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EDITORIAL

A wake-up call
Let’s talk about opportunities and possibilities. We have the chance, for example, to make our 
world carbon-neutral so that we can still mitigate global warming and ensure that subsequent 
generations grow up in an intact environment. The current issue of VDE dialog also deals 
with the opportunities and possibilities for us to remain competitive on the global  market and 
 enable our children's children to grow up in the same peace and prosperity we have enjoyed. 
 Incidentally, both of these goals have something to do with sustainability. They are two sides 
of the same coin.

At the same time, we also need to discuss how we can actually 
take advantage of these prospects. Doing so will require a definition 
of goals, but even more importantly, the charting of possible paths 
forward. In our interview, VDE CEO Ansgar Hinz issues a wake-up 
call for a master plan which places responsibility first on the political 
sphere, then also on industry and society as a whole.

The current digital and green transformation is the biggest  upheaval 
since the Industrial Revolution. As we know, the latter produced many 
winners – and some losers, as well. We should do all we can to ensure 
that not only Germany, but the rest of Europe and the entire world 
benefit from this disruption. We only have one planet, after all.

One brief internal note: you may be surprised not to read anything about Russia and 
Ukraine in this issue. This is because we have an early editorial deadline and it was not clear 
how things would develop by the time the issue was published. We had also conducted the 
interview with Ansgar Hinz before the Russian invasion and decided not to update it after-
wards. In view of this threat, however, his appeal for greater technological sovereignty needs 
to be understood in terms of the energy sector, as well. This is another area that presents not 
only risks, but also opportunities and possibilities for Germany and all of Europe. As the larg-
est technology organization in Europe with over 100,000 experts in all areas of electrical en-
gineering, electronics and information technology, VDE will always support and promote this 
transformation process in constructive ways.

Yours truly, 
Thomas Koller, Head of Brand Management, Marketing and Communication

“The digital and green 
transformation is the 

biggest upheaval 
since the Industrial 

Revolution.”
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As the need for electrical engineers grows, many skilled workers are 

retiring, and there aren’t enough young professionals to replace them.

Hydrogen produced using offshore wind power is indispensable for the 

future energy system, but it is not yet possible to integrate it into the grid. 

The transition to a greener and more digital world is fundamentally changing not only economies, but the very way in which we live and work. In our 

interview with Ansgar Hinz, the VDE CEO says that Germany and Europe must take the lead and avoid resting on their laurels.
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AVIATION

Emission-free 
air travel 

Airbus is pushing the development 
of a hydrogen jet it hopes to have 

in the air by the middle of this 
decade.

Airbus is taking concrete steps toward 
climate-neutral aviation. The aircraft 
manufacturer has entered into a coop-
eration with the engine manufacturer 
CFM to test a hydrogen-powered di-
rect combustion engine on the ground 
and in flight.

An aircraft equipped with the en-
gine is to be put into service for pas-
senger flights in 2035. An A380 with 
liquid hydrogen tanks is serving as the 
test vehicle. Airbus is defining the re-
quirements for the propulsion system, 
managing the flight tests and provid-
ing the A380 platform. CFM – a joint 
venture between GE and Safran Air-
craft Engines – will modify the com-
bustion chamber, fuel system and 
control system of a GE PassportTM 
turbofan engine to run on hydrogen. 
The hydrogen jet is scheduled to take 
off for the first time in late 2026.

ENERGY INFRASTRUCTURE

Planning together
Instead of considering them in isolation, different energy grids 
now require a combined approach to planning. The German 

Energy Agency is calling for precisely that.

The German Energy Agency (dena) has studied how energy in-
frastructure planning must be developed further in order to meet 
the requirements of a climate-neutral energy system. Its most im-
portant finding is that the infrastructure for electricity, gas and, at 
some point, hydrogen should no longer be planned independent-
ly of each other. Instead, the experts recommend introducing a 
“system development plan” as a common basis that would be po-
sitioned upstream from today’s separate grid development plans. 
The system development plan is to supplement the previous pro-
cesses and establish a framework that enables planning with an eye 
toward climate neutrality. In this context, dena is also calling for 
broad public participation, including through civic dialog.

“Integrated energy infrastructure planning is crucial to ensur-
ing a successful energy transition across all sectors,” says Andreas 
Kuhlmann, Chief Executive of dena. He adds that this will require 
a common foundation that takes account of the big picture and 
the climate targets for 2045. 

Read the final report of the dena network study:

 ä https://bit.ly/3qSjutQ

https://bit.ly/3qSjutQ
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AUTOMATION

Gold medal in robotics
Germany is the European leader in automation,  

and the density of robots in the country has risen to a new record.

According to the World Robotics Report issued 
by the robotics association IFR, Germany has 
the national economy with the highest degree of 
automation in Europe. IFR found that its robot 
density – i.e. the number of industrial robots in 
use per 10,000 employees – has risen to a new re-
cord of 371 units (2020). With a total of 230,600 
units, Germany is home to 38 percent of all the 
industrial robots currently operating in Europe.

The average robot density has almost doubled 
worldwide over the past five years, rising to 126 
units per 10,000 employees in 2020. In 2015, it 
was just 66 units. The five most automated coun-

tries in the world are South Korea, Singapore, Ja-
pan, Germany and Sweden. From a global per-
spective, China boasts the most 
dynamic development: thanks 
to very strong installation fig-
ures, its robot density rose 
from 49 units in 2015 to 
246 in 2020  – 
good enough 
for ninth place 
worldwide. 

The German Society for Biomedical Engineering 
(VDE DGBMT) has elected its new board 
chairman. +++ 1 PROF. JENS HAUEISEN will 
serve as board chairman of VDE DGBMT for the 
first half of the current term of office – that is, one 
and a half years. Then +++ 2 PROF. KARSTEN 
 SEIDL will take on the role. Haueisen is head 
of the Institute of Biomedical Engineering and 
Informatics at the Technical University of Ilmenau. 
Since 2011, he has also been head of the VDE 
DGBMT expert committee on magnetic methods 
in medicine. Seidl is head of the Health business 
unit at Fraunhofer IMS and has been spokesman 
of the VDE DGBMT expert committee on micro- 
and nanosystems since 2021. +++ 3  CHRISTIAN 
ERBE, CEO of the Erbe corporate group, and 
+++ 4 PROF. THOMAS LENARZ, head of the Department 
of Otorhinolaryngology at Hannover  Medical School, have 
been reelected as deputy chairmen of VDE DGBMT. The 
new board intends to translate the organization’s strategic 
realignment into concrete projects in order to make full 
use of the opportunities that biomedical engineering 
offers in prevention, diagnostics, therapy and aftercare. 

+++  5  PROF.  IRIS GRÄßLER, head of the  Product 
Creation research group at the Heinz Nixdorf Institute 
at the University of Paderborn, has been elected to the 
supervisory board of the VDI/VDE Society for Measurement 
and Automatic Control (GMA). VDI and VDE are combining 
their common activities within the GMA.

PERSONALIA

1
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QUANTUM COMPUTING

Exponentially 
faster 

Germany’s first quantum computer 
for industrial applications has gone 

into operation.

The first quantum computer from 
Canadian manufacturer D-Wave to 
be installed outside North America is 
now in operation at the Peter Grün-
berg Institute in Jülich. According to 
D-Wave, the 5,000-qubit system is 
the first (and so far, only) quantum 
computer designed for industrial ap-
plications. It is not a universal quan-
tum computer, but rather a “quan-
tum annealer”, which can only be 
used for certain applications. These 
include optimizing traffic flows and 
supply chains, or financial modeling. 
The quantum annealer will be oper-
ating alongside some of the world’s 
most powerful computers at the 
Jülich Super computing Centre. Since 
quantum computers require a vibra-
tion-free environment, a new building 
was erected for the system.

Meanwhile, seven scientific and in-
dustry partners are working on the 
QuaST project to make quantum 
computing as accessible as possible to 
companies of all sizes. The quantum 
applications involved are also about 
optimization, including in areas like 
production. The project will run until 
the end of 2024. It is being managed 
by the Fraunhofer Institute for Cogni-
tive Systems (IKS) and funded by the 
Federal Ministry for Economic Affairs 
and Climate Action.

OLIVER SÜME, Board Chairman, eco –  Association 
of the Internet Industry 
The responsibilities of the ministry’s departments 
clearly show that the new federal government 
has recognized the potential of digitalization. In 
addition to sending a clear signal, it now needs 
to demonstrate a clear will to catch up on all the 
things neglected by past governments in this 
field – including the expansion of digital infrastruc-
tures. These form the backbone of digitalization 

and can help us achieve climate targets. The federal government also 
needs to establish a consistent digital strategy with clear goals and 
measurable success metrics.  

CLEMENS OTTE, Head of Government Relations, 
Software AG 
The Federal Ministry for Digital and Transport isn’t 
really a full-fledged digital ministry, but even that 
wouldn’t solve everything. In my view, the question 
of whether the different departments are working 
together on the same digital policy goals is much 
more important. If the new federal government 
succeeds in continuing the constructive coopera-
tion and trust we saw in the coalition  negotiations 
in its everyday efforts, it can achieve its ambitious goals.

MARKUS B. JAEGER, Global Head of Political
Affairs, VDE 
The Free Democrats have gotten the digital ministry 
they’ve been demanding for years – albeit in a “light” 
version. Only time will tell whether the  BMDV’s add-
ed responsibilities will bring digitalization forward in 
Germany. It’s now up to the FDP and the  Federal 
Minister to make good on their efforts to market 
themselves as the digitalization party by taking real 
action for the country. The tasks at hand are myriad, 

and they extend through all areas. Meanwhile, digitalization also needs 
to find its way into people’s mindsets and lifestyles. We’ll have to see 
what happens. 

DIGITALIZATION

Time to act
Now that the former Federal Ministry of Transport and Digital In-
frastructure has been put in charge of “Digital and Transport”, it is 
being assigned more related responsibilities. Is this the decisive 
step in advancing digitalization in Germany?  
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DATA MANAGEMENT

Better AI training 
AI applications require a lot of training data.  

Under the leadership of VDE, the research project KITQAR  
is developing quality standards for such information.

VDE and its partners are developing quality standards for AI test 
and training data. The goal of the KITQAR research project is 
to establish a framework for making data quality measurable and 
verifiable. The quality of data must adhere to technical, legal, ethical 
and social standards. To ensure its work is application-oriented, 
the project is using both real-world data sets and synthetic data as 
a basis. The consortium behind this undertaking is being headed 
by VDE under the leadership of Dr. Sebastian Hallensleben. It 
is being funded by the Policy Lab Digital, Work & Society, an 
organizational unit within the German Federal Ministry of Labour 
and Social Affairs (BMAS).

“AI applications learn on the basis of data,” says Hallensleben. 
“Besides being technically flawless, this data also has to ensure 
that applications are non-discriminatory. That’s why we need to 
consider the origins of the data, along with transparency, data pro-
tection, liability and many other questions.”

Stakeholders from the worlds of business, science, civil society, 
trade unions and regulatory bodies are involved in order to inte-
grate expertise from all the relevant areas. “Like in all projects of 
this kind, we’re working together to deliver the basis for norms and 
standards at the international level,” Hallensleben states.

MEDICAL TECHNOLOGY

A smart hospital 
Germany and France are working 

on the hospital of the future.  
A joint project is testing 5G  

in operating theaters. 

