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Dear Readers

Hardly any topic in the field of technology is 

currently subject to as much heated discus

sions as artificial intelligence and machine 

learning (AI/ML). Pessimists are of the opinion 

that Europe and specifically Germany are un

able to keep pace in the global arena with the 

USA and China, therefore putting their pros

perity at risk. Others fear millions becoming 

unemployed in view of the capabilities of AI, 

ML and intelligent and selflearning robots.  

On the other hand, those with a more positive 

view see massive potential in the field of AI  

and ML – particularly for an industrial nation 

such as Germany, which has already success

fully applied the concept of Industrie 4.0 as  

a response to the challenges of the Internet of 

Things (IoT).

But what does the reality in 2019 really look 

like? Is Germany hopelessly behind – or is it a 

player at the forefront of technology? And what 

are companies really concerned about?  

These are just some of the questions that are 

answered by our Study on Machine Learning / 

Deep Learning 2019.

Frequently, these answers do not draw a black 

and white picture, but instead suggest a differ

entiated approach to this topic. The fact that 

machine learning techno logy is already being 

used by 57 percent of companies in Germany 

and that the number of businesses refusing  

to use the technology is pretty low at twelve 

percent. The result of the findings that ML is  

no longer just considered a technology for IT 

departments, but also for applications such as 

customer service, optimization of production 

environments, etc. also puts an optimistic light 

on this topic.

So, everything is OK after all and the challenges 

posed by AI and ML have been successfully  

addressed? Unfortunately not. Companies still 

have immense problems when it comes to  

the data quality – not to mention a scarcity of 

experts such as a data scientists. There are  

other sobering figures concerning this issue: 

Only nine percent of companies have integra

ted AI/ML into their business models. The situ

ation regarding the fields of application is just 

as grim. Speech recognition and assistance 

systems are dominant.

In this regard, it may be useful to take a look  

at international trade fairs like the CES, MWC  

or HMI and evaluate what international com

petition is doing. Beyond the restrictions re

sulting from German legislation and European 

data protection regulations, our search for new 

AI / MLenabled business models is actually 

only limited by our imagination.

I hope you will find this document informative 

and interesting 

Jürgen Hill

AI / ML have  
entered the  
corporate world

Jürgen Hill, 
Head of Team Technology 
and Chief Editor  
COMPUTERWOCHE
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Between optimism and hesitation 
Machine learning represents a key technology, and not just in the field of analytics.  

According to experts from software and consulting companies, it can for example  

help to bring relationships to customers and partners to a new level. However, there  

are various obstacles that need to be overcome. These include the orientation of  

projects for short-term success.

In German companies, the hype around ma

chine learning (ML) and its related technology 

artificial intelligence (AI) is slowly but surely  

being replaced by a more pragmatic approach. 

IT experts and specialists in the field are de

veloping and practically implementing use 

cases for machine learning. 

 

According to a panel of experts, who were  

invited by COMPUTERWOCHE to discuss the 

state of ML and AI in German companies, there 

are hardly any limits to the imagination.

“At Microsoft we are currently seeing that com

panies are certainly curious about machine 

learning and artificial intelligence. Numerous 

companies have kickedoff minor projects in 

this field,” says for example Jürgen Wirtgen, 

Dataplatform Lead at Microsoft Germany.  

It is Mr. Wirtgen’s opinion that both approaches 

are developing into becoming tools for compa

nies that can be used just like any other soft

ware tools. “This, however, requires consulting 

agencies to make machine learning “simple” 

while handing the right tools to the users,” says 

Wirtgen.

Telefonica has also noticed a “positive attitude” 

of German companies towards machine learn

ing. Thorsten Kühlmeyer, Head of Business 

Analytics & Artificial Intelligence, explains that 

the telecommunication service provider itself 

also leverages machine learning: “Machine 

learning and AI assist in maintenance and op

timization of mobile networks, support social 

media analysis, accelerate processing of ser

vice requests and improve staff networking.”

The financial and insurance sector is among 

the pioneers in the field of machine learning. 

“For example in the context of risk assessment 

for approving loans and credit applications,” 

explains Kay Knoche, Principal Solution Con

sultant DACH Decisioning Solutions at Pega

systems – a software company. “This helps to 

clarify questions such as which upsell and 

crosssell products should be offered, whether 

claims can be handled unbureaucratically or 

whether expert assessments should first be  

obtained.”

No reason for complacency

However, there are also some critical opinions 

concerning how things stand regarding ma

chine learning: “When compared to other 

countries like the USA, German companies 

have still not fully embraced machine learning. 

The reason for this is that German companies 

are less willing to take risks than their Ameri

can counterparts,” asserts for example Karl 

Schriek, Head of AI/Leading Machine Learning 

Engineer at consulting company Alexander 

by Bernd Reder
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Thamm. In his opinion, German companies 

struggle with their own perfectionism when  

it comes to projects in the field of machine 

learning, an issue that interferes with the mar

keting of solutions.

Another weak point is highlighted by analytics 

expert Farhad Khakzad, who recently held the 

position of Head of Risk Analytics in an inter

national technology company: “In general, it 

can be said that German companies suffer 

from a shortage of ideas when it comes to 

practical use cases. One reason for this is that 

companies often lack imagination concerning 

the scope and type of machine learning appli

cations.” Partially unrealistic ideas regarding 

the possibilities of this technology is another 

potential reason.

PaulLouis Pröve, Consultant Data Analytics, 

Artificial Intelligence & Blockchain at Lufthansa 

Industry Solutions, sees the discussion around 

ML and AI “highly influenced by marketing 

statements, in line with the dictum: ‘We are 

now also doing machine learning’.” Instead, a 

major proportion of companies first needs to 

develop use cases.

The “right” use cases are required

Use cases that can be easily im plemented re

present an especially good starting point for 

companies. “The goal should not be to solve a 

specific business issue, but to get a feeling for  

the possibilities of this technology,” stresses  

Dr. Karsten Johannsen, Business Development 

Executive Artificial Intelligence at Tech Data.  

It is important to provide the required data  

in advance and to check its quality. “Data pre

pa ration is currently the greatest challenge,” 

confirms Christian Dyballa, Head of Sector  

Financial Services – Insights & Data at Cap

gemini in Germany.

According to Thorsten Kühlmeyer, a multistep 

approach is the best way to ensure that projects 

bring the desired success: First of all, compa

nies are required to identify and analyze their 

problems. Based on this, a use case is devel

oped. “Only then can the search for a suitable 

tool begin,” explains the expert from Telefónica. 

Classic analytic procedures or AI approaches 

like deep learning and natural language pro

cessing are certainly worth considering.

Dieter Mayr, Expert for Digital Services –  

Vertical Market Solutions at the digitalization 

specialist A1 Digital, sees another option:  

“One possibility would be the use of user 

friendly lowcode platforms to facilitate quick 

development and testing of AI and ML appli

cations. This way, companies can easily gain 

experience with machine learning.” According 

to Mayr, the final goal is to “mold” expert know

ledge into models and make these models 

available for AI and ML solutions.

Controversial: the significance  

of transparency

The opinions of experts partly differ when it 

comes to the topics of transparency of algo

rithms and traceability of the results deter

mined by machine learning and AI systems. 

Christian Dyballa from Capgemini considers it 

vital that there is transparency regarding how 

decisions based on machine learning have 

been reached. “You only have to think about 

sensitive areas like healthcare or autonomous 

driving.”

“German companies suffer from  

a shortage of ideas for practical  

use cases. One reason for this is that 

companies often lack imagination  

concerning the scope and type of  

machine learning applications.”

Farhad Khakzad, Analytics Expert
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Kay Knoche from Pegasystems has another  

example: “It must be clear which predictors  

like age or gender, have an impact on approv

ing a loan application.” Only in this way can it 

be verified that factors such as country of ori

gin are not considered. According to Knoche, 

“every decision must be traceable”. There is  

another aspect: People should be able to recog

nize whether a decision was made by machine 

learning or AI systems.

This, however, cannot be easily implemented 

as Karsten Johannsen from Tech Data explains: 

“Understanding how and why AI makes deci

sions can generally only be determined based 

on classical ML approaches such as decision 

trees and other conventional classifying factors 

or “flat” neural networks.” When it comes to 

technologies such as deep learning, this is only 

possible with certain restrictions – if at all.

This is the reason that experts are of the  

opinion that the database of an AI instance 

must always be transparent. Additionally, com

prehensive testing is required, e.g. of proces  

ses and the impact of specific data pools and 

mo dels on results. “Negative effects should be 

minimized,” stresses Jürgen Wirtgen from  

Microsoft.

The best way for companies to use machine learning, discussed by specialists from software and consulting companies. 
In the last row (left to right): Christian Dyballa (Capgemini), Dr. Kay Knoche (Pegasystems), Dr. Jürgen Wirtgen (Microsoft), Martin Bayer 
(COMPUTERWOCHE), Karl Schriek (Alexander Thamm GmbH), Dr. Dieter Mayr (A1 Digital), Paul-Louis Pröve (Lufthansa Industry Solutions); 
front (left to right): Thorsten Kühlmeyer (Telefónica Germany), Farhad Khakzad (analytics expert), Dr. Karsten Johannsen (Tech Data) and  
Dr. Frank M. Graeber (MathWorks)
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“Data preparation is currently  

the greatest challenge.”

Christian Dyballa, Head of Sector Financial Services -  
Insights & Data at Capgemini
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Complete transparency  

is still an illusion

However, full traceability in the context of  

machine learning and artificial intelligence  

will not be possible, explains Farhad Khakzad: 

“Decisions made by humans are also not fully 

transparent – at least in most cases.” This is the 

reason that it cannot be applied as a precondi

tion for using ML and AI. “Particularly in con

nection with Deep Learning, this exception is a 

bit reminiscent of the search for the Holy Grail,” 

notes Khakzad.

Karl Schriek of Alexander Thamm comes to  

a similar conclusion. The increasing com

plexity of ML solutions and algorithms can be 

seen to be decreasing transparency. His appeal: 

“The question we are to be concerned with  

is not: ‘How can we make AI solutions more 

transparent?’, but rather: ‘To what extent are  

we prepared to rely on nontransparent solu

tions?’”

Introduction to machine learning:  

Bringing everyone together

Companies interested in using machine learn

ing are not only confronted with questions 

concerning traceability and the search for suit

able use cases. “To successfully implement pro

jects, IT departments must be able to function 

beyond their classical remit,” states for instance 

Jürgen Wirtgen from Microsoft. For example, 

internal IT specialists are required to ensure 

that the data used has a high quality.

According to Karsten Johannsen, another issue 

is that the level of collaboration between IT 

specialists and business decision makers could 

often be better. To optimize collaboration be

tween IT departments, other specialist depart

ments and management in the context of AI 

and machine learning projects, Karl Schriek 

advocates the following model: “A new depart

ment with members from all disciplines is 

formed. They collaborate to define use cases 

and products based on these technologies.”

To make it easier to start working with ML,  

Dr. Frank M. Graeber has one more piece of ad

vice: “It is a good idea to involve the respective 

domain experts in AI projects at an early stage 

or enable them to train machine learning  

mo dels.” This compensates for the lack of data  

scientists – at least partially.

Cloud technology can provide initial  

support when deploying AI and ML

Projects such as these can be supported by 

cloud platforms providing AI and ML services. 

