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“Just need to save 
the world real quick”
… is the translated title of a song by German pop star Tim Bendzko that satirizes the way we 
tend to discuss big societal problems, but still go on behaving just as we always have. Everyone 
is probably familiar with this dynamic in both their personal and professional settings. And it’s 
easy to come up with examples related to the energy transition – in fact, shaping a more sus-
tainable future necessarily involves continuing with certain longstand-
ing practices, applying both past experiences and existing knowledge, 
and also making sure that established stakeholders play their part.

But there is another side to the coin, which isn’t quite so evident. 
Many groundbreaking innovations have always literally been made 
in garages – from the famous personal computer in Silicon Valley to 
the first car in Mannheim. The inventors are often enthusiastic young 
people with the drive to overcome obstacles and difficulties, almost 
always without any government funding. In most cases, the people 
behind these ideas have a strong vision. The task of saving the world 
takes on a different meaning in contexts like this.

When you start calling for change, many people will say that it’s all 
too easy to make demands and accuse you of not facing up to the real-world challenges in-
volved in your solution. With the current issue of VDE dialog, we hope to demonstrate that it 
doesn’t have to be that way. Many committed, idealistic people are working on new and often 
unconventional solutions here in Germany – in small, fast, newly founded companies, often 
near universities and technical colleges. But also in cooperation with established companies 
and with public funding. We often hear that Germany is missing this kind of entrepreneurial 
commitment – and, of course, there’s always room for more. But maybe part of the explana-
tion is simple: that companies like this are naturally less visible in their early stages. We want 
to help change that.

I hope you find the following articles interesting and enriching – from the features on start-
ups to all the other topics in this issue!

Yours truly,
Prof. Jochen Kreusel, Market Innovation Manager, Hitachi Energy,
and member of the VDE Supervisory Board

“Many committed, 
idealistic people  

are working on new 
and unconventional 

solutions.”
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CONTENTS

Climate change cannot be reversed – we need technologies for adapting 

to the new reality.

Hitting the road with no driver: entirely legal in Germany. We explain why 

autonomous vehicles are still far from common.

Saving the world with love for the planet and a brilliant idea. Many newly founded companies with innovative green technologies plan to do just that. 

However, it’s not always easy for them to get the necessary funding and business guidance.
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08 CHECKING IN
The EU wants to provide a legal 
framework for using artificial in-
telligence with its new AI Act. But 
does AI need to be regulated at all? 
Or would that restrict the potential 
of the technology too severely? 

10 INTERVIEW
Hydrogen can be stored and trans-
ported in conventional tanks with 
the technology from  Hydrogenious 
LOHC. Founder  Daniel Teichmann 
on his plans for the world’s largest 
hydrogenation plant.

TITLE: GREEN STARTUPS

12 MISSION: MARKET ACCESS
The number of startups specializ-
ing in green technologies has  risen 
sharply. There are now many fund-
ing programs offering initial assis-
tance to sustainable newcomers. 
But the big leap into the market is 
often hindered by a lack of support 
and money – and confidence that 
ideas with social impact can also 
be profitable. 

18 COLLABORATION
Established companies are  cozying 
up to startups – the issue of sustain - 
ability is particularly fertile ground 
for initial collaborations. A  useful 
rule of thumb for working with 
unequal partners: think big, start 
small. 

24 ENGINEERS FOR FUTURE
If not now, when? Many companies 
within VDE are investing in green 
technologies and trying to improve 
the future of our planet. Three  
examples show that ideals and  
economic efficiency can go hand 
in hand. 

TOPICS

27 CLIMATE ADAPTATION
Climate change is a fact, but we 
can still influence its intensity.  
The search is on for effective  
adaptation measures – such as 
heat-resistant trees for our  forests 
or higher levees for our coasts. 
Technological innovations are also 
in demand.

30 AUTONOMOUS DRIVING
Germany has established the  
legal framework for fully auton-
omous driving at SAE level 4. 
There is still a great deal to do on 
the technical side, though – from 
 functional safety to software and 
artificial intelligence and on to 
camera technology. 

34 TALENT PIPELINE CRISIS
Young adults are not  attracted to 
electrotechnical professions – but 
they often don’t know what the 
jobs are actually like. In an inter-
view, VDE expert Dr.  Michael 
Schanz and study director 
Dr.  Maja Götz explain how VDE 
and the university faculties are 
working on this image problem 
and finding solutions with a study.

COMPACT

38 VDE GROUP
42 VDE GROUP / IMPRINT
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MOBILITY

Travel in the tube
The hyperloop is becoming reality in Germany.  

The first test track for the futuristic transport system  
is being built near Ottobrunn.

Things are getting serious: construction preparations for a test line 
of the hyperloop high-speed transport system are underway at the 
Technical University of Munich. The plan calls for a 24-meter- 
long concrete tube with a height of four  meters, including the 
foundation. A vacuum is created in the tube, enabling capsules to 
slide through with no air resistance. The test track will be built near 
Ottobrunn, not far from Munich.

Hyperloop technology is based on an idea from Elon Musk, 
who was also a leader in its development. In the meantime, though, 
he has made his idea available in the public domain. The capsules 
are to reach speeds of up to 1,000 km/h in the tube. The system 
therefore has the potential to revolutionize travel and transport. 
However, important questions have not yet been answered con-
clusively, including ones about safety.

The scientists at TU Munich have been researching hyperloop 
development for five years. The test track is to be completed by 
the end of this year. Researchers then intend to begin testing the 
technology on the track at the beginning of next year. Nobody 
will be in the capsules at first – only objects will be transported 
through the tube. 

PROMOTING INNOVATION

Strategic 
support

The German government wants to 
support technical progress in 

Germany and Europe.

The Federal Government has an-
nounced the publication of its “Strat-
egy for Research and Innovation” this 
fall, including a realignment of its pol-
icies in these fields. It aims to reinforce 
Germany’s innovative power and se-
cure Europe’s technological sover-
eignty. The Federal Ministry of Ed-
ucation and Research is reportedly 
working on corresponding goals, mile-
stones and priorities at the moment. 
This strategy will replace the High-
Tech Strategy 2025.

Prior to the publication, partici-
pants at the Research Summit 2022 
issued an appeal to the German gov-
ernment. “Germany needs an overall 
strategy for research and innovation in 
order to successfully shape the econo-
my, society and technology of the fu-
ture. To achieve this, political circles 
must act consistently across ministries 
and think in a holistic way to promote 
science,” read a joint statement issued 
by the Stifterverband, the Leopoldina, 
the Commission of Experts for Re-
search and Innovation (EFI) and the 
Volkswagen Foundation.



PRODUCTION BOTTLENECKS

Putting the brakes on e-mobility 
Supply chain problems and lockdowns are significantly hindering global manufactur-
ing of electric vehicles. According to a study, sales could potentially be twice as high 

as they currently are.

A study conducted by management consultancy PwC finds that far more electric cars could 
be produced and delivered without production bottlenecks, supply chain problems and lock-
downs in China. According to the report, the number of new registrations of electric 
cars in 14 selected markets rose by 108 percent in the first quarter compared to 
last year, and by only 62 percent in the second quarter. In Eu-
rope, just under 1.5 million battery electric vehicles (BEV) 
are to be produced this year – half the potential production 
capacity. German automotive manufacturers have been par-
ticularly hard hit by supply shortages caused by the war in 
Ukraine. This is causing a limited selection of models and 
long delivery times. On the world market, the BEV market 
share of German manufacturers fell from 14 to 11 percent.

+++ New in VDE: 1 DR. MARTIN HIEBER  is assum-
ing the role of Chief Technology Officer and the new role 
of Board Member for Technology and Networks. We in-
troduce him on page 38. +++ 2 PROF. SIMON LUX, 
former manager at BMW, is taking over management of 
the Fraunhofer Research Institution for Battery Cell Pro-
duction (FFB). This facility is to be set up as a develop-
ment center for modern and scalable battery cell pro-
duction in Germany and Europe. +++ The new Chair of 
the VDI/VDE Society for Measurement and  Automatic 
Control (GMA) is 3 PROF. MICHAEL WEYRICH. As 
 director of the Institute of Industrial Automation and 
Software Engineering at the University of Stuttgart, he 
has been active in GMA on a voluntary basis for sever-
al years and is a member of the Digital Transformation 
advisory board. +++ 4 DR. KORA KRISTOF is the new 
Vice President for Digitalization and Sustainability at the 
Karlsruhe Institute of Technology. As a trained econ-
omist, she has headed the “Sustainability Strategies, 
Sustainable Resource Use, Instruments” department 
at the Federal Environment Agency since 2011. +++ 
5  GERHARD CROMME helped chart the course of 
companies like Krupp, Siemens and Lufthansa for many 

years. The top manager is now joining  Berlin startup 
Theion and plans to help its innovative battery make its 
breakthrough. +++ 6 RALF HERBRICH, former head 
of AI at Amazon and Zalando, is moving to the  Hasso 
Plattner Institute to establish its new “Artificial Intelli-
gence and Sustainability” department. Research topics 
there will include how AI can help save energy.
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BATTERY PRODUCTION

Batteries
from Europe 

According to manufacturers, 
production capacity could 

grow to 1.5 TWh by the end  
of the decade.

Battery technologies play a crucial 
role in the energy transition. We need 
them to avoid greenhouse gas emis-
sions from the automotive sector and 
to create sustainable energy storage 
solutions. These fast-growing mar-
kets require a rapid build-up of pro-
duction capacities. The demand for 
lithium-ion batteries is currently met 
mainly by manufacturers from Chi-
na, Japan and South Korea. However, 
European countries have been mak-
ing an effort to establish large battery 
cell factories, often referred to as giga-
factories, for many years. While Asian 
manufacturers are expanding into Eu-
rope, European startups are also plan-
ning or already making investments in 
cell production.

Fraunhofer ISI evaluated these an-
nouncements and determined that pro-
duction capacities of up to 124 GWh 
could already be achieved this year. 
That is expected to quadruple with-
in the next three years and even in-
crease tenfold to 1.5  TWh by 2030. 
 Europe would then be home to roughly 
a quarter of projected production ca-
pacity worldwide. In total, over 40 cell 
manufacturers have announced plans 
to set up battery factories in Europe. 
 Germany is a key player in this area – 
more than a quarter of Europe’s cell 
production capacity will be based here, 
at just under 400 GWh.

ANDREA MARTIN, Head of the Watson IoT  Center 
in Munich and IBM Innovation Studios
“To meet our ethical requirements and values, we 
need AI solutions that are transparent, secure and 
fair, to name just a few criteria. People need to be 
informed when they are dealing with an AI system. 
IBM supports a targeted regulatory approach that 
regulates the risks of individual AI use cases, but 
not the technology itself. That’s why we’ve also 
been actively participating in the EU Commission’s 
high-level expert group on AI.” 

DR. SEBASTIAN HALLENSLEBEN, Head of Digi-
talization and AI at VDE, 
“Regulation is necessary for AI to really unlock its 
potential. AI is only conceivable with regulation 
when it comes to promising but highly sensitive 
applications – whether in autonomous vehicles, 
for controlling collaborative industrial robots, 
in medical diagnostics or for automating pub-
lic administration decisions. With its risk-based 
 approach and focus on applications rather than 
specific technologies, the AI Act is a step in the 
right direction.”