A Franco-German project plans to 
test the application of 5G in hospitals. 
Test networks will be installed in op-
erating theaters at hospitals in Stras-
bourg and Mannheim, as well as at 
Charité university hospital in Berlin. 
The benefits of 5G will be examined 
in various applications, such as the 
monitoring of vital signs. In the hospi-
tal of the future, all vital data from pa-
tients will be collected wirelessly in a 
central computer and analyzed in real 
time by artificial intelligence. This will 
aid hospital staff in prioritizing their 
activities. 5G technology offers the 
opportunity to network mobile devic-
es simultaneously with little delay in 
communication.

The 5G-OR project is being fund-
ed by the German Federal Ministry 
for Economic Affairs and Climate Ac-
tion and the French Ministry of the 
Economy, Finance and the Recovery. 
The German side of the project is be-
ing led by the Fraunhofer Institute for 
Manufacturing Engineering and Au-
tomation.



SPECTRUM

10

SEMICONDUCTOR INITIATIVE

Hungry for chips 
Despite increased production, the chip industry was unable 

to meet the global demand for semiconductors last year. The 
EU hopes to counter this with the Chips Act.

Although semiconductor manufacturers delivered more chips 
worldwide in 2021, the demand among original equipment 
manufacturers still outstripped suppliers’ production capacity 
last year. This is detailed in a report by the market research firm 
Gartner. Due to the semiconductor shortage, OEMs were unable 
to increase their production of vehicles and electronic devices 
such as smartphones and video game consoles. The scarcity has 
also had an effect on costs: according to Gartner, sales prices 
for semiconductor chips like microcontroller units or integrated 
general- purpose logic circuits have risen by 15 percent or more 
in the past year. “The semiconductor shortage also accelerated 
OEMs’ double booking and panic buying, causing a huge spike in 
their semiconductor spending,” says Masatsune Yamaji, research 
director at Gartner. Indeed, the ten largest OEMs increased their 
chip spending by 25.2 percent in 2021. 

In response to the chip crisis, the EU Commission intends to 
boost semiconductor production with investments of approxi-
mately €43 billion. The European Chips Act is expected to dou-
ble the EU’s market share of global chip production to 20 percent 
by 2030. This could benefit manufacturers such as Intel, which is 
currently scouting locations for a new plant in Europe.

AI

Robots at sea
In the future, an intelligent under-
water vehicle is to carry out fully 

autonomous maintenance work on 
offshore plants.

Under the leadership of the German 
Research Center for Artificial Intelli-
gence, the consortium conducting the 
Mare-IT project has developed an 
underwater vehicle that autonomous-
ly carries out complex inspections. 
The vehicle, christened Cuttlefish, is 
equipped with two gripping systems 
to carry out maintenance work and 
repairs on offshore wind turbines and 
underwater gas installations. It per-
ceives its environment via sonar sen-
sors, cameras, laser scanners, magne-
tometers and other equipment. 

Besides operating autonomously, 
it can also be controlled remotely by 
a person using 3D glasses. Sensor in-
formation and measured values can 
be called up by voice command. In 
addition, the sensor data can be ana-
lyzed directly on board the mobile ro-
bot. The partners involved in its devel-
opment were Wittenstein cyber motor, 
SAP and Rosen Technology.
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MOBILITY

Staying put
While the pandemic led to less traffic on Germany’s roads, 

it also brought good news for the transport transition.

Measures to curb the coronavirus pandem-
ic caused a decline in public transport in Ger-
many. This has been revealed by researchers at 
the Karlsruhe Institute of Technology (KIT). 
According to their figures, people traveled al-
most 20  percent less total distance in the fall 
of 2020 than in the previous year. In the win-
ter of 2020–21, the decline was even more pro-
nounced (54 percent). The share of car traffic 
remained stable, but more people chose to for-

go public transport in favor of walking or bik-
ing.The study also shows that more of everyday 
life is taking place at home. In 2019, 67 per-
cent of the workforce said they could not work 
from home, compared to 45 percent in 2020. 
The KIT experts see this development as a cat-
alyst for the shift to green mobility. As described 
in a statement issued by the institute, “We can 
hope for a long-term reduction of physical traf-
fic, supported by virtual tools and formats.” 

MARK KUGEL,  

Chief Commercial  

Officer at Yuri

SPACE MISSION

Shipping to space – lab included 
The startup Yuri wants to democratize zero-gravity applications by offering a fast, cost- 
effective way to bring biological experiments into space. Co-founder Mark Kugel explains 
what awaits cell cultures on their trip into orbit. 

Mr. Kugel, what exactly does Yuri do?
We’re kind of a shipping service that also includes a labora-
tory. With our all-inclusive package, scientists can harness 
the advantages of weightlessness for their biological re-
search. We’re also developing small bioreactors with which 
we can bring cell cultures or other biological experiments 
into space for our customers  – mainly to the Internation-
al Space Station. We organize the whole process, as well, 
including all the paperwork and all communications with 
NASA or the other rocket launch organizations. And we do 
it all for five to ten times cheaper than usual.

How do you manage that?
We’ve modularized the bioreactors. They come in standard-
ized ten-centimeter cubes that can be reused. This makes 
us not only cheaper, but faster as well. As a researcher, you 
might wait two to five years to have an experiment launched 
into space. We accomplish this in a much shorter time; our 
current record is less than six months.

How did you come up with this business idea?

My two co-founders, Maria Birlem 
and Christian Bruderek, spent many 
years heading projects in systems 
engineering at Airbus. They made 
new developments exactly like this on 
behalf of ESA or NASA and started 
wondering, why do we have to de-
velop highly similar systems over and 
over? Can’t we make this smarter by reusing things? I’m 
an industrial engineer myself, and I’d already founded start-
ups before. In other words, I see things through the lens of 
entrepreneurship, too. We complement each other well in 
that way.

What’s next on the agenda at Yuri?
We’re now going into research ourselves. In the future, we 
also want to develop and produce our own biotech prod-
ucts in space, or to advance commercial research in part-
nership with pharmaceutical companies. We’re currently 
building a corresponding team and recently picked up a 
world-class chief scientific officer. 

 ä www.yurigravity.com

https://www.yurigravity.com
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Mr. Hinz, you’ve said that we are “going through the 
most fundamental and far-reaching transformation 
since the beginning of industrialization”. Is that a 
good or a bad thing?
First and foremost, it’s a fact we have to recognize. The 
industrial revolution ended up being a disruption that 
changed the way we live here forever. In comparison, all 
the subsequent changes in the last century were evolution-
ary. Today, we’re experiencing yet another disruptive leap 
in development because digitalization affects every area of 
life. The change is all-encompassing, and it’s taking place at 
maximum speed all at the same time: in the transformation 
of energy and mobility systems, remote medicine, the “All 
Electric Society”, artificial intelligence, quantum technol-
ogies and much more. You don’t even know where to be-
gin and where to end. Basically, the core realization behind 
everything is that knowledge and data will be the industrial 
currencies of the future. Data is the new gold, so to speak. 

The crucial question is how Germany and Europe are 
preparing for all these developments. Despite the pan-
demic, the economic forecasts for our industrial sec-
tor are surprisingly positive. Do you share that opti-
mism? 
Yes and no. We have another successful year behind us, and 
that’s certainly reason to celebrate. Still, I see this as both 
a blessing and a curse. These accomplishments can also 
overshadow the existing problems and prevent us from set-

ting the right course. We have to realize that the prosperity 
of today is based on work done in the past. But that simply 
won’t cut it in the disruptive upheaval I was talking about. 
Yesterday’s successes won’t carry us into tomorrow. That’s 
why I’m strongly urging that we make Germany and Eu-
rope more resilient to disruption.

Only during the pandemic did it become painfully 
clear just how dependent we are on the world mar-

Ansgar Hinz
Ansgar Hinz (56) has been the 
CEO of VDE for six years. An 
electrical engineer by train-
ing, he previously served as 
managing director of MESS-
KO GmbH – a company of MR 
Maschinenfabrik Reinhausen – 
where he was responsible for 
the development, production 
and sales of monitoring, con-
trol and automation technology 
for more than 15 years. 

IT’S TIME 
TO WAKE UP

The digital and green transformation is a watershed moment. Nothing will remain the way it used to 
be. Meanwhile, there are plenty of hopes and wishes as to what the future should look like. The task 
now is to formulate concrete goals, chart out a path to achieving them and then get straight to work. 
Ansgar Hinz, the CEO of VDE, is calling for a corresponding master plan.
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ket and on supply chains, which can also break down. 
What conclusions do we need to draw from this? 
There are two answers to this question. For one, we cer-
tainly need to liberate ourselves somewhat from our cur-
rent supply chain dependency. In essence, it’s a matter of 
rebuilding systemic expertise in key industries in the long 
term, along the entire value chain. We haven’t had that for 
a long time, and that’s a problem! We need to regain a far 
higher level of technological sovereignty in this regard – in 
all areas.

And the second answer?
It would be a fatal misconception to believe we can do with-
out global production and sales markets in the long term. 
Germany and Europe are not islands that can survive on 

their own. That’s why I’m deliberately speaking only of a 
partial decoupling and urging everyone to focus more on 
monitoring quality in existing supply chains.

It’s true that we’re not an island – indeed, our depen-
dence on China has the potential to be catastrophic, 
including after the pandemic is over. After all, we’re 
talking about a country that’s not only an important 
trading partner, but also a “systemic rival”.

Yes, that’s the way it is, and we have to deal with it. Despite 
that, I’m still convinced that trade with China has been and 
will continue to be a decisive factor in Germany’s success 
story. It’s the largest sales market in the world, and we need 
it. Of course, we face a problem in that many things there 
are not how we’d like them to be, whether it’s in terms of 
domestic, foreign or economic policy. Responding to this 
will be a political balancing act that needs to be reassessed 
over and over again.

But again, hasn’t the case of Russia and Nord Stream 2 
shown how problematic it is to knowingly enter into 
such dependencies? 
We shouldn’t do so knowingly or close our eyes to such 
dangers; either would be negligent and ignorant. All the 

same, I still maintain that we should act prudently and take 
a two-pronged approach: global trade on the one hand and 
partial sovereignty on the other. To be clear, however, the 
US undeniably made the right decision a few years ago 
when they massively ramped up their microelectronics ca-
pabilities in order to be less vulnerable given the develop-
ments in China and Taiwan. We need to do the same thing! 
When I look at what’s happening here in Europe, espe-
cially in the area of battery technology, I’m very confident 
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that we will. At least in this one sector, it seems that people 
have “woken up”.

Regarding the digital transformation, however, you 
think some people are still sleeping. You warned 
against lethargy a few years ago, in any case. Then, at 
the beginning of the pandemic, you suddenly got more 
confident and thought the situation had been a wake-
up call for companies in Germany. What’s your assess-
ment of the situation today?
During the pandemic, we were able to observe how our 
member companies did quite well in handling the trans-
formation of standard business and communication pro-
cesses. Looking ahead, though, it’s about much more. I’m 
actually much more concerned about this than I was a few 

years ago. As I see it, we have to be very careful to avoid 
becoming even less competitive globally.

In which sectors and fields have we already fallen be-
hind?
I can think of a whole range of digitalization topics, like 
5G technology in mobile communications. There’s also the 
matter of our value chain expertise in areas of microelec-
tronics. I’m afraid it will be difficult to catch up with the 

competition here. That said, I think there are areas where 
the good news far outweighs the bad – including in renew-
able energies and environmental technology, and also in 
quantum technology, for example. We need to do much 
more than in the past to ensure that our innovations are 
also used domestically and give us a return on our invest-
ment. This is the only way we can hold our own as a lead-
ing player between the two main world powers – the US 
and China. Our chances for success are good if we roll up 
our sleeves and get to work.

