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Germany’s Industry 4.0:
Harnessing the Potential
of Digitization”

Matthias Machnig

State Secretary
Federal Ministry for Economic Affairs and Energy, Germany

We are standing at a point where we know we are facing the most
radical change in our economic development, because digitization will
change the economy very radically. This is true for business models,
this is true for productivity, this is true for worker skills, and this is true
for R&D and innovations. So, this is a huge challenge for the economy.
Therefore, let me talk about digitization. Some say this is the fourth

industrial revolution we are now facing. Of course, this fourth industrial

1) This is a transcript of the speech by Mr. Matthias Machnig at the IGE/Samsung
Electronics Global Business Forum on October 13, 2015. The views expressed here are

the speaker’s.
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revolution is a challenge because at the end, countries like Korea and
Germany will be competitive only if we are able to make the digitization
work.

What does Industry 4.0 mean? Industry 4.0 means the merging of
production technology and information technology. Industry 4.0 also
describes a new level of organization of value chains. In Industry 4.0,
people, machines, plants, logistics and products communicate and
cooperate directly with each other. Production and logistics processes
between companies in the same value chain are smartly connected in
order to make production processes between companies even more
efficient and flexible.

From an economic perspective, we in Germany expect Industry
4.0 to generate more than €30 billion of increased economic growth a
year in the medium term. This growth results from the fact that all the
components are connected, which means that decisions can be taken in
real time. The smart new value chains include not just the production
process, but all phases of the product’s life cycle— from concept to
development, manufacturing, use and maintenance, and onto recycling;
Networking in this way will firstly make it possible to take account of
and meet individual client needs— from the concept for production use
through to recycling, including the related services.

Customized manufacturing and remote maintenance of products
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could become the new standard. Despite this customization, networking
companies and skills can also lead to a reduction in costs. This is
because production processes can be steered between companies in a
way that raises efficiency and productivity. Productivity is expected to
increase by up to 30%. Costs could fall by 2.6% per year. By networking
within a specific value chain a company will be able to react to the fact
that particular raw materials are available or need to be replaced at an
early stage. Overall, production processes can be steered in a way that
conserves resources and energy.

New production processes play a role in this. Take 3D printing, for
example. Currently, machine components have to be milled out from
pieces of metal. By using 3D printing, however, these components can
be built up layer upon layer. This can mean up to 90% less resources are
needed. But the digitization and networking of industrial manufacturing
processes will not merely change value chains. It will also create new
business models, for example in terms of managing and processing the
sheer volume of data, as well as new prospects for employees. If you
look at Uber or Airbnb, Uber is a world taxi company without having a
taxi; Airbnb is the biggest hotel without having one hotel. This shows
the kind of change of business models we are confronting, German
industry is the backbone of the German economy and is currently

enjoying wotldwide success. It is built on solid foundations: some 15
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million jobs depend directly and indirectly on the goods-producing
sector. The digitization of industrial production processes and the
emergence of disruptive technologies will blur the boundaries between
traditional sectors. Value chains will change, and global market shares
will shift.

For a strong manufacturing country like Germany, the digitization of
the economy is therefore a key policy issue for the coming years. This is
equally true of companies, employees, consumers, and policymakers. I
believe the successful implementation of Industry 4.0 will depend on six
different factors: Firstly, we need a well developed digital infrastructure.
Over the next few years, the amount of data that is exchanged will
increase exponentially. Secondly, the number of connected devices will
drastically increase as digitization and the networking of production
processes continues. There are currently around 3 billion connected
devices around the world. In just seven years, this figure will reach 25
billion.

Thirdly, we need to achieve a high degree of openness to digital
solutions in company management, in the workforce and in the
general public. New business models and work patterns can only be
successfully introduced if there is a consensus between companies
and their employees. Fourthly, we must reach out to and mobilize our

SME:s across the board. Industry 4.0 must reach the companies in the
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regions and become a firm element of their business models. To be
honest, we had some data which says at the moment 70% of the small
and medium sized companies in Germany say digitization is not a top
priotity. So we have to work towards making it clear that their existence
and competitiveness will depend on going into the digital world.

Fifthly, the level of training among our employees will play a major
role. Our dual system of vocational training will have to keep pace with
the new challenges faced. And we also need to make sure that people,
whose experience becomes outdated, are given the extra training they
need. We will have the following development: In five years there will
be jobs and job descriptions that don’t even have a name for it today.
This will be a huge change. We have to understand that education and
vocational training goes a long way.

