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TRUSTWORTHY AI

Anyone who wants to be success-
ful in the development of artificial 
intelligence (AI) needs powerful 
processors and lots of energy, data, 
and expertise. China and the USA 
are currently dominating the mar-
ket. Europe wants to catch up in the 
global race. Important steps in this 
direction were taken at the Artificial 
Intelligence (AI) Action Summit held 
at the Grand Palais in Paris in Feb-
ruary 2025: starting in 2026, five AI 
gigafactories are to be built across 
Europe. With over 100,000 AI chips 
per location, the planned infrastruc-
ture can be used by anyone. With 
this democratisation of computing 
power, the European Union wants 
to enable research and industry to 
develop complex AI models inde-
pendently of the big tech companies. 
High-quality data is crucial for train-
ing these models, and European 
industry has more than enough of 
it. Brussels plans to create a single 
market for this purpose. The EU AI 
Act, the world’s first AI law, sets the 
necessary framework. Can artificial 
intelligence be safe, inclusive, and 
trustworthy? Who else but Europe 
has the potential to prove it?
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DEAR READERS,

The turning point of 2022 marked a profound caesura with Europe’s 
security policy. The long-held belief that peace is a natural state and does 
not require deterrence proved to be an illusion. In the face of growing 
hybrid attacks by Russia on our infrastructure, in the Baltic Sea, with-
in the Baltic states and also in Germany, this leaves us with only one 
conclusion: we Europeans are no longer living in peace.

The world is at stake. The Munich Security Conference in February 
revealed an epochal breaking with the past, a turning point 2.0: for 
decades, the Europeans relied on the United States as a protective power. 
Now Washington is shifting its strategic focus to the Indo-Pacific. Europe 
must take its security into its own hands.

The NATO summit in The Hague in June was correspondingly clear: 
Europe’s defence spending is to rise to five percent of GDP. By 2030, 
European NATO countries will invest over one trillion Euros annually. 
But where and how? Wars cannot be solely won through drones. Without 
tanks and other mechanised units, it is impossible to break through front 
lines and capture territory. Those who have more powerful artillery than 
their opponents can halt advancing forces or destroy important supply 
facilities. Nevertheless, AI and unmanned systems have already changed 
warfare. In the future, success will depend on the networking of all 
these systems and making them interoperable. They must be able to be 
connected to an integrated IT infrastructure. That is the core of software-
defined defence.

This issue focuses on how artificial intelligence is not only revolution
ising defence, but is also shaping other areas of life. I hope you find this 
interesting. Enjoy reading.

Yours

Philipp v. Brandenstein
Head of Corporate Communications
Rheinmetall AG

ABOUT THE TITLE PAGE

Data nodes and connections in 
artificial neural networks imitate 
the functioning of the human 
brain, where billions of nerve 
cells communicate via trillions 
of synapses. The stronger the 
connections, the more precise 
the learning – whether machine-
based or neurobiological. Our  
AI-generated cover image 
provides an insight into these 
hidden structures.
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TRAIN LIKE 
PROFESSIONALS
On the initiative of 
Rheinmetall, 59 Ukrainian 
children and adolescents, 
accompanied by their carers 
from the German-Ukrainian 
association Blau-Gelbes 
Kreuz e. V., enjoyed a special 
day by visiting the BVB-
Evonik Football Academy. 
Until the outbreak of the 
war, the girls and boys aged 
between 7 and 17 had all 
lived in Ukraine. After flee-
ing, they found a new home 
with their families in North 
Rhine-Westphalia.

From the meeting point in 
Cologne, BVB team buses 
took the guests to Dortmund, 
where a surprise awaited 
them at the Signal Iduna 
Park. Roman Weidenfeller, 
2014 World Cup winner and 
long-time BVB goalkeeper, 
welcomed the group with a 
selfie session and autograph 
signing. After lunch and a 
tour of Germany’s largest 
stadium, the girls and boys, 
dressed in new BVB sports-
wear, began training at the 
academy: passing, dribbling, 
shooting goals. Playing 
football offered the guests a 
piece of carefree normality. 
A Ukrainian-speaking coach 
interpreted when language 
barriers arose.

More than 6.8 million people 
from Ukraine are current-
ly living in exile abroad, 
40 percent of them are 
children. Most of them have 
suffered from traumatic ex-
periences. Even in Germany, 
the youngsters are confront-
ed with images of the war 
in the media. This makes it 
all the more important to 
give them a short break with 
activities such as the visit to 
BVB, where they can forget 
their worries and fears for a 
moment.
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Rheinmetall’s curb charger has successfully passed the 
real-life test in Cologne. In cooperation with the city and 
TankE, four of the systems were tested for twelve months 
on public roads in Cologne-Lindenthal — inconspicuously 
integrated into the curb, barrier-free, robust and without 
encroaching on the pavement. The case study now pub-
lished shows that the technology, usability, and accep-
tance are just right. With 2,800 charging processes, an 
average of more than two per day and per charging point, 
and 99 percent technical availability, the Rheinmetall 
system is practical — and ready for regular operation. Its 
ease of use was also rated particularly highly in a survey 

of 100 users about their experiences with the innova-
tive solution. The curb charger is now ready 

for series production and offers cities a 
flexible solution for efficiently ex-

panding their urban charging 
infrastructure.

SK YNE X PROTECTS ITALY

Italy is relying on Rheinmetall for its 
air defence: it is the first NATO mem-
ber state to order Skynex systems 
in combination with 35mm revolver 
cannons. The total volume is around 
EUR 280 million. Rheinmetall’s mod-
ular system is particularly suitable for 
close-range protection, for example 

against drones, missiles or cruise 
missiles. Skynex is already being used 
successfully in Ukraine, where it is 
proving its effectiveness under real 
combat conditions. For Rheinmetall, 
the contract with Italy is an important 
step towards establishing a new stan-
dard in cannon-based air defence for 

international armed forces. The pilot 
system, worth EUR 73 million, was or-
dered at the beginning of 2025 and will 
be delivered to the Italian Army by the 
Düsseldorf-based defence corporation 
by mid-2026. According to the con-
tract, three additional systems worth 
EUR 204 million may follow.

CHARGING  
PROCESSES

2,800

The Skynex system 
commissioned by 
Italy consists of a 

sensor and tracking 
unit for airspace sur-

veillance, a control 
station serving as 
a command-and-
weapons control 

centre as well as four 
35mm Revolver Gun 

Mk3 fire units.

Ideal for 
city centres: 
Rheinmetall’s pow-
erful curb charger blends 
discreetly into the existing 
streetscape. The jury of this year’s 
Red Dot Design Award honoured the 
innovative charging infrastructure with 
one of its prestigious prizes.
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Rheinmetall’s growth rate 
is reaching new heights: in 
the first quarter of 2025, 
Group sales climbed by an 
impressive 46 percent to 
EUR 2.3 billion. The mili-
tary business in particular 
continues to be a strong 
driver, with sales growing 
by as much as 73 percent. 
“Rheinmetall is needed”, 
emphasises CEO Armin 
Papperger. The sustained 
high demand is also reflect-
ed in the order figures: new 
orders rose by 181 percent 
to EUR 11 billion, and the 
order backlog reached a 
new all-time high of EUR 
63 billion. Operating profit 
improved by 49 percent to 
EUR 199 million – a strong 
start to 2025. The DAX-listed 
corporation continues to 
anticipate unprecedented 
growth and confirms its an-
nual forecast with at least a 
30 percent plus in revenue. 
“We must and will deliver”, 
said Papperger. The CEO un-
derstands that Rheinmetall 
is significantly closer to its 
goal of becoming a global 
defence champion.

Two acquisitions, one goal
Rheinmetall is strategically expand-
ing its business: with the acquisition 
of Hagedorn-NC GmbH, based in 
Lingen (Ems), the corporation will 
now also manufacture nitrocellulose 
in Germany — a key raw material 
for, among other things, the highly 
sought-after 155mm artillery am-
munition. With the acquisition of 
this long-established company in 
Lower-Saxony, Rheinmetall is secur-
ing its supply chain for propellant 
charge production. At the same time, 

the acquisition of Stascheit GmbH 
in Saxony-Anhalt complements the 
business field of explosive ordnance 
disposal. The long-standing partner of 
Rheinmetall Project Solutions GmbH 
brings decades of experience in the 
detection, recovery, and destruction of 
legacy munitions — including under-
water, as demonstrated by successful 
mine clearance projects in the North 
Sea. Both acquisitions contribute to 
the same goal: supply security, vertical 
integration, and sustainable growth.

Germany’s surrender on 8 May 1945 
ended World War II and liberated Europe 
from Nazi Germany. On the occasion of 
the 80th anniversary, Rheinmetall AG 
and 48 other German companies have 
acknowledged their historical respon-
sibility. In a joint statement, the CEOs 
have sent a clear signal against hatred, 
exclusion, and anti-Semitism. They 
emphasise that it is important to keep 
the memory of the crimes of the Nazi-era 

alive. “There can and will be no closing 
of the books”, is the clear message. 
Looking back is also looking ahead: 
constitutionality, freedom and cohesion 
in Europe are achievements that must 
be protected mutually, emphasise the 
CEOs: “Democracy thrives on participa-
tion — and on dissent. It needs stance 
and courage” — today and in the future.

46
PERCENT  

INCRE ASE IN 
SALES

 You can find all the latest news,
information, and background sto-
ries on the DIMENSIONS website:  
www.dimensions-magazin.de/en

REMEMBR ANCE IS THE FUTURE

Saxony-Anhalt, 1945: liberated 
Polish forced labourers express their 

gratitude to an American GI. During 
World War II, over 13 million civilian 

forced labourers, prisoners of war and 
prisoners from all over Europe had to 

work in the German Reich.

9
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Will self-learning computer programmes 
soon be able to think as well as their 
creators? Opinions are split on this 
question. One thing however is clear: 
artificial intelligence is changing our 
world at an unprecedented pace. AI 
systems analyse complex data sets, 
recognise hidden patterns, and draw 
conclusions – and they do so in a 
fraction of the time required by humans. 
They are revolutionising not only 
research, production, and warfare, but 
also the way we communicate, plan, 
and develop new things. However, deep 
learning also harbours risks, ranging 
from fake videos and discriminatory 
algorithms to questions of control and 
transparency. Harnessing the potential 
of this technology without crossing 
ethical boundaries remains the central 
challenge of our time.



11

THE BLUEPRINT OF LIFE

New medication in no time: AI 
models can now not only decode 
the language of human DNA, but 
also accurately and quickly predict 
the shape of proteins with their 
complex folds. Both lead to a 
deeper understanding of biological 
organisms, which may eventually 
allow diseases such as cancer 
to be cured. The challenges in 
research: the highly complex and 
often opaque AI models sometimes 
make it difficult to reproduce results 
and engage in scientific discourse. 
At the same time, they require 
enormous computing power that 
only large research institutions can 
usually afford.
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PRODUCTIVIT Y BOOST

Machine learning is opening up 
significant efficiency gains in 
industry. AI systems reliably detect 
production faults, generate accu-
rate demand forecasts and optimise 
supply chains. They analyse large 
volumes of production and sensor 
data to control manufacturing 
processes in real time and prevent 
costly downtime of machines. Adap-
tive robots will even be able to per-
form complex tasks autonomously 
in the future. Many companies are 
still overloaded by the implemen-
tation of AI systems: investment 
costs are high, cyber security and 
data protection requirements are 
increasing, and there is a shortage 
of skilled workers.
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THE ALGORITHM WAR

AI-based systems already enable 
precise analysis of reconnaissance 
data and identify threats at an 
early stage. In the future, artificial 
intelligence will become even more 
important for defence capabilities. 
War is complex. Algorithms support 
soldiers on the battlefield in 
making tactical decisions, monitor 
flanks for suspicious movements, 
and improve logistics. Autonomous 
systems in the air, at sea, and on 
land minimise risks for soldiers. If 
self-learning AI models eventually 
develop combat strategies, they 
must be reliably protected against 
cyberattacks and become traceable. 
After all, it is still humans who make 
the final decision.



A lmost exactly ten years ago, I met 
some of Germany’s leading computer 
linguists for a research project. At the 
time, there was a heated debate in the 

field about whether machines could learn our 
language autonomously, i.e. solely based on 
numerous text examples, without a human being 
explaining grammar or connotations of words 
and programming this into them by means 
of fixed rules. At the time, there was no clear 
answer to this question, not even a precise trend 
in the form of a scientific majority opinion. But 
then something unexpected happened. 