Many people see a huge opportunity in the “green 
transformation” in particular. Larry Fink, the CEO 
of BlackRock, has said that the next thousand uni-
corns – meaning startups with a pre-IPO market val-
uation of over $1 billion – will come from green tech. 
The question is: will German and European compa-
nies be in the mix? 
Now I’m not a prophet, but there’s definitely a chance, 
and I’m actually quite confident about it. We’re ultimately 
talking about a huge field in which European companies 
are very well positioned overall. That’s especially true for 
Germany, where there’s such a strong political demand for 
environmental action.

So hats off to Fridays for Future, which can definite-
ly be seen as a driving force behind this movement?
It’s undoubtedly commendable how the young generation 
has taken to the streets and demanded a change in mind-
set. In my opinion, though, it’s not enough to say where 
the journey should end. We also need to know how to get 
there. We can’t just say goodbye to fossil fuels overnight, 
even if we all know the future will be electric. Rather, we 
need a smart strategy to arrive in that future, and I’m con-
vinced that the combustion engine will continue to play a 
role for quite a while for economic reasons alone. At some 
point, though, it won’t run on fossil fuels anymore, but on 
synthetic fuels.

All the same, we can’t afford to postpone action on 
global warming any longer. That doesn’t mean mak-
ing hasty decisions, but we still need ambitious goals. 
Or do you see things differently? 
No, not at all! We absolutely need very ambitious goals, 
and in order to achieve them, we need to learn to think 
outside the box again and be disruptive. This means doing 
things differently than we have been for the last 20, 50 or 
100 years. Above all, we need to formulate a smart strategy 
and then implement it step by step with total consistency. 
That’s one of the reasons why I’m calling for a master plan 
for Germany and Europe. This plan needs to guide us to-
ward achieving not only our environmental goals, but also 

“It’s not enough  
to say where the  

journey should end.  
We also need to know 

how to get there.”
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our economic policy objectives. If we’re committed to be-
ing globally competitive in the future, we also need to as-
sume responsibility for the generations to come.

What could a master plan like the one you propose 
look like?
It would be presumptuous of me to get into all the details 
here. Like at a well-functioning company, an overall strate-
gy like this would have to be developed at the management 
level – while involving all the relevant experts and consid-
ering related assessments, of course. I’m not talking about 
some paper that’s written up only to disappear into a draw-
er. I’m talking about a very concrete master plan, with in-
terim goals, milestones and clearly assigned responsibili-
ties. It doesn’t matter whether it’s a three-year or a five-year 
plan. The important thing is to provide clear guidelines that 
everyone is held accountable to.

That may work in China, but is it also possible here 
in Germany?
It has to be! In the democratic federal system in which 
we’re fortunate enough to live, our politicians have to be 
able to set a strategic course, even if that sometimes in-
volves making unpopular decisions. To that end, we need 
courageous, experienced and qualified people in politics 
who move things forward in our country instead of getting 
in the way. At the risk of ruffling some feathers: the bureau-
crat must become the enabler!

But don’t regulations  – on data protection, for in-
stance – inevitably entail bureaucracy?
An American would say “secure it, but enable it.” In other 
words, data protection and other regulations can’t just be 
government-mandated shackles. We need to strike a bal-
ance and ensure the optimum level of safety without stran-
gling innovation and technologies right from the start. If we 
can manage to limit ourselves to a sensible and necessary 
regulatory system that’s pragmatic and unbureaucratic, it 
might also become our next big export. Safety, security and 
sustainability are not inherently hurdles and barriers. They 
also present opportunities for our country.

Back to the master plan: it’s ultimately the companies 
that will have to implement this strategy, right?
Exactly. And that will only work if they succeed at another bal-
ancing act. On the one hand, the focus remains on short-term 
profitability; all this upheaval and change won’t pay for itself.  
On the other hand, however, companies also have to im-
plement the objectives set by the government in the medi-
um and long term. This is partially about the plan to make 
Germany and Europe climate-neutral, but it’s also a mat-
ter of building up comprehensive value chain expertise in 

this country again in order to counter the industrial pro-
duction power of China.

You just mentioned unpopular decisions that also 
have to be made. We still have to try to get people on 
board with all these projects, don’t we?
That’s certainly true. However, we clearly also need to 
change the way we think about this as a society. We all need 
to get out of the comfort zone that has allowed us to rest 

maybe a bit too easy for the last 70 years. If you look at 
China, it’s not just the form of government that sets them 
apart. The mindset is also quite different. That’s why I think 
it’s time to shake off our complacency and start tackling 
our problems head-on! 

You’ve addressed politics, business and society...
Right – for me, it’s about three main aspects: political re-
sponsibility, industrial responsibility and social responsi-
bility.

...Now we should talk about education and training.
Some things apply here in more or less the same way. We’re 
still very stuck in tried-and-tested curricula, didactics and 
teaching methods that reflect neither the subject matter 

“We need to get out of 
the comfort zone that 
has allowed us to rest 
maybe a bit too easy 
for the last 70 years.”

TITLE INDUSTRIAL TRANSFORMATION
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nor the speed we see in the market. At the same time, I 
don’t want to criticize everything. The current generation 
of students is certainly more reflective and confident than 
we were at that age. Nevertheless, I firmly believe that our 
education system  – our ways of imparting knowledge  – 
must fundamentally change. For example, I was just talking 
about value chain expertise. The fact is, we would no longer 
be able to establish high-volume chip production here in 
Germany working solely with German expertise. The skills 

are simply elsewhere, especially in Taiwan. And the prob-
lem doesn’t rear its head at universities; it already starts in 
our schools.

How do you mean?
A lot of concepts in the STEM fields are just too abstract 
and may seem “uncool” at first. We need to make the com-
plex world of electrical and information technology tangi-
ble again and transform it from the abstract into reality – 
into daily life. I’ll give you an example: the children’s TV 
show “Sendung mit der Maus” recently visited our testing 
institute with some children, who were given a tour and the 
chance try out some things and tinker around themselves. 
Towards the end, I noticed a set of twins telling their par-
ents that they’d had a great time and this was what they 

wanted to do when they grew up. That’s the way it should 
be!

Instead, the subject of electrical engineering is becom-
ing increasingly unpopular (see the article on page 
30). Could we maybe use an image campaign – like the 
one for trade professions about “the economic power-
house from next door”?
It could put the focus on what electrical technicians are 

capable of, and the fact that we absolutely need them in 
order to cope with all these challenges. The shortage of 
skilled workers is clearly one of the main problems of our 
time. Without the appropriate manpower – and especially 
womanpower – even the best master plan for the industri-
al transformation won’t be of any use.

MARTIN SCHMITZ-KUHL 

is a freelance author from Frankfurt am Main, Germany, and an editor of 
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SME SUPPORT

Help with the  
transformation
Security in IT environments and AI applications is critical for the digital transformation. However, small 
and medium-sized companies often lack the means and infrastructure to build up their own expertise. 
Special services and platforms are here to help.
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BY MARKUS STREHLITZ

Industrial companies are in the midst of the digital trans-
formation. It’s a major transition that presents many op-
portunities for both large companies and small and me-
dium-sized enterprises (SMEs) if they deploy technology 
such as artificial intelligence (AI). For example, machine 
learning (ML) can teach a system to detect an impend-
ing failure before it brings an entire array of production 
machines to a halt. AI systems can also help identify de-
fects during quality control and thereby reduce produc-
tion waste. 

The digital transformation also has its drawbacks, 
however. After all, everything that is digitalized and net-
worked is also a potential target for cybercriminals.  
This is making the issue of security even more important – 
especially when production facilities in a smart factory are 
connected to the company network. 

Organizations of all sizes are at risk. According to a 
study on security in medium-sized companies by the con-
sulting firm Deloitte, however, SMEs tend to feel quite safe 
overall because very few cyberattacks on such firms have 
been publicized so far. That feeling is deceptive, though. 
The report finds that cyberattacks on medium-sized and 
family-owned companies have increased considerably, es-
pecially since 2019. The most recent example involves the 
machine manufacturer Mahr, whose operational processes 
were disrupted at the end of last year after the company’s 
IT infrastructure suffered an online attack.

Service providers handling 
security tasks for SMEs
When it comes to security, awareness often isn’t the only 
thing lacking; there’s also the matter of corresponding ex-
pertise. Online attacks are becoming increasingly sophis-
ticated and complex. According to Max Weidele, founder 
of the knowledge platform Sichere Industrie, a variety of 
security measures are required to protect the new, more 
flexible network architectures of a digitalized industrial 
sector. “It starts with safeguarding terminal devices and 
extends all the way to network access solutions and tools 
that regularly check the firmware of controllers,” Weidele 
explains. The first solutions are already available, with a 
number of providers offering services designed specifi-
cally to handle security tasks for small and medium-sized 
enterprises.

 SMEs can rely on managed services to monitor network 
security or back up data, for example. Providers of such 
services also offer their own failsafe networks to which In-
ternet traffic can be redirected after an attack on a com-
pany’s website. 

Managed services are available from major players such 
as Cisco or IBM, as well as from small regional system 
vendors. The main advantage of the latter is that they can 
meet with their medium-sized customers on more of an 
equal footing.

Meanwhile, IT isn’t the only point of view from which 
security demands present a challenge for SMEs. They can 
also cause headaches for those responsible for safety – that 
is, safeguarding automation technology on a production 
line. Risk analysis and corresponding certification must be 
carried out for each application where a robot is used. The 
aim is to ensure that the robot does not endanger human 
employees during its work. And with every new applica-
tion, the security concept also needs to be adapted. This 
can be a big hurdle for smaller companies. 

Luckily, there are already approaches that make it a bit 
easier to clear. Providers seeking to bring automation to 
SMEs are taking safety requirements into account. Epson 

Extortion 2.0

The biggest cause of damage to SMEs by far is ransom-
ware, which is used in online attacks to encrypt data and 
thereby extort ransom money. Cyber insurance expert 
Erich Burth explains the risk in the Deloitte report “Cy-
ber-Security in SMEs” (available only in German). Such 
criminals have now adopted the strategy of publishing 
compromised data on the dark web. More and more of-
ten, this also includes sensitive OT information – mean-
ing on production-relevant devices and software systems. 
The manufacturing industry is one of the sectors targeted 
with particular frequency by ransomware attacks. Wolf-
gang Huber, head of the German-speaking region at IT 
provider Cohesity, recommends relying on AI to pro-
tect one’s data management. This approach can identify 
anomalies that might indicate attacks.
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has developed low-cost robots to serve as an entry point 
into the technology. When combined with a special safety 
package, such entry-level models can also work without a 
protective fence. By carrying out risk assessments in ad-
vance, Epson aims to make integrating the robots into a 
plant as simple as possible. 

Safety specialist Pilz has put together an all-inclusive 
package for introducing automated transport systems  – 
mobile robots, in other words. Among other things, compa-
nies receive support in validating their specific application, 
including in testing the automated system and defining 
protection fields. When requested, Pilz can guide compa-
nies all the way to an international conformity assessment. 

Startups like Wandelbots or ArtiMinds facilitate the pro-
cess of getting robots up and running by greatly simplify-
ing their programming. This also helps when it comes to 
safety aspects by making it easier to integrate the sensors 
required for safe operation, for instance. The same applies 
to special peripheral devices such as rounded grippers.

The European project COVR also aims to reduce the 
challenges at hand, especially for smaller companies. It fo-
cuses on robot safety in collaborative applications – that 
is, when they work almost hand-in-hand with humans. 
Among other things, the project provides specific applica-
tion examples, as well as relevant standards and guidelines 
on its website. There are also step-by-step instructions that 
enable companies to conduct their own validation mea-
surements of their applications. 

In addition, anyone who needs support in the field of ro-
bot safety can contact the German Robotics Association, 
which aims to promote robotics among small and medi-
um-sized companies in particular. 