Lastly, we must press ahead with international cooperation. As a major
exporter and a supplier of factory equipment to companies around
the world, we need international cooperation to coordinated solutions,
especially regarding standards (e.g a uniform interface for digital communications),
with leading industrial regions in Europe, North America and Asia.
We have already started acting on this. We have begun to expand the
relevant infrastructure as part of the Digital Agenda. In addition, the re-
launch of the national Industry 4.0 platform in April has ensured that

government, commerce, academia and trade unions will all pull in the
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same direction. This is the only way in which we can cover all the aspects
of Industry 4.0, from technical issues regarding standards, to questions
of the right legal framework, data security in connected systems, and
needs-based training for the workforce. The platform aims to develop
a common understanding of Industry 4.0, to draft recommendations
for the various fields of action, and to present successful examples of
Industry 4.0. At our I'T Summit on 19 November 2015 we are going
to present about 300 test cases on how to do this, how to connect the
digital and the analog world and to show how Industry 4.0 might work.
One key issue is the security of data of interconnected systems. This
is particularly a challenge for small and medium-sized companies. If
small and medium-sized companies cannot be sure that their data is
secure, they are not going to progress towards a digital economy because
of very simple reasons. So far the knowledge and the know-how of
the companies might be in the machine. Digitization will change it.
Information and data will go into the digital wotld, so you have to make
sure it is secure. Otherwise, you are not going to go this way because
you fear you will lose your competitiveness. We try, therefore, to develop
a short set of guidelines for SMEs that will help them implement
I'T-security across the company. Additionally, we will also develop
specifications on the skills needed by members of the workforce who

will apply I'T security at their companies.
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The issue of standards will also be of key importance as these are
needed for machines to be able to communicate with one another.
We will only be able to harness the potential of Industry 4.0 — the idea
of customized production, the potential for reducing costs, and the
opportunities for new fields of business — if all those components and
companies involved become digitally integrated along the value chain.
Otherwise, it is not going to work. In a digitalized value chain, individual
parts ‘know’” what they are, how they need to be processed, and where
they belong and can coordinate with the production systems. The plant
decides by itself what work is to be undertaken, in what time frame, and
assigns priorities accordingly. Standards enable communication to take
place within Industry 4.0. They decide who can speak with whom and
who is understood. At an international level, standards also determine
who will supply equipment to factories around the world, for example.
In order for Industry 4.0 to be implemented in German industry as
soon as possible, we need a standardization process that is based on
consensus and supports research and development. The Industry 4.0
platform sets out to establish such a process.

The first proposal for a reference architecture model is called RAMI
4.0 (Reference Architecture Model Industry 4.0). We need to check the extent
to which existing standards are compatible with RAMI 4.0 and with

other countries, because we need an international standard in how
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to communicate. This means answering questions such as: where do
existing standards overlap and where do gaps still exist? It cannot be
successful if we just merely have German standards in a globalized,
digitalized economy; we need a global standard, therefore we are
working together with, for example, the ICC, the industrial internet
forum in the US, and others to build up this system. As a third step,
recommendations for preferred solutions will be developed. The
Standardization Working Group that is part of the Industry 4.0 platform
will pay particular attention to minimizing the number of standards to
be used. Finally, the platform will be used for coordinating activities in
the area of standardization at a national level.

We are actually looking for further international partnerships in the
area of Industry 4.0. It serves our mutual advantage and companies
from multiple countries express an interest in cooperation on Industry
4.0. Therefore, we also want cooperation with the Korean companies.
But, to be very clear, this must be a process driven by the companies.
We have to bring companies together. Governments can help to
make this contact work and can look into what international activities
can help build up the standardization of the framework for a global
digital economy. Some 95% of German industrial companies state
that digitization has an impact on their business and work processes.

However, only 3% today believe that they have reached their full digital
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potential. Therefore, there is a lot of work to do.

Finally, we have to also work on what kind of digitization we are
going to utilize. There are two different approaches to digitization. The
first one I call the American way of digitization; that is a platform-driven
approach. The second one is very important for countries like Korea
and Germany, which is a production-oriented digitization process. We
have to find a balance between these two approaches because some
tend to say platforms are more important than production and the real
value is no longer going to be created in the production sector but in the
digital sector. So we have to find a balance between these two sectors
and we have to look for one thing: we have a competition framework
where both avenues can work together. As I said, these new business
models like Uber and others are disruptive because they do not have to
follow the rules. Therefore, we have to look for a framework; we have
to look at competition rules in order for both elements, platform and
production, to have an opportunity in the future.

In conclusion, I think this is a huge challenge, but also a huge
opportunity. Industry 4.0 will bring new forms of production along the
way. It will link office and shop floors and it will also link the logistics
and other parts. Therefore, it is a huge opportunity. But also, we have
to look for the challenges on infrastructure, qualifications, and so on.