This approach is, for obvious reasons, heavily 

promoted by providers like Amazon Web Ser

vices, Google and Microsoft. "Cloud computing 

is an approach that facilitates the access to  

AI and machine learning and solves numerous 

problems,” notes PaulLouis Pröve from Luft

hansa Industry Solutions.

Dieter Mayr of A1 Digital is also of the opinion 

that cloudbased AI and machine learning 

solutions can provide that allimportant initial 

support: “It is crucial that companies use small 

projects as learning objects to gather experi

“As a society, the question we are  

to be concerned with is not: ‘How can 

we make AI solutions more trans

parent?’, but rather: ‘To what extent  

are we prepared to rely on nontrans

parent solutions?’”

Karl Schriek, Alexander Thamm GmbH

“It is a good idea to involve the respec

tive domain experts in AI projects  

at an early stage or enable them to  

train machine learning models.”

Dr� Frank M� Graeber, MathWorks
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ence in the field of ML. One example for this: 

Call center operators can use machine learning 

to optimize shift planning.” According to Mayr, 

one additional benefit of this strategy is that  

it does not require major infrastructure invest

ments. “This aspect is particularly important  

for commercial persons responsible for the fi

nances. Additionally, this strategy saves money 

and personnel resources of IT departments.” 

This approach allows IT departments to better 

assume the role of a “business enabler” in the 

context of ML projects.

However, just the same as the other partici

pants in the expert discussion, Dr. Frank Grae

ber from MathWorks also warns of unrealistic 

expectations when using cloudbased machine 

learning and artificial intelligence: “This may 

involve generic approaches that offer quick 

success in the beginning but do not contribute 

to establishing your own knowhow.”

Additionally, cloudbased machine learning is 

limited when it comes to complex applications: 

“In the case of industrytypical and business 

modelrelated requirements, for example, algo

rithms should address the specific individual 

cases,” explains Farhad Khak zad. Nevertheless, 

it must be kept in mind that developing your 

own solutions requires considerably higher  

expenditure and more resources. From his 

pers pective, however, both points are critical 

success factors when companies use AI and 

ML.

Don’t only focus on short-term success

Even if cloudbased ML services make it easier 

to enter this technology, companies should not 

overly focus on shortterm success. According 

to the experts, the strategic aspect of machine 

learning, AI and Deep Learning are particularly 

important. According to PaulLois Pröve from 

Lufthansa Industry Solutions, these approaches 

can be “justified pretty much everywhere” – 

and not only in selected industries. One benefit 

involves the automation of processes that  

previously had to be manually initiated or con

trolled.

As strategic use case for machine learning, 

Telefónica and Pegasystems cite the example 

of improving the overall customer experience.  

“Machine learning and AI promise to restore 

personal relationships with customers that 

were lost due to the use of call centers and  

di gital channels – i.e. the principle of traditio

nal corner shops,” notes Kay Knoche.

According to Karl Schriek, those wishing to 

take on complex applications should have  

good stamina. Because: “Just like any innova

tive approach, complex use cases or completely 

new AIbased business models require a cer

tain willingness to take risks and potentially 

fail.”

“Machine learning and AI promise  

to restore personal relations to  

customers that were lost due to the use 

of call centers and digital channels –  

i.e. the principle of traditional corner 

shops.”

Dr� Kay Knoche, Pegasystems
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Data scientists often feel isolated 
Machine learning offers a significant potential for companies. However, many companies 

have misconceptions regarding the possible application fields of the various AI methods. 

The quality and preparation of data pose another considerable challenge. In this respect, 

data scientists often simply do not have suitable data.

Machine learning, as one form of artificial  

intelligence (AI), has found its way into our 

everyday lives. Algorithms are the foundation 

of (partly) autonomous cars and robots in  

manufacturing environments and devices like 

Alexa or Google Home, which allow Alexa and 

Google Home users to play music and search 

the web based on voice commands. More and 

more companies are beginning to recognize 

the potential of machine learning to optimize 

business processes and reduce costs.

What is the current situation of German com

panies and their AI projects? What are their 

goals when setting up intelligent systems?  

How are they going about this? What are the 

challenges in the context of machine learning? 

COMPUTERWOCHE invited eleven represen

tatives from various companies to participate 

in a round table discussion on these topics.

AI is defined in various ways

Companies use a wide range of terms when 

talking about artificial intelligence (AI):  

Machine learning, neural networks, Deep 

Learning, narrow AI, wide AI, strong AI or  

weak AI. “Every company has a different defini

tion of the term artificial intelligence. A clear 

and unambiguous understanding of AI at all 

management levels is required. Particularly  

in mediumsized companies, hardly anybody 

knows which AI approach is suitable to solve 

which specific issue,” notes Stefan Gössel, Part

ner Reply and Managing Partner at the strate

gic consulting company Leadvise Reply.

This is the reason that the participants in the 

round table first tried to clarify the various defi

nitions. “I am afraid that it is already too late to 

find a common definition of the terms used in 

the AI environment. For me, artificial intelli

gence is the general term for dataoptimized 

machines with functions that require complex 

programming based on traditional algorithms, 

but that could be solved relatively easily by a 

human. General AI, which clearly goes beyond 

its trained domain, is still way off in the future 

and is the subject of current research,” explains 

Dr. Christoph Angerer, Manager AI Developer 

Technologies Europe at Nvidia. “However, spe

cialized AI is already being used in many areas 

like voice and image recognition with machine 

learning.” The specialist from Nvidia associates 

classic algorithms with machine learning, 

which are trained with data. He considers neu

ral networks, which make deep learning possi

ble as a subgroup of machine learning (ML).

For Ron Brandt, Vice President Consulting at 

CGI Germany, too many buzz words are used in 

the AI domain. “We explain the various terms 

to our clients so that they really understand the 

subject matter. Artificial intelligence is the um

brella term for methods like machine learning, 

Deep Learning and neural networks. AI is not a 

product, but an approach leading to a concrete 

use case based on data. CGI always aims at  

offering their clients solutions for specific use 

cases. There is no “outofthebox,” “onesize

fitsall” AI solution but only customized solu

tions.”

by Jürgen Mauerer
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All participants in the discussion were unani

mous regarding this point: The decisive factors 

are the concrete use case and the respective 

be nefit for the client. And they warn their cli

ents to not have any unrealistic expectations. 

“We always ask ourselves: What is the client 

looking for? Machine learning and statistical 

methods generally result in findings and key 

indicators to better control business processes. 

However, companies additionally expect artifi

cial intelligence to automatically realized these 

processes and continuously improve them. 

This leads to some exciting challenges,” ex

plains Michael Mayerhofer, Chief Data Scientist 

at NTT Data.

Alexander Krock, Head of Cloud Customer  

Engineering DACH at Google, sees another  

risk besides exaggerated expectations: “Many 

companies pick up the buzzwords and think:  

‘Since everybody is using AI, we need it as well.’ 

From my perspective, that is the wrong ap

proach as it can lead to pure actionism without 

considering the actual added value for the 

business. One tip: Machine learning is very 

useful for repetitive use cases, for example, 

evaluating xray images. In applications like 

these, the machine becomes increasingly  

better at its task due to repetition and training 

of the algorithms used.”

The consulting company Accenture has devel

oped a catalog for its clients with scenarios and 

possible use cases for AI projects. “Most impor

tant are simple scenarios that offer relatively 

quick results. Aiming for the moon with major 

goals like ‘With AI, we want to find the cure for 

cancer’ must be considered over a very long 

term and explaining this to the executive man

agement is very difficult. The top management 

often acts according to the motto: ‘Data is the 

new oil, now where is my money?’ This can be 

quickly realized with AI projects that initially 

make processes quicker, better and cheaper,” 

explains Dr. Andreas Braun, Data + AI Lead at 

Accenture in Europe.

It may also be of benefit if providers themselves 

use their AI technology to improve processes 

or proactively respond to potential issues in  

the industrial production landscape (predictive 

maintenance). For example, this approach is 

applied by Siemens. “We employ a wide range 

of Siemens digitalization solutions in our own 

manufacturing environment, including an  

increasing use of AI and ML technology.  

This allows us to directly transfer the experi

ence from our digitalization projects to our 

customers,” says Katharina Lamsa, press 

spokesperson for Digital Factory at Siemens. 

The participants at the  
COMPUTERWOCHE round  
table discussion talk about 
their experience with  
machine learning in their  
day-to-day work and pro-
jects.
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Biggest challenge:  

Data, data, data

However, machine learning and other AI 

methods only make sense if the right database 

is available. Without exception, all participants 

at the round table discussion mentioned data 

quality, data preparation and data security as 

the biggest challenges in the context of artifi

cial intelligence. “Companies are required to 

capture, aggregate, standardize and analyze 

data types and data formats from the widest 

range of sources. However, many companies 

did not do their homework. Or they have the 

data available but do not know what to achieve 

with the analysis. Is the intention to automate 

processes, achieve faster diagnostics or to im

prove customer service? The goal of AI projects 

must be clear,” notes Alfred Ermer, CEO and 

Managing Director at Arago da Vinci.

Of course, data must fulfill all criteria for high 

quality like correctness, consistency, complete

ness, validity and homogeneity. “As usual in 

the industry, we invest approx. 80 percent of 

our time in searching for, capturing and pre

paring data for machine learning to optimize 

the efficiency of the development and opera

tion of our networks and products,” explains 

Kenza Ait Si Abbou Lyadini, Senior Manager 

Robotics & AI at Deutsche Telekom IT. “Our 

goal is to apply the existing uniform data mod

el to break open the data silos we have accu

mulated over our long history and enable the 

reusability of use cases. Here, the responsible 

use of customer data is our top priority.”

Similar or even stricter security standards also 

apply in the healthcare sector as high volumes 

of patient data are anonymized for processing 

in studies and pharmaceutical research. As a 

company in the field of pharmaceuticals and 

diagnostics, not only are we required to strictly 

guarantee data protection but also to ensure 

data quality, and to bring the data into a uni

form format before we are able to make use  

of the full potential of AI,” stresses Dr. Markus 

Bundschus, Head Data Office at Roche Dia

gnostics.

Data scientists often lack suitable data

The precondition for success in pharmaceu

tical research, in which machine learning is  

to be applied to recognize biomarkers from  

a high volume of data, is close cooperation  

between engineers and data scientists with 

specialists in the respective field, e.g. bio

chemists. “The specialists must immerse  

themselves in the technology and support  

data scientists in understanding their specialist 

field,” notes Bundschus.

This also applies to the industrial sector. Here, 

specialists in production are required to under

stand the significance of the data in order to 

evaluate the results of the algorithm together 

with data scientists. On the other hand, data 

scientists also need to understand the demands 

and challenges of the specialist departments – 

and they require suitable data for their ana

lyses.