HOW CAN THE AI REVOLUTION 
BE VISUALISED?

The language model ChatGPT has 
a concrete idea of what it looks 
like: abstract data patterns and 
organic neural textures merge into 
a humanoid robot structure – face-
less, with flowing forms, glowing 
synaptic bridges, and warm colour 
accents of white and gold. And 
on request, it also provides the 
prompt, i. e. the specific instruc-
tion for Midjourney to visualise its 
ideas with the help of the AI image 
generator.

What is need-
ed for the next 
AI revolution?

Where do we currently stand in 
the race concerning human-like 

artificial intelligence – and 
how did we get here? Looking 

back at the history of AI, certain 
patterns repeat themselves 

frequently. This also helps 
to assess the current hype.

Author: Eva Wolfangel
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I need to take a step back here to explain the 
scale of this. The past leads directly to the 
present – and from here to the future. What 
happened back then is symptomatic of AI devel-
opment: it happens again and again, just on a 
different level each time. Once you understand 
that, you can make sense of the future yourself.

I had already been in contact for some time with 
one of these scientists, a computer linguist at the 
University of Stuttgart, because I was fascinat-
ed by his work: Jonas Kuhn. His group had, for 
instance, researched how and to what extent 
people connect with each other in conversation 
– both linguistically and phonetically. At that 
time, computer linguistics in general was not 
primarily regarded as a discipline of machine 
language generation, as is often the case today. 
Rather, it also had the opposite effect: AI can 
also be used to learn a lot about people. This is 
still the case today, even if it sometimes gets lost 
in the chatbot hype.

In 2012, the Stuttgart group finally proved that 
sympathy is, to a certain extent, measurable, 
based on how people adapt their language to 
each other: if I find someone likeable, I uncon-
sciously adapt my language during a conversa-
tion.

THE PATTERN OF AI: FROM BREAKTHROUGH TO 
BREAKTHROUGH
The advancement of technology at the time made 
this type of research possible: computers were 
becoming increasingly powerful and capable of 
processing ever larger amounts of data. Artifi-
cial intelligence entered public consciousness 
during these years – at least among those who 
were interested in the subject. What happened 
in 2015 can certainly be described as the second 
AI revolution – but more on that later. To date, 
there have been three such significant advances 
in the history of AI, each triggered by improved 
technologies and each followed by fundamental 
discussions. And it was precisely this develop-
ment that led to controversy among computer 
linguists, the field of research that laid the foun-
dation for today’s AI revolution and the birth of 
large language models.

I can still remember the indignation in the 
researcher’s voice when he eventually told me 
about Canadian scientists working on image 
recognition in January 2016. They had brazenly 
meddled in linguistics without knowing any-
thing about the intricacies of linguistics. But 
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CAT

CAT

that was precisely the point: at the time, image 
recognition science was the first field to make 
effective use of so-called deep learning. The term 
can be taken quite literally: with the increase 
in computing power, it had become possible 
to create “deeper” neural networks, networks 
with significantly more layers than before. This 
allowed even larger amounts of data to be pro-
cessed in even greater detail. But how can image 
recognition systems generate language?

WHAT EXACTLY IS AI?
Before we get to this and to the question of what 
linguists were arguing about back then: image 
recognition is a good example to pause brief-
ly and explain how AI works. To understand 
artificial intelligence, one concept is particularly 
important: pattern recognition. This remains the 
basis of AI to this day. The success of chatbots is 
also rooted in this concept.

Machine learning systems – and I use this term 
synonymously with AI, which we will come to in 
a moment – are particularly good at recognising 
patterns in large amounts of data. For example, 
take cat pictures: AI learns to recognise images 
by being fed numerous examples – known as 
training data. In the case of cats, this means 
thousands of photos of cats and just as many 
images with other subjects.

These images are annotated by humans: that is, 
information is added for the AI about whether or 
not a cat is shown in an image. Because the ma-
chine receives hints, this process is misleadingly 
referred to as ”supervised learning”. Neverthe-
less, from that point on, AI ”educates” itself, 
notably without supervision: it may recognise 
that a cat has four legs, two ears, fur, and so on. 
The system extracts the information it needs 
from the training data to distinguish cat images 
from other images. In a sense, it understands 
the ”pattern” of cats. Which specific factors the 
machine considers relevant remains unclear to 
humans at first. This is why AI systems are often 
regarded as black boxes. Their decisions cannot 
be traced. Even though progress has been made 
in terms of transparency, such explanations are 
always only approximations.

In contrast to supervised learning is unsuper-
vised learning. Here, the AI system receives data 
in which it is supposed to recognise patterns 
independently – without any additional input 
from humans. The only instruction is, for exam-
ple, “find ten groups in this data”. The system 
then searches for patterns that are suitable for 
clustering the data into ten meaningful groups. 
Or the instruction is “find anomalies in this 

DEEP LEARNING
is a subfield of machine learning based on artificial neural 
networks (ANNs) and large amounts of data. ANNs consist of 
a large number of nodes that are interconnected and arranged 
in several “layers”. These digital nerve cells receive, process, 
weigh, and transmit data – from the input layer through hidden 
layers to the output layer, which delivers the final result. With 
hundreds of hidden layers, ANNs can perform highly complex 
tasks and make accurate predictions.

Developers train AI systems with specific training data that 
models the desired behaviour. Validation data is used to 
check the accuracy of the expected results. This also allows 
an assessment of how the ANN processes the training data 
during the learning phase. After training, the AI is evaluated 
using the test data.

Input 
layer

Output 
layer

Hidden layers

Prediction

Training data

Validation data

Test data
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data”. Such systems can be used, for example, to 
identify suspicious activity in networks. This is 
currently used in IT security, where AI systems 
monitor data traffic in a company, learn the usu-
al patterns, and sound the alarm if this traffic 
suddenly changes in a noticeable way: this could 
be the first sign of a cyberattack or espionage.

HISTORY OF AI: THE DEFINITION HAS GROWN 
ALONGSIDE THE TECHNOLOGY
Despite the processes in AI systems often being 
incomprehensible to humans, this ”learning 
from data” is ultimately nothing more than a sta-
tistical evaluation of large amounts of data, and 
forms the core of today’s artificial intelligence. 
The exact definition of AI is a matter of debate 
among experts, but using machine learning as 
the basis for this definition is widely accepted.

Nevertheless, this definition has evolved over 
time. The term ”artificial intelligence” was 
coined much earlier, at a time when many 
people equated it with computer programmes, 
which dominated the technological landscape at 
the time: rule-based, deterministic instructions 

for machines that simply carried out the spec-
ified complex calculations. This can also lead 
to results that some people find ”miraculous”. 
That’s why the term has always been good for 
imagining a greater future. But these visions 
have always come crashing down to earth.

The term ”artificial intelligence” was formulat-
ed almost 70 years ago. In the summer of 1956, 
ten scientists gathered in New Hampshire, USA, 
for a kind of summer school called the Dart-
mouth Summer Research Project on Artificial 
Intelligence. There are good reasons to believe 
that the term artificial intelligence was chosen 
primarily for marketing reasons at the time: the 
ten pioneers – including John McCarthy and 
Marvin Minsky – needed financial resources for 
their project. And back then, as today, fancy new 
terms referring to science fiction were a success-
ful marketing tool.

The term first appeared in a kind of funding 
application, even if the amount seems almost 
laughably small in comparison to today’s invest-
ments in AI: the AI pioneers applied for travel 
expenses and living costs totalling USD 13,500 
for their eight-week workshop at the Rockefeller 
Foundation. The aim was to hold a seminar on  
”artificial intelligence ” based on the assumption 
“that all aspects of learning and other character-
istics of intelligence can be described so precise-
ly that a machine can be built to simulate these 
processes”. Within two months, they wanted to 

2 Eliza is considered 
to be one of the 
first chatbots in the 
history of computer 
science. Devel-
oped in 1966, the 
computer programme 
enabled natural 
language communi-
cation between hu-
mans and machines 
via text input.

3 In the summer of 
1956, John McCar-
thy and nine other 
American computer 
scientists held the 
first conference on 
artificial intelligence 
at Dartmouth College 
in New Hampshire.
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find out “how machines can be induced to use 
language, make abstractions, develop concepts, 
solve problems of the kind currently reserved 
for humans, and improve themselves”. They be-
lieved “that significant progress can be made in 
one or more of these problem areas if a carefully 
assembled group of scientists works together 
on them for a summer”. What sounds like a 
prophecy in retrospect was, at the time, mostly 
just bold words. In the short first summer of AI 
in 1956, there was no breakthrough: machines 
were finally able to ”use language”, but in a 
rather stiff way. Even the chatbot Eliza couldn’t 
hide that. As one of the first machines to pass 
the Turing test, the software made quite a few 
headlines. Looking back, it sounded very much 
like the “stochastic parrot” that many people 
still suspect language models to be today.

Those were a lot of terms – so let’s start from the 
beginning: Eliza is a chatbot, developed in 1966 
at the Massachusetts Institute of Technology 
(MIT). It was designed to imitate a psychothera-
pist – which the programme apparently did quite 
successfully, because many people interacting 
with it on a screen were unable to definitively 
distinguish the chatbot from a human being. 
This is also the criterion for the Turing test, 
which checks whether a machine behaves in 
a dialogue in such a way that a human being 
mistakes it for another human being. However, 
anyone who talks to Eliza today wonders how 
this could have happened: the answers do not 
seem as if Eliza really “understands” what her 
counterpart is saying.

BREAKTHROUGH IN STATISTICS: THE BIRTH OF 
MODERN MACHINE LEARNING – OR THE FIRST 
AI REVOLUTION
However, this was partly because AI in its cur-
rent form did not yet exist: machine learning, 
the basis of what constitutes AI today, only made 
its breakthrough in the 1990s and 2000s. In 1995, 
support vector machines formed the mathemat-
ical foundation of modern AI algorithms. A year 
later, the first AI textbook on the new technology 
was published by US computer scientist Tom 
Mitchell, simply titled Machine Learning. In the 
early 2000s, these initial approaches found their 
way into the public eye when Amazon began 
experimenting with its so-called Recommender 
System: the well-known recommendation system 
that suggests which products customers might 
also be interested in.

The models of this phase, known as the “statis-
tical turning point”, were able to identify initial 
patterns in data sets, which experts considered 
to be the first AI revolution. However, this search 

only worked well if humans told the machines 
exactly what to look for beforehand. Such mod-
els struggled to cope with images, language, or 
large amounts of data. 

BREAKTHROUGH IN DEEP LEARNING
That changed somewhat in 2015/16, which takes 
us back to linguistics and the debate within the 
field: those years saw the breakthrough of “deep 
learning” – the second AI revolution, so to 
speak. It first manifested in image recognition: 
thanks to more powerful technology, machines 
were able to recognise cats (and all sorts of oth-
er things) much better than before. And another 
strange thing happened: those researchers from 
the field of visualisation “threw texts into their 
systems”, as computer linguists described it to 
me at the time – and obtained quite passable 
language generation.

All of a sudden, the visualisation experts 
achieved a result that had previously taken 
computer linguists years of work. It was now 
clear that the influence of humans and their 
grammatical rules is far less significant than 
previously thought. AI is apparently capable 

Chatbot: speech- or 
text-based digital 
dialogue system

Stochastic parrot: 
metaphor for 
language models 
that can generate 
human-like language 
without under-
standing the actual 
meaning.
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4 Thanks to natural 
language processing, 
artificial intelligence 
has begun to write 
and speak like a 
human being. With 
this ability, ChatGPT, 
DeepSeek and Co. 
are fundamentally 
changing the way we 
live and work.

5 As early as 1968, 
HAL 9000, the 
autonomous super-
computer aboard 
the Discovery One 
spacecraft in Stanley 
Kubrick’s vision-
ary science fiction 
film 2001: A Space 
Odyssey, symbolised 
the fear of uncon-
trollable artificial 
intelligence. When it 
perceives a conflict 
between its mission 
and the astronauts’ 
plans, HAL begins to 
eliminate the human 
crew members.

of recognising patterns in large amounts of 
language and text data that enable it to generate 
language without knowing any rules.

AI therefore finds patterns that we humans are 
not aware of. Ultimately, this pattern recogni-
tion leads to the performance of AI as we know 
it today. But further breakthroughs were needed.