PROF.  KLAUS HENNING, Management Consul-
tant and Senior Partner at umlaut transformation 
“The EU AI Act is a necessary step. However, for-
mal boundaries and conventional standards are of 
very little use in the case of ‘strong AI’, meaning 
systems that are designed to develop their own 
memory and perceptual awareness. We humans 
also drive faster than the defined speed limit if we 
feel like it. These systems must become legal en-
tities of their own. It has to be possible to check 

whether AI adheres to regulations. And the quality and orientation of 
the ethical standards developed by AI itself will be decisive. This is 
going to require a new understanding of standards.”

EUROPEAN AI ACT 

Transparency and security 
The EU wants to provide a legal framework for using artificial 
intelligence with its new AI Act. But does AI need to be regulated 
at all? Or would that restrict the potential of the technology too 
severely? 

08
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RESEARCH

Mini motor 
made of DNA
Researchers have developed a 
functioning engine made from 

folded DNA, which is only a few 
hundred nanometers in size. 

A team of researchers led by TU Mu-
nich has produced a molecular elec-
tric motor using the DNA origami 
method. This involved laying DNA 
strands together and folding them un-
til the desired structure was created. 
The tiny machine converts electri-
cal energy into kinetic energy, and it 
can be controlled precisely. As soon 
as AC voltage is applied via two elec-
trodes, the rotor arm, which is up to 
500 nanometers long (yellow in the il-
lustration), rotates continuously in a 
targeted direction.

The new motor can generate more 
energy per second than is released 
when two ATP molecules are split. 
If developed further, it could also be 
used for technical applications in the 
future. 
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Green tech for the future
Germany is well positioned to play  

a leading role in sustainable technologies 
thanks to both its policies and business climate.

A study by management consultancy MHP and Reutlingen Uni-
versity sees good opportunities for Germany as a green tech ex-
port nation. Nikolas Bradford, Head of Sustainability Services at 
MHP, says the team assumed that two prerequisites have to be met 
for a thriving green tech industry: the political framework and en-
trepreneurial commitment. “That’s why we first looked closely at 
the current government coalition agreement and secondly asked 
experts for their assessment.” They found that Germany is well 
positioned to play a dominant role as a green tech export nation. 
For instance, the Federal Government highlights a whole range of 
sustainability-related topics in the coalition agreement – and the 
same can be said of digitalization, which is an important factor 
for the success of green tech. The study also found that an “engi-
neer mindset” is firmly rooted in the majority of companies. “We 
would like to see the government deal explicitly with green tech as 
a future-oriented industry and develop a holistic framework that 
goes beyond the many good individual measures,” said Bradford. 
Green tech is going to grow – the global market volume is expect-
ed to rise to €9,383 billion by 2030. 



10

SPECTRUM

PHOTOVOLTAICS

Generating more power  
on our roofs

According to a Fraunhofer study, the share of PV roof 
systems under 30 kW and the number of home storage 

units is on the rise in Germany. 

The Fraunhofer Institute for Solar Energy Systems ISE has up-
dated its brief study on the expansion of photovoltaics (PV) in 
Germany. Roof systems below 30 kW almost doubled their share – 
from 18.8 percent in 2018 to 36.2 percent in 2021. “The elimi-
nation of the levy obligation on self-consumption for PV systems 
in the 10 to 30 kilowatt segment has clearly had an effect,” ex-
plains Dominik Peper, author of the study. Systems in the  10 to 
20 kW range, a typical size for private homes, saw a particularly 
strong increase. In 2020, this segment accounted for 2.7 percent 
of the increase in output, while in 2021 it accounted for 11.5 per-
cent. Open-air facilities have also grown more important since 
2020, accounting for 39.7 percent of the newly installed capaci-
ty in 2021. 

The amount of newly installed battery storage is also grow-
ing. It doubled between 2019 and 2020, and the trend continued 
in 2021. At the end of 2021, 326,048 storage units were installed, 
more than a third of which were added in 2021. The convention-
al PV home storage systems in the 5–10 kWh range are the most 
significant segment in terms of both number and capacity. The re-
search team attributes this to falling prices for battery storage units 
accompanied by rising electricity prices, as well as plant operators 
striving for more autonomy.

10

DIGITALIZATION

Germany  
lags 

behind 
46 percent of EU citizens have 
insufficient digital knowledge. 

Germany is even further behind – 
and in other areas, too.

Almost one in two people in the EU 
isn’t up to speed on digital matters. 
Only 54  percent of Europeans be-
tween the ages of 16 and 74 have at 
least basic digital skills according to 
a report from the EU Commission. 
At just under 50 percent, Germany is 
even below the EU average.

The study looked at capabilities 
such as reading online news pages, 
searching for information on the web 
and checking sources.

The report examines the progress 
of digitalization in the economy and 
society. This time, Germany ranks 
13th among the 27 EU countries. The 
report singles Germany out as one of 
the weakest countries in the EU when 
it comes to expanding the fiber-optic 
network. In terms of network coverage 
with 5G, the country ranks fourth in 
the report – 87 percent of its populat-
ed areas are covered by the latest mo-
bile standard. Finland is the leader in 
digitalization, while Romania comes 
in last.
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US CHIPS ACT

Billions for semiconductor funding 
The US Congress has approved a support package for domestic 

semiconductor production. Intel in particular will benefit.

At the end of July, the US Chips Act cleared 
its last formal hurdle. It was approved first by 
the Senate and then by the House of Repre-
sentatives. The legislation foresees investments 
of around $200 billion by 2031. A large por-
tion of those funds – $52 billion – is going to-
wards research primarily intended to support 
the construction of US semiconductor plants.  

A further $24 billion will promote that goal in-
directly, for example through tax rebates for 
chip contract manufacturers.

In addition to Intel, the world’s two largest 
chip contract manufacturers, TSMC and Sam-
sung, are also building new semiconductor 
plants in the US.

ENERGY TRANSITION

Hydrogen on the go 
Hydrogenious LOHC has developed a technology that makes it possible to safely and effi-
ciently store and transport green hydrogen in conventional tanks. In our interview, founder 
Daniel Teichmann explains how this works and where he wants to build the largest hydro-
genation plant in the world.

Mr. Teichmann, what exactly does Hydrogenious LOHC 
Technologies do?
We want to bring clean, cheap hydrogen to places where 
it is urgently needed for decarbonization in a simple, safe 
and flexible way. To this end, we develop and implement 
systems that use a chemical, catalytic process to bind gas-
eous hydrogen to a liquid carrier material – a liquid organic 
hydrogen carrier, or LOHC for short – and then release it 
again at the point of need. 

There are also other companies that use LOHC tech-
nology. What’s special about Hydrogenious?
Our carrier material is the thermal oil benzyltoluene, which 
has a high volumetric energy density. That means it can be 
stored and transported under ambient temperatures and 
pressures, all in the existing infrastructure of conventional 
tankers, trucks and tanker trains. Benzyltoluene is hardly 
flammable, non-explosive and widely used in industry. Over 
many years of development, our LOHC has proven to be the 
ideal medium for large-scale industrial use, especially since 
we can use the existing infrastructure built for fossil fuels. 

What’s next on your agenda?
We’re currently scaling up our tech-
nology. The first systems on an in-
dustrial multi-ton scale will be avail-
able soon. We will start construction 
on a large-scale hydrogenation plant 
in the Dormagen Chempark in 2023. 
It will provide storage capacity for up 
to 2,000  tons of hydrogen per year 
and will be the largest LOHC plant 
in the world. At the end of 2021, we set up a joint venture 
in the Middle East with Emirates Specialized Contracting & 
Oilfield Services: Hydrogenious LOHC Emirates. This com-
pany is intended to bring green hydrogen, which can be 
produced extremely efficiently in the desert of the United 
Arab Emirates, to customers in Europe on a large scale. 
For this purpose, we have entered into a partnership with 
ADNOC, Uniper and Jera Americas.

 ä www.hydrogenious.net/index.php/en

DANIEL TEICHMANN  

Managing Director 

and co-founder of 

Hydrogenious LOHC 

Technologies GmbH
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BY TIM SCHRÖDER

Many observers have been quick to criticize the German 
startup scene in recent years. For having too few ideas, be-
ing too risk-averse, and mobilizing too little seed capital. 
Entrepreneurs in China and the US are far more willing 
to take risks, everyone says: “Just think of Silicon Valley.” 
The current figures seem to confirm the timidity of Ger-
many’s startups. According to a list published by the Chi-
nese magazine Hurun, there are only 26 German compa-
nies among just over 1,000 unicorns worldwide – meaning 
startups valued at over $1 billion. A look at the founding 
monitor maintained by the Kreditanstalt für Wiederaufbau 
(KfW) shows that the number of new startups has more 
than halved since the early 2000s. Is there a lack of en-
trepreneurial spirit in Germany? Prof. Klaus Fichter dis-
misses that suggestion. “We definitely don’t have a start-
up problem in Germany,” says Prof. Fichter, head of the 
Berlin-based Borderstep Institute for Innovation and Sus-
tainability. He maintains that the number of startups has 
declined because the labor market is offering many inter-
esting jobs – and because many people prefer secure em-
ployment. “It’s much more important that young people 
found companies today because they see an interesting 
business model for their idea, not because they have to 
form a startup out of necessity.”

Prof.  Fichter sees two main themes dominating the 
startup scene today: sustainability and green technologies. 
Following digitalization, they have been the megatrend for 
a few years. “A safe water supply for the world population, 
renewable energy, recycling and the circular economy are 

the big issues,” says Prof. Fichter. He adds that the demand 
for green products is growing, and so is the pressure on in-
dustry to provide relevant solutions. “Sustainability is no 
longer a question of whether we want to save the world, 
but a fundamentally different form of doing business. Sus-
tainability is a decisive success factor for companies today 
in terms of competitiveness. The young people founding 
startups today understand that.” 

Over one third are dedicated 
to green technologies 
Each year, the Borderstep Institute publishes the Green 
Startup Monitor, which surveys over 1,700 startups about 
their situation, financial support or their self-image. For 
2021, the Monitor concludes that almost a third of all start-
ups now have a “green business model”. Of the transfor-
mation-oriented startups, 35  percent are “green”. The 
Monitor categorizes startups as transformation-oriented 
if they have the potential to stir up the market. They are 
focused on ecological and social sustainability goals, but 
they also want to change markets through rapid growth. 
Prof. Fichter: “Ultimately, the success of the German start-
up scene doesn’t depend on simply increasing the number 
of startups, but on helping the startups with great poten-
tial for change and success to break through and grow.”

The Internet portal Startupdetector also confirms that 
green technologies are taking off. In 2021, around 3,400 
new startups were reportedly founded in Germany, with 

MISSION:
MARKET ACCESS

The number of startups specializing in green technologies has risen sharply over the past five years. 
Many funding programs are now offering initial assistance to sustainable newcomers. But the big leap 
into the market is often hindered by a lack of support and money – and confidence that ideas with 
 social impact can also be profitable. 