This overlaps with another area in which some SMEs 
exhibit a lack of knowledge and skilled workers. “The lack 
of expertise in AI and digitalization is a major obstacle for 
SMEs right now,” says Martin Lundborg, who heads the 
accompanying research of Mittelstand-Digital  – a fund-
ing priority of the German Federal Ministry for Economic 
Affairs and Climate Action. He reports that medium-sized 
companies most often face the problem that their digital 
maturity level is not sufficient to implement AI applica-
tions. 

Providers such as Google, Microsoft or Amazon Web 
Services offer ways to get started in using artificial intel-
ligence. Their pre-configured and trained AI services re-
quire little specialized knowledge on the part of end users 
and thus simplify the use of features such as voice or im-
age recognition.

Low-code approaches like AutoML also play a role here 
by making it significantly easier to program applications. 
Lundborg considers these tools well-suited to enabling 
people to use such technologies even if they have little ex-

pertise in the field of AI. “For SMEs, low-code ML solu-
tions are a catalyst for digital innovation thanks to their 
simplicity,” he says.

Medium-sized enterprises can also obtain the expertise 
they lack through training courses or qualification mea-
sures. The Mittelstand-Digital initiative, for example, pro-
vides instructors on the topic of AI. “They inform peo-
ple about AI through workshops, company visits, lectures, 
roadshows and numerous other offerings,” explains Lund-
borg’s colleague Christian Märkel. The instructors also 
help companies implement specific application scenarios. 

One example of this is the geothermal plant in Traun-
reut, which supplies the region northeast of Lake Chiem-
see (Bavaria) with district heating and electricity. All the 
pumps and heat exchangers are equipped with sensors to 
ensure efficient operation. However, the multitude of re-
corded values makes for an amount of data that is too large 
for a human to effectively analyze. Enter the AI instructors, 
who supported the plant with a crash course in machine 
learning. They also demonstrated new ways to make intel-
ligent use of all that information, reports managing direc-
tor Sebastian Schultz. As a result, the geothermal plant can 
now detect imminent disruptions and failures at an early 
stage with the help of AI.

CERT@VDE helps search 
through the haystack
To keep up with the latest cyberthreats, a CERT (Com-
puter Emergency Response Team) is particularly suitable 
for medium-sized companies. This is a group of IT experts 
who help companies with security incidents. One exam-
ple is CERT@VDE. Through this platform, machine en-
gineers, technicians, service providers and plant operators 
can share information about cybersecurity issues and po-
tential vulnerabilities. Security flaws in the products of co-
operating partners are published according to strict quali-
ty rules in professional vulnerability reports (“advisories”), 
which also describe corresponding solutions. 

“As a user and operator of industrial automation, you 
have to know and evaluate the risks in your environment on 
a daily basis. Here, it’s essential to know whether a product 
that a given operator uses is vulnerable. The reliable infor-
mation CERT@VDE provides to its target group makes 
it possible to find this out,” says Andreas Harner, head of 
CERT@VDE. 

Among other assistance, CERT experts also help de-
velop joint solutions to deal with vulnerabilities in supplier 
components made by the platform’s partners. “When at-
tackers are increasingly working together and the poten-
tial victims are practically on their own, it’s a fundamental 
problem,” Harner continues. “With the CERT, we’re play-
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Robots can perform many standard tasks in small and medium-sized companies, including sorting packages. It is essential, however, to ensure that 

artificial intelligence does not endanger human colleagues.

ing defense together and establishing something like a level 
playing field.” Since SMEs in particular often lack the rele-
vant knowledge and specialist staff, it’s important to “have 
a trusting community in which companies can also learn 
from one another.”

Weidele considers a CERT like the one offered by VDE 
to be a good point of contact for small and medium-sized 
companies. Among other things, communicating with oth-
er CERT member companies helps them establish a cer-
tain routine in their own security measures. “It’s often a 
matter of very basic questions like ‘who do I turn to when 
an attack happens?‘ or ‘which reaction chains need to be 
established?’”

Even the best AI won’t work 
without sufficient data
SMEs need to lay the foundations for progress themselves. 
For the use of AI, this means examining internal process-
es and the information they contain – as recommended in 
a white paper from Mittelstand-Digital. Companies then 
need to merge data from their different areas. After all, even 

the best AI will not work without sufficient foundation-
al data.

According to Weidele, the basic prerequisite for a secu-
rity concept in industrial companies is to have the same 
overview of the OT (operational technology) as of the IT 
in use. In a smart factory, both areas are ultimately linked. 
Organizations that want to protect themselves first need to 
know what hardware and software is available to monitor 
and control their production facilities. Many SMEs have 
not yet met this requirement, Weidele says. “That means 
companies have some homework to do first.”

CERT@VDE provides help on cybersecurity issues:

 ä https://cert.vde.com/en/

MARKUS STREHLITZ 

is a freelance journalist and editor for VDE dialog.

https://cert.vde.com/en/
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Crisis-proof strategies
As the economy continues to cope with supply problems, companies, politicians and scientists are tak-
ing various measures to make supply chains more resilient. There are also new technical solutions for 
these issues, but their implementation is far from simple. 
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BY OLIVER VOß

For several months now, many people have been experi-
encing just how vulnerable the global economic system is 
to disruptions. Whether it’s large furniture, a PlayStation 5 
or a new car, there are delivery problems with many items 
and, in some cases, waiting times of several months. For 
many companies, the global shortage of chips has been 
particularly drastic. 

In numerous industries, sales fell in 2021, and things are 
not expected to improve any time soon. The current year 
will also be one of fits and starts according to the forecast 
of the industrial association BDI. “Despite the full order 
books, the lack of microchips, components and raw ma-
terials will continue to impair production for a relatively 
long period of time,” says BDI President Siegfried Russ-
wurm. These bottlenecks reduced industrial value creation 
in Germany by over €50 billion in 2021, and a similar im-
pact is expected for 2022. 

The economic losses also have medium and long-term 
consequences on various levels. The realms of business, 
science and politics are all analyzing the fragility of sup-
ply chains and drawing corresponding consequences. 
Companies are discussing measures such as near-shoring, 
multi-sourcing and redundancy capacities. The political 
debate about technological sovereignty continues to pick 
up steam. Scientists, meanwhile, are developing platforms 
for resilient supply networks, as well as other methods for 
making supply chains less vulnerable. 

Scrutinizing processes, 
simulating crisis scenarios
Until these activities bring some relief, however, compa-
nies need to take other measures to secure supplies for 
their production processes. VDE also offers general sup-
port in purchasing and procurement: through VDE Glob-
al Services, supply chain management assistance rang-
ing from reviews of possible suppliers in Asia to outgoing 
goods checks are available. Here, VDE Renewables focus-
es on companies and project managers in the field of re-
newable energies. “Our approach consists of a detailed, 
customized service concept that’s geared toward all stake-
holders in the energy industry,” explains Burkhard Holder, 
CEO of VDE Renewables. In normal times, the experts at 
VDE Global Supply Chain Services aim to ensure that or-
dered goods can be delivered in the required quality on the 
agreed schedule. However, regional lockdowns and trav-
el restrictions are also making corresponding audits more 
difficult. “Our inspectors haven’t been able to visit facto-
ries without making various arrangements,” says Michael 
Wenzel, key account manager for supply chain services at 

the VDE Testing and Certification Institute. This was an-
other chance for digital communication channels to shine 
as a means of performing virtual inspections, for example. 
“Pre-shipping inspections also had to be transferred to a 
hybrid process in some cases,” says Wenzel. In such in-
stances, seals are now sent to factories, and sealed samples 
are then sent from there to the laboratory on site where the 
inspection is carried out. 

Balancing efficiency and resilience

Many companies are currently putting their processes and 
supply chains under the microscope. This includes deter-
mining stock turnover, optimizing stock management and 
figuring out which components are critical and where they 
are produced. “It makes sense to do more dual sourcing – 
that is, build relationships with alternative suppliers – for 
strategically critical components,” advises Sylvia Trage, di-
rector of the consulting division at KPMG. According to 
a McKinsey study, one in four medium-sized companies 
plans to regionalize its supply chain. Bringing back certain 
areas of production (reshoring) or relocating them to more 
cost-effective places closer to home (near-shoring) are now 
on the agenda. 

However, companies face a difficult choice: should they 
prioritize efficiency or resilience? For many years, the par-
adigm was to remove unnecessary structures for cost rea-
sons. Tools such as resilience engineering are now help-
ing to recalibrate the relationship between these two aims. 
“With a performance-time curve, we can calculate how a 
company’s performance will suffer in the presence of vari-
ous conditions or measures during a crisis,” explains Alex-
ander Stolz, head of the safety technology department at 
the Fraunhofer Institute for High-Speed Dynamics. Com-
paring the results will then show which of two options is 
more resilient.

The process also includes simulating crisis scenarios. 
Here, it’s not particularly important exactly how problem-

“Logistical problems are 
a constant danger which 

will go on causing us difficulties 
even after the pandemic.”

MICHAEL MARTIN  

Head of the Efficient Technology 

Integration Competence Center at InfAI
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atic situations are predicted. Instead, companies should 
make deductions on this basis and, for example, develop 
plans for a scenario where half of their workforce cannot 
work on site. Whether this is due to a pandemic, a natu-
ral catastrophe or a system failure is ultimately irrelevant. 

Work is also progressing on new technical solutions. 
Since last summer, the German Federal Ministry for Eco-
nomic Affairs and Climate Action has been providing a to-
tal of about €44 million in the context of the Artificial In-
telligence innovation competition to support four projects 
in the area of crisis prevention and management.

AI-based platform for predictive 
crisis management
In the PAIRS (Privacy-Aware, Intelligent and Resilient 
Crisis Management) project, Advaneo GmbH is working 
with partners to develop a learning AI platform for man-
aging crises. The German Research Center for Artificial 
Intelligence (DFKI) is leading a similar undertaking and 
working on a semantic platform for intelligent decision 
and operations support in control and situation centers 
(SPELL). 

Another project aims to identify and predict bottlenecks 
in the supply chains of companies and public authorities 

more quickly in crisis situations. In this case, digital twins 
are being used to simulate supply networks and make it 
easier to predict the effects of various events on the supply 
chains at hand. The focus is on crisis-relevant goods such 
as disinfectants, protective equipment or blood reserves. 
This communication and information platform for resil-
ient, crisis-relevant supply networks (ResKriVer) is being 
led by the Fraunhofer Institute for Open Communication 
Systems (FOKUS), whose partners include the Berlin fire 
department and Charité university hospital.

The CoyPu (Cognitive Economy Intelligence Platform 
for the Resilience of Economic Ecosystems) project is also 
developing an AI-based platform for efficient crisis man-
agement with a focus on improved prognoses of product 
demand. This is intended to help medium-sized compa-
nies in particular make their production and supply chains 
more crisis-proof. 

Although these four projects differ in terms of their 
target groups and their focus, there are also a few com-
mon denominators. “That’s why we compare notes with 
the other projects,” says Michael Martin, who heads both 
the CoyPu project and the Efficient Technology Integra-
tion Competence Center at the Institute for Applied In-
formatics (InfAI) in Leipzig. “There are synergies in the 
collection or preparation of data, for instance,” he explains. 
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Material shortages in industry
At the end of 2021, 81.9 percent of companies complained about problems in procuring primary products and raw materi-
als. Among other entities, manufacturers of electrical devices and businesses in the automotive industry are more likely to be 
affected than the average firm.