BREAKTHROUGH IN ATTENTION
Thanks to generative AI, such as chatbots and 
image generators, the public can now follow 
live how “good” AI has become. This third AI 
revolution was also triggered by a technical ad-
vance: the so-called attention approach, which 
is the basis of almost all major chatbots. In 
their famous paper “Attention is all you need”, 
researchers at Google Research showed back in 
2017 that a relatively simple mechanism leads 
to a better performance in machine language 
processing than the so-called recursive models, 
which had previously been considered as the 
ultimate solution.

What started out as an interesting idea has 
revolutionised language models. Since then, 
they have become truly eloquent – with all the 
problematic consequences, such as people be-
lieving them too easily, even when they generate 
nonsense.

It was not foreseeable that AI would become so 
articulate in this way. Even experts have watched 

the rise of ChatGPT and Co. with fascination. 
And this, like the waves of ups and downs 
throughout the history of AI, is also a recurring 
theme: its unexpected successes. Advances in 
AI seem difficult to predict. This is also linked 
to the fact that much of what happens in these 
models cannot be explained – which leads to 
challenges, especially in certain cases of appli-
cations.

FROM INEXPLICABILITY TO RACISM: 
PROBLEMS WITH AI UNTIL TODAY
After all, our interaction with AI is not limited to 
the largely trivial chats that many of us currently 
engage in with it. AI has been working for us all 
in the background for many years – whether in 
the form of navigation systems, voice control 
such as Siri or Amazon Alexa, or even question-
able creditworthiness decisions that also could 
be based on distortions in the training data. 
There have been and continue to be examples 
of algorithmic systems that grant women lower 
loans than men, even when they have the same 
income. Or there are systems in application 
processes that take racist or sexist criteria into 
account in the background and systematically 
disadvantage certain applicants.

These so-called biases often go unnoticed be-
cause they are invisible to us humans. We cannot 
understand how AI systems make their deci-
sions, nor do they explain it to us. The training 
data, on the other hand, contains thousands of 

ALL YOU NEED IS ATTENTION

The revolutionary aspect of advanced AI 
models such as ChatGPT is their attention 
mechanisms. Instead of treating all parts of a 
data input as equal, the learning algorithms 
calculate which pieces of information are rel-
evant for performing the task and how closely 
the relevant data are related to each other. 

This selective focus enables them to under-
stand and interpret complex relationships and 
dependencies in data much more effectively. 
At the same time, access to the overall context 
is retained, so that no meaningful details 
are lost. 
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years of global power relations – in other words 
racism, sexism, the exclusion of humanity. It is 
difficult to “clean up” these biases to such an 
extent that they do not keep resurfacing. This 
is because they are also hidden in many ways 
in patterns in this data that we humans are not 
aware of or cannot intuitively detect.

For AI to become truly suitable for everyday 
use, regulations and innovations are needed to 
eliminate these weaknesses, even if this is any-
thing but easy. EU legislation, known as the AI 
Act (see page 2), is a first step in this direction. 
Critics argue that it is too strict and warn that 
it could ultimately stifle innovation in Europe. 
However, the law also highlights what is still 
lacking in terms of robust and fair AI, including 
explainability, transparency, and proof that 
biases have been eliminated or at least do not 
influence decisions.

The big question is: how do we achieve secure, 
transparent, self-explanatory AI systems? The 
current approach, whereby humans only realise 
that something is wrong when these systems 
make incorrect or even dangerous decisions, 
cannot be the right way to go.

SALVATION OR DANGER: POWERFUL AI
Some are betting on a different option: truly 
intelligent AI. After all, if AI is really as intelli-
gent as humans, it could – so the hope – also 

make truly intelligent decisions. However, there 
is also a risk that it will develop its own evil 
attitude and thus become truly dangerous. This 
is the basis for all the doomsday scenarios we 
keep hearing about. Personally, I believe that 
it is much more likely that such general AI will 
be helpful. At least when operating on its own 
initiative. What criminals or dictators will do 
with it is another question. However, it seems 
implausible to me that AI will develop its own 
evil attitude.

The current third AI revolution is certainly caus-
ing quite a stir. But it remains to be seen whether 
it can actually take AI to a new level which is 
closer to human intelligence. We are talking 
about artificial general intelligence (AGI). 

WHAT IS NEEDED FOR THE FOURTH AI 
REVOLUTION?
If we now look back to the beginning of this 
text, it becomes clear that the bet is back on. If 
you imagine development as a spiral, a circular 
movement that expands into space and in which 
the same themes keep repeating themselves, 
albeit at a new, more advanced level, then we 
have arrived at the top floor with the question 
“Are statistics alone enough?” Thus, it is no 
longer just a question of whether statistics are 
sufficient for making recommendations or learn-
ing languages, but whether they are sufficient 
“for everything”: Can artificial intelligence use 

AI SUPREMACY
In 2024, the USA 
once again dom-
inated the global 
market for private 
investment in arti-
ficial intelligence. 
The European Union 
(including the 
United Kingdom) 
followed far behind, 
with China in third 
place. Each of them 
wants to mobilise 
additional capital 
and sovereign wealth 
funds amounting to 
billions over the next 
few years: the USA 
with USD 500 billion, 
China around USD 
137 billion and the 
EU USD 200 billion.
 
Sources: Statista 
Research Department 
and others.

6 and 7 At the AI 
Action Summit in 
Paris in February 
2025, European 
initiatives, compa-
nies, and politicians 
demonstrate that 
they are ready to 
catch up in the race 
for AI. According to 
EU plans, five AI gi-
gafactories are to be 
built across Europe 
from 2026 onwards. 
Brussels is thus 
following the proven 
CERN model of sci-
entific cooperation 
and creating large, 
scalable data centres 
for AI.
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JAPAN
USD

8.12bn

AU
USD

3.22bn

CHINA
USD

14.3bn

EU
USD

19.4bnUSA
USD

109bn

EVA WOLFANGEL
is an award-winning 
journalist, speaker, 
and presenter. In 
2019/20, she was 
a Knight Science 
Journalism Fellow at 
MIT in Boston, USA. 
She was awarded 
the Reporter Prize 
in 2020 and named 
European Science 
Journalist of the Year 
in 2018. She writes 
about topics such as 
artificial intelligence, 
virtual reality, and 
cybersecurity.

language data alone to understand not only 
language, but the whole world?

Once again, there are two camps: while some 
experts are already raving that language models 
are the first step towards AGI and that it is 
apparently possible to piece together the entire 
world from language data, others are warning 
that chatbots only simulate understanding. 
Without genuine understanding, they say, there 

will be no fundamental progress in AI. While 
some argue that AI will continue to improve as 
larger models and more training data become 
available, others say that we have reached a pla-
teau where the classic scaling (“higher, faster, 
farther”) will no longer yield significant gains.

At the same time, developments in China (such 
as the chatbot DeepSeek) show that it may be 
possible to achieve a lot with less effort and a 
different architecture. This in turn shows that 
billion-dollar investments like those made by 
the US government are not everything, but that a 
“substantial” breakthrough may still be needed: 
the fourth AI revolution.

Some researchers are now saying that humans 
may need to intervene more after all. This could 
take the form of “AI textbooks” – training data 
specially curated by humans – or “symbolic 
AI”: systems that are once again based more on 
logical rules.

Anyone who believes that history repeats itself 
will reject this approach. I also lean towards 
the plateau faction, but I cannot warm to the 
idea that more human input is needed. After 
all, it was not necessary for the breakthroughs 
achieved so far. For me, however, one thing is 
clear: language alone is not sufficient as a basis 
for AGI. What holds the world together at its core 
is conveyed and understood on other levels. As 
impressive as chatbots are, part of their success 
is simply due to the fact that we humans are 
easily deceived and confuse eloquence with 
intelligence.   
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by AI. Artificial intelligence is based on 
machine learning, which means that 
any AI can only be as good as its data-
base, i.e. the learning data it is fed.

In which areas do you see the great-
est potential? 

AI is already an important tool for us at 
Rheinmetall. It is increasingly support-
ing us in internal business processes, 
in IT, in development, and in testing. 
AI opens up entirely new possibilities 
for simulation. Just one example: in 
the USA, nuclear tests are already 
being simulated on supercomputers 
through AI assistance.

In the future, AI will help people 
wherever decisions need to be made 

How can artificial intelligence (AI) take advantage of 
its strengths on the battlefield of tomorrow? Where are 
the risks? Klaus Kappen, Chief Technology Officer at 
Rheinmetall, coordinates research and development. He 
provides the answers in an interview with DIMENSIONS.

How do you assess the current de-
velopment of artificial intelligence 
and its impact on industry? 

We are in the midst of a new indus-
trial revolution that will affect many 
areas of life – and it is already doing 
so today. It is driven primarily by the 
availability of increasingly powerful 
hardware that enables enormous com-
puting power. AI will have an impact 
on processes throughout industry 
and will change the development of 
technologies significantly. Rheinmetall 
wants to play an important and for-
mative role here by using AI to further 
enhance our products. However, the 
premise will always be to maintain 
control. Another challenge is to verify 
seemingly plausible results produced 

in a dynamic environment based on 
comprehensive data. This will become 
increasingly important, particularly 
in a military context, where highly 
complex situations and huge amounts 
of reconnaissance data must be dealt 
with – and every second counts when 
tactical decisions are needed.

What role does AI play at 
Rheinmetall, both in the civil 
and military contexts?

AI has long been part of our corporate 
strategy; we are becoming an AI house. 
Together with our innovation team at 
Rheinmetall IT Service, we have already 
identified around a hundred so-called 
use cases for AI in our investigations 
that involve supporting everyday work, 

“We are 
becoming an 
AI house”
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areas: in the gathering and evaluation 
of information, in decision-making, 
and in the attainment of combat supe-
riority. For example, AI can be trained 
to recognise and identify enemy vehi-
cles and to propose courses of action. 
AI thus helps humans to improve the 
quality of information in dynamic 
situations and to make decisions.

Who is driving this development? 
Are customers demanding AI in 
their systems, or is the industry 
pushing it forward?

I think it’s both. We show our custom-
ers what is technically possible and 
where technology can relieve people. 
On the other hand, the military has to 
cope with increasingly complex tasks 

KLAUS KAPPEN,  
born in 1969, has been 

the Chief Technology 
Officer (CTO) of 

Rheinmetall AG since 
2018. In this role, he is 

responsible for creating 
and maintaining 

Rheinmetall’s 
technological expertise 
as well as coordinating 

all research and 
development projects. 

With his many 
years of expertise 

in military research 
and technology, 

Kappen supports 
other departments 

in developing 
comprehensive system 

concepts for large-scale 
projects for the armed 

forces.

and we are now validating them. These 
include chatbots, knowledge man-
agement, process automation, quality 
control, and assistance solutions for 
creating files for PowerPoint or other 
applications. It doesn’t matter to us 
whether these potential applications are 
military or civil in nature, because tech-
nically there is no difference. AI is find-
ing its way into many of our products 
and will support and relieve soldiers in 
many of their tasks in the future.

How does AI influence decision- 
making processes in military opera-
tions? What are the advantages and 
the risks?

In future, AI will primarily play a 
role in tactical systems in all military 

with a decreasing number of person-
nel, because manpower is a scarce 
resource. That’s why our customer 
attaches great importance to automat-
ing repetitive tasks and using technol-
ogy to relieve people of unnecessary 
tasks.

But aren’t technical systems also be-
coming increasingly complex, to the 
point where humans will no longer 
be able to operate them without AI 
support?

One could see it that way – some cars 
are already overwhelming their drivers 
today. In the military sector, the more 
tasks the operator has to perform, 
the more assistance is needed. AI will 
therefore become an indispensable 

“Artificial intelligence 
has long been 

indispensable to a 
country’s defence 

capabilities.”
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component of state-of-the-art combat 
systems.

Let’s stay at combat systems. Will 
we have to fear killer robots in the 
future?

We won’t build them. We’re not 
allowed to build them – and our cus-
tomers don’t want them either. After 
all, there are clear rules of engage-
ment and other legal requirements 
that always place responsibility with 
humans. AI does not make indepen-
dent decisions in our systems but 
rather makes suggestions based on the 
information it has evaluated. Humans 
are responsible for everything they 
do: when firing artillery, deploying a 
guided missile – or even a semi-auto-

mated weapon. This is referred to as 
the “human in the loop” principle: 
humans have ultimate control, make 
the decisions, and bear the responsi-
bility.