14

TITLE GREEN STARTUPS

same study counts about three million companies nation-
wide that need to catch up on sustainability. Prof. Lichten-
thaler explains that most companies have taken small steps 
to minimize negative impacts on the environment with en-
ergy-saving machines and more environmentally friendly 
production processes and substances. “They’re trying to 
become more sustainable without it costing too much or af-
fecting the business model. People fail to see that complete-
ly new products, services and solutions in their core busi-
ness can succeed not despite, but precisely because of their 
focus on sustainability.” He refers to this core- business ori-
entation as “positive sustainability” or “positainability”. 
This means creating a business model that is both eco-
nomically successful and sustainable while making a pos-
itive impact. “Many established medium-sized companies 
have really failed to see the attractiveness of sustainability 
up to now. The startups, on the other hand, are more likely 
to make it a selling point.”

Succeeding in business  
while making a difference
According to the Green Startup Monitor, many sustain-
able startups have been cropping up in the fields of en-
ergy and electricity, agriculture and the textile industry. 
The numbers are far lower in tourism, in construction and 
real estate, and in banking and insurance. The young com-
pany cleansort specializes in sorting and recycling metal 

the “environmental technologies” segment increasing by at 
least 140 percent compared to 2020. That is quite substan-
tial given the far lower figures for other industries. In the 
same period, the number of startups grew by 85 percent in 
the media sector and by only 44 percent in the gaming in-
dustry. “It’s clear that potential founders have the sustain-
ability megatrend in mind these days,” says Prof. Ulrich 
Lichtenthaler, Professor of Management and Entrepre-
neurship at Cologne’s International School of Manage-
ment (ISM). There is far more public awareness about 
the subject, and many students have focused on it in their 
studies. Investors have also started paying attention. The 
ISM organizes an annual startup competition. Prof. Licht-
enthaler recalls that far fewer business ideas with a focus 
on sustainability were submitted five years ago. Everything 
revolved around data management, digital platforms and 
interfaces. Those are still important startup fields, but he 
sees sustainability growing in significance. “Up to now, the 
trends of digitalization and sustainability have tended to 
run side by side,” says Prof. Lichtenthaler. “Now you can 
see both aspects overlapping in the new startup ideas.” He 
points out that server farms worldwide account for about 
three percent of carbon dioxide emissions. Video streaming 
sent data volumes skyrocketing. “As a result, topics such as 
efficient data storage are very popular. This will make for 
very interesting business models in the future.”

In the meantime, startups are far ahead of established 
companies when it comes to sustainability. According to a 
study by the Society for Knowledge and Technology Trans-
fer (GWT), only 0.15 percent of German companies are 
“extremely sustainability-oriented”, meaning they have 
a business model geared towards green technology. The 
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scrap. It demonstrates how to successfully occupy a niche, 
but also how much stamina it takes to implement an idea. 
The Managing Director of cleansort, Philipp Soest, took 
around seven years to go from idea to market launch (read 
more in our portrait at dialog.vde.com/cleansort). He was 
supported by funds from the German Federal Environ-
mental Foundation. 

Helping startups and their sometimes 
disruptive ideas onto the market
As the example of cleansort shows, the vast majority of 
startups need financial support. The capital requirements 
of green startups are often higher, since they want to launch 
completely new and sometimes disruptive concepts. Klaus 
Fichter of the Borderstep Institute still sees room for im-
provement. The problem is that the climate, sustainabili-
ty and the environment were insignificant issues for many 
years when doling out support to young companies. “In 
German and European research funding, that’s quite dif-
ferent now,” Prof.  Fichter says. “Projects are defined as 
missions focused on sustainability and the environment. 
In the case of startup funding, for example via KfW or the 
EXIST startup grant awarded by the Ministry for Eco-
nomic Affairs, only conventional aspects such as market-
ability and scalability have been important in the past. Eco-
logical or social sustainability were not considered in the 
eligibility criteria. That sends mixed messages.” Fortunate-
ly, he sees the situation slowly changing now.

In July, for example, the same ministry published a com-
prehensive startup strategy that calls for promoting sus-
tainable ideas more strongly in the future, among other 
measures. Mario Brandenburg, Parliamentary State Sec-

retary in the Federal Ministry of Education and Research, 
believes that thinking in terms of social challenges and mis-
sions is essential. He is therefore committed to promoting 
topic clusters. “We have seen that bundling funding mea-
sures and consolidating knowledge in clusters really accel-
erates development. So we’ll focus more on important mis-
sions and increasingly bundle the corresponding funding 
measures in hubs and centers of excellence, just like with 
artificial intelligence.”

Klaus Fichter stresses that there are already many ad-
visory services for startups as well as public funding, es-
pecially as seed capital for newly founded companies. But 
he also explains that young companies need the most cap-
ital when an idea is ready for the market and production 
is being launched and scaled up. “In that phase of growth, 

The Federal Government’s 
startup strategy

In July, the German government adopted a startup strate-
gy for the first time. The strategy stresses the importance 
of startups for the continuing development and long-term 
competitiveness of Germany as a location for innovation 
and business. It aims to bolster financing and foster re-
cruitment and the founding of spin-off companies. These 
and other measures are to be implemented during the 
current legislative period. Christian Miele, Chairman of the 
German Startups Association, sees the strategy paper as 
an “important signal”, but also warns that the government 
has “given itself a to-do list for the next three years.” In 
his view, “the crucial step now is to consistently translate 
these plans into government action.”



companies quickly spend tens of millions of dollars. At that 
point, government capital alone is no longer enough.” He 
adds that, in the US, it is common for larger companies, 
foundations or family offices that manage private assets 
to invest money in order to make young companies grow 
quickly. “We don’t have enough of that in Germany and 
Europe. Stakeholders here are not ambitious enough to fill 
the funding gap in the all-important growth phase. That 
has to change.” In Norway, startups are now also being 
financed with funds from the state pension fund. “That 
would be conceivable in Germany too. Why not use mon-
ey from the pension fund to support young companies? 
Of course, with intelligent safeguards and risk spreading.”

Ten billion euros for startups  
in the growth phase
Mario Brandenburg also admits that, despite positive de-
velopments, the German venture capital market still has 
some catching up to do. The volume of venture capital has 
risen in recent years, he says, but if you look at the invest-
ed venture capital in relation to gross domestic product, 
Germany remains in the middle of the field internationally. 
Particularly for deep tech spin-offs, which greatly rely on 
foundational research and development, financing is diffi-
cult, “as this usually involves a high risk and requires large 
investment sums in some cases.” With its Future Fund and 
the individual modules of this fund, the Federal Govern-
ment will support innovative, technology-oriented start-
ups in their growth phase with a total of €10  billion by 
2030. Together with investments by private investors, up to 
€30 billion of private and public capital are to be mobilized. 

But founding a company is not just about money. Any-
one who is willing to found startups also needs orientation. 
Many of them come from universities or research insti-
tutes, are engineers or natural scientists, and have little ex-
perience with topics such as business plans, financing and 
government regulations. This is a significant hurdle espe-
cially when young people want to enter highly regulated 
industries. According to Mario Brandenburg, Germany is 
still far too highly regulated compared with other Europe-
an countries, which makes founding a company more dif-
ficult. In Estonia, for example, you can found a company 
quickly, easily and digitally – without a notary and in just 
a few minutes. France, on the other hand, has cut the red 
tape needed to found a company with its French Tech ini-
tiative, making the country more attractive for foreign en-
trepreneurs. “Both examples show that we need less regu-
lation and more freedom in Germany. With more audacity 
and freedom, we can go from being a straggler to being a 
startup powerhouse in the heart of Europe. We have the 
potential to do just that,” says Brandenburg.

Identifying regulatory hurdles early to 
prevent trouble down the road
As the Green Startup Monitor shows, green companies 
are currently being founded mainly in the highly regulated 
energy and electricity sectors. Four years ago, the German 
Energy Agency (dena) set up the Start Up Energy Tran-
sition Hub (SET Hub) in order to guide founders on the 
path to their own companies in three stages. Stage one con-
sists of SET Academies, which are two-day seminars con-
veying basic knowledge about the regulatory framework of 
the energy system. Anyone who has already set up a com-
pany can use an online form to apply for the second stage, 
SET Mentoring. This format discusses regulatory aspects, 
as well as scaling potential and the impact of the business 
model. SET Pilots has been a third stage since 2022. Start-
ups can test and implement their ideas and solutions in pi-
lot projects. The focus here is on digitalizing the energy 
market and refining smart meter technology. “To sum it 
up, we help participants identify regulatory hurdles so that 
they can adapt their business model accordingly at an ear-
ly stage,” says dena division head Philipp Richard. “That’s 
important for recognizing obstacles in good time. It would 
be disastrous if the founders encountered them just before 
the market launch.”

TITLE GREEN STARTUPS
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Richard gives an example: In the future, it might be use-
ful to trade electricity directly between neighbors in a city 
or a district  – basically via the shortest path possible. A 
private individual with a photovoltaic system could also 
supply neighbors who need electricity. Experts refer to 
this direct power transport as peer-to-peer. However, it’s 
necessary to ensure that the stability of the power grid –  
specifically the balancing group  – does not deteriorate 
when thousands of private customers trade electricity in 
the local network. Founders need to consider aspects like 
this when developing new business models. “It’s often dif-
ficult for them to find the right contact person with the au-
thorities or at energy companies for their particular case,” 
says Richard. “There are around 300 competent experts 
at dena who can provide young people with information 
on every aspect.” 

To bring together founders and experts from the ener-
gy industry beyond the SET Hub, dena opened the Future 
Energy Lab at the Tiergarten commuter rail station in the 
center of Berlin a few months ago. Across three floors, it 
hosts shared areas and work spaces where startup found-
ers can join forces with specialists for several days or even 
a few months to discuss and develop project ideas and 
business models. “Sustainable energy solutions and cli-
mate neutrality are on many people’s agenda today,” says 
Richard. “Young companies are definitely backing the right 
horse here. The only open question is when the horse will 
race out of the starting gate. We want to help them do that.” 

Expert advice and 
 inspiring role models

There is no lack of support in Germany for young people 
who want to found startups today. Many universities and 
research institutions provide advisory services for found-
ers and entrepreneurs to help get startup teams ready for 
business. Part of the process is also figuring out whether 
self-employment is really the right choice. “Many of our 
startups are a case in point that there is tons of support for 
companies in the founding phase nowadays,” says Ulrich 
Lichtenthaler of the ISM. “A lot has happened in this area 
over the past five years.” He concedes, though, that things 
get more difficult once founders work their way deeper into 
the planning and technical aspects. “Less advice, but high-
er quality and with greater technical depth – that’s what the 
founders want.” For Lichtenthaler, one thing is particularly 
important for promoting the startup culture in Germany: 
showing young people early in their studies that founding 
their own company could be an option. “Crucially, this re-
quires role models. As trivial as it may sound, our guest lec-
tures by candidates from The Dragons’ Den draw huge au-
diences. There’s hardly a better way to make students more 
aware of the startup mentality.”

TIM SCHRÖDER 

is a science journalist in Oldenburg, Germany.