And this was a very surprising result of this  

discussion on machine learning and AI:  

Costly data specialists are often left isolated 

with insufficient or worthless data. The final 

statement on this particular issue comes from 

Steve Rommel, Head of IT Business Center 

Digital Manufacturing at Konica Minolta:  

“Data for AI projects or machine learning from 

various departments is often not tangible –  

key word: data silos – or cannot be merged for 

technical reasons. Other reasons may be a lack 

of data strategy or simply insufficient data 

quality. It is hard to believe: Data scientists  

often lack suitable data and do not feel suffi

ciently challenged.”
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Climbing the 
winners’ podium

Machine learning (ML) has reached third place 
in the ranking of the most important IT topics� 

This technology is championed particularly  
by CEOs and IT departments� In contrast,  

specialist departments still need to be convinced 
about the benefits of ML�

An overview  
of the 

key findings

Management 
summary

Security /  
cyber security

Artificial  
intelligence / 

machine learning

Data quality  
must improve 

More than one third of respondents 
are worried about the inadequate  

quality of the data fed into ML  
solutions� Managers, on the other hand, 

lack precise information on the  
benefits of machine learning�

More than a toy for  
IT departments 

More than one third of companies consider  
the use of machine learning in IT to be  

particularly beneficial� However, companies  
recognize that machine learning also offers 

bene fits in other areas, such as customer service�

Cloud  
computing

Here to stay
Almost 60 percent of German companies  

are already using at least one machine learning 
application – and the trend is increasing�  

However, particularly small companies with  
low IT budgets still need to catch up�
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Assistants  
set the tone

Alexa and intelligent navigation systems  
send their regards: A good 40 percent of 
machine learning processes are used for 

voice recognition and in assistant systems�  
However, they now face competition in  

the form of software bots�

Faster - higher - further!
Approximately 40 percent of ML users 

aim, first and foremost, to make internal  
processes quicker and more efficient�  

But guess what: Machine learning can do 
even more, for example, form the basis for 

new business models and portfolios�

Pathfinders urgently  
needed! 

Almost 40 percent of small companies  
are unable to choose the “right” machine 

learning model� This is where the help  
of solution providers and consultants  

is needed� They have to put users  
onto the right path�

Collaboration instead  
of ego trip

More than half of the companies  
seek external support from machine 

learning specialists to find and implement 
suitable solutions� Nevertheless, hardly 

any company wants to fully place  
their ML projects into the hands of  

a third party�



1.  Machine learning is picking up speed  
in the German business landscape

Almost 30 percent of companies consider machine learning and artificial intelli- 

gence the top hot-topics in the field of IT. In comparison to 2018, this represents  

an increase of five percent.

Around 30 percent of German companies are planning to intensively engage 

with machine learning (ML) and artificial intelligence (AI) in the coming year. 

This particularly applies to large companies with 1000 and more employees 

(31 percent).

In the ranking of the most important topics in the field of IT, AI and machine 

learning are in third place behind cloud computing and cyber security (34 per

cent each). 

The relevance of AI and ML highly depends on the IT budget. Only 24 percent 

of companies with IT expenditures of less than one million euros consider these 

technologies to be of high relevance. 

In contrast to this, machine learning has a high priority for more than 36 per

cent of companies with a high IT budget of more than ten million euros.

Particularly managing directors, CIOs and board members (32 percent) as 

well as IT staff (34 percent) consider AI and ML to have high priority. In contrast 

to this, specialist departments have not responded to these topics in the same 

way (22 percent).

Which topics in particular will your company have to engage with in the field  
of IT in the coming year?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 343

Cloud computing 34.1

Security/cyber security 34.1

Artificial intelligence (AI)  
& machine learning

29.7

IT-managed innovation  
management/IT-based  
innovation

24.5

Internet of Things & 
Industrial IoT/Industrie 4.0

23.6

Analytics/big data 23.3

Infrastructure  
modernization

22.7

Digitalization of  
business processes 
(outside of IT)

22.7

Visualization 22.2

Business intelligence 21.0

Under EUR 1 million

23.6

Distribution of results  
according to annual 

IT expenditure

27.4

EUR 1-10 million

36.3

Over EUR 10 million
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2.  More than a fifth of German companies  
use several machine learning applications

Approximately 57 percent of companies in Germany are already using at least one  

type of machine learning technology and more than 22 percent even a full range  

of applications such as these.

Only twelve percent of respondents do not use machine learning at all or have deliberately 

decided not to use this technology. 

Particularly in larger companies with 1000 and more employees, already several ML  

applications are in use (28 percent). For smaller companies, this applies to 17 percent.

The higher the IT budget, the more that companies utilize machine learning: 37 percent  

of companies with a budget of more than ten million euros make use of a wide range of 

ML applications – however, only eleven percent of companies with a budget of one million 

euros.

Specialist departments are not as well informed regarding the status of ML in compa

nies: Only 30 percent are aware that such applications are already used – in contrast to 

53 percent of business decision makers. 

The proportion of companies with fewer than 1000 employees that consider machine 

learning not relevant fell from 22 percent to 19 percent in 2018.

Are machine learning technologies being used in your company?
Figures in percent. Basis: n = 343

Yes, a wide range of or first ML technologies are already being used

Management /  
executive board /  
CIO / IT director / 

CDO / CTO /  
technical board 

member

53.0

Specialist  
departments

30.4

Head of IT /  
IT department / 
service manage-

ment

46.2

   Yes, a wide range of ML technologies  
are already being used.

   Yes, first ML technologies  
are being used.

   First ML technologies are currently  
being introduced.

   The first use of ML technologies is  
currently in planning.

   ML technologies will be introduced  
within the next twelve months.

   ML technologies will be introduced  
within the next two to three years.

   The use of ML technology is not (yet)  
considered by our company.

   We have decided not to use  
ML technologies.

   Do not know

22.2

21.6

13.1

12.8

10.2

2.0

5.8

7.9

4.4

Distribution of results according to function in companies

19Management summary



3.  IT departments and customer service  
especially profit from machine learning

Almost 36 percent of companies consider the benefits of machine learning to be the  

highest for IT departments. This is 13 percent less than in 2018. One explanation:  

Companies have recognized that ML solutions also offer benefits in other areas.

IT departments still enjoy the most benefits when using machine learning, e.g. in  

the recognition of spam emails and use of machine learning in diagnostic solutions.

This is followed by customer service (29 percent), production environment opti  

mi zation (27 percent) and management support (27 percent).

Particularly larger companies with correspondingly complex IT infrastructures  

consider the benefits of ML in IT to be particularly high (43 percent). 

For companies with fewer than 1000 employees, the production environment  

(30 percent), purchasing (23 percent) and customer experience (24 percent) are  

important fields of use.

Executives (CEOs, CIOs) and IT specialists have in some cases other opinions.  

For instance, machine learning is considered to be a useful tool by 31 percent of  

decision makers in marketing, but only by 21 percent of IT specialists. 

Which areas in your company do you think would benefit the most from machine learning 
or AI solutions in the future?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 343

IT department (recognition of 
spam, diagnostic systems, etc.)

35.9

Customer service 29.4

Production/manufacturing 26.8

Management 26.8

Marketing 25.4

Sales 24.8

Controlling, finance  
(risk management, etc.)

23.0

Purchase (supply chain …) 21.0

Customer experience 20.1

Research and development 19.8

< 1000 employees

29.7

Distribution of results  
according to  
company size

42.7

1000 + employees
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4.  The biggest obstacle is the insufficient 
quality of input data

The biggest obstacles when it comes to using machine learning involves the  

low quality of data and insufficient transparency of machine learning algorithms.  

On the other hand, lack of funds plays a minor role for projects such as these.

More than 34 percent of companies consider the low data quality to be the biggest 

problem surrounding machine learning projects. This applies to both large companies 

with 1000 and more employees as well as smaller ones.

Almost 30 percent of respondents struggle with the fact that ML algorithms are  

difficult to understand. 

Particularly executives such as CEOs, CIOs and IT directors perceive the insufficient 

measurement of success as an issue (30 percent). They want to know in advance if the 

use of machine learning will be worth the expenditure.

Nevertheless, ML projects do not fail due to insufficient financial resources: Insuffi

cient budget only represents an obstacle for twelve percent of companies. 

However, companies have some catching up to do when it comes to communica

tion: More than a fifth of companies considers an inadequate exchange of information 

between specialist departments and IT to be an obstacle when it comes to using ML.

In your company, what do you consider to be the biggest obstacles for using machine learning?
Figures in percent. Multiple answers are possible. Basis: n = 343

34.1

30.3

23.3 22.4 21.9 21.0 20.4

12.2

Low quality  
of input data

Incomprehensi-
bility of machine 

learning algorithms

No measurement 
of success when 
using machine 

learning

Insufficient 
communication 

between specialist 
users and  

IT department

No mathematical /
statistical  

foundations

Insufficient 
programming 

know-how

No standardized 
approach

Insufficient  
financial  

resources

Distribution of results according to function in companies

Management /  
executive board /  
CIO / IT director/  

CDO / CTO /  
technical board member

Head of IT /  
IT department,  

service management

Specialist  
departments

17.0 25.5 23.9

21Management summary



5.  Companies require support when choos-
ing machine learning models and data

In the context of ML projects, data as a whole represents the main issue for more  

than 30 percent of companies. This applies to selecting, cleansing and understanding 

information.

36 percent of companies require better support when selecting information to  

be processed using machine learning. 

32 percent of respondents require support in cleansing data and providing 

background knowledge for specialist departments (“understanding data”). 

Particularly smaller companies with fewer than 1000 employees require support 

in choosing suitable machine learning models (39 percent). For larger companies, 

this is 31 percent.

More than a quarter of respondents (27 percent) require support from external 

specialists to drawup use cases in the field of ML. Interestingly, this especially  

applies to larger companies (31 percent) and less to companies with fewer than 

1000 employees (22 percent).

However, interpreting the results of machine learning is only considered to be  

a problem by 18 percent of the companies asked. 

For which step in the machine learning process does your company require more support?
Figures in percent. Multiple answers are possible. Basis: n = 343

For selecting data 36.2

For choosing of one or more 
machine learning models

34.7

For cleansing data 32.1

For understanding data  
(providing background  
knowledge for specialist 
departments)

31.8

For reducing data  
(e.g. by transformation)

29.2

For defining use cases 26.5

For analyzing data  
(application of machine  
learning models)

21.3

For interpreting the findings 18.1

For other steps 2.0

< 1000 employees

21.6

Distribution of results  
according to  
company size

30.8

1000 + employees
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6.  Fields of application: Speech recognition  
and assistance systems dominate

Speech recognition and assistance systems represent well over 40 percent of the  

ML procedures used. Bots and robotics (30 percent each) have to catch up. 

Almost half of respondents (49 percent) currently utilize machine learning in the field  

of speech recognition. This is followed by assistance systems (44 percent) and machine  

translations (43 percent).

Particularly larger companies (1000 employees and more) use speech recognition  

(52 percent) and assistance solutions (49 percent). These results are nine or ten percent  

higher in comparison to smaller companies.

The lower range of the scale includes applications like software bots (30 percent),  

recognition and analysis of behavioral patterns (24 percent) and provision of personalized 

contents (28 percent).

However, 31 percent of companies are planning the use of new approaches like bots.  

34 percent intend to use machine learning for face recognition and hyper targeting, i.e.  

targeting people in marketing campaigns.

Which AI/ML methods do you use or are you planning to use in the future?
Figures in percent. Multiple answers are possible. The top 15 answers are shown. Basis: n = 239

Already being used Use planned

Speech recognition 48.5  23.8  

Assistance systems 44.4  23.8 

Machine translation 43.1  27.2  

Planning systems 41.4  20.9  

Image recognition / analysis 39.3  31.8  

Optical character recognition / text analysis 38.5  25.5  

Big data analytics 37.7  25.9  

Intelligent control systems 35.6  24.3  

Target group identification 33.1  26.4  

Autonomous systems 32.6  28.5  

Face recognition 32.6  34.3   

Knowledge representation 31.8  26.4 

Expert systems 31.4  26.4 

Bots 29.7  30.5  

Robotics 29.7  29.7    

Planning / scheduling 28.0  24.3  

Personalized content 28.0  24.7  

Games 25.9  26.4  

Behavioral pattern recognition / 
behavior-based prediction A-B testing

23.8  30.1    

Hyper targeting 19.2  33.9   
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7.  Machine learning for improved internal 
processes and increased efficiency 

Optimization of internal processes (37 percent) and higher efficiency (36 percent)  

are the main goals that companies have when using machine learning solutions. 