But would a killer robot that makes 
its own decisions be technically 
possible?

Certainly. And unfortunately, we can-
not assume that all countries or actors 
will adhere to the same ethical stan-
dards and international regulations 
that are binding for us. In the military 
sphere, we must expect that one day 
we will be facing killer robots.

Do you already have products that 
use AI? 

We are already delivering products 
that are “ready for AI”, such as the 
Boxer wheeled armoured vehicle in 
the Heavy Infantry Weapon Carrier 
version for the Bundeswehr. If the 
customer wishes, we can retrofit the 
AI later. This specifically involves 
an AI-based turret architecture that 
we have developed – the Automated 
Turret Target Acquisition Component 
– also known as AT-TAC. It serves 
to automatize reconnaissance and 
observation tasks in the turret, hence 
assisting in target search, classifica-
tion, and threat assessment. Our new 
Panther battle tank and Lynx infantry 
fighting vehicle are also prepared for 
the use of AT-TAC. When we deliver 
SAR reconnaissance data from space 
to our customers in the future ...

…from your partnership with 
Finnish satellite operator ICEYE… 

… yes, AI also plays an important 
role in evaluating and utilising this 
data. And in the drone sector, we are 
developing a neural network for our 
Unmanned Aerial Vehicles (UAVs) that 
can identify potential military targets 
from a drone’s perspective, even from a 
great distance. We are also working on 
an AI model that enables the recogni-
tion of an object from the perspective 
of another drone or at a later time. This 
is already being integrated into the 
first UAVs. In the audio event classifica-
tion, we are focusing on passive audio 
reconnaissance to support situation 
awareness by using AI to warn us of 
approaching vehicles, drones, etc. – as 
an artificial intelligent ear. I could list 
many more examples …

…certainly, also from the civil sec-
tor?

Of course. We already use AI for bird 
protection in wind turbines, for exam-
ple (see article on page 28ff: ProTec-
Bird). Or in driver monitoring systems, 
which will be required by law in all 
new civilian vehicles in the future. AI 
can recognise faces, but also gestures, 
yawning, blinking, and much more. 
At our subsidiary Rheinmetall Yard-
stick Robotics, we are working on the 
AI-based commissioning and certifica-
tion of robot systems, for example for 

“The reliability or resil-
ience of AI is a factor that 
we value highly.”
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 You can read the full interview at 
www.dimensions-magazin.de/en

learning new tasks such as loading and 
unloading for autonomous transport 
on a factory site.

How does Rheinmetall protect its 
AI systems from cyberattacks and 
manipulation?

On the one hand, AI systems are 
vulnerable to so-called adversarial 
attacks. If an adversary is familiar 
with the AI model, they may be able 
to mislead the AI by deliberately falsi-
fying data in a way that is difficult or 
impossible for the user to detect. The 
reliability or resilience of AI is there-
fore a factor we consider to be highly 
important.

On the other hand, objects recog-
nisable by AI systems – via satellite 
or other imaging sensors – can also 
be camouflaged by means of optical 
distortion so that they are no longer 
reliably identifiable by AI. On their 
own terrain, an enemy can easily 
employ camouflage and deception. 
However, data from the past can pro-
vide important reference points that 

could be used to verify and identify 
such distortions.

Consequently, the same applies 
here: control is better? 

Yes. If I use several sensors inde-
pendently of each other and combine 
the data obtained – this is referred to 
as multi-sensor data fusion – I can 
reduce risks. The more data I have 
for validation and comparison or for 
retraining models, the more reliably 
the AI works. And as with all military 
systems, the same applies here: it must 
not fall into enemy hands. In this case, 
protection and self-destruction mecha-
nisms come into effect.

How does Rheinmetall manage to 
attract qualified specialists in the 
global competition for AI talent?

We are in a comfortable position 
here, as we receive many applications 
from people who would like to join 
us. We also cooperate with several 
universities and research institutions, 
and are in contact with young talent. 

“Techies” are keen to get involved 
with us. 

Let’s take a look at the future – what 
will happen next?

The growth in capability and combat 
effectiveness of our products will 
be driven by software and AI in the 
future. Our vehicles and system archi-
tectures will allow upgrading during 
the product’s life cycle with minimal 
effort. Many systems will be automat-
ed to the utmost level in the future. 
Humans will only intervene where 
artificial intelligence cannot provide a 
solution and/or where responsibility 
is required. All this is going to happen 
rather quickly – the future is already 
within reach!

Mr Kappen, thank you very much for 
the interview.   

The interview was conducted by Oliver 
Hoffmann.

Allies for the infantry: 
Rheinmetall’s 

autonomous un-
manned ground 

vehicles use artificial 
intelligence methods.
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Disinformation has influenced public opinion since time 
immemorial. What is new is how quickly and convincingly it 
goes viral today. With the help of artificial intelligence (AI) 
and a little practice, almost anyone can now generate authen-
tic-looking images or manipulate audio and video record-
ings. How does this affect our democracy and security?

ZDF presenter Christian Sievers is al-
legedly promoting dubious investments, 
German chancellor Friedrich Merz has 
issued a statement disparaging democ-

racy, and US pop icon Taylor Swift has been 
compromised with fake pornographic images. 
Deepfakes such as these examples are circu-
lating en masse online. These are manipulated 

image, video, or audio files that are generated 
with the help of artificial neural networks and 
methods of deep learning. The tools required for 
this are freely available. The more data AI re-
ceives about the appearance, facial expressions, 
and gestures of the people concerned, the more 
authentic and realistic the computer-generated 
fakes appear.

When pictures 
learned to lie
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LONG TRADITION
Omitting context, altering facts, spreading 
lies: fake news is not a new phenomenon. Its 
history dates back more than 2,000 years. Since 
ancient times, disinformation campaigns have 
been used to discredit political opponents, gain 
financial advantages, unsettle the public, or 
stir up mistrust, fear, and anger. However, with 
the possibilities offered by social media and AI 
technologies today, disinformation is reaching a 
new dimension.

IDENTITY FRAUD IS RISING RAPIDLY
According to the Identity Fraud Report published 
by the Entrust Cybersecurity Institute in early 
2025, a deepfake attack took place every five 
minutes last year. The amount of fake digital 
documents and identities has increased by 244 
percent compared to 2023. At the same time, 
scams are becoming increasingly sophisticated. 
A particularly sensational case occurred at lux-
ury car manufacturer Ferrari. Using a perfectly 
imitated, AI-generated voice of CEO Benedetto 
Vigna, cybercriminals attempted to initiate a 
large money transfer. The contacted manager 
became suspicious. Other companies, such as a 
subsidiary of payment provider PayPal and the 
US network component manufacturer Ubiquity 
Networks, were less fortunate.

PROPAGANDA WEAPON OF THE FUTURE
However, deepfakes are not only a growing 
threat to businesses. With the increasing preva-
lence of fake audio and video recordings, there 
is also a growing risk of political influence being 
exerted in elections, public discourse, and state 

DEEPFAKES IN NUMBERS 

Increase in deepfakes in countries with elections 
in 2024 …

… in Bulgaria by

3,000%

… in Germany by

142%
… in USA by

303%

… in South Korea by 

1,625%

… in Portugal by

1,700%

… in South Africa by  

500%

… in Belgium by   

800%

Source: sumsub Data reports

conflicts. In March 2022, an alleged surrender 
video of Ukrainian President Volodymyr Zel-
ensky appeared. While such first-generation 
deepfakes were relatively easy to expose, today’s 
high-quality fakes are much more difficult to 
detect. Which eyewitness reports from the war 
zones are real and which are fake?

LOSS OF TRUST
Deepfakes cast doubt on the veracity of news, 
fuel conflicts, and demoralise people. They 
undermine trust in democratic institutions and 
contribute to polarisation and social division. 
The more anger an item triggers, the greater the 
chance that people will react to it – and thus 
create outreach on social media. Another effect 
is the so-called lie dividend: the loss of trust 
caused by deepfakes makes it all the easier for 
autocrats and populist parties to claim that real 
videos are fake.

TARGETING DEEPFAKES PRECISELY
To minimise the risks posed by deepfakes, it is 
essential to have solid digital-literacy skills. Sus-
picious audiovisual media should be critically 
examined and verified using other sources. At 
the same time, AI-based detection systems and 
robust security protocols can help.     Pk

1 The hurdles for 
generating so-called 
deepfakes are low: 
freely available 
tools can be used to 
create fake video and 
audio files in a short 
amount of time – 
often without any 
technical knowledge.

2 When a fake 
video of President 
Volodymyr Zelenskyy 
surrendering was 
circulating on the 
internet in 2022, 
Facebook’s parent 
company Meta took 
it off the net just one 
day later. The state-
ment from Meta’s 
head of security at 
the time can be seen 
on the smartphone 
display.

2
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Neural networks 
powering wildlife 
protection
What was originally developed for air defence against 
drones and enemy missiles is now also helping to protect 
endangered birds of prey from wind turbines. With its 
AI-based anti-collision system AVES, the Husum-based 
start-up ProTecBird is a leader in Europe – thanks not 
least to software components from Rheinmetall.

T he white-tailed eagle, Germany’s na-
tional bird and Europe’s largest bird of 
prey, prefers coastal areas and lakes as 
its hunting ground. If it breeds near a 

wind farm, operators often face considerable 
financial losses. This is because not a single 
wind turbine will turn during this period – and 
that’s from March to September. Due to the strict 
legal requirements, blanket shutdowns like this 
are widespread.

The Husum-based start-up ProTecBird has 
demonstrated that species protection and the 
urgent expansion of wind energy need not ex-
clude each other. Founded in 2021, the start-up 
worked in close cooperation with Rheinmetall to 
bring an officially certified anti-collision system 
onto market within just three years. The system 

can temporarily slow or stop individual turbines 
when protected species such as white-tailed ea-
gles, red kites, peregrine falcons, or marsh harri-
ers come dangerously close to rotating blades.

ON TARGET: BIRDS INSTEAD OF DRONES
At the heart of the camera-based solution is a 
software component previously used exclusively 
in the military sector. Developed by Rheinmetall, 
the software operates as follows: when hostile 
drones or missiles are approaching, the soft-
ware can automatically detect them from great 
distance on the horizon using complex real-time 
image processing. It can then track them dy-
namically using multiple cameras, classify them 
and calculate their trajectory in order to inter-
vene in time in the event of a threat. Thanks to 
its sophisticated image processing algorithms, 

1
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1 ProTecBird’s 
innovative AI-based 
anti-collision system 
promotes the expan-
sion of wind power 
plants without com-
promising species 
protection.

Rheinmetall’s surveillance and tracking software 
can be used in a wide range of domains: from 
air defence to naval systems, armoured vehicles, 
and now wildlife protection.

ORCHESTRATION OF MULTIPLE SOFTWARE 
MODULES
Unlike drones or vehicles, birds can rapidly 
change shape significantly whilst flying and 
are highly agile in their movement. To meet 

these unique challenges, Rheinmetall’s various 
development teams had to adapt the software. 
This not only involved the algorithms and track-
ing functionalities, but also the interaction with 
the AI-based species recognition software and 
the ProTecBird control system which required 
joint programming and integration efforts.

The result of several years of development work 
is impressive. “Thanks to Rheinmetall’s software 
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components, our AVES anti-collision system can 
detect birds at a distance of up to 1,000 metres, 
with an accuracy of nearly 99 percent,” empha-
sises Thorsten Heinzen, CEO of ProTecBird. The 
pan-tilt cameras mounted on the wind turbines 
are all interconnected. When the nearest camera 
zooms in on the animal, the species-specific 
AI is activated. The software can identify the 
species in a distance of around 800 metres. If 
it is a protected species, the integrated track-
ing module detects the bird’s altitude, flight 
direction, and speed. “Based on geo-referenced 
data, our system calculates exactly when there 
is a risk of collision”, explains Heinzen. “At that 
point, AVES initiates a slowdown of the affected 
turbine, bringing the rotor into what’s known 
as ‘idle mode’.” According to legal regulations, 

there is no longer a risk to the bird at 2.5 revolu-
tions per minute. 