Manufacturing
Electrical equipment

Automotive
Mechanical engineering

Printed products
Data-processing devices
Pulp and paper industry
Furniture manufacturing
Clothing manufacturing

Rubber and plastic goods
Textile manufacturing

Manufacturing of metal products
Chemical industry

Manufacturing of foods and animal feed
Glass and ceramic manufacturing; mineral processing

Metal production and processing
Manufacturing of wood, woven, basket and cork goods

Manufacturing of leather, leather goods and shoes
Beverage production

81.9
93.8

92.9
91.0
90.5
90.5

89.1
87.7
87.0

81.8
78.2

76.0
73.0

66.7
64.5

61.3
52.8

46.3
44.7
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Acquiring data was the project’s first major task – and 
something of a legal challenge – in the six months after it 
started. Major companies such as Infineon and Siemens 
are involved and providing data from their own supply 
chains. “However, we intend to expand our partner net-
work even further,” Martin declares. At the end of the day, 
the platform is intended to provide support for small and 
medium-sized companies in particular. “After all, what 
medium-sized company knows all about its entire sup-
ply chain?” Martin continues. While major companies can 
afford consulting on this subject, it’s much more difficult 
for SMEs. This is why the project’s partners also include 
DATEV, which wants to offer consulting services related 
to handling crisis situations to its medium-sized custom-
ers in the future.

Data from the WHO, the OSCE and the DIW is also 
being used in the development of the platform. The DIW, 
an economic research institute that was founded in 1925, 
possesses extensive data records from historical crises, 
which are to be used to train the algorithms. “The idea is 
to merge various data sets and build up a large knowledge 
network which can be examined with AI-based approach-
es,” Martin says. This should make it possible to predict 
future demand or delays in logistics – for example, if bor-
ders are closed. 

“Preparing the data so that people can understand it 
is crucial, of course,” Martin points out. Warnings might 
take the form of a traffic light system, for instance; the first 
drafts for corresponding dashboards are already in prog-
ress. In addition, there is the challenge of finding and de-
fining the right parameters for the models and then inte-
grating them into the relevant rule sets.

Mapping logistics processes with 
digital value creation twins
The CoyPu project is to run for a total of three years. Even 
if the COVID-19 pandemic will hopefully be over by then, 
Martin is convinced that there will still be a need for such 
tools. “Logistical problems are a constant danger which 
will go on causing us difficulties even after the pandemic,” 
the IT engineer predicts. From natural events like volca-
nic eruptions that cause flight cancellations to major acci-
dents (or even wars) that can hinder the delivery of scarce 
raw materials and other goods, there will always be crises 
on different levels. 

Research into measures for building up resilient supply 
chains was also the focus of ResiLike, a cooperative proj-
ect between the Fraunhofer Institutes for Industrial Engi-
neering (IAO) and for Factory Operation and Automation 

Logistical problems are an ever-present danger, and one that has become particularly apparent during the pandemic. The lesson to be learned? 

Only organizations capable of recognizing early on that their supply chain is faltering can prevent operational delays and lost revenues.
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(IFF). A central question in this endeavor, which was com-
pleted in December 2021, was how to recognize early on 
that a supply chain is faltering.

Indeed, companies often have deficiencies in terms of 
overarching corporate foresight, the continuity of data and 
process chains, and the availability and deployment of sim-
ulation models. They thus often fail to respond appropri-
ately even to foreseeable problems, as was shown by the 
discussions and feedback in the ResiLike project. 

“It should have been possible to predict the consequenc-
es of the chip shortage, but many companies simply shut 
their eyes to the problem,” says Michael Hertwig from the 
digital engineering team at Fraunhofer IAO. On the other 
hand, when the Suez Canal was blocked for several days 
after the freighter Ever Given ran aground, it took much 
longer than expected for numerous consequences to be-
come evident. Containers, for example, were still missing 
at ports several months later. 

Many companies can respond if they receive informa-
tion about supply chain disruptions at an earlier stage, Her-
twig explains. Thanks to the New Silk Road, for instance, 
it’s easier to switch logistics carriers and use a train line in-
stead of a ship from central China. 

“Here, it would be helpful to have digital models that 
link information and help you derive appropriate deci-
sions,” Hertwig suggests. A new approach to the integral 
mapping and optimization of logistics processes involves 
digital value creation twins. Similar to digital twins in pro-
duction, the aim here is to map organizational relationships 
along the value creation chain. 

Complex technical questions 
and fundamental challenges
"We’ve played it all through as a concept,” Hertwig says. 
There are now discussions about consortium projects to 
develop the idea of digital value creation twins further. 

However, apart from the complex technical questions 
they entail, there are some very fundamental challenges, 
as well. Digital simulations of supply chains require a high 
degree of cooperation between the various stakeholders in 
order to create sufficient transparency. In too many cases, 
that is what has been lacking thus far. “The problem we’ve 
encountered relates to the willingness to share informa-
tion,” Hertwig says about the findings of his research team. 

And even when the data is actually available, there are 
issues with automation and digitalization. This is evident 
in logistics, for instance, where standardized labels are now 
in use. “However, the logistics labels aren’t standardized 
to such an extent that you can simply scan them to get all 
the information that you need in your system,” continues 
Hertwig. 

Costs often outweigh benefits 
in data preparation

QR codes are used in some cases, but according to Her-
twig, automatic readouts by cameras and scanners are diffi-
cult in practice because the labels are often positioned very 
differently. Variance in fonts and print quality also caus-
es problems, he says, which is why information is general-
ly still read out and transferred manually. For this reason, 
several members of the Association of the Automotive In-
dustry are working together on AI image recognition soft-
ware that should make such data readable.

These sorts of difficulties are also arising at other points 
along supply chains. “The data quality often isn’t suffi-
cient to digitalize the process from end to end,” states Her-
twig, who also points to the lack of a single, shared lan-
guage throughout long processes. He says this is why things 
like standardized exchange formats and interfaces are nec-
essary. “We also need a clever way to structure data and 
make it readable and presentable for subsequent process-
es,” Hertwig continues. 

It was therefore also difficult for the experts at Fraun-
hofer to create forecast models for supply chain disrup-
tions in the context of ResiLike. “It was a huge effort to 
aggregate the information and use it to make predictions,” 
Hertwig reports. “In cases like these, the cost-benefit ratio 
in data preparation is often negative.”  

Exactly how this can be optimized and which findings 
from ResiLike can be useful to companies in practice are 
the subjects of various transfer projects that are currently 
being planned. The results of ResiLike will also be present-
ed in various webinars in the spring. 

However, it seems evident that companies should make 
more of an effort to tackle these issues, regardless of the 
COVID pandemic. “I’m convinced that climate change, 
for instance, will influence the supply chain structures of 
our industry far more than this pandemic in the medium to 
long term,” says Julia Arlinghaus, head of Fraunhofer IFF 
in Magdeburg. “As soon as we actually quantify environ-
mental costs and transport costs increase as a result, the 
supply chains will change dramatically.”

To learn more about and get in touch with VDE’s supply chain 

management services, please visit:

 ä www.vde.com/shenzhen-en

OLIVER VOß 

is the editor of the Tagesspiegel newspaper’s Digitalization & AI Back-

ground newsletter.

TITLE INDUSTRIAL TRANSFORMATION

https://www.vde.com/shenzhen-en
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CLOUD COMPUTING

The cloud in green
Anyone who is concerned with sustainability in the world of business should also think about cloud 
computing. Such arrangements allow you to run your IT infrastructure more efficiently. Cloud services 
can also help you reduce your organization’s energy consumption and make your supply chain more 
transparent.P
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Improving energy efficiency 
can have a direct impact 

on the final result.

BY MARKUS STREHLITZ

Nowadays, digitalization covers all 
the areas of our lives and promises 
ways in which it can improve them. 
That also applies to the current eco-
logical challenges. According to a 
white paper from the consulting and 
market research company IDC, in-
formation technology and data are 
important levers for achieving sus-
tainability –  especially in manufactur-
ing companies. The basis for this Mi-
crosoft-supported study was a survey 
of 150 decision-makers from German 
companies in process manufacturing 
and discrete manufacturing who are 

responsible for sustainability-related 
measures and strategies. 

Another of its findings is that in-
dustrial companies with a high de-
gree of digitalization can implement 
sustainability initiatives much more 
quickly. To do so, they generally need 
less than twelve months, and often 
even less than six. In contrast, IDC 
estimates that companies with a low-
er level of digitalization need one to 
two years.

Its study also found that making 
optimal decisions in terms of sustain-
ability requires a comprehensive and 

holistic digitalization approach that 
takes as many data sources as possi-
ble into account. The topic is com-
plex, after all – hence the need to ex-
amine information from a variety of 
areas, such as production, logistics, 
sales or suppliers.

Anyone aiming to tackle sustain-
ability in their company should there-
fore have a platform where all this data 
is collated. In the ideal scenario, that 
platform is based in the cloud. The 
IDC white paper suggests that these 
types of platforms need to be as flex-
ible as possible so they can be adapt-
ed quickly to constantly changing re-
quirements and general conditions. 
Experts hold that cloud architectures 
are the best foundation because they 

“offer the necessary agility and can 
be scaled flexibly”.

Data from globally dis-
tributed suppliers that play 
a role in sustainability 
can also be collected on 
a central platform in the 
cloud. Here, IT experts 
talk about a “data lake” 

into which all this infor-
mation flows. When Ger-

many’s Supply Chain Due 
Diligence Act comes into 

force in the coming year, these 
sorts of concepts will become even 

more relevant.
However, companies can also ac-

cess services via the cloud  – for ex-
ample, to increase their energy effi-
ciency in production. Such services 
come from well-known IT providers, 
but also from technology corporations 
or mechanical engineering firms that 
actually use the cloud platforms of the 
major providers themselves.

Bosch, for instance, has developed 
an energy data management system 
that runs on Microsoft’s cloud plat-
form, Azure. The German company’s 
industrial customers can use the sys-
tem to determine, compare and opti-

mize the efficiency of their machinery 
and locations. In technical terms, the 
Bosch platform is capable of things 
like regulating hall ventilation based 
on current needs, using waste heat 
from various production processes 
and managing system shutdown.

Bosch also uses the platform for its 
own production locations, including 
its plant in Homburg. There, sensors 
are installed in the systems on an as-
sembly line for diesel injection valves 
to measure energy and resource con-
sumption. The data is transferred to 
the cloud and analyzed. This makes it 
possible to identify and capture poten-
tial energy savings in compressed-air 
control, for example. 

Artificial intelligence (AI) is play-
ing an increasingly important role in 
evaluating this and other data. In fact, 
the more data is available, the more 
difficult it is to process it without the 
help of AI. Corresponding systems 
are also used in optimizations that can 
be put into place after analysis in ar-
eas like production. Alexander Britz, 
a sustainability expert at Microsoft, 
therefore regards AI as one of the key 
technologies in the field of sustainabil-
ity.

As an example of the added val-
ue of AI, he cites the Microsoft build-
ing at the company’s headquarters in 
Redmond, Washington. The compa-
ny uses an IT solution there which, 
according to Britz, helps reduce the 
site’s energy consumption by 20–
25 percent every year. “After this sys-
tem had been in operation for several 
years, we ran AI software on it, which 
helped us save another 15 percent,” 
Britz reports.

Just like other suppliers, his 
company provides easy-to-use 
AI services via the cloud. They 
are also designed for compa-
nies that would otherwise lack 
the expertise or infrastructure 
required to use this technology.
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However, it’s not always necessary 
to use artificial intelligence. Although 
Professor Berend Denkena believes 
that AI from the cloud opens up a wide 
range of possibilities, “I always argue 
in favor of starting with the low-hang-
ing fruit  –  including in the field of 
sustainability,” he declares. Professor 
Denkena is the speaker of the presi-
dential committee of the Scientific 
Society for Production Technology 
(WGP) and head of the Institute for 
Manufacturing Technolo gy and Tool 
Machinery (IFW). He points out that 
there are ways to visualize machine 
energy consumption and tool wear 
without using highly complex models 
that call for computing power from 
the cloud. 

