate full performance”

29% 10%
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Development of a portfolio of profitable new products 
and services as well as alignment of the management 
team.

Here, we first recommend a “digital R&D assess-
ment” to be able to evaluate the current digitalization 
status and the capabilities of the organization. The 
focus during this process is on R&D, including relevant 
interfaces to further business units. Subsequently, a 
clear target agreement with top-level management 
is made. This is the foundation for implementation of a 
“digital boostcamp” in which a dedicated team from 
the management develops value streams for digita-
lization, levers for strategy implementation, early in-
dicators for management, a portfolio with white and 
black spaces, and a road map for strategy implemen-
tation. Joint development of these results welds the 
leadership team together and inspires them to com-
pletely stand behind the digitalization project. Howev-
er, in the process, the developed digitalization strategy 
should not be thought of as a completely rigid plan. 
Rather, it should be frequently checked and adjusted 
if necessary due to the dynamic nature of the subject.

Creation of digital breakthrough solutions including 
an implementation road map. 

In this wave, the Innovation Cell (IC) concept is used, 
in particular, to develop completely new solutions and 
digital breakthrough solutions for products, services, 
or business models by changing the perspective and 
point of view. In the process, an interdisciplinary team 
that is technically and methodically supported by ex-
perts is dedicated to working together in a room for a 
defined amount of time. The development time can 
be significantly reduced while also reducing the 
innovation risk at the same time with this process. 
The specific result of any IC are alternative, evaluated 
digital breakthrough solutions including an implemen-
tation road map and a decision template.

Definition of an appropriate process landscape and agile 
organization to enable continuous digital innovation. 

The process landscape and organization of the 
“digital enterprise” are first defined here on the basis 
of the digital breakthrough solutions and their imple-
mentation road maps as defined in the previous wave. 
In doing so, the product development process for 
digital products and the project instruments for imple-
mentation of the breakthrough solutions, such as proj-
ect order, project plan, project report, and project risks, 
are significant. The process and the instruments are 
implemented using ACT workshops (acceleration, 
coaching, training) and the respective operator in the 
company. Furthermore, it is necessary to adjust the 
organizational structure according to the new digital 
product development process or the new value-added 
process. In addition to the “hard” organization adjust-
ments, “soft” issues such as culture and the associat-
ed working methods must also be considered. Specif-
ic change measures are to be defined and supported 
for this.

Now Only One Question Remains: How Can R&D be Systematically Digitalized in the 
Specific Context of Each Company? 
We generally suggest a three-wave process here. 
In doing so, the specific form and timing of the R&D 

digitalization process very strongly depends on each 
company, its culture, as well as its products, and must 

be individually adjusted in this regard.

1ST 2ND 3RD

WAVE: “DIGITAL BREAKTHROUGH”WAVE: “DIGITAL READINESS” WAVE: “DIGITAL DNA" 
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STRATEGIC, TACTICAL, AND OPERATIVE

*PDP - product development process

KEY RESULTS 
 � Digital R&D assessment
 � Target agreement (“north star”)
 � Value streams for digitalization
 � Levers for strategy implementation
 � Early indicators for management
 � Portfolio with white and black spaces
 � Road map for strategy implementation
 � Alignment of the leadership team

WAVE: “DIGITAL READINESS” 

KEY RESULTS 
 � Process and organization structure 
“digital enterprise”

 � PDP* for digital products
 � Change measures 
(culture, working methods)

WAVE: “DIGITAL DNA” 

Focus: Strategy
Method: Digital Boostcamp

Urgent

Important

Ability & influence
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KEY RESULTS 
 � Digital “breakthrough 
solution"

 � Implementation road map
 � Decision template 

WAVE: “DIGITAL BREAKTHROUGH” 

Focus: Product
Method: Innovation Cells (IC)

ETC...

IC

IC

IC
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IC

IC

ACT

ACT
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ACT

ACT

ACT

ACT

Focus: Process and organization 
Method:  Digital restructuring and 

ACT workshops

ETC...

1ST

2ND

3RD
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For this archetype, the critical point is the beginning 
of the digitalization project. To do this, top-level 
management has to make “GO decisions”. They have 
to deal with the subject of digitalization in general. 
The prerequisite for this is sufficient willingness to 
change within top-level management. To get full buy-in 
and strong commitment from the management team 
for the project, the business case is the primary focus. 
This primarily aims to increase efficiency; a stronger 
competitive position tends to be secondary in the 
process. Based on this, a realistic and very specific 
implementation road map for the strategy has to be 
derived that still permits sufficient flexibility for adjust-
ments, however.

When developing digital breakthrough solutions, careful 
attention must be paid so that these do not “fall too 
short”, in other words, only contain incremental digi-
talization aspects. Due to the capabilities of the orga-
nization, it is therefore necessary to integrate external 
impulses into development of the breakthrough solu-
tions. Usually, these companies have a stable but not 
very innovative customer base. For this reason, the 
potential future customer should become the focus 
here, e.g. by engaging new customer groups.