Only approx. one quarter of respondents consider the technology a way to develop 

new products and services.

Particularly for managing directors and CIOs, process optimization based on ML  

is of considerable significance (41 percent). The same applies to an increase in  

efficiency (40 percent).

Approx. 31 percent of respondents primarily consider ML solutions to be a way  

to reduce costs. The aspect of low costs plays an important role, particularly for  

managing directors (34 percent) and specialist departments (35 percent), less so  

for IT specialists (28 percent).

   Company in general            Management / executive board / CIO / IT director / CDO / CTO / technical board member

  Head of IT / IT department, service management      Specialist departments

What are your reasons or goals for introducing machine learning?
Figures in percent. Multiple answers are possible. Basis: n = 239

Improving internal 
processes

Increasing efficiency Increasing productivity Reducing costs

37.2 36.4
33.1

31.4

41.1
39.7

37.0
34.2

36.0 35.1

31.5

27.9

34.6 34.6

30.8

34.6

Improving customer  
relationships

New business models Optimizing manufacturing 
processes

Shortening  
development cycles

30.1

26.4 25.9 25.5

37.0
35.6

26.0

30.1
32.7

23.1
25.0 25.024.3

19.8

26.1

22.5
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Additionally, 36 percent of CEOs and IT executives see machine learning as  

a way to develop new business models, and approx. 30 percent intend to develop  

new portfolios and products based on ML. Such aspects are clearly of less relevance 

for IT departments.

Particularly pronounced are the differences between business decision makers  

and IT departments in terms of considering machine learning as way to improve  

customer relations: 37 percent of business decision makers consider this to be a  

reason for introducing ML solutions. This opinion is shared by only 24 percent  

of IT experts.

   Company in general    

  Management / executive board / CIO / IT director / CDO / CTO / technical board member

  Head of IT / IT department, service management   

   Specialist departments

What are your reasons or goals for introducing machine learning?
Figures in percent. Multiple answers are possible. Basis: n = 239

New products /  
new services

Optimizing main tenance 
and support (predictive 

maintenance)

Preserving resources /
environment

Risk management / 
risk assessment

25.5
22.6

20.9 20.1

30.1
28.8

24.7 24.7

28.8

19.2

26.9

17.3

20.7 19.8

15.3
18.0

Initiative concerning  
customer experience

Autonomous vehicles 
(cars, trucks, sea vessels, 

railway, etc.)

Research Improved diagnostics /
treatment (healthcare)

19.7

16.3 15.9
13.4

28.8

21.9 21.9

17.8
19.2

17.3

9.6
11.512.6 11.7

14.4

10.8
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Particularly small companies (1000 employees or fewer) prefer an inhouse approach 

(44 percent) when it comes to implementing and operating ML solutions. This applies 

only to 36 percent of large companies.

However, the majority of respondents prefer a variable model: Inhouse operation 

with support from external specialists as required (55 percent). In this case, usually two  

to three service providers are used (46 percent). 

Approximately 31 percent of the responding companies even cooperate with four  

to five external specialists. These are particularly user companies with an IT budget of 

more than one million euros (68 percent). 

Approximately 13 percent of respondents rely on just one external partner. This mainly 

applies to smaller companies (18 percent). 

On the average, only five percent of the respondents consider completely outsourcing 

machine learning.

8.  External service providers play  
a crucial role 

Around 38 percent of German companies manage machine learning projects completely 

in-house. However, the majority (55 percent) utilize external support as required.

In your company, is machine learning exclusively handled in-house? Can you manage 
without external support or do you collaborate with external service providers?
Figures in percent. Basis: n = 239

How many external service providers in the field of machine learning 
does your company work with?
Figures in percent. Basis: n = 143

   We manage everything  
in-house without external  
service providers. 

   We manage machine learning 
in-house with (occasional)  
external support. 

   We have (almost) completely 
outsourced machine learning. 

   Do not know 

   With one external service provider

   2-3

   4-5

   6-10

   More than 10

   Do not know

38.1

55.2

5.0 1.7 Distribution of results 
according to company size

Fully in-house Occasional outsourcing

< 1000 employees < 1000 employees

44.1

35.5

51.6

57.4

1000 + employees 1000 + employees

13.3

45.5

30.8

4.9
2.8 2.8
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1.  CIOs and CTOs are the key players  
in this domain

The head of IT or technical department is the central point of contact when it 

comes to selecting, implementing and operating machine learning solutions 

in 50 percent of companies.

This applies to both larger companies with 1000 and more employees as well as 

mediumsized and small companies. This means that the majority of companies 

follow a centralized approach regarding the responsibility for ML.

In this respect, companies with an IT budget of less than one million euros are 

an exception: Only in 29 percent of these companies do CIOs or CTOs hold the  

responsibility for machine learning. Problematic: In 31 percent of these companies, 

the responsibility for machine learning and AI has not yet been clarified.

In total, 14 percent of the companies that responded have not yet appointed  

a person responsible for ML. 

Business decision makers and administrative departments are responsible  

in 34 percent of cases. 

Specialist departments have central responsibility in only 18 percent of com

panies.

In your company, is there a person centrally responsible for machine learning or is this  
responsibility distributed between the various specialist departments?
Figures in percent. Multiple answers are possible. Basis: n = 343

Centrally responsible person 
in IT / technical department 

(CIO, CDO, CTO,  
Head of IT ...)

50.1

29.2

62.8
60.2

Centrally responsible person 
(at higher hierarchical level, 
administration, or similar)

33.8
31.9

34.5

42.5

Responsibilities in specialist 
departments

18.1
16.7 16.8 17.7

Responsibility not yet 
defined

14.0

30.6

8.8

3.5

   Company in general

IT expenditure (annual) 

   Under EUR 1 million

   EUR 1-10 million

   Over EUR 10 million
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2.   IT infrastructure and data are there – 
but where are the machine learning 
experts?

Half of the respondents have the required IT systems and data for machine learning 

applications at their disposal. However, the companies are lacking specialists and the 

know-how when it comes to developing and using ML algorithms. 

Respectively, 50 percent of companies have the IT and network infrastructure and data 

to initiate machine learning projects. 

This also applies to EDP resources (48 percent), network bandwidth (40 percent) and 

graphic processors for complex machine learning calculations (39 percent).

But it is the “human factor” that is in short supply: Around 39 percent of companies 

intend to bolster their ranks of machine learning experts – no easy task in view of the 

shortage in the labor market. 

Approximately 31 percent of participants in the study complain about a lack of spe

cialized knowledge, particularly regarding mathematical processes and how ML algo

rithms function. 

About 30 percent of companies plan additional investments in cloudbased machine 

learning resources.

Particularly smaller companies intend to revise their data structure and eliminated 

their data silos that inhibit the use of machine learning (32 percent). This problem is 

shared by only 26 percent of companies with 1000 employees or more.

Certain technological conditions must be met when using AI-assisted processes�  
Which preconditions have already been met or will be met in your company?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 343

IT / network  
infrastructure

50.7

Possession of data 50.4

Access to data  50.1

EDP resources 47.5

Bandwidth 40.2

Graphic processors  
(GPUs) 

39.1

Human resources  39.1

Implementation of legal  
requirements (e.g. for  
data processing) 

39.1

Storage systems 37.3

Off-premise  
(in the cloud)

33.2

Already in place Planned

Additional experts 39.1

Human resources 31.8

Knowledge on  
algorithms / mathe-
matical expertise

30.9

Off-premise  
(in the cloud)

29.7

Compatibility of data 
structure / break-up  
of data silos

28.9

Data science  
know-how

28.6

Storage systems 26.5

Implementation of  
legal requirements  
(e.g. for data process-
ing)

24.2

Bandwidth 23.0

EDP resources 23.0
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3.  Machine learning primarily depends on 
transaction data and log information

Particularly smaller companies rely on data captured internally to feed ML solutions. 

For example, this includes their own contract and order information (21 percent) 

and customer data (33 percent). 

Transaction data is the most important source (30 percent) for ML solutions –  

parti cularly in larger companies with 1000 employees and more (33 percent) and  

an IT budget between one and ten million euros (40 percent).

Smaller companies increasingly use their customer address data (33 percent).  

This is complemented by their own contract and order data (21 percent). This type  

of data is only used by 13 percent of large companies.

Machine and production data from customers is already evaluated by around 

13 percent of larger companies. This includes applications such as the predictive 

maintenance of production systems.

External information sources (16 percent) and inhouse production and machine 

data (16 percent) can be found in the midfield of the data sources that are used.

Information from social media (11 percent) and sensor data (12 percent) play a  

subordinate role.

Which of the available sources and types of data are currently  
being used in your company for data analytics?
Figures in percent. Multiple answers are possible. Basis: n = 325

Transaction data 30.2

Customer address data 29.5

Log data 23.1

Sociodemographic  
customer data

17.2

Own contract /  
order data

16.9

Third-party data 16.3

Own machine / 
production data

15.7

Motion data 14.5

Sensor data 12.3

Data from social  
networks

10.8

Image and video data 10.8

Customer machine /
production data

10.5

Distribution of results  
according to company size

< 1000  
employees

1000 +  
employees

7.6

13.1
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4.  In the context of machine learning,  
the cloud is accepted as data storage

More than half (52 percent) of respondents are prepared to save and store machine 

learning data in a cloud. Another 40 percent have a positive opinion of this option.  

Only six percent of companies rule out the cloud as an option..

Both large and small companies support storing data in a cloud environment to the  

same extent. 

Slightly lower approval rates can be found in companies with an IT budget below one 

million euros (88 percent). Companies with a budget of more than one million euros tend 

to have less reservations regarding the cloud (94 percent positive responses).

Managing directors and CIOs (92 percent) as well as IT specialists and division mana

gers (94 percent) are in favor of the cloud. 

On the other hand, the approval rates in specialist departments are slightly lower 

(89 percent of responses were “Yes” and “Yes – maybe”).

Companies that decide not to store ML data on a cloud give particularly two factors  

for this stance: Concerns regarding data protection (33 percent) and the unclear legal  

situation (27 percent). 27 percent refer to insufficient security.

In the context of AI/machine learning,  
is your company prepared to save data  
in the cloud?
Figures in percent. Multiple answers are possible.  
Basis: n = 239

In the context of AI/ML, why is your company not 
prepared to use the cloud?
Figures in percent. Multiple answers are possible.  
The top 10 answers are shown. Basis: n = 15

Data protection reasons 33.3

Unclear legal situation 26.7

Concerns/opposition  
by IT service provider

26.7

Security concerns 26.7

Lack of transparency  
reports on the providers' 
side

20.0

Insufficient internal  
technical know-how 
(cloud skills)

20.0

Unclear goals of  
cloud use

20.0

General doubts about 
practicality

13.3

Non-transparent  
price structure of  
cloud providers

13.3

Our requirements are  
too specific

13.3

1.7 
Do not know

52.3 
Yes

4.6 
No,  

probably not

39.7 
Yes, maybe

1.7 
No
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5.  IT consultants and service providers are 
the preferred suppliers of ML solutions

Companies prefer ordering ML solutions from IT consulting companies (28 percent)  

and IT service providers (27 percent). However, other suppliers like system houses and 

cloud service providers have good opportunities.