OVER SIX MILLION TRAINING IMAGES
“Reliably identifying and tracking the protected 
species among the hundreds of birds in a wind 
farm requires a high-performance system”, em-
phasises the CEO of the start-up. Key to success 
is the quality assurance in the neural network. 
“Training the AI-model has been – and contin-
ues to be – a major undertaking”, says Heinzen. 
ProTecBird deploys several fieldwork teams 
that record birds of all kinds at all seasons and 
under all weather conditions. At the Husum site, 
the individual images are then labelled. A team 
of 44 employees tag the screenshots not only 
with the name of the species depicted, but also 

2

HIGH-DEMAND 
TECHNOLOGY
Rheinmetall’s long-
standing expertise 
in the development, 
integration, and de-
livery of air defence 
technology is in 
high demand – not 
only from ProTec-
Bird. Together with 
Diehl Defence and 
Hensoldt Sensors, 
the Düsseldorf-based 
defence corpora-
tion is developing 
the new close- and 
very-close-range air 
defence system for 
the Bundeswehr.
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whether it is considered protected. To ensure 
high data quality, every labelled image is also 
checked by a second ornithologist. To date, 
more than six million sets of data have been 
collected, with many more to follow.

TURN-OFF RATE AT UNDER TEN PERCENT
The substantial economic advantage of AVES 
for wind farm operators is reflected in its low 
turn-off rates. According to the CEO, these now 
range between just two and nine percent. “The 
innovative monitoring and tracking software 
from our technology partner Rheinmetall gives 
us a major competitive advantage”, Heinzen 
points out. Although his company has only 
been on the market for three years, the start-up 
already serves customers in several European 
countries. Wind farm operators worldwide are 
interested in the anti-collision system “Made 
in Germany”. Just recently, Heinzen was able to 
secure a major order in Lithuania: the largest 
wind farm in the Baltic state, with a capacity 
of 300 megawatts and strict species protection 
regulations.

CYBERSECURITY IS ESSENTIAL
To avoid the necessity of obtaining expensive 
export licences, ProTecBird uses the Rheinmetall 
technology in a civil version. All components 
which could be utilized to connect military 
systems have been removed. Nevertheless, it 
does not work without defensive measures. 
Wind farms are considered critical infrastruc-
ture. Since the AVES system can be used to shut 
down the turbines, the system itself must meet 
increased cybersecurity standards in order to be 
protected against hacking attempts. Here, too, 
the technology partner is supporting the start-up 
with its IT expertise and a new cybersecurity 
software called COAT.OS, which is already in 
military use.

PREVENTING BIRD STRIKES ON ENGINES
Demand for anti-collision systems such as the 
one by ProTecBird extends beyond wind energy. 
The AI-based solution also has great potential 
at airports. The technology is basically the 
same, explains Heinzen: “However, that with 
the AVES Airport variant, we’re not slowing 
down turbines, but we’re erecting a dynamic 
acoustic barrier. Using tracking data, we can 
guide bird flocks away from runways within 
the designated air corridors.” The ward-off 
system, designed to prevent bird strikes on 
aircraft, uses synthetic acoustic signals and is 
already in operation at the Airbus test airfield 
in Hamburg-Finkenwerder. A simplified version 
is also currently being tested at FC Bayern Mu-
nich’s Allianz Arena, where bird faeces pose an 

ongoing and costly problem—just as they do on 
offshore platforms and in stadiums worldwide.

PROFITABLE COOPERATION
Whether wind turbine, airport, or stadium – the 
fact that the individual system components 
work together smoothly in each of the applica-
tions is due to the close cooperation between 
Rheinmetall and ProTecBird. Their next joint 
project will be the development of a night 
module for bats. These nocturnal mammals are 
strictly protected, but currently there is no solu-
tion which enables conditional turbine turn-offs 
at night. That is about to change.      Pk

2 In just three years, 
ProTecBird CEO 
Thorsten Heinzen 
has launched a fully 
automated AI-based 
anti-collision system 
in close collaboration 
with Rheinmetall.

3 and 4 The software 
reliably detects and 
classifies birds at 
great distances. If a 
protected species is 
identified, the bird is 
dynamically tracked 
by interconnected 
cameras, mounted 
on the turbines. 
Triangulation meth-
ods enable precise 
three-dimensional 
positioning. 

3

4
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T he core message of the new strategy 
for the security and defence industry 
(SDI), adopted by the German cabinet 
on 4 December 2024, is to produce more 

defence equipment faster. To achieve this, 
Germany plans to expand domestic production 
capacities, simplify cross-border defence coop-
eration and procurement, and to promote key 
technologies.

The document outlines a clear vision for rein-
forcing the security and defence economy. It 
also sends a strong signal to this strategically 
relevant sector and underlines its indispensable 
contribution to Germany’s defence capability. 
The strategy paper, jointly developed by the Fed-

Strengthening the 
security and defence 
industry
The new strategy for the security 
and defence industry (SDI) is 
intended to sustainably strength-
en the political, strategic, and 
economic significance of this 
high-tech sector. It will be 
crucial that the strategic goals 
are followed by concrete, smart, 
and powerful action that has a 
recognisable impact, both in 
Germany and across Europe.

Author: Dr Theodor Benien 
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BDSV AND BDLI: NEW STRATEGY – AN 
IMPORTANT INTERIM STEP
In a joint statement, the German Security and 
Defence Industry Association (BDSV) and the 
German Aerospace Industries Association (BDLI) 
described the new strategy as an “important 
interim step” and a “constructive approach” 
for this industry sector. Dr Hans Christoph 
Atzpodien, managing director of the BDSV, said: 
“Looking at the immense challenges involved in 
closing the capability gaps in the Bundeswehr 
and continuing to provide support to Ukraine, 
what’s needed above all is the rapid operation-
alisation of the action areas outlined in the 
strategy.” It would be desirable for the industry 
to build on the agreed results – and those to be 
further developed – in cooperation with federal 
government.

DEFINITION MUST BE FOLLOWED BY 
IMPLEMENTATION
A careful analysis of the SDI strategy reveals that 
it is not a hastily assembled “loose leaf collec-
tion“, but a well-considered document with 
clear strategic goals. However, this document 
will not meet all the expectations and demands 
of the defence industry. This comes as little sur-
prise, given the extremely challenging political 
coalition dynamics under which the strategy 
was developed. While the paper was still going 
through internal coordination in Berlin, the 
coalition government – the so-called traffic light 
alliance – began to disintegrate in a dramatic act 
of political self-dismantling. This internal crisis 
delayed the publication of a strategy the indus-
try had awaited for so long.

What matters now is that the strategy will actu-
ally be implemented. Much, if not everything, 
will depend on the extent to which the new fed-
eral government, elected on 23 February, is will-
ing to push forward with the defined measures 
and hence develop them in more detail. The out-
going Bundestag laid the financial groundwork 
for this at literally the last minute by loosening 
the debt brake for defence and security.  

eral Ministries of Defence and Economic Affairs 
after a lengthy coordination process, replaces 
the previous version from 2020. This updated 
edition reflects the dramatically changed secu-
rity landscape in Europe, shaped by the war in 
Ukraine more than three years ago.

With this strategy, the German Federal Govern-
ment is pursuing the goal of further developing 
the security and defence industry in Germany 
and in Europe. The highest priority is given to 
meeting military-industrial requirements for na-
tional and alliance defence. The focus is thereby 
on building a dynamic, scalable, innovative, and 
adaptive industry – one that must be interna-
tionally competitive and capable of meeting the 
needs of the Bundeswehr as well as the demands 
of security authorities and agencies.

SEVEN ACTION AREAS FOR A CAPABLE SDI
The national SDI strategy establishes the polit-
ical, economic, regulatory, and societal frame-
work needed to accomplish these goals. In total, 
the strategy paper identifies seven action areas:
• �Safeguard key security and defence technol-

ogies at national level. The aim is to preserve 
and strengthen national technological sover-
eignty in critical defence-related fields. 

• �Continue to sustain and promote strategical-
ly relevant key industries. The focus is on a 
comprehensive approach to promote closer 
integration between civil and military research 
and development.

• �Position the state as both a customer and an 
enabler. This includes measures to diversify 
and increase the resilience of supply chains.

• �Identify obstructive regulations and adapt 
legal frameworks where necessary. This ap-
plies in particular to planning, approval, and 
bureaucratic requirements for establishing or 
expanding production, storage, and support 
capacities.

• �Review the financial framework of the SDI. The 
strategy explores how institutions such as the 
KfW (German Bank for Redevelopment) and 
the German public funding system can addi-
tionally be activated to finance the SDI.

• �Secure Germany as a base for skilled labour. 
The already enacted cross-sector national skills 
strategy must now be implemented through 
clearly defined action areas.

• �Strengthen European and international cooper-
ation. This includes promoting joint European 
defence and procurement projects as well as 
simplifying EU procurement rules for security 
and defence goods and services.
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Standing 
side- 
by-side
On 15 June 2025, the Federal Republic of Germany 
honoured the service of its active and retired 
soldiers for the first time with a National Veterans’ 
Day. Rheinmetall is also actively involved, sending 
out an important signal of appreciation. 

A lthough veteranus means “long-serv-
ing” or “experienced”, though these 
terms hardly define the recognition 
deserved by members of the German 

Bundeswehr. “A veteran culture, as we know it 
from many other countries, has been a neglect-
ed topic in this country for many years. It has 
only been able to grow as a grassroots move-
ment in recent years”, says Lieutenant Colonel 
Marcel Bohnert. The combat-experienced mech-
anised infantry officer and vice chairman of the 
German Armed Forces Association is one of the 
most prominent representatives of the German 
veterans’ movement.

The fact that former soldiers, who risked their 
lives and health for their country in missions 

Author: Jan-Phillipp Weisswange 

abroad, have received so little public recognition 
to date is partly due to the relatively short mili-
tary history of the Federal Republic of Germany. 
Allied armed forces can look back on centuries 
of tradition: the 318-year-old British Army, the 
250-year-old US Army, and the 233-year-old 
Armée française honour battles such as Lex-
ington and Concord (1775), Waterloo (1815), the 
Somme (1916), and Arnhem (1944). In compari-
son, the Bundeswehr, which is not yet 70 years 
old, is relatively young. It was only as an “army 
of unity” that it led combat-ready large units 
into the field – about 26 years ago, starting on 10 
June 1999, to stabilise the Kosovo conflict. The 
Bundeswehr experienced its most intense com-
bat action to date on Good Friday, 2 April 2010, 
in Isa Khel, Afghanistan. An infantry company 
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engaged in a firefight lasting several hours with 
the Taliban, an asymmetrically operating enemy. 
Three comrades were killed and seven wounded. 

A ROOT OF THE VETERANS’ MOVEMENT
Nevertheless, the Good Friday battle is one 
of the roots of the modern German veterans’ 
movement. This primarily arose as a reaction to 
the official treatment – or rather non-treatment 
– regarding the commemoration of soldiers who 
had been killed in action or left physically and 
mentally scarred.

“While politics found it very difficult to cope 
with an official commemoration, and both the 
Bundeswehr and its foreign missions received 
little interest from society, more and more 

veterans’ initiatives emerged”, recalls Bohnert. 
“Those returning from deployment and their 
families founded associations and took further 
measures to draw attention to their unsatisfac-
tory situation.” This occurred through marches, 
motorcycle convoys, commemorative events, 
publications and activities on social media, for 
example. One of these initiatives was the “K3” 
movement. On the tenth anniversary of the 
Good Friday battle, the influencer “NATO-Vet” 
called for a special commemorative march on 
social media: ten kilometres with ten kilograms 
of luggage – as a sign of remembrance for the 
three comrades (“K3”) who died in action. ”10K3 
march” quickly developed into a movement: 
every year, the number of participants, the dis-
tance, and the weight increase – one kilometre 

1 Staff Officer 
Lieutenant Colonel 
Marcel Bohnert – 
pictured here as a 
participant in the 
“March of Remem-
brance” – is one of 
the most prominent 
representatives of 
the German veteran’s 
movement.
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more per year, one extra kilo in the backpack. 
Several tens of thousands of people took part 
in this year’s 15K3 march, including many 
Rheinmetall employees. At the company’s site in 
Unterlüß alone, a group of 120 persons set off on 
the march.

The breakthrough for the veterans’ movement 
came in 2022 with the ”turning point”. With 
hybrid threats and the need to strengthen Ger-
many’s own defences, the Bundeswehr and its 
active and retired soldiers once again became 
more prominent in the public consciousness. 