The digitalization of the development processes at this 
point should begin with selected, specific areas, be 
planned for the long term, and include digitalization 
hubs that are not too big in the beginning so as not 
to overwhelm the organization. Necessary competen-
cies for the digitalization of processes in R&D and for 
the implementation of breakthrough solutions, espe-
cially software development competencies, should 
be developed in a targeted manner. The focus here 
is on clean integration of the competencies into 
the main organization. Furthermore, new working 
methods should be piloted to create acceptance.
Overall, the change must be closely and system-
atically supported.

Based on the key insights of the study, the archetypes, 
and the three-wave approach, recommendations for 
digitalization of R&D can be derived. In doing so, the 
three-wave process is limited to the first three arche-
types. The CONFIDENT company has already driven 

digitalization of R&D so far ahead that other approach-
es are necessary here. These are excluded in the con-
text of the study. In the process, the described recom-
mendations under the archetypes are to be understood 
as a possible strategic direction. Their characteristics 

depend on the respective R&D and company specifics 
as well as the products. However, these recommenda-
tions can be used as orientation in terms of “what is 
relevant?”.

The OBSERVER

Spectator, waits for the first results of others“ ”

1ST 2ND 3RD

WAVE: “DIGITAL BREAKTHROUGH”WAVE: “DIGITAL READINESS” WAVE: “DIGITAL DNA" 
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In the first wave it is crucial to develop a customized 
digitalization strategy and a target that guides the 
action, provides orientation, motivates employees, and 
leaves room for adjustments due to newly gained in-
sights. To do this, the future business model of the 
company is to be taken into account. The intermediate 
steps on the way towards the goal must be specifically 
formulated and agreed. These should include the as-
pects of investment level, organizational setup, stra-
tegic partnerships, standardization of technology, 
competence development, and cultural transition. 

The breakthrough solutions should not only simply 
apply to the product, but rather take into account 
additional services and business models. The sub-
ject of data security or the digital security concept 
must already be taken into account in the process. 
Overall, latent customer requirements should be 
the focus. Available data from products and users 
as well as the company’s parters or networks should 
also be consulted during this wave.

In terms of a digital product development process, 
(partially) digitalized processes and digitalized 
product ranges should already be synchronized 
with one another. In particular, the objective is ef-
ficiency as well as increasing the speed in R&D. 
Developing competence with regard to software de-
velopment and data science must be done system-
atically and comprehensively. Bundling these compe-
tencies can be realized in the respective R&D areas as 
an organizational unit. Internal start-ups and/or agile 
teams should be organized and supported in order to 
implement the breakthrough solutions from the second 
wave. New practices such as a culture of cooperation, 
openness to changes, and higher speed/“drive” must 
be called for and system atically supported. Commu-
nicating success stories and targeted development of 
multipliers for the transition is recommended. Contin-
ual, credible management communication is a prereq-
uisite.

The BOLD

No clear direction, little experience, but stay in motion“ ”

1ST 2ND 3RD

WAVE: “DIGITAL BREAKTHROUGH”WAVE: “DIGITAL READINESS” WAVE: “DIGITAL DNA" 
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For this archetype, a clear digitalization strategy and 
also the corresponding road map are usually already 
in place. Therefore the key levers, the early indica-
tors for management, and the review of the product 
and the service portfolio are to be considered. Pre-
cise knowledge and understanding of these aspects is 
crucial in order to be able to scale the previous results 
of digitalization. Furthermore, defining the business 
model(s) and the partner or M&A strategy plays a su-
perordinate role here. 

Development of breakthrough solutions is characterized 
less by product-side or technological perspectives, 
rather it is much more influenced by a service-orient-
ed and business model perspective. Consequently, 
platform, updatability, connectivity/IoT, user/product 
data, user interfaces, or also artificial intelligence is-
sues must be taken into stronger consideration. In par-
ticular, this involves focusing on a continous data and 
IT security concept.

The main focus here should be on continous digitaliza-
tion of the product life cycle. This includes continous 
data availability and usage as well as virtualization 
within R&D. For subjects like IoT and artificial intel-
ligence, application scenarios should be defined that 
can be integrated into implementation. Furthermore, 
agile working methods as well as IT tool support for 
cooperation and project management should be rolled 
out comprehensively. Cooperation in development 
networks will take up an increasingly large share and 
must be established. The activities are geared towards 
customer benefits and decreasing time to market. 
The competencies of software development, data 
science, and project management should be system-
atically expanded. In addition to familiar formats, rad-
ical and new organizational principles can also be 
envisaged to take the next big step.