We also have to work towards an international partnership; maybe this



event might help Korea and Germany work on this very important field
together. There are no solutions that we can do on a national level, we
need international solutions. Therefore, I think it’s good if a country
like Korea, with big companies and good employees, and German
companies work together and show how we make our way towards a
digital future.

Thank you for your attention.
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and
Answers




You pointed out this mismatch between the industries
Q recognizing the needs, yet it is still so far behind. You also
mentioned that most of the jobs five years from now are the kind of
jobs that don’t even have a description yet. This poses a problem for
humankind as a whole. How can we prepare for this rush of change?
For example, when children are starting their education, parents look at
what to teach. How do we plan this if the world is changing so rapidly?
Secondly, are humans capable of adapting or changing ourselves to this
kind of trend? Is there going to be a dichotomy between the needs and

the inherent ability of humankind to cope with it?

A That is a very interesting economic and philosophical question.

Let me start with the first point. The biggest problem at the
moment that is also true for Germany is that we don’t have a common
understanding of what digitization means. Different people are talking
about different things. Some, when they talk about digitization, are
talking about infrastructure investments. Others are talking about the
production side, and some others are talking about the R&D side. What
we have to create is a common understanding of what digitization
is and what it means for industrial process. That is very important to
understand.

The second thing is, yes, we need, what I would call, digital education.
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All of us go to school where we learn how to write and read. In the 21st
century, to also have a digital education will be as important as writing
and reading, So we have to implement this into our whole schooling
system, as well as in our vocational training system.

Third, you are absolutely right. If you look at the impact on the
industry for digitization, MIT studies say it is not clear yet whether
we will have a positive or negative employment. We don’t know yet.
Increased productivity can also lead to a couple of employees no longer
being needed. In the end, it is very important you have a consensus
between the management side and the employee side. Otherwise, you
will not be able to make Industry 4.0 a success. It is not a question
of seconds or days; it will be decades or maybe two decades of a
transformation of our economy. We have to start eatly and bring all
those together who are a part of the game — science, companies, and
labor unions. We have to build up learning partnerships because to be
very honest, we don’t understand everything about digitization. I don’t
think anyone does, not even Google or Amazon or others. So we have
to build up learning partnerships between academia, companies, and
policies. What is also important is at the beginning of the process we
have to keep in mind that there will be a conflict on targets, because on
the company side there will be a target in this way, but others will strive

to achieve other targets. We have to also see what kind of target conflicts
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we are going to get and how we can solve them. I think that is very

important for the process.

For digitization, you stressed the importance of building
Q up partnerships between labor unions, academia and the
concerned participants in the process. I can imagine there may be
resistance and conflicts between the participants concerned in many
countries. How can countries tackle this problem and specifically what

can policymakers do toward this end?

A That’s very interesting. You are a young woman. If you’re

going to ask young people what they think about a tool like
the smartphone, they would say, “Oh, that’s wonderful. I need it. I
will use it every day.”” 10 years ago we didn’t have this kind of device;
the smartphone is less than 10 years old. Now we have millions of
smartphones. The reason why I’'m saying this is because there is a
process; we are in a process of digitization of different fields. This is true
for my private life, but it is also true for my work life. If you go to your
office, especially if you work for the media, you cannot work without
your PC or broadband internet. So we are in the middle of the process.
Now the process also comes to the production side; that is the next step.

Now we have to look at “how to create acceptance.” There are polls
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in Germany saying that people like their smartphones, but if they say,
“What do you think about digitization in your company?,” there is a kind
of reluctance, because they don’t know what it means.

I’ll give you some ideas. This will mean we need a new consensus for
working time. Why? If you look at certain sectors in Germany, 80%
are in the trade sector. It’s coming from platforms and it’s growing very
rapidly. When do people go on the platform to look for certain things?
Saturdays and Sundays. Now those people who have come from the
outside say, “My company is closed on Sunday,” so to be part of the
competition, I also have to close on Sunday. We will look for a new
approach for working time framework or qualifications. 50 years ago
when you studied or were learning for a job position, and you were an
intelligential person, you knew that with this education you can work all
your life until your 65 and then you can retire. This game is over now;
every 2, 3, or 4 years qualifications are changing radically. This is true
by digitization. This will lead to absolutely new qualifications. Although
you have a degree from university, it may not be enough. So this will
change a lot. We have to look for acceptance. Thus we have to build a
new consensus between different partners: companies, trade unions,
policymakers, and academia. We have to build a new consensus to make