From idea to vision to market. Max Gulde of 

Freiburg firm ConstellR, which uses satellite 

systems for water monitoring, explains how 

to achieve this.

 ä dialog.vde.com/constellr

Seven years from idea to market launch: 

the long journey of the recyclable sorters at 

cleansort in Rösrath

 ä dialog.vde.com/cleansort
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COLLABORATION

Greener together
More and more established companies are cozying up to startups  –  
sustainability is particularly fertile ground for initial collaborations. A use-
ful rule of thumb for working with unequal partners: think big, start small. 
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The market turmoil of late is good for business – there is 
considerable hope for green hydrogen as an energy source. 
But the reality is likely to be complicated. Wind farms, so-
lar plants and biogas plants supply power for the electro-
lyzers, while industrial facilities and households want to 
be supplied with power. Where should the hydrogen flow? 
Should it be consumed directly or flow into storage? And 
at what capacity should companies even run their own 
plants? Managing all this is a demanding task: “Eventual-
ly you get beyond the point where one individual can keep 
an eye on everything,” says Marcus Rübsam, a longtime 
SAP manager.

To solve this problem, he partnered with the father-son 
team of Armin and David Schwarz to found the startup 
CibusCell two years ago. Based in Speyer, the company 
is working on building a kind of digital control center for 
the world of green hydrogen. The software brings togeth-
er data from all the energy producers and consumers in-
volved. This approach aims to help keep the future ener-
gy system in balance. “The hydrogen value chain must be 
digitalized,” says Rübsam, “otherwise, we’ll never get the 
market up and running.” 

CibusCell wants to be in on the action when hydrogen 
goes from pilot projects to everyday use. And they are get-
ting plenty of interest from industry at the moment: “Many 
corporations are quite open to our ideas,” Rübsam reports. 
“We get initial meetings – and then follow-up meetings – 
very quickly.” Things are similar for other young tech 
companies making moves with green business ideas. The 
fundamental skepticism towards startups among many es-
tablished companies is turning into a growing curiosity. 
“More and more companies understand that cooperations 
with startups are vital,” says Christoph Baier, founder of 
the consulting firm Ambivation. “They can’t develop and 
finance innovations in every area themselves.” 

The more complex the tasks, 
the more helpful the startup
In the past, some corporations and medium-sized compa-
nies looked down on startup founders working on mod-
ern software, innovative hardware and previously unseen 
business models. But those days are over. As supply chains 
grow more complex, global competition more fierce, and 
regulatory requirements more stringent, companies have 
to evolve faster than ever before. Startups can focus on in-
dividual ideas – without having to consider issues in other 
corporate divisions. “The startup scene is highly innovative 
and dynamic,” says Mareen Vaßholz, who is responsible for 
corporate strategy and digital transformation at the auto-

mation and connection technology specialist Wago. “That 
can help us develop our ideas more quickly.”

Joint projects in the field of sustainability are all the rage. 
The pressure to take action is especially great for many 
companies. But on this issue, in particular, they often lack 
the resources to make progress on their goals. And it is pre-
cisely here that innovations are in demand – ones that were 
historically not a high priority for the in-house develop-
ment division. The range of potential approaches is vast. 
Transparency surrounding company emissions, fleets of 
electric cars, photovoltaics on the company roof, more en-
ergy-efficient production, recyclable packaging – all these 
are just a few examples of current challenges. 

Startups can step in to help. Just under one in three Ger-

man startups is already considered a green startup accord-
ing to this year’s Green Startup Monitor from the Border-
step Institute. The report describes the young companies 
as “a motor of transformation with their agility and inno-
vative solutions.” And at the same time, the founders are 
looking for customers in order to grow – almost two thirds 
of green startups see sales as their greatest challenge. 

How corporations and SMEs work 
on an equal footing with startups
For most companies, the main question is whether to co-
operate with startups at all. To answer this question, it’s 
growing more important to define exactly what these co-
operations should look like. Even if young and established 
companies are often pulling in the same direction on the 
topic of sustainability, the partners still have very different 

“Companies can’t 
develop innovations 

in every area 
themselves.”

CHRISTOPH BAIER  

Managing Director of 

 innovation consultancy Ambivation
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requirements and expectations. On the one hand, the cor-
porations and SMEs have large budgets, traditional devel-
opment cycles and potentially long decision-making paths, 
while startups have little capital and high agility but com-
paratively little industry experience on the other. “Coop-
eration on equal footing is not a matter of course,” warns 
Baier, the innovation consultant. 

The rule of thumb for an initial cooperation is there-
fore to think big, but start small. “We don’t immediately 
think in huge projects,” says Rübsam, the founder of Ci-
busCell. For example, his startup has also prepared its soft-
ware to simulate complex hydrogen production scenarios. 
This makes it possible for the program to be run at other 
companies’ facilities, such as wind farms, for a few days. 
Ideally, this will pique potential customers’ interest in the 
technology – and CibusCell knows there is already very se-
rious interest. This cautious approach is meant to ensure 
sustainable business relationships. “We won’t get rich this 
way, of course, but it’s a good start,” says Rübsam. 

However, SMEs and corporations are now applying the 
things they have learned by cooperating with startups in 
recent years, particularly in the area of sustainability. The 
search for suitable partners, referred to as “scouting”, has 

become considerably more professional in many sectors. 
“Companies today usually know exactly what their busi-
ness case is,” Baier observes. The challenge is that the goal 
must be clear, but the catalog of requirements can’t be too 
narrow – after all, the point is to find innovative approach-
es. “If you try to be too specific, it will be difficult,” Baier 
explains. “It’s a matter of seeing which different roads can 
lead to Rome.”

Great openness for sustainable solutions – 
if they match the business case
Baier is currently consulting for “innovation challenges” 
in which industry heavyweight ABB is looking for startups 
that calculate CO2 emissions or collate the relevant data 
into reports, for instance. In recent years, several compa-
nies have set up their own programs to specifically iden-
tify and invest in sustainability startups – Eon has its own 
cooperation program, Siemens has its specialized Energy 
Ventures division, and a consortium of OMV, Andritz and 
Voestalpine wants to promote startups in the energy sector. 
“In the pursuit of ecological, social and economic action, 
more and more sustainable development aspects are com-

From distribution to sales: the challenges facing green startups
As the current Green Startup Monitor shows, the top challenge for green startups in 2021 remained  customer 
acquisition, followed by product development. Raising capital has now fallen to third place in the priority rank-
ing after coming in first in 2019 and second in 2020.

Sales/customer acquisition

Product development

Raising capital 

Cash flow/liquidity

Personnel planning

Profitability

Tax and/or legal issues

Regulatory issues 

Internationalization

Work permits for professionals from abroad

Exit/sale/IPO

0% 10% 20% 30% 40% 50% 60% 70%
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ing to the fore in society and business – including in the 
corporate programs for innovation development and start-
up cooperation,” write the authors of the current Startup 
and Innovation Monitor compiled by Stuttgart consultan-
cy MM1. 

Close cooperation does not 
always have to be exclusive
It can be hard to find the right format for a specific co-
operation arrangement. Accelerator programs, where es-
tablished companies support multiple startups in an initial 
phase, were highly popular for years. This approach helps 
to provide a broad overview of current technologies – but it 
doesn’t always provide concrete solutions. Another option 
is direct investment. This ensures that the established com-
panies are able to influence promising startups – whether 
for strategic or financial reasons. However, it can be diffi-
cult to identify suitable candidates, especially at an early 
stage. Startups are also often skeptical when large compa-
nies want to acquire too much of their business too soon. 
“Exclusive collaboration isn’t ideal for startups looking to 
scale up their business,” says Baier. 

This had led to the increasing popularity of coopera-
tion formats referred to as venture client models. This is 
when companies look for startups that can help them face 
a specific challenge – and they become one of the young 
tech company’s first paying customers. CibusCell, for ex-
ample, worked with a project developer for renewable en-
ergies and other companies early on. The great advantage 

“Eventually you  
get beyond the point 
where one individual 

can keep an eye  
on everything.”

MARCUS RÜBSAM  

Founder of CibusCell

Sources of capital: how green startups finance themselves
According to the Green Startup Monitor, bank loans increased significantly in 2021 over the previous year (from 
13% to 20%). If you compare the utilized and desired sources of capital, a clear gap in financing by strategic 
 investors is apparent: only 16% of startups receive it, but almost half (47%) want it.

Own savings

Government funding

Business angel

Friends and family

Internal financing (operating cash flow)

Bank loans

Venture capital

Incubator, company builder and/or accelerator

Companies, family offices etc.
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Collaboration tool box
Curiosity about startups is great, but established companies must carefully consider how they want to join  forces 
with young companies. An overview of the most popular options 

Incubators 
Dedicated units, often within com-
panies, that serve as a kind of play-
ground for new ideas. Employees 
or external professionals can try out 
new business models or products 
here. Example: Neosfer (Commerz-
bank Group)

 It’s possible to lower your inhibi-
tions about approaching the world of 
startups. Innovative ideas don’t get 
lost in the corporate shuffle. The com-
pany automatically gets a dose of the 
startup mentality. 

 The ideas are at a very early 
stage – many projects will fail. If the 
good projects don’t receive further 
support, they will fall by the wayside.

Company builder
These are like the contract manu-
facturers of the startup world: agen-
cies that build tech companies for 
and with established companies. The 
new company can be set up inde-
pendently of the corporate group. Ex-
amples: WattX (Viessmann), Bridge-
maker, Mantro 

 The agencies have a lot of experi-
ence in building startups. Companies 
and SMEs can therefore easily avoid 
initial mistakes. 

 The work requires a high initial in-
vestment. Scaling up can be difficult 
if the corporate interest in the startup 
is very high or very low. Other inves-
tors may be skeptical.

Networks/partnerships
Foundations, universities or private ini-
tiatives can form a nucleus to promote 
startup thinking. Companies support 
this with capital and contacts – and 
receive easy access to the teams and 
ideas. Examples: the German govern-
ment’s Digital Hub Initiative, Founders 
Foundation

 Companies decide how much 
they want to contribute  – and what 
exactly they want to get out of the ar-
rangement. This reduces the finan-
cial risk. 

 Projects often don’t go beyond the 
early stages. For further contacts, the 
established companies must offer the 
exciting startups subsequent oppor-
tunities.

Indirect investment
Companies participate in funds as lim-
ited partners – they provide financing, 
but the startups are actually select-
ed and advised by the venture capital 
provider’s team. Example: High-Tech 
Gründerfonds 

 This provides established com-
panies with a good overview and ini-
tial contacts to startups that may be 
of interest to them. If the fund does a 
good job, the decent return is an ad-
ditional benefit. 

 Some funds invest in a wide range 
of startups. In this case, not every 
stake will be relevant for each limited 
partner. The effect may be limited to 
a financial investment. 

Direct investment 
Firms can use their own investment 
companies to specifically secure 
shares in startups that are relevant to 
them. A 15–20 percent stake is typical 
in the first phase – but it is also con-
ceivable to acquire a majority holding. 
Examples: Phoenix Venture Partners, 
Sapphire Ventures (SAP) 

 If a startup product is strategical-
ly important, the company has direct 
access, and financial success pays off 
for corporate investors.