“Cost-benefit analysis is often ne-
glected in the field of digitalization. 
However, you should always take a 
close look at how high the costs of a 
solution are and what benefits it will 
actually bring,” says Prof. Denkena.

Computing power is a crucial as-
pect when talking about the connec-
tion between digitalization and sus-
tainability. After all, IT tools may 
provide important support for a sus-
tainability strategy, but they also use 
a huge amount of energy themselves. 
Although companies can reduce their 
own consumption by drawing IT per-
formance from the cloud, this sug-

gests they are simply outsourcing the 
problem. The energy they save is 
then devoured by the huge 
computing centers of the 
service providers.

The providers dis-
pute this, howev-
er, claiming that the 
concept makes sense 
even from the envi-
ronmental perspective. 
“If we as cloud provid-
ers aggregate the IT needs 
of our customers together in 
our infrastructure, we can be far 
more efficient and achieve a much 
higher level of IT utilization,” explains 
Constantin Gonzalez, principal solu-
tion architect at Amazon Web Services 
(AWS). He compares this with the ef-
fect of sharing a car with several peo-
ple, which is more sustainable than 
maintaining a vehicle of your own that 
spends most of its time in a parking lot 
or your garage. 

Moreover, the business model of 
the cloud providers concentrates on 
offering IT services on a huge scale. 
Improving energy efficiency  – and 
thereby reducing power costs  – can 
have a direct impact on the final result.

For this reason alone, the providers 
have an interest in using suitably opti-
mized technology. This means, for ex-
ample, that they utilize efficient, state-
of-the-art server technologies. The 
software on these servers is also fine-
tuned to operate in the cloud. 

In a study, AWS has calculated the 
advantages of the cloud for Eu-

rope as a business location. 
If you run business ap-

plications on AWS in-
stead of in on-site 
corporate data cen-
ters, you can re-
duce the associ-
ated energy con-
sumption by up to 

80  percent and the 
carbon dioxide emis-

sions by up to 96 per-

cent. To achieve this, however, AWS 
must draw 100  percent of the pow-
er from renewable sources. That 
should be the case by 2030 at the lat-
est. “At the moment, it looks like we 
should achieve that target by as early 
as 2025,” declares Gonzalez. 

Other cloud providers are pre-
senting similar figures. Microsoft has 
even developed software that shows 
the greenhouse gas emissions linked 
to using the company’s own cloud ser-
vices. The program also allows cus-
tomers to enter their computing ac-
tivities that have not been relocated 
to the cloud. On this basis, they can 
obtain an estimate of how much they 
could reduce their emissions by mi-
grating to the cloud. Anyone interest-
ed can thus calculate how the cloud 
contributes to sustainability.

Microsoft Emissions Impact Dashboard

 ä https://bit.ly/3746omc

Computing power is the  
crucial aspect when talking  

about the connection between  
digitalization and sustainability.

If you want to make  
optimal decisions with  
regard to sustainability,  

you need a holistic  
digitalization approach.

MARKUS STREHLITZ 

is a freelance journalist and editor for VDE dialog.

https://bit.ly/3746omc
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SKILLED LABOR SHORTAGE

Time for a brand relaunch
Energy, resources, mobility: we’re facing many different transitions at the moment. To set us on the right 
course, we need skilled labor, but such experts are in short supply. A report by VDE has unearthed dra-
matic figures about students at German universities and offered evidence of just how bad the image of 
some professions is – particularly in electrical engineering.

BY MARTIN SCHMITZ-KUHL

Germany’s new federal government 
has ambitious plans. Among them all, 
none has a higher priority than the 
energy transition, which is to ensure 
that about 80  percent of our power 
is generated from renewable sourc-

es by as early as 2030. This will take 
enormous efforts in generating, stor-
ing and transporting solar and wind 
power. It will also involve the decar-
bonization of industry and the con-
version to climate-neutral heat gener-

ation. “We’re hitting the turbo,” says 
the new Federal Minister for Econom-
ic Affairs and Climate Action, Robert 
Habeck (Green Party). His cabinet 
colleague, Dr. Volker Wissing (FDP), 
is just as ambitious. In the same time 
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frame, the Federal Minister for Digi-
tal and Transport is promising at least 
15  million electric cars, along with 
the expanded charging infrastructure 
they will require. According to Wiss-
ing, a gigabit strategy should also en-
able Germany to finally take the de-
cisive step into the digital age – as a 
“booster” for our domestic economy 
and administration.

Fine words, but they need to be fol-
lowed by actions in the current legis-
lative period. Many hurdles need to 
be overcome on this long path. Some 
have already been discussed exhaus-
tively, such as cutting the wearisome 
bureaucracy and accelerating per-
mit procedures. Others, though, have 
not gotten enough of the spotlight  – 
 including the issue of the skilled labor 
shortage.

A state of emergency, 
especially in electrical 
engineering
The economy, industry, administra-
tion and society are not simply going 
to transform themselves. To put it an-
other way, people in Germany under-
stand that changes are necessary, but 
the workforce they will require is an-
other matter.

A recent report on STEM fields by 
the German Economic Institute (IW) 
documents this misalignment. It also 
makes it clear, however, that the prob-
lem is not equally acute across the 
board: the workforce gap is much larg-
er in some STEM professions than in 
others. The largest shortage just hap-
pens to to be in energy/electrical pro-
fessions – the specialist area that will 
be particularly important for the Ger-
man economy and industry in the fu-
ture. 

“Our industry is racing headlong 
towards a shortage of experts,” warns 
Dr. Michael Schanz, an expert in the 
labor market at VDE. He has collated 
many frightening statistics in the last 
several months for the recently pub-

lished report “Labor Market 2022 – 
Electrical Engineers”. In an interview 
with VDE dialog, he describes the cur-
rent situation for this particular pro-
fessional group as a “drama in four 
acts”.

The first act centers on the num-
ber of people reaching retirement, 
which can be forecast quite precise-
ly for the coming years. According to 
Schanz’s calculations, we can assume 
that 13,200 electrical engineers will 
reach retirement age in 2022 and the 
following years, leaving vacancies that 
will need to be filled by new workers. 
This means 32 percent more people 

will be entering retirement than six 
years ago.

That brings us to the second act, 
which Schanz says has to do with the 
impending increase in corresponding 
demand. After all, it’s not as though 
we'll need fewer skilled laborers in the 
future, but rather far more. One of the 
many reasons for this is that workers 
are no longer required in the tradition-
al electrical industry alone. Electrical 
and information technology is in high 
demand everywhere – from the energy 
transition to Industry 4.0, from elec-
tromobility to autonomous driving, 
from digitalization to artificial intel-
ligence. According to the VDE study, 
the average additional requirement 
in the last five years was about 6,200 
workers per year, and this will pre-
sumably increase further in the next 
five years.

If you add these 6,200 addition-
al workers to the 13,200 who are re-
tiring, you arrive at a total of 19,400 
new recruits needed in such profes-
sions. “There’s no way that the uni-
versities in this country can manage 
that on their own,” fears Schanz, who 
is also an expert in education.

Occupational decline 
greater than ever
The third act of the drama relates to 
how the “attrition rates in the subject 
of electrical engineering and informa-
tion technology have climbed to diz-
zying heights, but gone unnoticed by 
many,” as Dr. Schanz puts it. In 1993, 
the attrition rate – that is, the number 
of people who break off their degree 
program or change subjects  – stood 
at just 30 percent. This was primarily 
due to universities of applied scienc-
es, where students completed their de-
grees much more frequently than their 
colleagues at traditional universities. 
However, that situation changed in 
the following years. In 2008, 50 per-
cent of students quit their degree pro-
grams at both types of university. At 

Study: What young 
people think about 
electrical engineering
What kind of image does the field 
of electrical engineering and in-
formation technology have? VDE, 
the Electrical Engineering and In-
formation Technology Department 
Day and the International Cen-
tral Institute for Youth and Edu-
cational Television (IZI) at Baye-
rischer Rundfunk financed this 
study, which is the most exten-
sive of its kind so far. First, the im-
age question was posed to “well- 
disposed” participants in a survey 
of over 1,000 first-semester stu-
dents of the subject. “High poten-
tials” – that is, those who complet-
ed their secondary education with 
excellent grades – were then inter-
viewed in a second round. Both of 
these surveys supported the de-
sign of a final survey of 600 rep-
resentative high-school students. 
The final report is due for publica-
tion in September 2022 – but the 
initial preliminary results already 
paint quite a gloomy picture.
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present, the rate is as high as 63 per-
cent, meaning it has more than dou-
bled since 1993. This often has noth-
ing to do with the degree programs 
themselves. Subjects that do not have 
any particular access restrictions  – 
electrical and information technology, 
for instance – are popular with peo-
ple who do not actually intend to com-
plete their degree. Some enroll at uni-
versities to gain student status, which 
enables them to claim Germany’s 
child allowance for longer or to obtain 
a semester ticket for the local public 
transport system.

But trying to explain the attrition 
rate merely with these sorts of effects 
would mean ignoring how serious the 
situation is.

And so we come to the fourth and 
final act of the drama: the falling num-
bers of students starting courses in 
electrical engineering and informa-
tion technology. The figures from the 
year 2020 are particularly eye-catch-
ing. They reveal a decline of 14.5 per-
cent compared to the previous year. 

Information technology 
gaining in popularity
Part of this loss can be attributed to 
the general decline in the numbers 
of new students, which was bound 

to fall anyway due to the COVID-19 
pandemic. In Lower Saxony, an en-
tire school-leaving year is also unac-
counted for due to the change from 
an eight-year to nine-year education 
program. However, the losses are par-
ticularly severe in electrical technol-
ogy and related subjects. This can 
be seen in the figures from the year 
2021, when the total of 13,100 stu-
dents enrolling in the subjects of elec-
trical and information technology was 
4.3  percent lower than in the previ-
ous year. The numbers in mechani-
cal engineering and process technolo-
gy (-9.2 percent) and civil engineering 
(-3 percent) are also far lower. On the 
other hand, enrollments in informa-
tion technology increased by 6.4 per-
cent, which rules out a general decline 
in technical degree subjects. Instead, 
students are switching to a supposed-
ly more modern subject. 

To map this problem, Dr. Schanz 
has developed a popularity index for 
technical degree programs. It demon-
strates that 10 percent of all new stu-
dents chose the subject of information 
technology in 2010. Today, informa-
tion technology comes in at 13  per-
cent, making it the most popular tech-
nical degree program. In contrast, the 
figures for electrical engineering fell 
from about 5.4 percent to just 3.5 per-

cent at present. “That means we lost 
a good third of our popularity with-
in ten years,” explains Schanz, who 
warns: “That is dramatic and should 
be a wake-up call for us.”

The VDE education expert aims 
to find out the reasons for this in an-
other study, but it was not yet avail-
able at this issue’s editorial deadline 
(see page 31). The only evident point 
so far is that a great deal of potential 
is being lost due to the unpopulari-
ty of electrical engineering, especially 
among women. This was also demon-
strated by the “Ingenieurmonitor” 
presented at the start of the year by the 
German Economic Institute; this pub-
lication is issued regularly on behalf of 
the VDI. According to the report, the 
proportion of women in professions 
related to civil engineering (32.4 per-
cent) and information technology 
(16.3 percent) is rising continuously. 
In the electrical engineering profes-
sions, however, the proportion stands 
at just 9.8 percent. Schanz discovered 
during his study that the numbers of 
new female students had shown posi-
tive development, rising from 10 per-
cent in 2010 to about 17  percent in 
2021. However: “Other engineering 
disciplines and information technol-
ogy have been far more successful in 
recruiting female students,” he reveals.