TAKING RESPONSIBILITY FOR VETERANS
Their extensive experience is particularly in 
demand in the security and defence industries. 
Rheinmetall has always employed veterans: 
from former conscripts of the Cold War to retired 
soldiers as well as regular soldiers and Afghan-
istan veterans. It is therefore no surprise that 
the growing veteran’s movement in Germany 

TRIVIA

According to the official definition 
introduced by the German govern-
ment in 2018, a ”veteran of the Bunde-
swehr” is “anyone who is serving as a soldier in active 
duty or has honorably left this service, precisely, one 
who has not lost the rank”. This applies to active and 
retired soldiers as well as reservists – an estimated ten 
to eleven million people. This inclusive understanding 
of the term does not meet with universal approval, 
especially among those “veterans who were physically 
deployed”. Nevertheless, it is becoming increasingly 
established in society.

Anyone who meets the definition as a Bundeswehr veter-
an can apply for the veteran’s badge through the Armed 
Forces Office. The medal with the federal eagle in front 
of an Iron Cross is not considered a medal or decoration 
and is therefore only to be worn on civilian clothing.

The central point of contact for all Bundeswehr veterans 
is the Veterans’ Office in Berlin, which was inaugurated 
in January 2024.

Rheinmetall offers interesting career prospects for 
soldiers leaving the armed forces from all branches, 
organisational areas, and ranks. Unsolicited applica-
tions can be sent to www.rheinmetall.com/en/career/
rheinmetall-top-employer/people-projects/career-extra-
soldiers

has long been reflected in the company’s human 
resources department. Pascal Voß, back then in 
another role, began addressing this issue spe-
cifically with former soldiers in 2019. Today, as 
Team Lead Talent Acquisition Military Recruit-
ing, he heads a five-person team that focuses on 
the needs of veterans at Rheinmetall.

“We offer former soldiers now in civilian careers 
the opportunity to continue working for the safe-
ty of their active comrades in civilian careers”, 
reports Voß. “We coordinate career orientation 
and work experience trainings for soldiers, 
conduct application training, organise soldier 
days at or in collaboration with Rheinmetall 
sites, and attend soldier-specific career fairs.” 
With success, as his colleague Denise Jäckel 
adds: “Through recruiting in Germany alone, we 
were able to hire over 550 new employees with a 
military background in 2024”. But their commit-
ment also goes in the other direction: “Last year 
and for the first time, we gave those Rheinmetall 
employees who have not served in the military 
the opportunity to get in close contact with the 
army”, says Voß. ”This allows these colleagues 
to familiarize themselves with the Bundeswehr 
as a customer, and to see which requirements 
are placed on our products and systems in daily 
military life”.
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What applies to Germany is also standard prac-
tice at Rheinmetall’s international sites. In its 
domestic markets in Australia and the United 
Kingdom, for example, there are cooperation 
programmes with the local armed forces to pro-
vide targeted support for veterans. In the United 
States, many long-serving and combat-experi-
enced members of the Army, Navy, Air Force and 
Marines contribute their military expertise to the 
projects. Spain has launched initial measures, 
and Hungary plans to focus more intensely on 
soldiers and veterans. 
  
MUTUALLY POWERFUL
Last but not least, Rheinmetall demonstrated its 
solidarity with active and retired soldiers through 
various activities around the first German Nation-
al Veterans’ Day. The commemorative day, which 
was established by the German Bundestag in 2024 
and from 2025 on, will be celebrated annually, is 
associated with great hopes. Lieutenant Colonel 
Bohnert: “If we succeed in gradually filling this 
day with life, it can become the starting point 
for a real paradigm shift in society’s treatment of 
active and retired members of the Bundeswehr”. 
Rheinmetall made a visible contribution to 
this: ten sites displayed prominent banners – in 
Iffeldorf, Penzberg, Bremen, Kassel, Stockach, 
Unterlüß, Trittau, Weeze, Kiel, and Fronau. The 
official flag of the organiser was hoisted at the 

Group headquarters in Düsseldorf. At the same 
time, a video clip on a large LED screen drew the 
public’s attention to Veterans’ Day.

Additionally, Rheinmetall invited participants to 
its own veterans’ event. Around 75 participants 
from various company locations and guests 
from the Bund Deutscher EinsatzVeteranen e. V. 
(Association of German Veterans) celebrated 
the commemorative day shortly afterwards 
at Rheinmetall’s sponsorship partner BVB 
Borussia Dortmund in Signal Iduna Park. In 
addition to camaraderie and conversation, 
the programme included a stadium tour and 
sporting activities at the football academy. 
Initiatives like these clearly demonstrate that the 
veteran culture in Germany is gaining momen-
tum – and Rheinmetall is part of this important 
development.   
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2 Around 120 partic-
ipants took part in 
the 2025 15K3 march, 
which commemo-
rates those who fell 
in the Good Friday 
battle.

3 Pascal Voß, who 
heads Military 
Recruiting at 
Rheinmetall, in 
conversation with a 
soldier.

4 Rheinmetall and 
Borussia Dortmund 
invited 75 football 
enthusiasts to visit 
Signal Iduna Park.
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Infrastructure 
in deployment 
As part of their joint venture, Rheinmetall and the Ukrainian 
land systems industry are carrying out on-site repairs of 
military and combat vehicles. Ammunition production 
is also set to begin shortly, followed by the production 
of combat vehicles. The necessary infrastructure for this 
is being provided by Rheinmetall Project Solutions. The 
challenges are considerable, as is the responsibility – but 
a young professional is mastering this task with bravura.

plied to Rheinmetall Project Solutions (RPS) in 
2022. His new employer immediately threw the 
“greenhorn” in at the deep end. “Yes”, proclaims 
the project manager with a laugh, “handing over 
a task like this to someone fresh out of university 
definitely involves a certain risk”. But, in the 
end, the decision in favour of Simon H. was 
absolutely perfect. 

A HALL BUILT IN 71 DAYS
Rheinmetall Project Solutions is supplying the 
workshop facilities for Ukraine as part of Rhein-
metall Ukrainian Defense Industry LLC (RhUDI). 
The joint venture agreement covers, on the one 
hand, the repair of military vehicles provided to 
Ukraine via the German government and through 
direct deliveries. On the other hand, the joint 

T he repair work of military vehicles has 
top priority in Ukraine. But no tank 
repairs without workshops and function-
ing infrastructure. Rheinmetall Project 

Solutions plays a key role in building exactly 
that. This Rheinmetall subsidiary has lean 
structures, is highly flexible, and fearless of 
taking on demanding assignments. The results 
so far: the first repair centre is already operat-
ing at full capacity, the second hall is nearing 
its completion, and further facilities are already 
in the planning phase.

One might expect that the task of successfully 
launching the production plant in war-torn 
Ukraine is a job for an “old hand”. After all, 
it requires extensive expertise, paired with a 
strong talent for improvisation and diplomatic 
skills. Yet the project manager entrusted with 
this challenging mission by Rheinmetall Project 
Solutions is just 29 years old. Simon H. (name 
changed by the editors) had only just completed 
his university studies in forestry when he ap-

1

RHEINMETALL 
UKRAINIAN DE
FENSE INDUSTRY
Rheinmetall 
Ukrainian Defense 
Industry LLC was 
founded in Kiev as 
a joint venture be-
tween the Ukrainian 
state-owned 
company Ukrainian 
Defense Industry 
JSC (UDI, formerly 
Ukroboronprom) 
and Rheinmetall. 
The joint venture 
has been operative 
since October 2023. 
Rheinmetall Land 
Systems GmbH holds 
51 percent of the 
shares, while UDI 
holds 49 percent.
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venture also comprises repairs and maintenance 
of other combat vehicles coming from the front-
line. More than a thousand days after Russia’s 
attack, this support is urgently needed.

Construction of the maintenance hangars 
should therefore be as fast and as safe as pos-
sible. In addition to that, the question of the 
appropriate location also arose. Since there was 
previously no European presence in Ukraine, 
Rheinmetall Project Solutions initially set up a 
hub in the neighbouring EU country of Romania 
in close cooperation with the Rheinmetall Land 
Systems service centre and Rheinmetall Autom-
ecanica. “Within 71 days after the order was 
initially placed, we had successfully delivered, 
erected, and handed over the hall”, says Simon 

H. He is still justifiably proud of this “speed 
record” to this day.

NOTHING IS IMPOSSIBLE
Simon H. and his team didn’t have much time to 
rest on their laurels. Shortly afterwards, a deci-
sion was made to relocate the hub from Romania 
to Ukraine. Transporting military vehicles from 
Romania into Ukraine, being a non-EU state, 
proved to be a complex undertaking. The local 
authorities have their own regulations, and 
despite the ongoing war, the expected level of 
flexibility isn’t always given. “But after a few 
months, we were asked whether we could relo-
cate the hub to Ukraine, including the full setup 
and installation”, the project manager recalls. 
Following the motto “nothing is impossible”, 

1 As project manager, 
Simon H. visits 
Ukraine every four to 
five weeks to inspect 
the construction 
works done by his 
team.
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Simon H. and his team took a deep breath – and 
rose to the challenge.

But how to move the hall into Ukraine? Simon H. 
and his colleagues discussed various options. 
Many ideas were considered and ultimately reject-
ed. In the end, the so-called green corridor at the 
Polish-Ukrainian border, which is used to haul 
NATO and EU aid deliveries into Ukraine, proved 
to be the only practical solution. “The modular 
design of our halls is a major advantage”, the 
project manager explains. “We can simply pack 
them into containers and transport them on 
flatbed trucks”. Thanks to this flexibility, the halls 
can be assembled even under difficult conditions 
and safely stored should the transport be inter-
rupted. “So, we completely dismantled the hall 
in Romania, loaded it, and took it to Poland,” 
says Simon H. From there, the Ukrainian military 
took over the rest of the transfer. The advantage 
of that: the transport route was secure. The down-
side: once handed over, there was no longer any 
way to track the shipment. “It took over a week 
for the first hall to arrive at its destination”, the 
project manager recalls. 

THE NEXT LEVEL
Once all the trucks carrying the containers had 
arrived, the real work for Rheinmetall Project 
Solutions began. As soon as it was confirmed 
that the hub would be relocated directly into 
Ukraine, Simon H.’s team, in coordination with 
RhUDI, began preparing the construction site 
at the new location. “There was still rubble 
and remnants of an old building on the site”, 
he explains. “We took care of the clearing and 
then erected the new hall on that ground.” This 
repair hub has been in operation since 2024, but 
it wasn’t the only one. The order for hub number 
two arrived while the first workshop was still 
being built.

The site was literally in the middle of nowhere. 
“The area we were given was sloped and covered 
with mud.” Preparing the ground proved to be a 
particularly demanding task. “The rainy periods 
in autumn and spring in Ukraine are a real chal-
lenge”, explains Simon H. “Everything gets stuck 
in the mud. We had to make sure our hall was 
built on solid ground.” This required extensive 
groundwork. To create a stable foundation, the 
team first levelled and compacted the soil, then 
installed a concrete slab capable of supporting 
more than 60 tonnes.

“The infrastructure we are building has to be 
universally usable and suitable for all types of 
vehicles”, says the project manager. Whether 
it’s trucks, Marder infantry fighting vehicles, 

2

2 Heavy rainfall in 
spring and autumn 
turns everything into 
mud – a major chal-
lenge for Rheinmetall 
Project Solutions’ 
factory construction 
project in Ukraine.

3 and 4 A concrete 
slab with a load-car-
rying capacity of over 
60 tonnes provides a 
stable foundation for 
the new maintenance 
hub, where damaged 
gun turrets will be 
repaired for return to 
the frontline just a 
few months later.

3

4
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Leopard main battle tanks, or self-propelled 
howitzers with their massive turrets – all of 
these military utility and combat vehicles can be 
serviced and repaired in the halls by Ukrainian 
specialists. Rheinmetall Project Solutions also 
takes care of the supporting infrastructure, from 
electrical and fresh-water connections to office 
and medical containers.

THE MARDER PROTECTS LIFE
Project management also requires being pres-
ent – which is not without risk in a war-torn 
country, even though everything is done to 
ensure the safety of the German cooperation 
partners. “I am regularly on-site every four 
to five weeks”, says Simon H. “Due to the 
security situation, we try to minimize our 
stays in Ukraine. However, for certain stages 
of construction, my presence is indispensable. 
I can’t manage a project without having seen the 
progress myself or spoken to the people working 
there. Having someone send me pictures of the 
site via WhatsApp is, of course, not possible for 
security reasons.” His first trip to Ukraine left 
an everlasting impression on the young project 
manager: “It was so surreal. You fly to Poland, 
and everything is fine. Then you pass the border, 
and it’s like being in a time warp. That’s when 
I truly understood what the EU can mean for 
Ukraine”.