 Startups may find it harder to win 
the investor’s competitors as custom-
ers. Corporate thinking can take hold 
as the larger company acquires more 
shares. The effort and costs are high. 
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for startups is that they learn the precise requirements of 
potential industrial customers through close cooperation. 
“We were lucky that these companies helped us understand 
what decisions our customers actually want to make with 
the data,” says CibusCell founder Rübsam. The advantage 
for companies that trust startups at an early development 
stage is that the young tech teams tend to be highly enthu-
siastic and are often willing to adapt their product to their 
first customer’s wishes.

Saving costs by sharing 
innovative developments 
Wago relies on the venture client model for precisely these 
reasons. To structure the search more effectively, the Mind-
en-based firm teamed up with other regional companies in 
the Stratosfare project. “This is a good way for companies 
to get in touch with each other. And then you can see where 
things go from there,” says Vaßholz, the Wago manager. A 
major advantage in the area of sustainability: rather than 
strict isolation and secret project development, many com-
panies are prepared to share information even with com-
petitors. People are more likely to spread the word about a 
helpful energy management solution rather than to reveal 
details about their own production processes. “Especially 
in the context of sustainability, it’s clear that you can’t al-
ways go it alone,” says Astrid Burschel, whose responsibil-
ities at Wago include corporate social responsibility. “Start-
ups are perfectly suited for this area.” 

Economies of scale are particularly relevant for both 
sides here. For example, the processes for calculating the 
CO2 footprint are similar in many companies. A startup 
can therefore perfect its software for this task and then dis-
tribute it to numerous customers, including competitors. 
In turn, the larger companies don’t have exclusive access, 
but they usually save on costs compared to in-house devel-
opment – allowing them to concentrate on their core busi-
ness. “It’s certainly easier to address innovation issues with 
startups than topics that are very close to the core busi-
ness,” says Baier. 

Both sides need  
to stay on course 
The more central a joint project is to the established com-
pany’s core products or processes, the more sensitive cor-
porations and SMEs become. “It quickly proves to be a dif-
ficult undertaking,” says Burschel – one that requires trust 
in the young startups to grow first. Even with supposedly 
simple software projects, the scope of collaboration is un-
derestimated time and time again. After all, startups often 
bring not only their ideas to business customers, but also 

a different way of working. This fresh wind is desired by 
some established companies, but it can still be a challenge. 
“That capacity for change is associated with a lot of ef-
fort,” Baier warns. 

It takes a lot of communication and expectation man-
agement to ensure that neither the corporate team nor the 
startup gets disappointed and cancels the cooperation. “We 
sometimes have to act as mediators so that both sides un-
derstand how the other is ticking,” reports Vaßholz. In her 
role at Wago, she often brings young tech companies and 

relevant corporate divisions together. It’s often important 
for startups to make rapid progress in joint projects – after 
all, they focus their limited resources on the few first cus-
tomers. On the other hand, the responsible employees at 
medium-sized companies and corporations must be con-
vinced that a cooperation with startups is worthwhile. And 
they need to get a clear signal from their managers that 
they can commit to these projects – even if the outcome is 
not always predictable from the start. “Supertankers and 
speedboats often work together, and they both have to be 
kept on course,” says Burschel.

The Borderstep Institute surveyed almost 2,000 green and non-green 

startups for the Green Startup Monitor. The full report is available (in 

German) at: 

 ä www.borderstep.org

MANUEL HECKEL 

is a freelance business journalist in Cologne.

“The startup scene 
is highly innovative 

and dynamic.”

DR. MAREEN VAßHOLZ  

is responsible for corporate strategy and 

digital transformation at Wago.

https://www.borderstep.org
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Engineers for future 
If not now, then when? Many VDE member companies are investing in  

green technologies and trying to improve the future of our planet.  
The following three examples show that vision and efficiency can go hand in hand. 

BY MELANIE UNSELD

Better charging
Dennis Schulmeyer was contemplating the huge poten-
tial of electric cars long before Tesla became a household 
name. The IT entrepreneur and qualified electrical engi-
neer was already developing initial ideas back in 2009 for 
a comprehensive, integrated charging system using power 
from renewable energy sources. Since 2020, he has been 
developing and producing complete solutions for efficient 
electric vehicle charging at LADE GmbH, the company 
he founded in Mainz.

“I want us to do everything we can to keep the planet 
a livable place,” says Schulmeyer, explaining his motiva-

tion. “In e-mobility, we see an enormous lever for making 
the necessary changes as quickly as possible and in an eco-
nomically efficient way.”

Schulmeyer believes that electric vehicles can do more 
than just cut CO2 emissions from road traffic. He wants 
to use the millions of such vehicles on the roads of the fu-
ture as local storage units for renewably generated electric-
ity. Electric cars could help to even out power fluctuations 
and stabilize power grids. “Vehicle-to-Grid” (V2G) is the 
name of the technology behind this plan, where electric ve-
hicles would not only be charged from the grid but could 
also feed power back into it. 

The LADE GmbH system for operating charging in-
frastructure comprises both hardware (including electron-
ics) and software (the operator backend and smartphone 
app). The technological centerpiece is the load manage-
ment system known as Zero Gap, which provides dynamic, 
phase-individual, real-time control of each single charging 
point. Schulmeyer is convinced of his vision: “With Vehi-
cle-to-Grid, we can massively reduce CO2 emissions from 
both road traffic and power generation.” And he goes a step 
further: almost the entire power supply in Germany “can 
be guaranteed just from wind power, solar energy and elec-
tric cars with V2G functionality.” See for yourself.

Test how Vehicle-to-Grid works in the online V2G simulator:

 ä www.lade.de/en/v2g-vehicle-to-grid

http://www.lade.de/en/v2g-vehicle-to-grid
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“F*ck CO2”
It’s an ambitious goal: food, materials and energy are to 
be more sustainable, renewable, better and cheaper for ev-
eryone. “Our system makes it possible, since carbonauten 
is not a company but an attitude,” say Torsten Becker and 
Christoph Hiemer, founders of “carbonauten – the minus 
CO2 factory”. Their solution: storing CO2 from the soil 
to the sky. They are forthright about their mission: “F*ck 
CO2.”

Becker and Hiemer sensed the potential of biocarbons 
right from their first meeting in 2013. Hiemer, whose fa-
ther pioneered biomass power plants, wanted to use bio-
mass as a material and energy source rather than simply 
burning it, so he developed a carbonization process using 
indirect heating. Becker’s fascination, meanwhile, was with 
the undiscovered properties of biofuels. In 2017, the two 
men left their secure jobs and founded a company. 

At that point, they needed capital. In 2018, they im-
pressed the jury of the Cyber One Hightech Award and won 
€200,000. But Germany’s investors did not climb aboard. 
“Although we proved that our technological quantum leap 
worked, they refused to fund us. They wanted to appear 
relaxed and open-minded, but the typical bean-counting 
mentality prevailed and they only saw the risks. They want 
the seeds to grow first before they water them with invest-
ment – that’s still the dominant attitude today.” 

In 2019, a private investor helped them out in return for 
a 4% shareholding in carbonauten. Today, the shares are 
worth €1.6 million: 20 times the investment that put the 
startup on its feet. “In November 2019, we finished the first 
injection-molded bowl made of bioplastic and 30% biocar-
bon – it gave us goosebumps just holding it.” 

Biocarbons are produced from woody biomass residues 
left over from the forestry, farming, food and timber in-
dustries. Waste products that are otherwise burned, bur-
ied or simply left to rot away. The materials remove CO2 
from the atmosphere, permanently store it in products and 
reduce aggressive climate gases such as methane and ni-
trous oxide, since decomposition processes are avoided. 
carbonauten has coined the name NET Materials® (NET 
= negative emission technologies) for its biocarbon-based 
product and has requested a patent.

Carbonization is due to start on an industrial scale at the 
“minus CO2 factory 001” in Eberswalde, Germany, in the 
fall. Another shareholder, ForestFinance from Bonn, has 
invested €3.6 million. The production run has already sold 
out in advance. The founders want to create dozens of pro-
duction sites worldwide in the coming years. An investment 
from HUEHOCO in summer 2021 lifted the company’s 
value to €40 million. It currently stands at over €83 mil-
lion. One special focus will be on the production of py-
rolysis oils. They are a low-cost alternative to agricultur-
al pesticides, chemical fertilizers and veterinary medicines 
and chemicals. They also form a basis for plastics and sur-
rogate fuels. This is nothing new in Germany: until 1950, 
the country was the world’s market leader in the produc-
tion and use of pyrolysis oils as the predecessor to crude 
oil from the Middle East and Russia. For all the human in-
novation, one thing is clearer than ever: nature is the best 
engineer, from the soil to the sky.

More about carbonauten:

 ä www.carbonauten.de/en 

https://carbonauten.de/en
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More energy-efficient lighting
High-quality lighting, built to last in Germany. That was 
the dream of two entrepreneurs who launched a startup 
for high-quality LED lighting, investing a lot of courage 
and capital. 

From the design to development and manufacture of 
their lamps, everything Andreas Thum and Stefan Kirner 
do at their base in Penzberg, Upper Bavaria, is built around 
protecting the climate and avoiding waste. When the two 
men started their venture in 2010, LED technology was 
still in its infancy. The circular economy and environmen-
tal design were a niche topic back then. If companies pro-
duced LED lighting, they did so in low-cost Asian coun-
tries and paid little regard to sustainability.

But the two engineers were undaunted. They founded 
AS LED Lighting GmbH, largely from equity, to produce 
LED lighting for industry, commerce, sports and health-
care – and quickly found their first customers. Initially, it 
was just the two of them before they hired their first em-
ployee a year later. Now with a team of 15 permanent em-
ployees, they are pursuing their vision of developing and 
manufacturing efficient LED lighting with top quality and 
a long service life. The products are produced locally in 
Germany in an environmentally friendly way.

The demand is clear: “Everyone needs light and every-
one needs to save energy; efficient LED lighting will be the 
benchmark for all forms of lighting in the future.”

They promise that, with lamps from AS LED Lighting, 
customers can save a lot of money, cut their CO2 emissions 
dramatically and reduce electrical waste. “Our mission is 
to do whatever it takes to reduce waste. That’s why all our 
LED lamps can be repaired and have replaceable parts,” 
says Thum. Kirner does the math: “In industrial settings, 
for instance in a warehouse or production hall, our prod-
ucts can reduce electricity consumption by 50% or more. 
In offices, the figure is as high as 70%.” Customers today 
include operators of sports centers, banks, medical prac-
tices and hospitals as well as commercial premises such as 
car dealerships. 

The company has been making its products in Penz-
berg, Upper Bavaria, since it was founded, and it intends to 
stay there. “We wanted short transport routes for our sup-
pliers from the very beginning, not least for environmen-
tal reasons.” And this has not only paid off in terms of the 
carbon footprint. In the pandemic, when other companies 
had to cut production due to lack of materials, Thum and 
Kirner kept the lights on.