Looking at the field from the per-
spective of those who work in it, the 
unattractive image of electrical engi-
neering seems hard to understand at 
first. Although the subject is consid-
ered difficult and challenging, it ulti-
mately promises a job that is exciting, 
resistant to most crises and generally 
very well paid. Electrical engineering 
also lies at the heart of many topics 
that are trendy and hotly debated at 
the moment. “Every day, people hear, 
read or watch news about all the chal-
lenges that are looming ahead of us,” 
says a confounded Schanz, referring 
to everything from climate change 
to digitalization. “And yet somehow 
they simply don’t associate these is-

“What we need is 
a brand campaign. 

It’s time for the politicians 
and industry players  

to step up!”

DR. MICHAEL SCHANZ  

Labor market expert at VDE



33

sues with our profession, even though 
electrical engineers are what these ex-
act areas need more than anything.”

Soldering irons: 
just not cool?
When asked about the reasons for this, 
Dr. Kevin Rick was also at a loss. Be-
sides being the head of VDE’s South-
west Region and its seven district 
associations, he is also the STEM am-
bassador at VDE. He and the asso-
ciation’s volunteers work hard to get 
people excited about STEM at a very 
early age. Dr.  Rick reports about a 
cooperation with the Zoo Academy 
in Heidelberg, where children build 
solar-powered lights in a specially 
equipped technical laboratory using 
soldering kits from VDE. He also tells 
us about the chair of a district asso-
ciation in Saarland who designs CO2 

stoplights with schoolchildren to mon-
itor the ventilation in their classrooms. 
“If we didn’t do all that, the figures 
would probably be even more disas-
trous,” Rick believes.

In any case, it would be wrong to 
claim a lack of outreach in STEM 
fields. Sometimes, it may even be “too 
much of a good thing,” Rick suggests. 
He sees more of a problem in the 
fact that electrical engineering tends 
to get lost in the shuffle. “Kids asso-
ciate the future with their comput-
ers and smartphones – meaning only 
with information technology,” Rick 
says. “If we then turn up with our sol-
dering irons and want to build some-
thing with them, it’s understandable 
that they don’t find that quite as cool.” 
And while we’re talking about current 
notions of “cool”: “Nerds are totally in 
at the moment. However, they’re gen-
erally IT nerds and not electrical en-

gineers – even though you’d think the 
latter would be the coolest for the kids 
from Fridays for Future, for example. 
Maybe we just missed our chance to 
communicate that adequately,” Rick 
laments.

Michael Schanz agrees on this 
point in particular. “What we need is a 
brand campaign that makes electrical 
engineering attractive again,” he de-
clares. Otherwise, he says, we simply 
won’t be able to get a grip on challeng-
es such as the battle against climate 
change. “Now, it’s time for the politi-
cians and industry players to step up!”

MARTIN SCHMITZ-KUHL 

is a freelance author from Frankfurt am Main, 

Germany, and an editor of VDE dialog.

Six out of ten students of electrical engineering or information technology break off their studies prematurely. These disciplines are already less pop-

ular than other STEM subjects.
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HYDROGEN 

Serving the system
The market for green hydrogen is set to grow. To produce this energy source in power grids, electro-
lyzers are required. In order to integrate them efficiently and effectively into the energy system, how-
ever, their connection to the balancing power market needs to be made more economically attractive 
for operators. 
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BY KATJA DOMBROWSKI

Green hydrogen is expected to play a 
key role in the climate-neutral power 
system of the future – especially in ar-
eas that are difficult or impossible to 
electrify, such as the steel and chemi-
cal industries or aviation and shipping. 
That said, it’s also viewed as a poten-
tial fuel for gas power plants or low-
CO2 power generation, or as a way to 
store power from renewable sources 
that is not needed immediately.

Green hydrogen is not produced on 
an industrial scale yet. Doing so will 
require the rapid development of a hy-
drogen economy, including the nec-
essary infrastructure. This is an idea 
policy-makers can get behind: ac-
cording to its coalition agreement, the 
new federal government aims to make 
Germany the “leading market for hy-
drogen technologies” by 2030 by de-
veloping an “ambitious update” of the 
National Hydrogen Strategy that was 
passed in 2020. Numerous funding 
programs are already available. 

The issue is also being promot-
ed at the European level, with the EU 
Commission having passed its own 
hydrogen strategy in 2020. In De-
cember  2021, it presented a set of 
regulations to help ramp up the hy-
drogen market in an institutional and 
legal context. The plans include set-
ting up a European network of hydro-
gen network operators to coordinate 
the cross-border development of in-
frastructure and technical regulations. 
“We want to make Europe the pioneer 
in this area and enable it to define the 
world’s first market regulations for this 
important source of power and stor-
age potential,” explained EU Energy 
Commissioner Kadri Simson.

Hydrogen to decarbonize 
Heligoland
To facilitate a quick market ramp-up 
in Germany, the coalition government 
aims, among other things, to increase 

electrolyzer output for the produc-
tion of hydrogen from green power to 
10 gigawatts (GW) by 2030 – twice 
as much as planned in the original hy-
drogen strategy. To make this happen, 
the government plans to expand the 
use of offshore wind power in partic-
ular. Electrolyzers connected to major 
wind parks at sea could produce hy-
drogen directly on site for subsequent 
transport by pipeline to the mainland.

The largest project of this type is 
being run by the AquaVentus initia-
tive, which includes over 90 compa-
nies, research institutes and organiza-
tions. It intends to build an offshore 
wind power installation capable of 
generating 10  GW for green hydro-
gen  – along with the infrastructure 
to transport it to land  – in the Ger-
man North Sea, in areas close to Dog-
ger Bank. According to the plans, the 
project could produce a million tons 
of green hydrogen per year. 

That’s still in the distant future, 
however; the first prototype is to be 
built in the port of Mukran on the is-
land of Rügen starting in 2023. “Here, 
we’ll be testing the operation of an in-
tegrated electrolysis-desalination sys-
tem on an offshore monopile platform 
under the harsh climatic conditions 
of a coastal environment for the first 
time,” explains Jörg Singer, the may-
or of Heligoland and chairperson of 
AquaVentus. This undertaking is also 
part of the flagship hydrogen project 
TransHyDE, which is supported by 
the German Federal Ministry of Edu-
cation and Research.

Starting in 2025, two pilot systems 
are to be installed in the sea off He-
ligoland to produce green hydrogen 
in a one-year trial before changing 
over to commercial operation. “This 
hydrogen will be used to support the 
decarbonization of Heligoland; we’ll 
then be able to switch to LOHC waste 
heat for our heating,” Singer explains. 
This heat is a byproduct of storing hy-

drogen in a liquid organic hydrogen 
carrier (LOHC) by means of a chem-
ical reaction. This is planned on He-
ligoland so that the product can be 
used, for example, as CO2-free fuel 
for ships. 

AquaVentus aims to achieve the 
full capacity of 10 GW by 2035 – and 
then to feed the hydrogen into a cor-
responding grid on land. “We antici-
pate that such a network will be built 
by 2030,” Singer says. The customers 
have not yet been identified, but he 
has no doubt that there will be a mar-
ket for the hydrogen from AquaVen-
tus: “The demand for green hydrogen 
in Germany and Europe will be many 
times greater than the volume we can 
produce.” 

More attractive than 
the fossil competition
As electrolysis is still extremely ex-
pensive, it will depend initially on 
state funding  – just like the technol-
ogies for generating wind and solar 
power did at their outset. The various 
sub-projects being run by AquaVen-
tus are also only feasible because they 
are being subsidized. Singer is con-
vinced that the profitability will im-
prove in the course of decarboniza-
tion. “An increasing CO2 price makes 
climate-neutral energy sources more 
attractive, and at some point, fos-
sil products will no longer be able to 
compete,” he predicts.

Low returns,  
many restrictions
According to Andrea Appel, a VDE 
project manager in hydrogen devel-
opment, new power generation plants 
that exclusively support the produc-
tion of hydrogen  – as planned by 
AquaVentus – are not the only solu-
tion. “The demand for green power 
is increasing rapidly, and we already 
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have a problem in terms of the re-
quired surface area,” she points out. 
“It’s debatable whether we can afford 
exclusive hydrogen wind parks on a 
large scale.” In addition, she explains 
that flexible storage units that stabilize 
the power grid and compensate for 
fluctuations would be necessary for 
the required conversion of the pow-
er system. “We could use electrolyz-
ers for that,” Appel explains. After all, 
they can be started up or shut down 
within seconds. 

In practical terms, it works like this: 
the operator receives money – an out-
put price – for providing positive or 
negative balancing power. There is 
also a working price when the power 
is consumed. In Haßfurt, Bavaria, the 
local public services and Green Plan-
et Energy (formerly Greenpeace En-
ergy) have chosen this model. They 
have been operating an electrolyzer 
together since 2016. “The system can 
provide positive and negative balanc-

ing power if we increase or reduce the 
output as required,” explains Markus 
Eichhorn, a technical manager with 
Haßfurt’s public services. For a time, 
the electrolyzer was integrated into the 
virtual power plant of the service pro-
vider Next Kraftwerke, which claims 
to have the largest power plant of this 
kind in Europe. It took over the con-
trol of the system and managed the 
sale of balancing power. However: 
“The returns were too low and the op-
erational restrictions were too strict,” 
Eichhorn reveals. 

The electrolyzer, which has a ca-
pacity of 1.25  MW, now runs exclu-
sively on superfluous wind and solar 
power from the distribution network 
of the city’s public services. The ma-
jority of the hydrogen produced is fed 
into the natural gas grid as an admix-
ture and financed by Green Planet En-
ergy via a product it calls “wind gas”. 
The customers pay a support contri-
bution of 0.40 cents per kilowatt-hour, 

part of which goes to the public ser-
vices in Haßfurt. In addition, the lat-
ter have been using a small proportion 
of the hydrogen to operate a combined 
heat and power plant since 2019. The 
power generated there (in addition to 
the main product, heat) is fed into the 
distribution network. “In this way, the 
electrolyzer runs economically,” Eich-
horn says.

The balancing power 
market: a small 
operational component
Right now, Next Kraftwerke claims 
to have five electrolyzers in its virtu-
al power plant in Germany, and five 
more in other European countries. 
However, the company did not want 
to publicly disclose how many of them 
provide balancing power output. Its 
spokesperson, Jan Aengenvoort, ex-
plains that he also can’t say in gener-
alized terms whether this is econom-

The AquaVentus Initiative aims to gradually develop the port infrastructure on the island of Heligoland into a central hydrogen hub in the North Sea. 

The focus is on supplying regional customers with green hydrogen.
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ically viable for the operators. “The 
prices fluctuate enormously, and they 
also vary considerably depending on 
the product,” he reports. 

This is an experience shared by 
the public services in Mainz, which 
sell their own electrolysis output. For 
them, the balancing power market is 
just a small component of their op-
eration. “With just that on its own, 
we couldn’t operate the systems eco-
nomically,” says Jonas Aichinger, the 
public services’ head of innovation 
management. “The output price is 
rock- bottom.” The three electroly-
sis systems in Mainz, which achieve 
a constant load of 4 MW and a peak 
load of 6 MW, are integrated into the 
distribution network and run in partic-
ular when the neighboring wind park 
is generating a high level of power. “In 
balance sheet terms, we purchase con-
ventional electricity, and that’s partic-
ularly cheap when there’s a great deal 
of wind power in the grid,” Aichinger 

explains. In this way, the electrolyzers 
make negative balancing power avail-
able to the transfer network, but only 
to “fill in the gaps”. 