There is no oneandonly supplier. Companies actually make use of numerous 

sources – from IoT specialists (25 percent), through allrounders such as IBM, SAP  

and HP (23 percent) to cloud service providers (23 percent) and system houses 

(23 percent).

In addition to consultants, large companies particularly prefer IoT solution pro

viders and IT service providers (28 percent each) as well as allrounders (29 percent).

When it comes to machine learning, companies with fewer than 1000 employees 

mostly rely on data science providers (22 percent), application providers (18 percent) 

and ICT network providers such as German Telekom (23 percent).

As ML providers, system houses and system integrators play an important role for 

companies with an annual IT budget of up to one million euros (29 percent). Less im

portant for such companies are cloud service providers (15 percent) and  

IoT specialists (twelve percent).

Who supplied your machine learning solution?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 239

IT consulting company
 

28.0
 

23.7
 

31.2

IT service provider
 

27.2
 

26.9
 

27.7

IoT solution provider /  
IoT specialist (full stack  
provider)

 
24.7

 
20.4

 
28.4

Allrounders  
(e.g. IBM, HP, SAP)

 
23.0

 
15.1

 
29.1

Cloud provider  
(Amazon, Google, etc.)

 
23.0

 
21.5

 
24.8

System house /  
system integrator

 
23.0

 
22.6

 
23.4

IoT platform provider
 

21.8
 

14.0
 

26.2

ICT network provider /  
TC carrier (e.g. German  
Telekom, BT)

 
20.1

 
22.6

 
19.1

Data science provider
 

17.6
 

21.5
 

15.6

Group IT service provider
 

17.2
 

16.1
 

17.7

Distribution of results according to company sizeCompany in general
< 1000 employees 1000 + employees
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6.  Price, user friendliness and low operating 
costs are the primary selection criteria

Low-cost (39 percent), easy to handle (36 percent) and cost-effective in operation 

(36 percent) are the main criteria for machine learning solutions. Less important  

are factors like the reputation and the expertise of the provider (26 percent) and the  

integration capability into company scenarios (28 percent).

Particularly for companies with fewer than 1000 employees, a low price (43 percent) 

and easy operation (40 percent) are important factors when selecting an ML solution.

In contrast, larger companies are looking for a seamless adaptation to company  

scenarios (30 percent). This factor is particularly “on the radar” of managing directors 

(37 percent) and less important for IT specialists (23 percent) and specialist departments 

(21 percent).

Also when it comes to ease of operation, there are different opinions: 43 percent of 

executives and 39 percent of specialist departments consider this to be an important 

criterion, however, only 30 percent of IT specialists agree.

Interfaces (APIs) to thirdparty programs are mostly important for large companies 

(28 percent) and considerably less so for companies with fewer than 1000 employees 

(14 percent).

When it comes to support, all companies and departments are on the same page: 

Approximately one third of respondents consider this to be a key selection criterion.

Which criteria are decisive for your company when selecting a suitable machine learning solution?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 239

Distribution of results according to company sizeCompany in general

Price 38.5

Ease of use 36.0

Maintenance / 
operating costs

36.0

Scalability 33.5

Support 33.1

Algorithm 30.5

Adaptation to company 
scenarios

27.6

Self-learning 26.4

Reputation / know-how  
of AI / ML algorithm  
developer

25.9

Openness 25.1

Price of machine learning solution

< 1000 employees

43.0

1000 + employees

35.5

Ease of use

< 1000 employees

39.8

1000 + employees

34.0

Maintenance / operating costs

< 1000 employees

35.5

1000 + employees

35.5
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7.  Small companies want ML service  
providers with favorable prices – large  
companies look for high scalability

One third of users of machine learning solutions are expecting a good price- 

performance ratio from external service providers. This point is decisive parti- 

cularly for small companies with fewer than 1000 employees (39 percent).

In contrast, large companies place a lot of emphasis on the high scalability of  

solutions provided by service providers (30 percent).

However, this mainly applies to CEOs and CIOs (32 percent). This aspect is  

less important for IT and service management staff (23 percent).

Indepth technological knowhow of the service provider is important for 

31 percent of respondents along with having a trustworthy partnership (29 percent).

However, of lesser importance is whether a company has already worked  

together with a service provider in the past on other projects (22 percent). This 

means, the service provider is required to win over the customer’s trust for every 

single machine learning project.

It is worth noting that particularly companies with a low IT budget of less than 

one million euros (32 percent) as well as managing directors and IT director (29 per

cent) would like to have a fixed contact person in the solution provider’s organiza

tion. 

In the field of machine learning, what are thethe decisive criteria for your company when  
selecting a suitable service provider?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 239

Good price- 
performance ratio

33.1

Technological 
know-how

30.5

Trust in the provider 29.3

Regional proximity  
of the partner

25.9

Scalability 25.9

Open understandable 
algorithms

25.1

Specific contact persons 24.3

Algorithms 23.4

Innovativeness 22.6

Good cooperation during 
other IT/ICT projects

21.8

Distribution of the results according to company size

< 1000 employees

38.7

1000 + employees

30.5

Distribution of the results according to function  
in companies

Management /  
executive board /  
CIO / IT director / 

CDO / CTO /  
technical board 

member

31.5

Head of IT /  
IT department, 

service manage-
ment

22.5

Specialist 
departments

25.0
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8.  Only nine percent of companies have  
integrated machine learning into their 
business model

Currently, machine learning and artificial intelligence are used by more than half  

of German companies only selectively , e.g. to analyze data. Less than one tenth  

of companies have widely incorporated this technology into their business model.

Around 40 percent of respondents are currently using marketable AI APIs like Watson 

or other machine learning services. However, the data basis remains mainly ignored. 

This approach is followed by 37 percent of smaller companies (1000 employees and 

less) and 44 percent of large companies.

The majority of companies (53 percent) is already using ML and AI for selected data 

analysis projects, and creates reports based on them.

In this group, companies with an IT budget between one and ten million euros are 

particularly wellrepresented (58 percent).

Machine learning models with multiple live data flows and automatic, databased 

decisionmaking are only applied by nine percent of the study participants. Among 

these are 13 percent of larger companies and only four percent of small and medium 

sized companies.

To what extent are machine learning and AI processes already in operational use 
in your company, i�e� beyond the testing phase?
Figures in percent. Multiple answers are possible. Basis: n = 239

Distribution of results  
according to  
company size

< 1000  
employees

4.3

1000 +  
employees

12.8

We use machine learning and AI only  
selectively as additional method to  
analyze data and prepare reports to  
take data-based decisions on the  
management level.

52.7

We use AI APIs available on the market,  
e.g. Watson or other selected AI /  
machine learning services, but we do  
not consider the data base any further.

40.2

We use machine learning models on  
the basis of large data sets, however,  
we have not operationalized the use of  
the models.

22.6

We have established suitable machine  
learning pipelines and are currently in  
the MVP and / or early roll-out phase.

14.2

We continuously use machine learning  
models based on multiple live data flows  
and use fully automated and data-based  
decision-making. Therefore, machine learn-
ing is an integral part of our business model.

9.2

No statement is applicable. 4.2
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9.  Open-source versus proprietary:  
open-source machine learning modules 
dominate the market

More than half of companies exclusively or mainly use machine learning modules  

based on open-source software. Slightly more than 30 percent follow a strategy that  

uses both.

15 percent of users exclusively use machine learning based on opensource soft

ware. Such solutions are also mainly used by a further 36 percent.

Particularly companies with a low IT budget below one million euros (21 percent) 

and companies with very high IT expenses of more than ten million euros (19 per

cent) exclusively preferred the opensource approach.

Mixed use of proprietary and opensource software can be particularly found  

in large companies (33 percent) and companies with an IT budget between one and 

ten million euros (32 percent).

In contrast to this, companies with a lower budget (IT expenses below one  

million euros) exclusively or mainly use proprietary machine learning products –  

a total of approx. 18 percent. 

In comparison: In the Machine Learning Study 2018, 53 percent of respondents 

replied that they prefer opensource modules. Proprietary solutions were preferred 

by slightly more than 15 percent.

Does your company use open-source or proprietary machine learning modules?
Figures in percent. Basis: n = 238

14.7  
Exclusively  
open-source  
modules 

35.7  
Mainly  
open-source  
modules 

30.7  
Open-source and 

proprietary modules

11.8  
Mainly  

proprietary  
modules

2.5  
Exclusively  

proprietary modules

4.6 
Do not know
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10.  Challenges: hacker attacks and a lack  
of traceability in the decision-making

From the perspective of users, there are also negative aspects to machine learning  

and AI. These include the risk of hacker attacks (25 percent). Almost the same number  

of companies (23 percent) are concerned that the decisions of ML and AI systems can  

no longer be comprehended by humans – keyword: insufficient transparency.

Particularly managing directors (29 percent) and the staff in specialist departments 

(28 percent) see a high risk of “AIoptimized” cyberattacks. IT departments, however, 

are less concerned about this (20 percent).

Particularly decision makers like CEOs and board members are also concerned 

about a lack of transparency regarding decisions taken by AI and machine learning 

systems (28 percent) and that such solutions may cause issues in connection with 

compliance and data protection (27 percent).

Clearly fewer risks are seen by companies when it comes to poor integration of  

ML and AI models in business processes as well as insufficient commercial viability of 

machine learning solutions (21 percent each).

Despite the lack of IT specialists in Germany, only 19 percent of respondents con

sider insufficient knowhow in the fields of AI and machine learning to be an issue. 

A possible explanation: Expertise is acquired externally.

What do you think are the challenges and risks posed by machine learning  
and artificial intelligence?
Figures in percent. Multiple answers are possible. The top 10 answers are shown. Basis: n = 343

Threat scenarios (hacker attacks, 
industrial espionage, etc.)

25.1

Lack of traceability of AI  
decisions

23.0

Compliance risks  
(data protection / GDPR)

22.2

AI manipulation 21.0

Adaptation of business  
processes

21.0

Insufficient commercial viability 
of machine learning modules

21.0

Insufficient know-how of  
decision makers

20.7

Mismanagement / loss of con-
trol due to machine learning / AI

20.4

Reliability 20.4

Lack of acceptance from  
employees

19.0

Distribution of results according 
to function in companies

Management / executive board / CIO /  
IT director / CDO / CTO / technical board member

28.0

Head of IT / IT department /  
service management

22.8

Specialist departments

18.5
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11.  Machine learning and artificial intelli-
gence increase competitiveness 

More than 60 percent of companies are of the opinion that AI and machine learning 

boost the competitiveness of Germany and open up new business opportunities.  

However, the respondents also believe the ethical aspects of these technologies need  

to be discussed.

Around 62 percent of companies expect an increase in competitiveness of Germany  

as business location by using ML and AI. 

Less optimistic than IT specialists (65 percent) and employees in specialist depart

ments (61 percent) are managing directors and board members (56 percent).

In contrast to this, executives expect of both technologies to create more business 

opportunities for their companies (66 percent). 

However, some doubts are also expressed: According to 58 percent of respondents, 

a general discussion on the ethical issues in connection with AI and machine learning 

is long overdue. For example, this concerns applications like healthcare and autono

mous driving.

According to 52 percent, such ethical questions must be addressed promptly to  

ensure that Germany can keep pace in the fields of machine learning and AI.

Only 44 percent of companies consider both technologies to be overrated “hype” 

without a future.