The FOCUSED

“ ”Clear direction, initial experiences collected, demonstrate full performance

1ST 2ND 3RD

WAVE: “DIGITAL BREAKTHROUGH”WAVE: “DIGITAL READINESS” WAVE: “DIGITAL DNA" 
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For this archetype, the development processes, orga-
nizational setup, strategic focus, and corporate culture 
are considerably more mature with regard to digitaliza-
tion. Therefore other approaches must be used here 
to take the next step towards increasing digital ma-
turity in R&D. 

The CONFIDENT

“We prefer to invest a little bit more in new 
developments and do not calculate a detailed 
business case for the sake of appearances. 
This is the only way we can take real leaps 
forward. Of course, this also contains risks 

that we are willing to accept: Only those who 
venture can also gain.”

Digital spearhead, maintain advantage or expand it“ ”
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It does not matter which archetype a technology com-
pany can be assigned to; nearly all of them have recog-
nized how critical the subject of R&D digitalization is 
for the future. However, the hesitation of many compa-
nies with regard to defining the strategic direction, level 
of investment, and concrete next steps for digitalization 
stands in contrast to this. Another remarkable point is 

that the approaches mentioned for implementation of 
digitalization usually reflect the success patterns of 
the past. If we compare these with the basic principles 
of the “digital economy” (see basic principles in the 
“Orientation” chapter), it is questionable as to whether 
the old success patterns will also continue to bring the 
desired success in the future (see below).

The digitalization of R&D will constantly and quickly 
continue to develop, which will affect technology use, 
processes, organization, and the R&D culture. There-
fore, we at 3DSE Management Consultants will contin-
ue to constantly shed light on the subject and share the 
insights we discover with you.

“THE CUSTOMER’S PROBLEM IS 
THE FOCUS: 

The customer’s problem, not the 
product, is the starting point” 

VS. 
“THE PRODUCT IS THE FOCUS: 
Customers have always loved our 

products for their reliability” 

“FAIL FAST AND EARLY:  
Failure is good and enables learning” 

VS.
 “CAREFULLY THOUGHT-OUT PLAN: 

Plan in detail, deliver, and 
execute successfully”

“VERY WILLING TO TAKE RISKS: 
Think big & bold” 

VS. 
“DETAILED AND COMPLETE 

BUSINESS CASE:  
We do not spend money 

on something vague”

“SPEED IS KEY:  
It is better to be first with 80% 

than second with 100%” 

VS. 
“ADVANTAGE DUE TO EXPERIENCE: 
Experience over the course of many 

years in our business cannot be copied”

“DIGITAL CULTURE:  
‘Digital’ as corporate DNA,  

all employees think and act ‘digitally’” 

VS. 
“EFFECT OF CHIEF 
DIGITAL OFFICER:  

Our new man will solve 
the problem for us”

Basic Principles of the “Digital Economy” VS. Success Patterns of the “Old Economy”
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Study Design:
76 People from 60 Selected Companies Were Interviewed for This Study. 
The interview partners were selected in such a way that 
they would be able to answer questions about digitali-
zation in R&D from different perspectives. 

Decision-makers, managers, and experts were 
interviewed in personal 90-minute conversations. 

The companies are divided into the following industries 
and types:

Types of companies

Transportation
Digital
economy

Industrial

Automotive Electronics
Health
technology

Utility/
energy

Aerospace

Not industry- 
specific

Classification according to industry

Values in %.

Suppliers

OEM

Solution provider

Research 1% Institutions
21

20

17

8 5

5

4

3

17

33

5

37

24
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The data was collected personally using semi-struc-
tured interviews. In the interviews, participants were 
asked about the status quo of digitalization, about 
future scenarios, strategies, central questions and 
focus topics in R&D, opportunities and challenges, 
about pioneering decisions for driving digitalization 
forward, as well as early indicators and the trans-
formation time for digitalization objectives. Further-
more, critical, strongly content-based questions were 
discussed (see the “Initial Situation” chapter). The inter-
views were performed from January until August 2016.

For evaluation, answers were examined and divided 
into individual statements. Then, individual state-
ments were compared with each other and, based on 
the correlations of their content, they were put into 
a cluster. The cluster represents the superordinate 
constructions, which helped to gather the answers 
both quantitatively and qualitatively and facilitated 
the derivations made.

January August

2016
>>>
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Appendix | Contact

Managing Directors:  
Dr. Armin Schulz, Dr. Stefan Wenzel

Study Lead: Dr. Tim Etterich

Study Team: 
Denis Trost, David Berschneider, Dr. Thomas Schlenzig

Project coordination and media: 
Annica-Maria Brugger

Contact 

Dr. Armin Schulz, Dr. Stefan Wenzel Dr. Tim Etterich

3DSE Management Consultants GmbH
Seidlstraße 18a
80335 Munich, Germany

Tel.: +49 89 2060 298-20
E-mail: Kontakt@3DSE.de
www.3DSE.de
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