The hydrogen produced is brought 
to market in a manner similar to the 
process in Haßfurt. Part of it is fed 
into the local natural gas grid and paid 
for by Green Planet Energy, and an-
other portion is transported by truck 
to industrial customers in the region 
and a number of hydrogen gas sta-
tions. “The demand for green hydro-
gen is not very high yet,” Aichinger 
admits. “But we’re convinced that it 
will rise.”

This is also the hope of a cooper-
ation of several stakeholders in the 
Moorburg district of Hamburg. They 
are planning to assemble a much larg-
er electrolyzer on the site of a coal 
power plant that was shut down in 
2021. Its operator, Vattenfall, plans to 
work with Shell, Mitsubishi Heavy In-
dustries and the municipal company 
Wärme Hamburg to build a 100-MW 
plant that will still be scalable. When 
exactly it will be put into operation de-
pends on how long the demolition of 
the coal power plant takes; the sched-
uled date is around 2025. The financ-
ing is also not yet secured. The proj-
ect partners have applied for funding 
from the EU program “Important 
Projects of Common European Inter-
est” (IPCEI). “This startup support is 
crucial to making sure that the project 
can be implemented,” says Lutz Wi-
ese, press spokesperson at Vattenfall. 
He expects the official decision to be 
made in the middle of this year.

The power for operating the mega- 
electrolyzer is to be obtained from 
wind and solar plants in the region, 
and the future operators believe that 
potential customers for their green hy-
drogen will also come from the vicin-
ity of the site. According to the plans, 
the emerging “Green Energy Hub” 
will also include the necessary logis-
tics chains and storage possibilities 
for hydrogen. Although marketing the 

system’s flexibility in the form of bal-
ancing power is fundamentally con-
ceivable according to Wiese, “Run-
ning the electrolyzer in a manner that 
suits the network could actually re-
strict production.” He points out that, 
because the potential customers rely 
on the supply of hydrogen, integration 
into the transfer network would only 
be possible as long as the demand can 
be satisfied. “I don’t see that happen-
ing,” Wiese states in summary.

“If you also want to use hydrogen 
as a form of long-term storage in our 
power system, it’s important to remu-
nerate this function so that the sys-
tems can be operated profitably,” em-
phasizes VDE expert Andrea Appel.

Standards and 
norms still lacking 
The higher the proportion of pow-
er from fluctuating renewable ener-
gies is in the grid, the more intelligent 
management and flexibility will be re-
quired. “For that purpose, it’s nec-
essary to comply with minimum re-
quirements in a uniform manner, and 
for that we’re going to need standards 
and norms,” says Appel.

Along with a series of nation-
al and international stakeholders, the 
VDE-supported German Commis-
sion for Electrical, Electronic & In-
formation Technologies of DIN and 
VDE (DKE) is dedicated to identify-
ing any loopholes in the standards in 
order to close them. According to An-
drea Appel, this is a comprehensive 
task: “In terms of the production, in-
tegration and use of hydrogen, we’re 
still far from having adequate stan-
dards and norms for all the different 
aspects.”

KATJA DOMBROWSKI 

is a freelance journalist in Friedberg (Hesse). 

She specializes in climate protection, sustain-

ability and renewable energies.P
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VDE GROUP

TECHNOLOGICAL SOVEREIGNTY

Quo vadis, European standardization?
With its standardization strategy, the EU Commission  

aims to support the European Union’s technological sovereignty  
and bring innovations to market faster.

More than 950 participants accepted the invitation 
from DIN and DKE to learn about the strategy’s 
objectives and measures at a virtual event in Feb-
ruary 2022. Moderated by Sibylle Gabler, Head of 
Government Relations at DIN, and Johannes Koch, 
Head of Standardization Policy and Cooperation at 
DKE, representatives from politics and industry dis-
cussed Germany’s role in implementing the strategy.

Kerstin Jorna, Director-General of the Europe-
an Commission’s Directorate-General for the In-
ternal Market (DG GROW), began her keynote 
speech presenting the standardization strategy by 
stating, “we have a really great system”. The Euro-
pean standardization system, she said, plays a lead-
ing role globally and has many advantages, includ-
ing broad stakeholder participation with more than 
100,000 experts from all over Europe. It also has 
a harmonizing function, since one European Stan-
dard replaces 34 national standards – “the heart 
of the Single Market”. However, with far-reaching 
goals relating to the green and digital transforma-

tion as well as geopolitical challenges, we need to ask 
whether we can improve this system even further.

The EU standardization strategy therefore aims 
to accelerate the standardization process in order 
to bring technologies to market more quickly; to 
ensure broad stakeholder participation, including 
from small and medium-sized enterprises (SMEs) 
and civil society; to prioritize and internationally co-
ordinate standardization work; and to attract new 
experts to participate in standardization. Achieving 
these goals will require improved coordination with-
in the Commission and at EU ministerial level. To 
this end, the standardization strategy includes the 
establishment of an EU Excellence Hub for stan-
dards within the Commission as well as the appoint-
ment of a Chief Standardization Officer. In addition 
to allocating €11 million for prioritized standard-
ization projects (“urgency standards”) such as for 
transporting hydrogen, it also requires that stan-
dardization be considered whenever research funds 
are spent.
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EXPERT PANEL

Operating photovoltaic systems  
more economically

VDE Renewables and TÜV Rheinland Solar worked with international research 
 institutes  to prepare the 10th report by the IEA PVPS Task 13 working group.  

A new approach and standardized procedures enable technical and  
monetary risk assessments in the operation of photovoltaic systems.

“Collecting and evaluating data has been our bread 
and butter for decades,” explains Ulrike Jahn, proj-
ect manager at VDE Renewables and head of the 
IEA PVPS Task 13 working group. “For this report, 
however, we considered it particularly important 
to emphasize that technical issues with photovol-
taic systems are not just vague values, but instead 
can be calculated precisely in monetary terms.” As 
the operational life of a photovoltaic solar installa-
tion is approximately 30 years, standardized pro-
cesses and data evaluations to monitor all the rel-
evant parameters are essential in protecting these 
investments. 

We can illustrate this approach very effectively by 
taking the cleaning process for solar installations as 
an example. In desert regions or areas with severe 
air pollution, deposited sand and dust particles can 
cause a substantial loss of output. The IEA PVPS 
Task 13 working group’s report calculates the pre-
cise output loss for a 10 MWp photovoltaic system 
near Abu Dhabi. Without cleaning, the system’s an-
nual loss is 30 percent; with monthly cleaning – and 
taking into account the costs of this process – it’s 

just 4 percent. If these and other factors were taken 
into account when calculating operating and main-
tenance costs, it would be possible to operate pho-
tovoltaic systems much more economically.

Another essential component of the report is a 
collection of what are known as PV Failure Fact 
Sheets (PVFS). “As far as I know, this is the first 
comprehensive compilation and evaluation of po-
tential errors in photovoltaic systems,” explains 
Ulrike Jahn. “Here, too, we focused on making a 
clear assessment based on data collected around the 
world.” This process makes it possible to describe 
errors in detail and classify them using a traffic light 
system. With this tool, installers, project planners 
and maintenance teams now have a well-founded, 
practical, troubleshooting guide which enables on-
site personnel to quickly assess whether a fault is 
a safety-relevant problem or a minor defect with a 
minimal effect on output.

More information

 ä https://www.vde.com/renewables/newsroom/   

iea-pvps-task-13-published-a-new-report

https://www.vde.com/renewables/newsroom/iea-pvps-task-13-published-a-new-report
https://www.vde.com/renewables/newsroom/iea-pvps-task-13-published-a-new-report
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VDE GROUP

VDE INSTITUTE

Portfolio expansion
VDE Institute tests gasoline-powered forestry,  

municipal landscaping and gardening equipment

The VDE Institute has been awarding the VDE 
mark and the VDE GS mark to safe, electrically 
powered forestry and gardening equipment for a 
long time. With our latest portfolio expansion, we 
now also offer manufacturers of gasoline-powered 
devices in the field of forestry, municipal landscap-
ing and gardening technology the opportunity to 
advertise with the renowned VDE mark.

Since February 2022, the VDE Institute has been 
testing and certifying gasoline-powered equipment 
in the field of forestry, municipal landscaping and 
gardening technology.Thanks to our collaboration 
with the German Center for Forest Work and Tech-
nology (KWF), there are a number of new test-
ing options, especially for chainsaws. We offer GS 
and type examinations for the following small pow-

er tools (gasoline-powered and electric):chainsaws 
and high pruners (complete type examination), 
lawn mowers, scarifiers, hand-held motor mowers, 
motorized hoes, brush cutters, grass trimmers, lawn 
trimmers, lawn edge trimmers, hedge trimmers, leaf 
blowers, leaf vacuums, earth drills, grinders, and 
flail mowers.

For municipal landscaping, the VDE Institute 
tests equipment including mowing deck attach-
ments and subassemblies for municipal carrier ve-
hicles as well as large lawn mowers. 

The tests are offered at our locations in Offen-
bach and Groß-Umstadt, where the VDE Insti-
tute has taken over operation of the former engine 
equipment laboratory of DLG TestService GmbH.
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VDE GROUP

GENDER EQUALITY 

DKE signs  
UNECE Declaration

Declaration for Gender Responsive Standards  
and Standards Development signed by  

DKE Managing Director Michael Teigeler.

Technical standards shape our world in crucial ways. By defining the 
parameters and characteristics of products we rely on every day, stan-
dards touch every corner of our lives and are indispensable to the pros-
perity of our society. 

They support economic growth, facilitate global trade and protect 
us from health and safety hazards. Because they play such an influ-
ential role, standards and standardization practices have to be more 
gender-sensitive and address different needs. This is also the goal of 
the United Nations Economic Commission for Europe (UNECE) in 
its Declaration for Gender Responsive Standards and Standards De-
velopment, which has now been signed by Michael Teigeler, Manag-
ing Director of DKE. The declaration aims to promote the creation of 
gender-sensitive standards and to improve the gender balance among 
the stakeholders who develop standards. 

At the same time, this initiative contributes to achieving Sustainable 
Development Goal 5: Gender Equality (SDG 5). By signing, DKE 
supports the consideration of gender equality in the development of 
standards and specifications. DKE will also work to achieve a better 
gender balance within organizations and to promote the development 
of knowledge to achieve gender equality.
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DO  
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Be part of something new: MedtecLIVE with T4M is more than just  
an exhibition. We create experiences. Transfer knowledge. Adopt trends  
and bring innovations to life. Focussing on the entire manufacturing  
process in medical technology – from idea to production. 
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• Face-to-face on-site with additional customised digital elements
• Alternately in Stuttgart and Nuremberg, in southern Germany’s  

medical technology hub and in the heart of Europe

THE BEST OF 
BOTH WORLDS

onsite – online 
two brands – one event 

 3 – 5.5. 
2022

INTERNATIONAL  
EXHIBITION  

AND CONGRESS

SEE FOR YOURSELF.
Actively shape the future of medical technology  
and its manufacture.

MEDTECLIVE.COM/MY-VISIT



www.pepperl-fuchs.com/ir-solutions

Every customer is unique. That’s why we
don’t just offer you a broad portfolio of
standard products—we also engineer a
tailor-made solution that perfectly meets
your requirements. Because our work is
only technically perfect when it works
perfectly for you.

Our Solutions,
as Individual as You.