More about AS LED (Website in German):

 ä www.as-led.de

https://www.as-led.de
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CLIMATE ADAPTATION

Changing conditions
Climate change is a fact. Only its intensity has yet to be decided. This stark reality means that climate 
adaptation has long been on the agenda – from heat-resistant tree varieties for our forests to better 
flood protection for our coasts. But technological innovations are also needed.

BY MARTIN SCHMITZ-KUHL

It’s an ingenious idea to solve sever-
al problems at once: fields of plants 
sit protected from heavy rain, hail, 
drought and the desiccating sun un-
der large sheets. But this is no simple 

plastic sheeting: the thin, high-grade 
film is full of transparent organic so-
lar cells (pictured). These films allow 
the visible light through that the plants 
need to grow but use the infrared part 

of the spectrum to generate electricity, 
providing another income source for 
farmers. Or they use the energy them-
selves to distribute the water they col-
lect to the individual plants according 

TOPICS
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to their exact needs; after all, water will 
be an even more valuable commodi-
ty in the future and not something to 
spray around indiscriminately.
What might sound like science fiction 
is already reality at the Fraunhofer In-
stitute for Solar Energy Systems ISE 
in Freiburg Or at least a research real-
ity. Teams there have been working on 
agrivoltaics – using land for both so-
lar power and agriculture – for some 
time now. Their projects are research-
ing how agriculture can adapt to our 
changing climate with the help of such 
innovative technologies. “Agrivoltaics 
won’t stop the climate from warm-
ing, but it will help us to adjust to 
this change,” says Max Trommsdorff, 
head of the ISE agrivoltaics team.

Cities are the centers 
of adaptation
Not so long ago, such solutions would 
have been regarded with distrust, as 
treating the symptoms of climate 
change rather than the disease. Of 
course, it would have been much clev-
erer to tackle the causes of man-made 
global warming earlier and more reso-
lutely to avoid the need for climate ad-
aptation in the first place. But closing 
our eyes now to the fact that climate 
change is here and irreversible would 
not be particularly clever either. The 
last few years have seen too many heat 
waves, once-in-a-century floods and 
other extreme weather events for that.

Along with tackling worsening 
global warming, climate adaptation is 
a priority for the whole German gov-
ernment and particularly the Green 
Party’s Steffi Lemke, the Environment 
Minister. She plans to present a new 
adaptation strategy by the middle of 
the legislative period to finally replace 
the old one from 2008. The strate-
gy will be based on the Climate Im-
pact and Risk Assessment presented 
by the German Environment Agen-
cy last year. “And it will doubtless 
be considerably more ambitious with 

clearly measurable targets,” promises 
meteorologist Petra Mahrenholz, who 
has been leading the “KomPass” cen-
ter of expertise within the Environ-
ment Agency since it was founded in 
2006. Specializing in climate impacts 
and adaptation, its role is to promote 

the adaptation strategy and help en-
hance it further. In our conversation, 
she emphasizes her view that climate 
adaptation is a challenge for the whole 
of society that must be tackled across 
all sectors. This includes electrical en-
gineering and information technology, 

for example when it comes to making 
cities more heat-resistant to help them 
cope with rising temperatures: “A lot 
needs to happen in heating and cli-
mate-control technologies alone and 
preferably in a way that consumes 
less energy rather than more,” says 
Mahrenholz. After all, the Intergov-
ernmental Panel on Climate Change 
(IPCC) holds urban areas responsi-
ble for over 70 percent of CO2 emis-
sions and up to 76  percent of ener-
gy consumption. Installing even more 
conventional air-conditioning systems 
to cool buildings down might help us 
adapt to the new climate, but it would 
speed up global warming even further. 
“That can’t be allowed to happen, of 
course,” says Mahrenholz. “We need 
to urgently pursue both goals and 
can’t let them contradict each other.”

In any case, the focus of climate 
adaptation is not just on farming and 
forestry but cities, too. “A smart city 
today must also be a climate-resilient 
city,” says engineer Jens Hasse from 
the German Institute of Urban Affairs. 
Since the beginning of the year, he has 
also headed the climate change miti-
gation center set up a year ago by the 
Federal Government to advise munic-
ipalities. For Hasse, putting climate 
adaptation on the agenda is a prereq-
uisite for any smart city – not just be-
cause it is the only smart thing to do, 
but because digital solutions simply 
lend themselves to this topic.

Protecting infrastructure 
from weather extremes
A good example is the sponge city. The 
principle of the sponge city and wa-
ter-sensitive urban development takes 
a holistic approach, offering solutions 
for both ends of the climate extreme – 
heavy rain and heat waves or drought. 
The aim is for a city to absorb excess 
water, hold it like a sponge and then 
release it slowly through evaporation 
and targeted irrigation. The advantag-
es of a sponge city are varied: as well 

“We need to think 
urgently about how 
we will make our  

infrastructure resilient 
to disruption from 
extreme weather 

events”

PETRA MAHRENHOLZ  

Head of KomPass, the German 

Environment Agency’s center of 

expertise for climate impacts and 

adaptation
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as protecting against the impacts of 
heavy rain and cooling the city down 
in hot weather, it also reduces irriga-
tion costs and boosts biodiversity by 
creating new green spaces. But such 
designs would not be possible without 
digital solutions. “A blue-green roof is 
equipped with a sensor system and re-
sponds actively to the current weath-
er situation and forecast,” says Hasse, 
explaining the idea behind these smart 
roofs. That means it can automatically 
store water or release it systematically.

Of course, designing cities that can 
better cope with the climatic condi-
tions of the future is primarily a task 
for architects and city planners. They 
have to learn that it is not a good idea 
to build glass palaces that inevitably 
overheat in the summer. There are 
many lessons from what, at least in the 
past, was common practice in more 
southerly climes: buildings construct-
ed close together to provide shade, cli-
mate-adapted building materials and 
methods, and passive ventilation mea-
sures rather than power-hungry air 
conditioners. 

“From solar cooling to integrat-
ed control systems and building- 
integrated photovoltaics, there is still 
plenty to do for electrical engineers, 
too,” says Hasse. He adds, though, that 

this is often not so much about new in-
novation as implementing solutions at 
scale that have already been developed 
for several years. Like Hasse, Mahr-
enholz also sees the need for develop-
ment, research and, above all, debate 
in a completely different area: “We 
need to think urgently about how we 
will make our infrastructure resilient 
to disruption from extreme weather 
events,” she says. Looking back at re-
cent disasters such as the flooding in 
Germany’s Ahr Valley in 2021, Hasse 
adds, “At the very least, we have to 
make sure we really are wiser after the 
event.” 

Everything hinges on a 
resilient power grid
There is plenty to do here, as VDE’s 
ITG and ETG societies repeatedly 
emphasize. Energy for example: in-
terruptions in the power supply via 
distribution and transmission grids 
are a source of potential supply re-
strictions. They can occur when grid 
infrastructure is damaged by heavy 
rain, floods or storms. But even heat 
and drought can also become a prob-
lem. High temperatures reduce the 
transmission capacity of power lines, 
while dry soils can trap heat dispers-
ing from underground cables, also dis-
rupting energy distribution. Commu-
nications technology can be hit, too. 
An outage at even just one data center 
can cut phone and Internet connec-
tions to whole regions – as happened 
in the Elbe flood in 2013 – or, as in 
the recent heat wave in London, can 
even take websites offline all around 
the world. “If we want to adapt to the 
climate, we can’t do so without a re-
silient power and communications in-
frastructure,” says VDE CEO Ansgar 
Hinz. “Energy supply and communi-
cations are mutually dependent, and 
that means targeted, cross-sectoral ef-
forts and solutions are essential along 
with a coordinated approach and clev-
er regulation. VDE is ready for this.”

Jens Hasse from the German 

Institute of Urban Affairs explains 

why smart cities cannot avoid the 

topic of climate change and where 

electrical engineers have a particular 

role to play.

 ä dialog.vde.com/hasse

INTERVIEW

MARTIN SCHMITZ-KUHL 

is a freelance author from Frankfurt am Main, 

Germany, and an editor of VDE dialog.

Nature as a big green sponge: Sponge cities 

absorb and store rain water instead of simply 

channeling it away. 

https://dialog.vde.com/hasse
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AUTONOMOUS DRIVING

Taking responsibility
Germany has established the legal framework for Level 4 fully automated driving. There is still a great 
deal to do on the technical side, though – from functional safety to software and artificial intelligence 
and on to camera technology. 
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BY MARKUS STREHLITZ

“The groundwork has now been laid 
for a big step forward,” says Harry 
Wagner, Professor for Automotive and 
Mobility Management at Technische 
Hochschule Ingolstadt. He is refer-
ring to the legislation enabling Lev-
el  4 automated driving in Germany. 
A law passed last year already permits 
this in certain controlled areas, such 
as on a campus or to provide trans-
port at an airport. These Operation-
al Design Domains (ODDs), as the 
industry calls them, are chosen based 
on factors such as traffic, road features 
or weather conditions. That legislation 
was supplemented in May this year by 
an ordinance designed to amend road 
traffic law so as to create a consistent 
legal framework for autonomous driv-
ing. It is intended to keep up the pace 
of development and act as a stopgap 
until an agreement is reached at Eu-
ropean level.

More robust hardware  
and software needed
 Germany is working hard in this area, 
and lawmakers want autonomous ve-
hicles to be an option for public trans-
port, too. But on highways and in cit-
ies, Level 4 autonomous vehicles are 
still very much at the test stage. Like 
other experts, Wagner knows that the 
legal side is just the basis for progress 
rather than progress itself. This is dif-
ficult to overstate. In reality, the move 
to Level  4 is more of a leap than a 
step. It is a much bigger deal than the 
steps from Levels  1 to 3 (see box), 
since it is only at Level 4 that a vehi-
cle takes over every driving task in-
dependently. “A Level 4 car still has 
a steering wheel, gas pedal and brake 
pedal,” says Wagner, but it does not 
need anyone to operate them. Only 
when the vehicle reaches its system 
limits, for example when it leaves its 
ODD, does it hand control back to the 
human driver.

That also has implications for ques-
tions of liability. At Level  3 and be-
low, the driver has full responsibility in 
the event of an accident. But at Lev-
el 4 that is no longer necessarily the 
case, says Wagner. “Then you as the 
driver could say to the manufacturer, 
‘Your system didn’t work; you’re lia-
ble for the damage.’ And, in some cas-
es, we could be talking about a lot of 
money.” That makes functional safe-
ty vastly more important from Level 4 
upwards. There needs to be consid-
erable improvement in the robust-
ness of hardware and software. And 
the amount of software in the vehi-
cle is considerably higher again than 
at  Level 3. 

Germany’s new legislation on auto-
mated driving also encompasses func-
tional safety. It requires manufactur-
ers to present a general safety concept 
covering the vehicle’s functions and 
the information technology used. A 
sticking point here is the increased use 
of artificial intelligence. This is needed 
so that the car can perform the tasks 
intended at this level of automation. It 
enables the vehicle to detect and un-
derstand its surroundings, for exam-
ple, and then to make decisions on 
what to do next.

It is the first of these  – detecting 
surroundings  – that is a particular 
challenge, says Josef Jiru, who is re-
sponsible for business development 

Five steps to autonomous driving

Level 1: Driving assistance
This already includes cars with conventional cruise control.