this transformation work.
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You mentioned the two different approaches to digitization:
Q the American way of platform-driven approach and the
production-driven approach that Korea and Germany follow. We have
the same problem as Germany: we have too strong a basis of hardware
industry that has driven the economic growth so far. We should change
this model. I can hardly understand how to make good harmony
between the platform-driven approach that is, in effect, forcing us
to change. For example, Google, Facebook, and Apple with which
Samsung Industry has a lot of trouble right now, have just changed
the platform. That means they are imposing on us new rules of the
game. So you should play on this ground; not the procedure, not the
technology for the manufacturing, but just how you communicate with
others. This is, as you explained, the platform-driven approach. How
can countries like Korea and Germany follow accepting this platform-
driven approach, follow this new Industry 4.0 with the existence of their
hard industry base? And different from Germany, Korea has developed
a strong hegemony of big corporations, the so-called chaebol. In
Germany very competitive SMEs have made the German industry
strong and harmonious. How can Korea continue to grow in this new

stage of Industry 4.0 with partnership between big corporations and

SMEs?
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A The question of what kind of approach will be successful in

the end, industry or platform-driven, is very important for
countries like Germany and Korea. Germany is making an interesting
message: we are today a digitalized country. In policy and also in
production, we have digitalized processes. Now, what’s the new step?
The new step is we are connecting offices and shop floors. We are
connecting everything with everything—the machine with the products
is coming out of this. What is the outcome of this? Data. Now the
question is who is the owner of the data? Does that data go to the
platforms? And are these platforms creating out of this data new
services? Or does the data belong to the companies and the companies
themselves are creating new services?

Let me give you one example. You all know ThyssenKrupp. One
product of ThyssenKrupp is the elevator. Now, digitization means that
four weeks before the elevator has a problem, the elevator will tell you
“In four weeks there will be a problem. You need this device and these
kinds of services to fix this.”” Now the question is who is the owner?
There are three options: the owner of the data is ThyssenKrupp. If they
are the owner, they can build up a service chain to do the business and
that will lead to the balance between services and production and as an
outcome of this, the service sector compared to the production sector

will grow. The second choice is that data belongs to the hotel. Another
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hotel is going to say “I’'m looking for the service I need.” The third one
is Facebook, Google or another platform that says “That’s my data and
I’'m going to use it.” So we have to look for a framework. What kind of
framework are we going to build up that we have competition between
platform-driven approach and industry-driven approach. That’s very
important. So, who’s the owner of the data is a key question for certain
businesses.

The second element is the SMEs. If you look at Silicon Valley in
the US, what do you see there? The whole digitization process was a
process that was done and pushed forward by startups. If you look
at the ranking of American companies and you compare it to today,
those who were on the top 20 years ago are no longer on the list. And
others didn’t even exist. So there is a huge dynamic coming from small
and medium-sized startups. Without creating startups, you are not able
to take on the challenge of digitization. Therefore, we in Germany
are working very hard at this by building up a new culture of new
companies. We are encouraging people to go into the private sector and
build his/her own company. Betlin is the startup city in Germany. That
was not true 10 years ago. There are now a lot of young companies but
we have a problem. That is that we have a very good financial support
if they are for seed, but not for growth. The message is very clear. The

huge innovations in the digital economy are done by SMEs. So we have
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to look for a culture of innovation, startups, and new ideas, but I have to

say, it’s not coming out of big companies.

Q What do you think is the large companies’ role in the

economy? What kind of roll out is possible?

A The roll out of new ideas. Let’s use Samsung as an example.

They are bringing competition on certain tools into the market.
They have the financial ability to make huge investments. We are all
talking that we need broadband. If we have huge amounts of data,
we need infrastructure. I don’t know any startup that is able to build
up infrastructure or bring in certain solutions into a bigger portfolio,
like machinery. This is not what they can do. Big companies must be

investors, accelerators, and incubators for certain things.

What is the role of labor unions in this process? You bring in
privatization, robotics, and all new software which tend to save

labor. So in this process, what is the role of labor unions and how do we

deal with it?

ﬁ Let me give you an example. The 1980s were the decade when

the personal computer came to the companies. In Germany,



in the beginning of the 1980s, the labor unions rejected the revolution
done by the PC. They understood to a certain point. However, they
couldn’t stop this process. 30 years later, we talk about digitization and
the approach of the labor unions is totally different. They know that
this is coming, At the beginning of the process, they are going to talk
with us and ask what we have to do to make this work, and what it
means for the employees, for their skills, for their incomes, etc. They
are very important to build up consensus because there will be a radical
change for the employees. They are, in my mind, a kind of co-manager,
because good trade unions are co-managers because sometimes they
know more about the real process of production in the companies
than the management does. If they can help to bring these skills into
the production process, then it is very helpful. It is a win-win situation
for the employees and the companies because productivity is going to

increase. Let’s look for their skills of co-management in this process.
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