To what extent do you agree with the following statements regarding machine learning 
and artificial intelligence?
Figures in percent. The top 6 answers of “fully agree” or “agree” are shown. Basis: n = 343

AI / ML open  
new commercial 

opportunities.

AI / ML increase  
the competitiveness 

of Germany.

A public debate on  
AI and connected  
ethical questions  

(e.g. AI in healthcare, 
AI in autonomous 

driving) in Germany is 
urgently required.

AI / ML will generally 
revolutionize our 

economy / society.

Due to open ethical 
questions in Germany, 
we risk being left be-

hind in the inter national 
comparison of AI 

development.

AI / ML are overrated 
and have no future.

63.2 61.5
57.7 56.0

51.9

43.5
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12.  On-premise and private clouds are pri-
marily considered as machine learning 
platforms

Approx. one third of companies rely on in-house data centers or a private cloud when 

it comes to machine learning projects. Public cloud services are currently only used by 

15 percent of the participants in the study.

Around 18 percent of companies prefer systems in their own data center as the platform 

for machine learning solutions. This is the generally preferred approach.

A private cloud is considered by 14 percent to be a suitable approach. Also in this case, 

companies retain full control of their ML solutions and the data being processed.

Already 51 percent of companies use or intend to use a public cloud. Nevertheless, 

only 15 percent also want to use this IT platform for machine learning. 

A hybridcloud approach in conjunction with ML is preferred by 17 percent of com

panies. However, in this case it is still unclear as to what extent IT resources in a public 

cloud are used in the context of machine learning and AI projects.

With regard to the company size, large companies (1000 employees and more) are 

more likely to employ public clouds in conjunction with ML (16 percent) than smaller 

companies (14 percent). 

Small companies tend to prefer a private cloud platform (17 percent). This only applies 

to eleven percent of large companies.

Which types of IT platforms are available in your company and which are to be used for ML?
Figures in percent. Multiple answers are possible. Basis: n = 343

33.5

30.0

17.5

9.9

41.4

23.6

13.7
11.7

29.4

21.6

15.2 16.3

24.8

20.7

16.6

13.1

On-Premise solution Private cloud Public cloud Hybrid solution

  Already available    Use as IT platform 
intended

   Already used or intended to  
be used for machine learning

   Use not intended
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13.  Data strategy of companies:  
the foundations already exist

At least in some areas, companies are employing data strategies conducive to  

the use of machine learning. For example, long-term data, e.g. from machines  

and systems, is recorded by more than 80 percent of companies.

Around 89 percent of the participants in the study stated that there is a possibility 

for recording longterm data in their company. 

However, this approach is mainly taken by companies with a high IT budget  

of ten million euros or more (91 percent). This figure is 88 percent for companies 

with a budget of less than one million euros.

More than 80 percent of respondents noted that longterm data is not only 

captured but also stored for later evaluation. For example, this includes informa

tion captured from machines and production facilities over a period of several 

years. 

A balanced result is reached regarding the type of available data: In 42 percent 

of cases, unstructured data, and in 43 percent of cases, structured data is avail

able. 

In contrast to this, there is still a need to catch up regarding marking data 

(meta data, time of data capture): Only 49 percent of companies have developed 

suitable strategies.

Is long-term data already captured and stored in your company (e�g� while machines  
and systems are continually operational over several years)?
Figures in percent. Basis: n = 303

Has a strategy for data marking (meta data, time of data capture, status of the  
machine at the time of data capture, etc�) been established in your company?
Figures in percent. Basis: n = 343

Yes, already established or in the process 49.3

Data marking is intended in the coming 
months or in the long term

31.5

Data marking not intended 3.2

No decision made 7.0

Yes, high volumes of long-term data 26.1

Yes, such long-term data is available 54.1

No, hardly any long-term data 10.9

No, no long-term data 5.0
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Machine learning has reached Germany 
Yes, it is true: German companies often look at new technologies from every possible angle  

before using them. The same applies to machine learning (ML). However, according to  

a study on the topic of “machine learning” carried out by IDG Research Services, the spell  

has now been broken. Companies in Germany openly recognize the benefits and the strategic 

significance of this technology.

by Bernd Reder

Science fiction movies are full of rebellious AI 

systems and cyber dictators seeking to take 

over the world and to drive humanity, at best,  

to a hide out on a Jupiter moon. And although 

some hysterical debates around the topic of 

machine learning (ML) and artificial intelli

gence may suggest it: We are not even close to 

a scenario like this. According to AI specialists, 

it will still take several decades before hu

manlike robots and smart sports cars like 

K.I.T.T from the TV series Knight Rider will be 

making their début.

However, this does not mean that machine 

learning and AI do not play any role in econo

mies and societies. This is proven by the study 

“Machine Learning 2019”. It shows that German 

companies have in the meantime recognized 

A look 
into the future



the opportunities offered by machine learning 

applications. Concepts like predictive mainte

nance of production facilities, power plants and 

cars are not possible without machine learning. 

Additionally, numerous projects in the fields of 

environmental protection, urban planning and 

healthcare show that intelligent algorithms can 

contribute to improving standards of living in 

industrialized societies.

Companies are recognizing the potential  

of machine learning

The fact that German companies now see the 

benefits that machine learning has to offer is a 

very positive development. This is proven by 

the fact that today at least one machine learn

ing application is used by almost 60 percent  

of companies. Admittedly, this is often a first  

attempt. However, test like these are necessary 

to implement ambitious projects in the future.

Use cases and business models for machine 

learning are also developed by mediumsized 

companies. It goes without saying that this 

sometimes requires slightly more time than in  

a large company in the automotive or chemical 

sectors. Such companies have a considerably 

higher IT budget. This is the reason that par

ticularly mediumsized companies seek sup

port from external ML and AI specialists. 

New opportunities for service providers  

and IT companies

This also opens up a new business field for  

service providers: System houses, consultancy 

firms and even IT vendors can offer support  

for machine learning projects – even beyond 

simple provision of servers, storage systems  

or cloud resources. Expertise in the field of  

machine learning is required. 

For service providers, establishing this kind of 

knowhow is worth the effort. On this topic,  

the study of IDG Research Services clearly  

declares: The merits of yesterday do not really 

count today. Almost 80 percent of users are 

prepared to switch to a new technology partner 

if their current system supplier is unable to  

offer support in the field of machine learning.

Homework first

Of course, users cannot pass on the respon

sibility for their machine learning projects  

to their partners. However, the study shows  

that this is also not their intention. Particularly 

mediumsized companies act according to  

the principle: “External support is appreciated.  

But we get to keep the knowhow!”. This ap

proach is understandable – key word: Protec

tion of intellectual property. However, com

panies should carefully consider how far they 

want to follow an isolationist approach like  

this. The success of machine learning projects 

mainly depends on whether sufficient quali 

fied training data is available for ML systems. 

Speaking of data: Data is one of the largest 

“building blocks” that users of machine learn

ing have to be concerned with. A large propor

tion of companies faces considerable problems 

when selecting and preparing data for ML solu

tions. There is still a lot to do and this (unfor

tunately) against the background of a serious 

scarcity of data scientists in the job market. 

However, whining about it won't get us any

where. Unfortunately, not even the smartest 

machine learning algorithm is able to trans

form useless input data into valuable infor

mation and predictions just like “spinning straw 

into gold” – that only happens in fairy tales. 
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Machine Learning /  
Deep Learning 2019
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introduce themselves



In the context of its overarching concept of  

“Digital Enterprise”, Siemens offers a comprehen

sive portfolio for digital companies. The Digital  

Enterprise Suite from Siemens includes software 

based systems and automation components cover

ing all requirements of the industrial value chain. 

Teamcenter is its backbone, the most popular digi

tal life cycle management solution in the world.  

In real production environments, products like 

Manufacturing Operations Management (MOM), 

Simatic IT and Sinumerik CNC control systems as 

well as the Simatic S7 controller portfolio have 

proven their worth on a global scale.

In mechanical engineering and production ma

chinery applications, digitalization impacts numer

ous approaches and processes. It consider ably  

extends the production spectrum to increase the 

productivity in the overall machine environment.  

It transforms the way in which products and pro

duction equipment are developed, production 

proces ses are designed and structured and operat

ing states are detected, captured and optimized. 

Digitalization supports quicker im plementation of 

ideas, unleashes innovation, increases production 

rates and shortens the time to market.

The completely new opportunities generated by 

linking the digital to the real world clearly boosts 

productivity and allows new business models to  

be created. This applies to machine manufacturers 

as well as machine operators. It is just as relevant  

for small and mediumsized companies as for the 

giants of the industry. Digitalization becomes the 

central driving force for growth and profitability of 

mechanical engineering in the  

future. 

The path to reach this goal lies in full digital and 

real integration of all technologies and processes 

across the individual stages of the value chain in 

the development and operation of machines.  

The digital twin plays a decisive role here – and  

involves the simulation of real objects in the digital 

world. This means integrating the various digital 

twins into a single data model. The digital twins in

volved are for the machine or the final product to 

be manufactured with it, for the production process 

and for production itself.

Siemens offers numerous connection and application options  

for MindSphere, its powerful and open cloud-based IoT operating 

system for digital factories.

MindApps
Optimization of the performance of assets, energy and  

resource consumption, maintenance and services
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All these steps require that high volumes of data 

are captured, processed and analyzed. In addition 

to data processing inside or close to the machine, 

connection to the cloud plays an increasingly im

portant role. In this process, for example, mainte

nance and update of inhouse server operation is 

no longer required. The advantage of the cloud 

also becomes clear in digital applications: Instead 

of having to develop everything inhouse, the 

cloud offers configurable apps with a compre

hensive range of functions. This makes machine 

operation more transparent and efficient. Setting 

up and managing the various services and apps 

are conveniently realized from the cloud.

Digitalization is the basis for machine learning 

and artificial intelligence.

Siemens AG (Berlin and Munich) is a leading 
international technology company that has 
stood for technical efficiency, innovation, 
quality, reliability and internationality for 
more than 170 years� The company is active 
all around the globe, primarily in the fields of 
electrification, automation and digitalization�
 
Siemens is one of the largest manufacturers 
of energy-efficient and resource-saving 
technologies� The company is also one of the 
leading providers of efficient power genera-
tion and power transmission solutions, a  
pioneer in infrastructure solutions as well as 
for automation, drive and software techno-
logy for the industrial sector�
 
Further, the company and its listed subsidiary 
Siemens Healthineers AG are leading inno-
vators in the field of medical imaging equip-
ment like CT and MRI scanners as well as in 
laboratory diagnostics and clinical IT�  
At the end of September 2018, the company 
had approx� 379,000 employees worldwide�

www.siemens.com

Already today, companies are increasing their competitiveness 

through digitalization – with solutions for the digital twin across  

the entire value chain, MindSphere, the open cloud-based IoT  

operating system and the globally leading automation portfolio  

of Siemens.

Partners 45



Partners 

Tech Data invests in an artificial 
intelligence (AI) team
At the beginning of March 2018, the 7member 

Artificial Intelligence Acceleration team of the 

Munich distributor was founded and has since 

then been involved with the development and  

expansion of artificial intelligence projects.  

In addition to simplifying the introduction to this 

complex topic and focusing on the growing field 

of AI, the main task of the experts is to support 

sales partners when executing projects.