Level 2: Partial automation
In situations defined by the manu facturer, the vehicle can independently stay 
in a lane or apply the brakes. Parking assistance is also a Level 2 function. 

Level 3: High automation
Highly automated vehicles can independently pass other cars, brake and 
accelerate as required by the traffic situation. The driver may even read the 
newspaper in the meantime, but they must be ready to take control of the 
wheel when the system issues a corresponding signal. 

Level 4: Full automation
Vehicles at this level perform all driving tasks independently. They can also 
merge onto the highway, issue turning signals and pass other cars. In this 
case, the driver may even sleep during the journey. 

Level 5: Autonomy
The driver no longer has a role to play or a way to intervene in the driving pro-
cess. The vehicle can even handle complex situations autonomously, such as 
crossing an intersection. These vehicles can also drive without passengers. 

S
O

U
R

C
E:

 F
R

A
U

N
H

O
FE

R
 IK

S



32

TOPICS

at the Fraunhofer Institute for Cog-
nitive Systems (IKS). With tradition-
al software, testing can provide a reli-
able safeguard, but this is not possible 
with AI systems. A system may inter-
pret an image correctly every time 
during testing but then come up with 
a different result in the real world – if 
even a tiny bit of interference enters 
the frame, for instance. 

Wrangling over the 
best technology
Efforts are being made to tackle this 
challenge. Fraunhofer IKS, for exam-
ple, is working on structured safety 
analysis. As Jiru explains, this creates 
a logical model of the system architec-
ture that captures information flows 
and their quality along with limita-
tions of the sensors. It is then possi-
ble to analyze how critical the identi-
fied weaknesses are and the risk they 

pose. “The safety analysis examines 
which critical situations lead to safety- 
relevant errors,” says Jiru.

He also describes another approach, 
which uses intelligent cross-validation 
of sensor data. This compares the data 
from one sensor  – for example the 
front camera  – with the information 
from other sensors that have different 
weaknesses, such as the lidar system. 
The sensors can then effectively check 
each other’s plausibility,” explains Jiru.

Harry Wagner also has cameras 
and sensors in mind when it comes 
to hardware robustness. Components 
such as cameras, lidar systems and ac-
tuators must be harmonized with each 
other, and getting there is no trivial 
task. “Beyond the software, we also 
need failsafe hardware,” says Wagner. 

A further complication is that the 
car industry has not agreed on which 
approach is the right one for detect-
ing surroundings. Manufacturers like 

Volkswagen use a combination of 
cameras and lidar sensors, while Tes-
la relies on camera technology alone. 

Alliances are now being forged to 
drive development in this area. Bosch 
and VW, for example, aim to jointly 
develop a 360° video perception soft-
ware to combine data from cameras, 
radars and sensors and process them 
with AI. Mercedes-Benz is working 
with US-based Luminar, a special-
ist in optical distance and speed mea-
surement. The partnership aims to 
further develop lidar technology. This 
process is an ideal starting point for 
the use of binding standards, believes 
Dr.  Ralf Petri, Head of Mobility at 
VDE. “We need to promote innova-
tion – but for market access and pene-
tration we also need standardization.” 
The fact that Level 4 driving is legal-
ly restricted to clearly defined ODDs 
should make development easier, he 
believes. He expects the technology to 

A glimpse into the future: A Level 4 autonomous vehicle still has a steering wheel, gas pedal and brake pedal, but it doesn’t need a human driver 

to operate them.
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be used on highways first. “That’s the 
simplest scenario. There are no pedes-
trians, no bikes and no traffic lights.” 
Next might be rural roads. “The fur-
ther you get into the city, the more 
complicated it becomes.”

Christian Hartmann agrees. He is 
Audi’s media spokesperson respon-
sible for automated driving. “Level 4 
driving in mixed traffic in the city, 
perhaps with a delivery vehicle block-
ing the way or a dog running into the 
road – that isn’t going to happen.”

Flexible driving means 
moving beyond set levels
Hartmann expects that Level 4 driv-
ing will always require vehicles to com-
municate with the local infrastructure 
in the ODD, just as a pilot commu-
nicates with air traffic control. In any 
case, Audi is looking to move away 
from the rigid division into five levels 

of automated driving. “Our approach 
is that there will be a mix of the differ-
ent levels in the future so that the driv-
er always gets the best support.” The 
vehicle will offer the driver different 
functions depending on the circum-
stances of the current journey. “For 
a tricky merge onto the highway, for 
example, a well-functioning Level  2 
system, such as lane-keeping assist, 
could make sense.” Once that hazard 
is out of the way and the conditions 
are right for Level 4, more functions 
would then come online. “The vehicle 
will first check that all the conditions 
are satisfied. Only once that is the case 
will the Level 4 system become avail-
able,” says Hartmann.

In other words, the vehicle itself will 
recognize when it has reached a cer-
tain ODD and then offer the relevant 
functions. That is also the key differ-
ence from conventional assistance sys-
tems, Hartmann adds. When can peo-

ple expect to see Level 4-capable Audi 
vehicles on the road? Hartmann asks 
for patience. “It won’t be until the sec-
ond half of the decade under the cur-
rent road map.”

It is generally difficult to judge how 
much progress individual manufac-
turers are making in developing their 
automated driving technology, says 
Wagner, noting that automotive com-
panies are very reticent to communi-
cate this information. That said, it is 
clear that manufacturers are working 
to overcome the various challenges 
and enable Level 4 driving. 

MARKUS STREHLITZ 

is a freelance journalist and editor for VDE dialog.

Driverless cars, delivery vehicles and buses in the middle of the city. It is questionable whether this picture will ever become reality. There are still 

countless technological and legal challenges to overcome.
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Young adults are not attracted to electrotechnical professions – but they often don’t know what the 
jobs actually involve. VDE expert Dr. Michael Schanz and study director Dr. Maya Götz explain how 
VDE and the university faculties are working on this image problem and finding solutions with a study.

BY PETER ILG

Digitalization and transformation 
need more electrical engineers. But 
with falling numbers of graduates in 
the subject, there are fewer and few-

er of them. Technical subjects per se 
are not an unpopular option, though, 
as the comparison with computer sci-
ence shows. While electrical engineer-

ing and information technology de-
grees are on the decline, computer 
science continues to attract growing 
numbers (see the graph on page 36). 

34

TALENT PIPELINE CRISIS

More than putting up 
the lights!
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This suggests that electrical engineer-
ing and information technology have 
a particular image problem among 
young people.

Dr. Michael Schanz, labor market 
expert at VDE, and the Fachbereich-
stag Elektrotechnik und Information-
stechnik (a council of electrical engi-
neering and information technology 
departments) wanted to investigate. 
They commissioned a major study 
led by Dr. Maya Götz, a media stud-
ies scholar who heads the Internation-
al Central Institute for Youth and Ed-
ucational Television (IZI) at Bavaria’s 
public broadcaster. The study sur-
veyed 658 graduating high schoolers, 
50 with a top grade in math, physics 
and information technology (high po-
tentials), as well as 1,195 university 
students largely in their first or second 
semester in electrical engineering and 
information technology. The results – 
some surprising, others less so – paint 
an alarming picture.

What is the image of electrical en-
gineering and information tech-
nology degrees among young peo-
ple?

Dr. Maya Götz: It’s not a good one. 
When they picture people working in 
electrical engineering and informa-
tion technology, school leavers largely 
imagine men dressed in gray, or per-
haps someone in a boilersuit hunched 
over an array of cables and sockets. 
These are off-putting images as they 
don’t make it look like an attractive 
profession. That was an unmistakable 
attitude among the high potentials we 
spoke to. 

Dr. Michael Schanz: The big prob-
lem is that we don’t have enough engi-
neers to do the many tasks in electrical 
engineering and information technol-
ogy. We can’t do much about demo-
graphic factors or the changing num-
bers of high school graduates, but we 
can change the image of the profes-

sion. It leaves a lot to be desired. So 
we should create a new positive pic-
ture from scratch.

Where does this image problem 
among potential students come 
from?

Götz: They have a clear idea of 
what they want from their career. It 
includes having enough money to 
live well, being taken seriously, hav-
ing creative tasks and a healthy work-
life balance. They imagine electrical 
engineers performing manual work 
on electrical equipment. Some even 
think electrical engineers plan and in-
stall the Christmas lights around town. 
This shows they have a completely in-
accurate idea about what the profes-
sion involves. They can’t match up 
their real career wishes with what they 
incorrectly imagine electrical engi-
neering to be. 

Why is their picture so unrealistic? 
Are they getting information about 
the degree from the wrong places?

Götz: Half of the people choosing 
a degree research their study options 
on the Internet. Considerably fewer 
get information from the real world 
by asking family members or acquain-
tances (see graph on page 37). Some 
degree courses, especially electrical 
engineering and information technol-
ogy, have a mediocre online presence. 
On university websites, for example, 
they are presented in quite a serious 
way: there is a lot of unfamiliar tech-
nical vocab and the descriptions are 
hard to understand. That just doesn’t 
appeal to prospective students. The 
websites scare students away rather 
than exciting them.

The study asked high school stu-
dents about their grades in sub-

Less popular than ever before
Student numbers from competing subjects show that 2021 was the worst 
year ever for electrical engineering. 
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jects that are relevant for electri-
cal engineering and information 
technology – math, physics, infor-
mation technology – and separate-
ly analyzed the answers given by 
the high potentials. Do the top stu-
dents have a different picture from 
those with lower grades? 

Götz: The basic problem is the 
same. Both groups have the impres-
sion that electrical engineers just car-
ry out instructions or check and re-
pair electrical devices. Many high 
potentials – the people with the high-
est grades  – see themselves more in 
project management and developing 
technical solutions. That is actually 
very close to what electrical engineers 
really do, but young people don’t re-
alize that unfortunately. The students 
with the next-best grades in these sub-
jects also don’t want a career plugging 
in cables, as they imagine it would in-
volve. So many have already ruled out 
studying electrical engineering and 
information technology before they 
even research potential degrees.

Among those who do start a degree 
in this area, many switch courses, 
move to a vocational traineeship or 
drop out.

Schanz: The number of students 
who do not complete the degree has 
now reached a sorry record of over 
60%. We can’t afford that given the 
fast-growing shortage of electrical en-
gineers. So we have to investigate what 
exactly the reason is. My suspicion is 
that there are new factors at play, such 
as the age of the students. People can 
now take their school-leaving exams a 
year earlier in nearly all German states. 
These days, young people sometimes 
already start university at age 17 or 18. 
That means they often lack the neces-
sary maturity. Even a small emotional 
setback can lead them to give up their 
degree course.

According to your calculations, 
there is a shortfall in electrical en-
gineers of around 11,700 a year. So 
far, it’s been possible to fill this by 
recruiting from abroad. 

Schanz: But the demand for elec-
trical engineers is going up and sup-
ply is going down. The gap has nev-
er been so wide. The foreign electrical 
engineers we recruit mainly come 
from other industrialized countries. 
But these countries are increasingly 
facing the same demographic change 
that we are, and they also need more 
and more engineers to work on digi-
talization, the shift to green mobility 
and the expansion of renewable ener-
gy. So they are unlikely to want to keep 
providing us with as many electrical 
engineers in future. If we can’t fill the 
gap with our own young people, then 
companies won’t be able to fulfill their 
orders. That could endanger progress 
on the big issues of our time.