By now, Simon H. has seen many of the vehicles 
that have come in from the frontline for repair. 

“When you look at the Marders that have been 
heavily damaged by drones and other attacks, 
it makes you feel uneasy. You think about the 
crew – but then, the crew compartment is 
intact!” He notes that German equipment is ex-
tremely valued by the soldiers, precisely because 
casualties are so rare. That’s why everything 
must be repaired as quickly as possible and 
returned into service. The motivation of the 
Ukrainian and German staff from RhUDI and 
Rheinmetall Land Systems on-site is “incredibly 
high”, says the project manager. “If work is 
necessary on a Saturday or Sunday – there is no 
discussion whatsoever.” Because they all know: 
every day, every hour without these urgently 
needed vehicles aggravates things for the troops 
on the frontline. 

A MARATHON, NOT A SPRINT
And what about the Russian military? How is 
it possible, given the surveillance and recon-
naissance capabilities of Putin’s forces today, to 
build halls of this scale without being detected? 
Especially when taking into consideration that 
the founding of RhUDI and its activities have 
been reported in Western media? “The halls are 
still standing”, says Simon H., and he hopes it 
will stay that way. “We keep our communication 
flows as limited as possible. And of course, 
Ukraine also has a strong interest in protecting 
these sites.”

In addition to further maintenance hubs, 
Rheinmetall Ukrainian Defense Industry is 
planning the infrastructure needed for the 
production of ammunition and combat vehicles. 
“It’s a marathon, not a sprint”, says Simon H. 
Even if the war would eventually come to an 
end, something everyone is hoping for, the work 
will be far from over. Rheinmetall was one of the 
first companies to stand firmly by Ukraine’s side 
following the Russian invasion and will, if called 
upon, continue to support the country in the 
future, both in reconstruction and in securing 
its borders.

That is why individuals like Simon H. are so 
important in their commitment and dedication. 
As a career changer and young professional, he 
found his dream job at Rheinmetall: “Finding an 
employer who places so much trust in you felt 
like winning the lottery”, says the project man-
ager. “And it is incredibly rewarding to see a pur-
pose in your work.” He recommends that young 
people looking for an interesting job simply drop 
in for a taster or send a speculative application. 
It doesn’t always have to be Ukraine. “There are 
so many opportunities within the Rheinmetall 
group!”     Pk

25 YEARS OF 
OPERATIONAL 
EXPERIENCE
When the German 
Bundeswehr 
participated in 
the peacekeeping 
mission in Kosovo 
in 1999 as part of 
its KFOR mandate, 
Rheinmetall sup-
ported the German 
troops for the first 
time with its mainte-
nance services. Since 
then, the portfolio 
and customer base 
of this business 
area have expan
ded continuously. 
Today, the subsidiary 
Rheinmetall Project 
Solutions, founded 
in 2021, offers its 
military partners a 
comprehensive range 
of practical services, 
even in dangerous 
deployment areas 
around the world. 
These include the 
provision of infra-
structure for military 
camps and field 
hospitals, integrated 
logistics services, 
airfield support, field 
camp protection 
technologies, and 
the disposal of muni-
tion dumps, such as 
in the Baltic Sea.
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POPUL AR R APID-FIRE GUN

While the High Command 
of the German Army initially 
decided against purchasing 
Rheinmetall’s innovative 
recoilless gun around 1900, 
the 7.5 cm field gun was in 
high demand internationally. 
Alongside Norway and the 

USA, Great Britain was among 
the first buyers. The advan-
tage was that soldiers no 
longer had to reposition the 
gun after firing, which allowed 
a much higher firing rate per 
minute compared to static 
field guns.

1909  
From exporter 
to global player 
Rheinmetall exported its first products at the end of the 19th 
century. Today, the technology and defence corporation gener-
ates about 70 percent of its sales abroad. An excursion through 
the eventful history of Rheinmetall’s internationalisation.

TIME LEAPSTORIES FROM  135 YEARS OF  RHEINMETALL
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of total exports were accounted 
for by defence technology for 
the first time in 1998. The port-
folio has continued to expand: 
in addition to rifles, ammuni-
tion and artillery, Rheinmetall 
has been manufacturing land 
vehicles since 1992, defence 
electronics since 1997, and air 
defence products since 1999. 
Today, the globally active cor-
poration is among the largest 
defence companies in Europe.

51%

A GLOBAL GATHERING 
IN UNTERLÜSS
Built in 1899 specifically for for-
eign customers, the firing range 
in Unterlüß quickly became a 
magnet for high-ranking military 
personnel from all over the 
world. Even a Chinese dele-
gation visited the test site to 
see the quality of Rheinmetall 
products for themselves before 
placing an order.

EXPORT 
HIT  
HS 820
One of the products that achieved 
considerable success abroad during 
this period was the 20 mm HS 820 
cannon. Further developed into the 
Rh 202, this weapon has been in 

effective in service since 1964 as an 
on-board cannon on infantry fighting 
vehicles, ships, and helicopters. From 
1967 onwards, the cannon has also 
been used by the US armed forces.

After World War II, civil engineering 
and electrical engineering initially 
dominated business abroad. Fol-
lowing the acquisitions of Pierburg 
(1986) and Kolbenschmidt (1997), 
and the strategic focus on the 
automotive market, Rheinmetall’s 
international presence reached a 
new dimension. Exports of defence 
equipment remained low until the 
end of the Cold War due to the War 
Weapons Control Act. Alongside its 
main customer, the Bundeswehr, 
mainly NATO countries were plac-
ing orders at the Düsseldorf-based 
defence and technology corporation 
until 1991.

 More at  
www.dimensions-magazin.de/en

In 1929, Rheinmetall acquired its first 
foreign holdings in Switzerland and 
the Netherlands. There, the company 
manufactured and sold weapons 
for which it did not have production 
permits within the German Reich 
under the Treaty of Versailles. Over 
nine decades later, the technology 
corporation is now operating in 32 
countries with subsidiaries, joint 
ventures, and holdings.

1929
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Thinking 
big
Military operational readiness requires a 
resilient energy infrastructure. In the event 
of an invocation of the EU’s mutual defence 
clause or NATO’s Article 5, European nations 
can ill afford to rely on fragile supply chains for 
fossil fuels. So why not instead produce e-fuels 
on a large scale independently and locally? 
This is about a vision beyond the ordinary.

T he Ukrainian war shows that energy 
is a critical military capability. When 
key fuel depots and supply chains are 
attacked, tanks are left stranded due to a 

lack of fuel. Also, the power supply is frequently 
and heavily targeted: power plants, transform-
ers, and grid networks. At this stage, more than 
half of Ukraine’s energy capacity has been de-
stroyed or severely damaged, with devastating 
effects on both the population and the economy.

NATIONAL RESILIENCE
If Germany and the allied NATO partners in 
Europe want to avoid strategic vulnerabilities 
within their own ranks in the future, new dis-
ruptive approaches to energy supply are needed 
– approaches that enable greater autonomy, 
diversification, and geographical distribution. 
Otherwise, achieving a high level of overall 
national resilience would not be possible, says 
Shena Britzen, head of the Hydrogen Programme 
at Rheinmetall. “We need to think in terms of 
logistics”, emphasises the energy and military 

expert, “and we need to think on a large scale”. 
Rheinmetall’s approach is a European network 
made up of several hundred decentralised pro-
duction facilities for synthetic fuels, each with 
an annual output of between 5,000 and 7,000 
tonnes.

RHEINMETALL’S PROJECT VISION: GIGA PTX
“Electricity, water, and CO₂ – that’s all it takes 
to produce so-called e-fuels”, says Britzen. Each 
facility in the Giga PtX network is designed 
to operate autonomously, powered by locally 
generated renewable energy from sources such 
as solar, wind, or geothermal. The plants are 
equipped with in-house electrolysis systems for 
hydrogen production, carbon capture technol-
ogies to extract CO₂ from industrial emissions, 
and reactors for synthesising diesel or kerosene. 
In this project, Rheinmetall is working in close 
partnership with INERATEC, a spin-off from the 
Karlsruhe Institute of Technology. The Baden-
based company is the global market leader in 
advanced, modular power-to-liquid systems.

POWER-TO-X (PTX) 
incorporates all pro-
cesses that convert 
renewable electricity 
into gaseous or liq-
uid energy carriers. 
The “X” refers either 
to the energy form 
(e.g. gas, liquid, 
heat) or its intended 
use (e.g. fuel, chemi-
cals, ammonia).
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This overcapacity could be sold on the open 
market, allowing the Government to recoup 
the initially high investment costs. One of the 
major advantages of synthetic e-fuels is their 
compatibility with existing vehicle and aircraft 
fleets, both civil and military. These so-called 
drop-in fuels can be used without technical 
modifications, or, in the case of older systems, 
with only minimal additives. And demand is set 
to increase – especially in aviation. Since 2025, 
flights departing from Europe are required to 
blend a climate-friendly fuel alternative in their 
kerosene.

ENERGY AUTONOMY THROUGH E-FUELS
Rheinmetall and its technology partners could 
implement the Giga PtX concept across Europe 
within five to ten years. This is made possible 
by the modular design of the production units. 
Once the prototype facility has been finalised 
and dimensioned, it can be replicated quickly 
and efficiently. The required technologies are 
already well-engineered and proven in practice. 
While the overall project cost is expected to be in 
the three-digit billion range, these investments 
can be more than amortised over the lifetime 
of the facilities. “Our vision isn’t the cheapest 
solution”, says Britzen, major in the Bundeswehr 
Reserve. “But it is the fastest and most resilient 
path to fuel readiness in a defence context.” The 
fully self-sufficient production sites require no 
connection to the public power grid and can be 
established literally anywhere – ideally nearby 
military units or existing pipeline systems. This 
decentralised deployment significantly
reduces their vulnerability to attack.

MOMENT OF DETERRENCE
With a PtX project of this scale, Rheinmetall is 
entering a new and largely unrivalled market. 
The defence corporation is currently in dis-
cussions with numerous ministries of defence 
to convince them of the extraordinary idea. In 
addition to the project’s high resilience and am-
ortisation, Britzen emphasizes another compel-
ling argument – deterrence: “The message to our 
adversaries would be substantial: we Europeans 
can produce our own fuel. Our energy supply is 
secure, even in times of war”.      Pk

20.5 MILLION TONNES OF FUEL PER YEAR
What makes e-fuels particularly attractive for the 
armed forces is their availability during times 
of conflict. Unlike HVO100, a diesel fuel derived 
from hydrotreated vegetable oils, now available 
at civilian fuel stations, the raw materials need-
ed for e-fuels can still be sourced in sufficient 
quantities even in wartime. In 2024 alone, 
Germany emitted around 650 million tonnes of 
greenhouse gases. “CO₂ is available in abun-
dance and at low cost”, says Britzen. “For every 
kilogram of fuel, we only need three to four 
kilograms of CO₂.” According to Rheinmetall’s 
calculations, the Giga PtX network could pro-
duce 20.5 million tonnes of e-fuels annually for 
Europe, which is precisely the volume needed 
to cover fuel demands in a collective defence 
scenario. “Germany’s share in the project is set 
at 5 percent”, Britzen adds. “That corresponds to 
an annual output of around one million tonnes 
– far more than the Bundeswehr requires in 
peacetime.”  For more information on this topic, please visit

www.dimensions-magazin.de/en/the-driving-force/

SUSTAINABLE 
KEROSENE
Sustainable aviation 
fuel (SAF) are the 
first step towards a 
climate-neutral future 
in aviation. From Jan-
uary 2025, EU regula-
tions require at least 
2 percent of aviation 
fuel to consist of SAF. 
By 2030, the addition 
of at least 1.2 percent 
of synthetic fuel 
(e-fuels) will also be 
mandatory. Both tar-
gets will be elevated 
in five-year intervals 
until 2050 – reaching 
70 percent SAF and 
35 percent e-fuels. 
Currently, according 
to the environmental 
organisation Trans-
port & Environment, 
SAF accounts for less 
than 0.5 percent of 
total aviation fuel 
use.
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Combustion 
engine versus 
electric drive
Combustion engine or electric drive? 
Both concepts score points beyond pure 
figures, data, and facts with emotional 
moments and a high level of driving 
pleasure. The duel between the two rivals 
is almost inevitably heading for a tie.