In the acquisition and implementation of cus

tomer projects of channel partners, the team  

leverages resources from established IT providers 

and coordinates the collaboration with external 

providers (e.g. startups, ISVs, etc.). The primary 

objective of the mission is to further develop the 

ecosystem between traditional partners and new 

service providers (startups, AI solution providers, 

ISVs, consulting companies, etc.).

The team with its indepth expertise and exten

sive knowhow in the fields of AI, cognitive infra

structure business, highperformance computing 

and cloud technology consists of business de

velopment experts, client technical architects and 

sales professionals with AI expertise. Dr. Karsten 

Johannsen is the Business Development Execu

tive and is responsible for the technical manage

ment of the expert team. Detlev Jacobs is the  

Team Leader of Artificial Intelligence and has a 

personnel management role.

Tech Data Advanced Solutions

As an active link in the technology ecosystem, we help 
our manufacturers to grow and our sales partners to 
be more successful� In this process, our innovative  
approach and our well-founded expertise in the fields 
of data centers, software, cloud computing, con-
verged and hyper-converted, mobility, analytics,  
security and IoT solutions are of crucial significance� 
This enables our partners to offer the end-to-end 
solutions their clients need in the course of IT trans-
formation to secure their competitiveness�
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Barbara Koch, Managing Director Advanced  

Solutions of Tech Data Germany & Austria,  

welcomes the new team of experts: “I am very 

proud to present the first team of AI experts in  

the field of distribution in the DACH region. 

With our investment in the Artificial Intelligence 

Acceleration Team, we continue to focus on this 

topic and intend to identify new partners and exe

cute new projects. 

Applications like Deep Learning, machine learn

ing or Power AI require technologies for data pro

cessing that can be realized by offering solutions 

such as Watson, cloud services and infrastructure. 

In the future, our sales partners can also expect 

software solutions from other manufacturers.”

Interested sales partners can obtain detailed  

infor mation on our range of AI solutions under  

www.techdata.de/ibmai or from the experts of 

our Artificial Intelligence Acceleration Team by 

sending an email to: ibmai@techdata.com.

Tech Data GmbH & Co. OHG 

Kistlerhofstraße 75 
81379 Munich

Phone: +49 (0)89 - 4700-0 
Fax: +49 (0)89 - 4700-1000

info@techdata�de 

(f.l.) Dr. Karsten Johannsen, 
Head of AI Acceleration Team, 
Business Development Execu-
tive for IBM @ Tech Data

Detlev Jacobs, Team Leader 
Artificial Intelligence
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Whether developing a companywide digitaliza

tion strategy, networking machines using IT  

services, or providing mobile platforms for com

panywide collaboration: Whenever companies 

intend to execute projects in the field of digitali

zation, Lufthansa Industry Solutions is the perfect 

partner.

We have clients from a wide variety of different 

industries. They are working in aviation, logistics 

and transportation. They come from manufac

turing and the automotive sector or are publish

ing, tourism, energy or healthcare companies.  

Regardless of the industry they come from, how

ever, they share the same great challenge of our 

time: They are required to design their IT envi

ronment across the entire value chain so that 

costs are reduced while profits and efficiency can 

be sustainably increased. Put succinctly, it is all 

about future sustainability of the company. 

Lufthansa Industry Solutions supports companies 

in achieving the required digitalization and auto

mation of their business processes – whether 

mediumsized company or DAX corporation.  

To realize this, we not only focus on the IT system 

required but also on the specific business of our 

clients with all of its associated internal and ex

ternal challenges. After all, digital transformation 

covers the entire structure and culture of the com  

pany and extends beyond company limits up to 

collaborating with partners, clients and suppliers.

Our project experience and industry  

know-how

We enjoy a long history of collaboration with 

many of our clients. We combine the resulting 

project experience and industryspecific know

how with our comprehensive service and tech

nology portfolio. 

 

This is the reason that we work with interdiscipli

nary teams. Whether cloud, SaaS or data analytics 

– Lufthansa Industry Solutions covers the full 

spectrum of IT services in either an advisory ca

pacity or as system integrator. In this process, we 

have always been working with the aim of ensur

ing maximum security and quality – particularly 

as our roots are in aviation, a highly digitalized 

and securitysensitive area.

“Digital transformation offers our clients a high  
potential for growth and new value creation models. 
We support companies in opening up this potential 
through automation and digitalization of their busi
ness processes.”

Bernd Appel, Managing Director of Lufthansa Industry Solutions

Your Partner for 
digital transformation

Lufthansa Industry Solutions



Our main focus

  Process consulting/process organization

   IT consulting (processes, technologies,  

infrastructure)

  IT system integration and development

   Application management and operation  

in IT system operation

  Program and project management

  Strategic consulting

Our special expertise

On their path to a datadriven company 4.0, our 

Data Insight Lab competence center offers sup

port for clients from different industries. In this 

area, data scientists and data architects work to

gether with companies to merge, structure and 

analyze their data. The objective is always to  

assess the value of data and to use the results to 

achieve maximum value. 

Additionally, we have bundled our project man

agement expertise in the Project Management  

Excellence business division. This allows us to 

support our clients in efficient and costsaving 

implementation of their specific IT projects. 

Lufthansa Industry Solutions TS GmbH based in 

Oldenburg provides comprehensive knowhow  

in the field of technology. The experts support our 

customers when it comes to developing software 

and operating and maintaining applications. 

Quality assurance, test management and infra

structure consulting are also part of our core 

competences.

Smart Data Analytics at Lufthansa 

Industry Solutions

Comprehensive, crossdepartment use of com

pany data helps making better decisions, develop

ing more specific products and maintaining  

machines in a more economical way. Client ma 

nage ment and the supply chain can also be opti

mized by evaluating data. The basis for this is big 

data analytics and technologies. These have a 

considerable impact on the success of the compa

ny – also in view of the increasing relevance of 

prediction of results based on comprehensive re

altime data analysis.

Lufthansa Industry Solutions supports companies 

across the entire data ecosystem and links big 

data analytics with classic business intelligence 

technologies. In the companyinternal Data In

sight Lab Competence Center, data scientists and 

data architects work together with companies to 

develop strategies and use cases. Additionally, the 

data is analyzed and assessed by experts in order 

to build data platforms for business operations.

The service portfolio covers:

    Drawing up and executing big data solutions –  
from developing the architecture through execution  
up to training personnel

    Developing analyses and reports or fully data-based 
products in the context of minimum viable products 
(MVPs, products with a minimum scope of functions)

    Using and consulting on technologies in the field  
of machine learning and artificial intelligence for  
evaluation of unstructured mass data

    Intelligent analysis of sensor data

    Prototyping in the Data Insight Lab



The production system of the future is highly net

worked. How can an Internet of Things (IoT) plat

form help solve related tasks?

sphinx open online, an open IoT platform, allows 

data from various sources to be merged, intelli

gently processed and systems to be actively influ

enced. Using the “model in the middle” approach, 

digital twins of plants, systems and processes can 

be networked with one another facilitating data 

exchange with additional software systems for  

valueadded services. Processes similar to the 

brain can be realized in this way: continuous ma

chine learning, analysis of chronological sequen

ces, deriving forecasting, optimizing as well as sys

tem control.

The unique feature of the “model in the middle” 

approach realized with the sphinx open online  

IoT platform is the possibility of merging and para

metrizing all relevant technologies in one consis

tent system. Services can be linked, and user in

terfaces freely designed. Data fusion, historiza 

tion, analysis, machine learning, forecasts, speech 

recog nition and synthesis as well as rulebased  

interaction with systems are merged by means  

of a consistent eventbased model. This facilitates 

control circuits that go beyond system limits and 

autonomous action.

The IoT platform enables connection of data 

processing systems (horizontal) and physical enti

ties (vertical) – from the cloud, onpremises or on  

the edge. This facilitates ongoing development, 

change and rolling out of data models, processing 

logics and user interfaces while systems are oper

ational. Additionally, dataprocessing services 

from partners can be connected, for example for 

outsourcing CPUintensive processes or targeted 

use of external knowhow.

Model mind and future predictions

“Changes in reality change the model, changes to 
the model change reality”, explains Siegfried 
Wagner, managing director of in-integrierte infor-
mationssysteme GmbH� “Additionally, the dimen-
sion of time is taken into account by the ‘model in 
the middle’ approach� With the model mind, les-
sons can be learned from the past and predictions 
can be made� This allows us to recognize and 
solve tomorrow’s challenges already today� This 
way, the platform enables a timely response to  
results for optimization of complex systems with 
numerous framework conditions� Additionally, 
unpredictable disruptions are reliably solved by 
rule-based empirical data without the need for 
human intervention�”

IoT platform of in-GmbH:
The brain of production



inintegrierte informationssysteme GmbH is based 

in Konstanz and has been specialized in integrated 

business processes since its foundation in 1989, 

offering software products, SaaS solutions and 

consulting services. Innovative strength, high 

quality products, successful projects and motiva

ted employees are the basis for efficient solutions 

and longterm satisfaction of clients.

sphinx open online is a highly versatile IoT plat

form that has been used since 2011 and is contin

uously extended. In connection with procedures 

in the field of machine learning, complex systems 

are actively optimized. Whether in the smart fac

tory, on the shop floor, in smart devices or in the 

form of smart services: Complexity can be con

trolled, decisions are optimally supported, and  

processes are optimized and automated. The plat

form is used worldwide in production and energy 

management. In close cooperation with partners 

and clients in the fields of electro mobility, safety 

and security, logistics etc., new solutions and ser

vices are developed.

Intelligent Solutions for 
Industrie 4.0 and IoX

in-integrierte informationssysteme GmbH 

Am Seehein 8 
78467 Konstanz

Phone:+49 7531 8145 – 0
Fax: +49 7531 8145 – 81

E-mail: info@in-gmbh�de 
Internet: www�in-gmbh�de 
www�sphinx-open�de

The clients include mediumsized companies 

and large corporations in the fields of automotive, 

system and mechanical engineering, manufac

turing and aviation. 

Thanks to the structured and agile approach, tried 

and tested architectures and webbased business 

solutions, they have numerous advantages: sim

ple introduction, quick information for decision 

makers, better collaboration, integration of mo

bile processes, shorter lead times, higher flexibi

lity, knowhow protection, consistent data, better 

traceability, increased transparency and high user 

acceptance.



Partners 

Based on increasingly widespread connecti 

v ity and higher connection speeds, the digital 

trans formation is in full swing and massively 

changing traditional business models. Digita

lization is not just a passing trend, nor a topic 

reserved to IT departments. It is a strategic core 

topic and is appropriately relevant at the exe

cutive management level.

A1 Digital supports companies in the challeng

ing process of digital transformation as a one-

stop-shop for digitalization and technology 

consulting. 

 

In this process, A1 Digital develops the best 

technical solution for interaction with clients, 

optimization of business processes, develop

ment of new business models and for commu

nication with partners and suppliers. 

A1 Digital – founded in 2017 as a subsidiary  

of A1 Telekom Austria Group – focuses on  

Europe and covers the markets of the group  

in the CEE region as well as new Western Euro

pean markets and particularly in Germany.  

A team of experienced specialists offers con

sulting on IoT services like asset tracking, fleet 

management, smart metering and machine 

learning and AI applications (artificial intelli

gence). Thanks to innovative and scalable 

cloud services and the new security portfolio, 

the digital valueadded chain is further opti

mized.

In the business year of 2018, the increasing 

rates in cybercrime were taken addressed  

by establishing a dedicated security team.  

In addition to security consulting services, the 

portfolio also includes an internally developed 

vulnerability scanning solution to identify and 

show potential security flaws in IT systems.