The German Economic Institute 
(IW) recorded a record number 
of unfilled positions in STEM sub-
jects this spring. Careers in ener-
gy and electricity account for the 
biggest shortfall of 82,500 and IT 
professions for the next-biggest of 
60,600. Energy, electricity and IT 
seem to be the biggest worries on 
the German labor market.

Schanz: They are. Our world is be-
coming more electrical, digital and 
sustainable. So electrical engineering 
and information technology will be-
come an even bigger part of every area 
of our lives. That suggests that this is 
where the most new jobs will be – and 
that there are excellent future career 
prospects.

Computer science is the best com-
parison subject. Electrical engi-
neering and information technol-
ogy are falling far behind it in the 
competition for students.

“Many already rule out 
electrical engineering 

and information  
technology before  
even researching  

potential degrees.”

DR. MAYA GÖTZ  

study director

“The term electrical  
engineering is out of 
fashion and young  
people don’t under-

stand what it means.”

DR. MICHAEL SCHANZ  

VDE labor market expert
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It would make sense for businesses to 
work together with the universities that 
offer these courses and provide poten-
tial students with some guidance – but 
this really needs to be communicated 
via the right medium.

Social networks?

Schanz:   That’s right. Generation 
Z, those born around the new millen-
nium, are used to finding information 
on social media. And they’re used to 
the important information coming to 
them – so push messages rather than 
pull messages. When they search on-
line, the information has to be quick to 
find, easy to understand and commu-
nicated in an appealing way. This form 
of communication between compa-
nies and universities on the one hand 
and potential students on the other 
isn’t working. That’s why it needs to 
change. Digital communication with 
Generation Alpha, those born from 
2010 onwards, will be even more ex-
treme. So adjusting today is an invest-
ment in the future.

Wouldn’t it be enough to find a bet-
ter name for electrical engineering 
and information technology?

Schanz: The term “electrical engi-
neering” worked very well some 130 
years ago. But now it’s out of fashion 
and young people don’t understand 
what it means. It’s a controversial top-
ic but we should think about what we 
want to call ourselves in the future 
so as to attract more interest with an 
appealing and consistent name for 
the degree course and career. People 
might then realize straight away that 
electrical engineering isn’t about put-
ting up the Christmas lights.

Schanz: Computer science is in a 
better position and finds it easier to 
recruit new students. It feels like we 
hear the word “digitalization” a hun-
dred times a day, and most people as-
sociate it with computer science. It’s 
the same with terms like smartphones, 
tablets and laptops. Young people find 
computer science sexy, whereas they 
think electrical engineering and in-
formation technology are stuffy and 
old-fashioned. Industry representa-
tives have not managed to look at their 
big competitor – computer science – 
and modernize their own image. 

Can the image of electrical engi-
neering and information technol-
ogy be turned around?

Götz: It’s a diverse and interest-
ing professional field where people 
can make a difference. The problem 
is, potential students don’t know that. 
So companies in the industry should 
start by making clear what they can of-
fer the young generation and identify 
what makes them an attractive option. 
If both these important points are also 
communicated in a way that will make 
today’s young people listen, we can 
turn the image problem around.

What can universities do?

Götz: They should present them-
selves in a clear and attractive way to 
their target group. We mustn’t forget: 
we’re talking about school students 
aged between 15 and 18. Courses must 
be advertised in a way that appeals 
to this age group and is also gender- 
sensitive. It’s also important to offer 
much clearer guidance. Young people 
often don’t know the ins and outs of 
the different types of degrees and vo-
cational components, the difference 
between universities and universities 
of applied sciences, or which university 
focuses on which areas. Young people 
want an overview – for example clear 
profiles of the degree and later career. 

PETER ILG

is a freelance journalist covering people and 

technology.

Browsing careers
Students aged between 14 and 21 were asked where they got the idea for 
their aspired career. 
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VDE CGC

Outstanding enterprise
VDE CGC is designated “Outstanding Contribution Enterprise in 

coordinating COVID prevention and economic development”.

Zong Li, the local government Party Committee 
Secretary, recently visited VDE CGC for research 
and guidance in the Chinese city of Zhongshan in 
the province of Guangdong. He awarded VDE CGC 
the title of “Outstanding Contribution Enterprise in 
coordinating COVID prevention and economic de-
velopment”. Zhong-Xuan Wu, General Manager of 
VDE CGC, warmly received Mr. Li and informed 
him of the company’s current status and action plan 
for the future. Mr. Wu thanked the government for 
its continuous attention and support. In its high-

tech laboratory, the VDE CGC joint venture of-
fers local testing for household appliances, lighting 
and electromagnetic compatibility (EMC). “To-
gether with the China General Certification Cen-
ter (CGC), we enable simplified access to both the 
Chinese and the international market. VDE CGC is 
proud to provide more high-quality testing and cer-
tification services for our customers and to make a 
substantial contribution to the economic develop-
ment of the region,” said Mr. Wu.
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CHARGING PLUGS

Changes in testing required
The change from DIN EN 62196-1 (VDE 0623-5-1):2015-06 to 

IEC 62196-1:2022 “Plugs, socket-outlets, vehicle connectors and vehicle inlets – 
 Conductive charging of electric vehicles” has a major impact on charging plug testing.

Some tests will be adapted, and more tests will be 
added under certain conditions. The modified test 
specifications include those for the wipe test and 
those for determining the 100N plugging in and 
unplugging force. The range of behavior tests has 
been expanded to include immersion of the test 
specimen in a mixture of water and Arizona sand. 
In the follow-up test on temperature increase, the 
number of measuring points for temperature mea-
surements on the plug was increased from one to 
three.
A number of new test specifications were also add-
ed, including the thermal shock test. This test con-
sists of ten cycles in which the plugs are subject-
ed to a temperature change from +125°C to -40°C 
and back. Depending on the nature of the plug, 

some tests may not have to be performed. If the 
contacts have a silver coating of at least 5 µm, tests 
such as the ones for moisture exposure and con-
tact durability can be omitted. All other plugs with 
a thinner coating or no silver coating must be sub-
jected to a moisture test with plug cycles and a ther-
mal shock test. The thermal shock test assesses the 
contact durability by simultaneously running cur-
rent and temperature cycles with the plug in an 
oven. All charging plugs must be tested to deter-
mine how they will behave if the plug is not aligned 
correctly. This is because the components must be 
designed so that they do not overheat when me-
chanical stresses occur. The VDE Institute is a reli-
able partner here, offering many tests for charging 
plugs in a single location.
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INTERFACE TECHNOLOGY

Mobile radio testing 
With the mobile radio simulator, the VDE Institute is expanding  

its range of tests in the field of integrated mobile radio interfaces. 
This gives customers the opportunity to have their overall systems  

checked according to the requirements of the Radio Equipment Directive.

For years, interface technology has been evolving 
and becoming increasingly important for commu-
nication between individual electrical and electron-
ic devices. Radio communication has often involved 
technologies with a short range such as WiFi, Blue-
tooth or Zigbee. In recent years, however, cellular 
technology (mobile communications) has also been 
increasingly integrated. It has been used, among 
other things, as a service interface for devices and 
for logging data that is not location-based. Relevant 
applications include smart metering, smart grids or 
building installation systems such as heat pumps. 
With the expansion of interface technology, the re-

quirements for reliable communication between the 
different interfaces are increasing. The Radio Equip-
ment Directive 2014/53/EU therefore requires an 
assessment of the overall system if pre-certified ra-
dio modules are used. The VDE Institute has a mo-
bile radio simulator that can be used to establish a 
defined radio communication with the test sample. 
In addition, it is possible to evaluate the transmis-
sion quality during the test. The system can handle 
all common mobile radio standards up to 4G and 
features integrated Bluetooth and WiFi. An expan-
sion to 5G is being planned.
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APPLY NOW

Top employer
The VDE Testing and Certification Institute has been  

named one of Germany’s best STEM employers by the 
Institute for Management and Economic Research (IMWF).

IMWF analyzed and evaluated 20,000 compa-
nies in terms of their attractiveness as employers. 
Among this large group, IMWF also identified the 
most attractive employers for technically and scien-
tifically trained applicants for MIT Technology Re-
view. Two parameters were used to measure this: 
the company’s visibility and reputation on the In-
ternet and its activity and rating on the job market. 
The review considered a range of questions: What 
are good working conditions? What influence do 

money, corporate culture and promotion prospects 
have? And is the job also future-proof? Out of a to-
tal of 20,000 companies, 385 made it onto the list 
of winners – including the VDE Testing and Certi-
fication Institute. The Institute achieved a respect-
able score of 88.8 points out of a possible 100. This 
makes the Institute one of the top employers for ap-
plicants from the fields of science, technology, engi-
neering and mathematics.

P
H

O
TO

S
: P

A
G

E 
40

: S
TO

C
K

.A
D

O
B

E.
C

O
M

/M
ET

A
M

O
R

W
O

R
K

S
; P

A
G

E 
41

: H
A

N
N

IB
A

L 
/ 

VD
E



42
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SECURE IOT

New ETSI guides 
The VDE Institute’s cybersecurity experts  

recommend two new documents from the  
ETSI Technical Standard Committee to manufacturers  

of IoT products to support the development of secure IoT.

The ETSI Technical Committee on Cybersecurity (TC CYBER) has 
published ETSI EN 303 645, a global IoT (Internet of Things) secu-
rity standard for consumer products. This cybersecurity standard es-
tablishes the basic security level for consumer products connected to 
the Internet and serves as the basis for IoT certification systems. The 
VDE Institute also offers testing and certification services based on the 
EN 303 645 standard and the ETSI TS 103 701 test specification. In 
addition to this standard, ETSI has now published new documents to 
help manufacturers on the path to secure IoT products. The “Guide to 
Cyber Security for Consumer Internet of Things” (ETSI TR 103 621 
V1.1.1 (2022-03)) is designed to help manufacturers and other stake-
holders comply with the cybersecurity provisions in ETSI EN 303 645 
and the ETSI TS 103 701 test specification for consumer IoT devic-
es. It explains the relationship between these specifications and how 
they can be used together. It also provides several examples that can 
be consulted to ensure compliance. The technical specification “Cyber 
Security for Home Gateways; Security Requirements as vertical from 
Consumer Internet of Things” (ETSI TS 103 848 V1.1.1 (2022-03)) 
defines security requirements for home gateways that result from the 
analysis performed in ETSI TR 103 743 and that go beyond the re-
quirements defined in ETSI EN 303 645 for consumer IoT devices.
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Tomorrow´s power grids must be intelligent 
We present our PIDU – the brain of the smart secondary 
substation!

• Reduces your operating costs by supporting mass parameterization and 
remote firmware updates

• Provides network transparency and flexibility through remote 
control and metering via SCADA and IOT communication
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to design the
power grids of 
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Join us as application/support specialist 
(m/f/d) in the field of earth fault location and 
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