A1 Digital – your Partner for E2E 
solutions plus connectivity.
The system house for digital transformation.
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Partners

The Helix Nebula initiative is a partnership  

between industry, aerospace and science.  

The objective is to employ open cloud services 

to establish a dynamic and seamlessly integrat

ed ecosystem between research facilities and 

companies. As technology provider for the pro

ject, a consortium led by RHEA, a professional 

engineering service partner, was selected.  

They rely on Exoscale, a subsidiary of A1 Digital, 

for the entire infrastructure.

Currently, the initiative has more than 40  

public and private partners including CERN  

of the European Organization for Nuclear  

Research, one of the world’s largest and most 

renowned centers for scientific research. 

The unique API (application programming in

terface) functions and short reaction time for 

providing a cloud infrastructure make Exoscale 

the ideal platform for the project.

Product portfolio of A1 Digital at a glance

    Industry-specific applications in the field of IoT  
with new IoT platform

    Exoscale hybrid cloud platform and cloud-based  
workplace products

    Security solutions for cloud, IoT and OT (operational 
technology) for instance, hacker protection

Highlight – project technology
The EU Helix Nebula initiative relies on the Exoscale platform  
from A1 Digital.

www.A1.Digital
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Machine Learning /  
Deep Learning 2019

Study design



Study profile
Publisher ............................................COMPUTERWOCHE, CIO, TecChannel and ChannelPartner

Study partners ................................. Platinum partners:  
Siemens AG 
Tech Data 
 
Gold partners:  
Lufthansa Industry Solutions GmbH & Co. KG 
 
Bronze partners:  
in GmbH  
A1 Digital

 
Population .........................................  Senior (IT) and IT security officers of companies in the DACH  

region: strategic (IT) decision makers at the C level area and in the 
specialist departments (LoBs), IT decision makers & IT specialists 
from the IT field

Participant generation ................ Sampletaking from the IT decision maker database of IDG Busi
ness Media; personal email invitations to participate in the survey

  
Total sample ......................................343 completed and qualified interviews 

Study period ..................................... January 31 to February 2, 2019

Method ................................................Online survey (CAWI)

Questionnaire development ..... IDG Research Services in coordination with study partners

Implementation .............................. IDG Research Services 

Technological partner .................Questback GmbH, Cologne 

Survey software ..............................EFS Survey Fall 2018
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Industry   Agriculture and forestry, fishing, mining .................................................................4.7 %
 Energy and water supply ................................................................................................6.7 %
 Chemical and pharmaceutical industry, life science .......................................... 9.9 %
 Metalproducing and processing industry ............................................................. 9.0 %
 Machinery and plant engineering ............................................................................12.8 %
 Automotive industry and suppliers ........................................................................... 9.3 %
 Manufacturing of electronic goods, IT industry ..................................................13.7 %
 Consumer goods, food and luxury goods industry ..............................................7.6 %
 Media, paper and print industry ..................................................................................4.7 %
 Construction industry, trades .......................................................................................4.1 %
 Wholesale and retail (including online) ................................................................. 10.2 %
 Banks and insurance companies ............................................................................... 9.3 %
 Transportation, logistics and transport .....................................................................7.6 %
 Services for companies .................................................................................................17.8 %
 Hospitality industry, tourism ........................................................................................4.1 %
 Public administration, local authorities, social insurance companies ........ 12.0 %
 School, university, university of applied sciences .................................................4.7 %
 Healthcare and welfare .................................................................................................. 6.4 %
 Other industry group .......................................................................................................5.2 %
 Not specified ...................................................................................................................... 2.9 %

Company size  Fewer than 100 employees ........................................................................................... 9.6 %
in Germany 100 to 999 employees ................................................................................................... 33.5 %
 1000 to 9999 employees .............................................................................................. 37.9 %
 10,000 employees and more ...................................................................................... 16.0 %
 Not specified / do not know ......................................................................................... 2.9 %

Turnover category  Less than EUR 100 million ...........................................................................................19.5 %
in Germany EUR 100 to 999 million ................................................................................................. 24.5 %
 EUR 1 to <2 billion ...........................................................................................................17.5 %
 EUR 2 to <5 billion ......................................................................................................... 16.6 %
 EUR 5 billion and more ................................................................................................. 11.4 %
 Not specified / do not know ....................................................................................... 10.5 %

Annual Less than EUR 1 million ............................................................................................... 21.0 %
expenditure EUR 1 to <10 million ...................................................................................................... 32.9 %
in IT systems EUR 10 to <100 million ................................................................................................. 22.2 %
 EUR 100 million and more .......................................................................................... 10.8 %
 Not specified / do not know ........................................................................................ 13.1 %

* Multiple answers are possible

Sample statistics

distribution*
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Publisher:

IDG Business Media GmbH 

Address 
LyonelFeiningerStr. 26
80807 Munich 
Telephone: 089 36086 – 0
Fax: 089 36086 – 118
Email: info@idg.de
 
Authorized representative
York von Heimburg 
Managing Director

Register court
Munich District Court 
Commercial Register B 99187

Value Added Tax Identification 
Number: DE 811 257 800

 
More information at: 
www.idg.de

Platinum partners:

Siemens AG
Digital Factory 
Frauenauracher Str� 80
91056 Erlangen
E-mail: info�motioncontrol@siemens�com
www�siemens�de

Tech Data GmbH & Co. OHG 
Kistlerhofstr� 75
81379 Munich
Phone: 089 4700 – 0
E-mail: info@techdata�de  
www�techdata�com

Gold partners:

Lufthansa Industry Solutions 
Schützenwall 1
D-22844 Norderstedt
Phone 040 5070 30000
E-mail: heiko�packwitz@lhind�dlh�de
www�LHIND�de

Bronze partners:

in-integrierte informations- 
systeme GmbH 
Am Seehein 8
78467 Konstanz
Phone: 07531 8145 – 0
E-mail: info@in-gmbh�de 
www�in-gmbh�de 

A1 Digital Deutschland GmbH  
St�-Martin-Str� 59
81669 Munich
E-mail: info@a1�digital 
www�A1�digital 

Study concept /
questionnaire development:
Matthias Teichmann,
IDG Research Services,
Jürgen Hill, COMPUTERWOCHE
Thamar ThomasIßbrücker,
IDG Research Services

Final editing /
managing editor study report 
volume:
Thamar ThomasIßbrücker,
IDG Research Services

Analyses /  
commentaries:
Bernd Reder, Munich

Survey programming:
Thamar ThomasIßbrücker
IDG Research Services
on EFS Survey Fall 2018

Graphics:
Patrick Birnbreier, Munich

Envelope concept:
Matthias Teichmann,
IDG Research Services
(using a color photograph  
for cover and back page from 
© Peshkova / shutterstock.com

Proofreading:
Dr. Renate Oettinger,
Munich

Print:
Peradruck GmbH
Hofmannstr. 7b
81379 Munich

Contact:
Matthias Teichmann
Director Research
IDG Research Services
Phone: 089 36086 – 131
mteichmann@idg.de
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Nicole Bruder
Account Manager Research 
IDG Research Services
Phone: 089 36086 – 137 
nbruder@idg�de

Sales Team

Jessica Schmitz-Nellen
Account Manager Research 
IDG Research Services
Phone: 089 36086 – 745 
jschmitz-nellen@idg�de

Regina Hermann 
Account Manager Research 
IDG Research Services
Phone: 089 36086 –384 
rhermann@idgbusiness�de

Matthias Teichmann 
Director Research 
IDG Research Services
Phone: 089 36086 – 131 
mteichmann@idg�de

Overall Study Management

Project Management
Simon Hülsbömer 
Senior Project Manager 
IDG Research Services 
Phone: 089 36086 – 177 
shuelsboemer@idg�de

Armin Rozsa 
Junior Project Manager 
IDG Research Services 
Phone: 089 36086 – 184 
arozsa@idg�de

Thamar Thomas-Ißbrücker 
Project Manager 
IDG Research Services 
Phone: 089 36086 – 138 
tthomas-issbruecker@idg�de

Our Team of Authors
Alexander Jake Freimark 
In 2009, Alexander Jake Freimark left the  
editorial staff of COMPUTERWOCHE to  
become a freelancer� He writes for media 
outlets and various companies and focuses 
on the field of corporate publishing�  
He specializes in technological innovation  
as well as in the transformation of organiza-

tions, markets and humans�

Christoph Lixenfeld 
Christoph Lixenfeld has worked as a journa- 
list and author for Süddeutsche Zeitung, 
Spiegel, Focus, Tagesspiegel, Handelsblatt, 
Wirtschaftswoche, COMPUTERWOCHE and 
numerous other publications for 25 years�  
He is also active in radio broadcasting, par-
ticularly for Deutschland Radio, and TV pro-

duction, for example for the ARD magazines Panorama and  
Plusminus� He covers, among other things, the topics of eco-
nomics and IT�

Jürgen Mauerer 
Since October 2002, Jürgen Mauerer has 
been working as a freelance IT journalist in 
Munich� He mainly writes about current top-
ics and trends in the field of IT and the econ-
omy for publications like COMPUTERWOCHE, 
com! professional or ZD�NET� Additionally, he 
offers consulting and support to PR agencies 

and IT companies in preparing of user reports, white papers, spe-
cialist articles and microsites� He aslo moderates panel discus-
sions and events� 

Oliver Schonschek 
Oliver Schonschek is a free analyst and jour-
nalist and writes for leading specialist media 
including COMPUTERWOCHE and CIO about 
IT, security and data protection� He has pub-
lished and authored several specialist publi-
cation and has been distinguished several 
times in the US as an influencer and media 

leader for technologies like Blockchain, AI, VR/AR and mobile 
computing�

Michael Schweizer 
Michael Schweizer is a free editor and author 
based in Munich� He often writes about  
people and questions relating to personnel 
and careers in the IT environment� He is par-
ticularly interested in everything to do with 
science, such as independent studies on 
complex topics� In the position of freelance 

copy editor, he also works on the print editions of the IDG pub-
lications COMPUTERWOCHE, CIO and ChannelPartner�  
He is also works as a book editor��

Author of this Study
Bernd Reder 
Bernd Reder has been working as a journalist 
for media, PR agencies and companies for 
about 30 years� He focuses on information 
and network technology, cloud computing,  
IT security and mobility� Before he became a 
freelancer, he worked in the editorial offices 
of leading specialist industrial publications� 

These include Elektronik, Network World, Digital World and Net-
work Computing�
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Our study series Preview of  
study series

May 2019: 
Managed Services

May 2019: 
Process Mining &  
Process Automation

June 2019: 
Data Analytics &  
Data Protection

September 2019: 
Digital Customer Experience

September 2019: 
Augmented & Virtual Reality

October 2019: 
Endpoint Security Management

November 2019: 
Internet of Things

December 2019: 
IT Service Management

February 2020: 
Cloud Native

March 2020: 
DevOps

April 2020: 
Data Management /  
Data Quality

April 2020: 
Robotics

Study projects are started with 
initial editorial round tables about 
three to four months before the 
specified publishing date.

(State of planning as of  
March 2019, subject to change)

In case of questions regarding the 
current state of planning:  
research@idg.de

For regular updates, please follow 
us on Twitter: https://twitter.com/
IDGResearch_DE

Available from our  
study shop at  
www.computerwoche.de / studien

Ongoing reports on studies can be found at 
www.computerwoche.de/p/research,3557
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