RICHARD BACKHAUS 
is a technology jour-
nalist and has been 
covering all aspects 
of future mobility for 
more than 30 years.

Author: Richard Backhaus

COMBUSTION ENGINE
A combustion engine isn’t just start-
ed; it’s more or less awakened to life. 
In idle mode, it vibrates with a gen-

tle pulse, breathing in and out as it waits for new 
tasks. A quick jab of the accelerator and its ea-
ger babbling transforms into an aggressive snarl. 
There’s no doubt: this is an extroverted creature 
at work, eager to show off its strength with a 
roar. When driving, the engine and gearbox enter 

ELECTRIC DRIVE
Battery-powered electric driving can 
be summed up in one simple phrase: 
hit the accelerator and have fun! The 

unrivalled performance of the electric motor, de-
livering maximum torque from the very first revo-
lution, combined with direct power transmission 
without a power-sapping clutch or traction inter-
ruption during gear changes, results in acceler-
ation that inevitably puts a smile on your face. 
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a symbiotic state that results in a unique, even 
sensual surge of power. It is not mathematically 
linear but follows its own laws; one can sense 
that experts with petrol in their veins have fine-
tuned the complex interplay of torque and output 
to achieve an optimum performance. And when 
the work is done, a quick press of the off button 
interrupts the engine’s circle of life. The fuel sup-
ply and ignition are cut off, the crankshaft turns 
once more, and only the ticking and clacking 

By firmly pushing down the pedal, you can feel 
like being behind the wheel of a dragster trying to 
outrun its competitors in a quarter-mile accelera-
tion duel. The triumphant glance goes to the car 
next to you, still trying to keep up with its anti-
quated combustion engine.

While the driver enjoys moments of exhilaration, 
the electric drive remains calm and restrained. It 
is present, but never intrusive, preferring to let its 
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as the engine cools bear witness to the 
previous display of muscle power. Com-
pared to other drive concepts, the com-

bustion engine may be an old-school roughneck, 
but it is one with a soul and character. Whether 
it’s a family van, sports car, heavy-duty truck, 
construction machine, or ocean-going liner on a 
long voyage – there’s no getting away from the 
combustion engine. This is especially true when 
high performance is required over long periods of 
time, such as in industrial applications, and also 
in motorsport. There is no such thing as giving-up 
in its world. As a powerful endurance athlete, it 
is the undisputed long-distance champion, while 
electric drives, with their overly expensive batte
ries, run out of steam after just a short sprint. 
With combustion engines, the range is de-
fined solely by the tank capacity.

Emissions manipulation and 
fraud scandals cast a dark 
shadow over its past, but 
this can no longer be 
held against it today. 
Especially since, from 
a technical point of 
view, it undoubtedly 
has what it takes to 
be “Mr Clean”. The 
developers’ goal is 
“zero impact emis-
sions”, i.e., pollutants 
in concentrations be-
low the detectable limit. 
The necessary exhaust 
treatment systems are al-
ready available on the mar-
ket; they just need to be proper-
ly dimensioned and adapted.

Concerning climate-damaging carbon diox-
ide, the only solution to that is to replace fossil 
fuels with alternative ones. Indeed, this idea is 
not new. Henry Ford actually wanted to run his 
legendary Model T on biofuel. Farmers in the USA 
were supposed to produce it from their crop waste 
and sell it directly off the roadside. As we know, 
things turned out differently because the oil in-
dustry took over the market very quickly with a 

performance speak for itself. Instead of 
petrol, electrons flow through the elec-
tric car: plus and minus, cathodes and 

anodes, electrons and protons, charging and dis-
charging – who would deny that a drive system 
based on the balancing of charges, which in a 
sense strives for perfect harmony, has something 
calming about it, especially in today’s polarised 
world? However, should drivers change their 
mind, the electric drive can also show a different 
side. You drive gently, glide along the road, and 
enjoy the smooth delivery of power. Since the 
electric drive is virtually silent, it is the sound of 
the tyres on the road, the rush of the wind and the 
hum of auxiliary systems like the air condition-
ing, power steering, and brakes that shape the 

pleasantly quiet ambience. The car is becom-
ing a wellness oasis, often offering more 

comfort than the living room at home, 
with additional features such as 

massage seats and infotainment 
functions. The step towards 

automated driving, which 
completely relieves drivers 
of the stress and strains of 
daily traffic thanks to an 
electronic autopilot, is 
just around the corner. In 
addition, drivers can en-
joy the fact that they are 
driving without locally 
producing CO₂ emissions.

The unrivalled comfort and 
ease of easy handling of elec-

tric drives were already key 
drivers of the first electric car 

boom, which began at the end of 
the 19th century. By 1900, 40 percent 

of all vehicles in the United States were 
electrically powered, and in New York, the fig-

ure was as high as 50 percent. The peak of the 
electric car wave came in 1912; after that, it was a 
steep decline until electric cars became nothing 
more than a footnote in the history of technolo-
gy. After electromobility re-entered the race for 
the crown of future drive evolution a few years 
ago, it has been rapidly gaining ground on the 
combustion engine, and in many areas it has 

1 Classic cars such 
as the Jaguar E-Type 
have had a lasting 
influence on automo-
tive design. With its 
flowing lines, long 
bonnet and elegant 
rear end, this iconic 
coupé is still consid-
ered one of the most 
beautiful cars of all 
time.
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large network of petrol stations.
When discussing alternative fuels, crit-
ics often point to the lower efficiency of 

their production compared to the direct use of 
electricity from wind and solar power plants in 
electric cars. Ultimately, this objection is point-
less. If we seriously intend to meet the CO₂ goals 
we have set ourselves in Germany and the EU, it 
is needless to say that we will have to use 
both forms of energy at the same time. 
This is because it is simply not possi-
ble to build enough wind turbines, 
solar panels, and supply lines in 
Germany quickly enough to 
fulfil the huge demand for 
alternative energy sources 
that will be required when 
phasing out fossil fuels. 
Not to mention the insuf-
ficient market penetration 
of electric cars. So why not 
take a pragmatic approach 
and produce green energy 
in areas of the world that 
are sparsely populated but 
have sufficient wind and sun 
– and then import it? Both sides 
would surely benefit: these often 
underdeveloped regions would profit 
from an economic boost, and we would 
be less dependent on the ups and downs of 
the electromobility industry and its major players 
in China. We also wouldn’t end up slowing down 
our economy quite so drastically. Whether the 
price of fuel generated from renewable sources 
can compete with the direct use of locally gen-
erated solar and wind energy is something that 
should be decided by market forces rather than 
at negotiating tables. Another advantage of e-fu-
els – alternative fuels with chemical and physi-
cal properties similar to petrol or diesel, is their 
backward compatibility with vehicles already on 
the road. E-fuels can be mixed with fossil fuels or 
even used in their pure form, turning every ve-
hicle in the existing fleet into a climate-friendly 
eco-mobile. The combustion engine is far from 
being out of fashion!

already overtaken it. There are many 
levers of technical progress. Concern-
ing electric motors, these include high 

engine-speed concepts, improved thermal heat 
dissipation for higher continuous output, and 
general measures to increase efficiency in the 
specification sheet. The greatest potential for in-

novation, however, lies in battery technology. 
In the future, the gap between battery 

development is set to widen even 
further: on the one hand, there 

will be affordable but relative-
ly low-performance systems 

for the mass market, such 
as lithium iron phosphate 
and sodium-ion batter-
ies; on the other hand, 
there will be high-tech 
lithium-ion batteries 
designed for high per-
formance and ultra-fast 
charging. Solid-state 
batteries are considered 

to be the benchmark for 
the next or even the fol-

low-on generation of ener-
gy storage technology. At the 

same time, there are still urgent 
issues that need to be addressed. 

These include the often environmen-
tally destructive mining of raw materials, 

the working conditions in local mines, and the 
geopolitical tensions with the exporting coun-
tries.

The vehicle of tomorrow will undoubtedly be 
electric. Filmmaker Robert Zemeckis was well 
aware of this when he had smart Doc Brown con-
vert the DeLorean to electric drive before sending 
it back in time in the blockbuster film Back to 
the Future. Even today, electric cars offer locally 
emission-free mobility with a high level of driv-
ing pleasure and comfort. Thanks to continuous 
development, they will soon be able to perform 
even better at a lower price. The real question is 
therefore not if, but rather when, to get on board 
and start driving into an electrified future. For 
Doc Brown, it was in 1985.

2 Even though some 
battery-powered 
models such as the 
VW ID.Buzz or the 
Renault R5 revive 
nostalgia with their 
retro-futuristic 
design, the majority 
of electric cars will 
look quite similar 
in the future. The 
battery structure in 
the chassis body 
offers little room for 
experimentation.
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T he newly founded department with a fo-
cus on space does not even have a dozen 
employees yet. But the unit, which only 
began its work in January 2025, will 

soon be noticeable within the corporation. 
“Access to, and having control of, space-based 
reconnaissance, communications, and mission 
control are essential for modern armed forces”, 
says Chief Digital Officer Dr Timo Haas, who 
is responsible for the new department within 
the Electronic Solutions division. “We consider 
the integration of space expertise as being a 
key component of the digital transformation of 
defence.”

A key pillar of this project is the cooperation 
between the defence company and the SAR sat-
ellite operator ICEYE from Finland. SAR stands 
for “Synthetic aperture radar” and enables 
high-resolution images to be taken even at night 
or through clouds and fog.

STRATEGIC OPERATION AREA
The biggest beneficiary of this cooperation is 
Ukraine. With the approval of the Federal Min-
istry of Defence, it receives satellite images via 

a secure channel using so-called credits. 
The reconnaissance images support 
the country in military decision-mak-
ing and operational planning. ICEYE 

Data out  
of orbit
Satellite images have long been indispen
sable for civil and military applications. 
In cooperation with the Finnish company 
ICEYE, Rheinmetall already has access 
to state-of-the-art technology. With its 
newly established Space department, 
the corporation is setting the strategic 
course for this important market.
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1 and 2 With its 
advanced satellite 
technology, Finnish 
company ICEYE pro-
vides high-resolution 
images of the earth’s 
surface – even at 
night or in cloudy or 
foggy conditions. The 
images are extremely 
useful for military 
reconnaissance.
Rheinmetall is cur-
rently examining the 
design and operation 
of its own satellite 
constellation. With 
the data thereby 
obtained, it would 
be able to make a 
significant contribu-
tion to German and 
European sovereign-
ty in space-based 
reconnaissance.

responsive launch: if need be, critical satel-
lites can be replaced within a very short time, 
which could play a role in a major crisis or war 
scenario.

EUROPE HAS A BACKLOG
Rheinmetall’s activities in the space dimension 
come just at the right time: “ISR (Intelligence, 
Surveillance, and Reconnaissance) is a crucial 
component of modern tactics, operations, and 
defence strategies. This increasingly includes 
observation and reconnaissance procedures in 
the space segment”, says Peterseim. “If drones 
or tanks were to be seamlessly connected to 
this flow of information, the benefits in tactical 
efficiency and the increase in the effective-
ness of a unit would be significant. And this is 
where Europe has a lot of catching up to do.” 
The global political events of recent months 
show that Germany and Europe must be able to 
act more independently, especially in military 
matters.      Pk

has put 48 satellites into orbit since 2018, a 
small number of which Ukraine can use for its 
defence against Russian forces.

SATELLITE PRODUCTION IN NEUSS
After Rheinmetall secured the distribution 
rights from the Finnish satellite manufacturer 
last year, the two companies are now planning 
to intensify their cooperation and to establish 
a joint venture for satellite production. The 
joint venture, in which Rheinmetall will hold 
60 percent of the shares and ICEYE 40 percent, 
plans to start production of SAR missiles at the 
Rheinmetall plant in Neuss as early as 2026.

THE BAT PRINCIPLE
What makes SAR satellites so special? “They 
work in a similar way to echolocation in bats”, 
explains Dr Nadja Peterseim, head of the Space 
Department. Trained in geodesy and space tech-
nology, the engineer has the ideal background 
for this task. The SAR radar emits a high-energy 
wave towards Earth. The type of objects detected 
can be determined based on the time it takes 
for the wave to be reflected and also the way 
in which it is reflected. As the satellite moves 
around the earth, many reflections are recorded 
in succession, which can then be mathematically 
put together in order to create a sharp image.

“For example, an aircraft wing reflects differ-
ently than asphalt”, says Peterseim. This means 
that detailed information can be provided in a 
very short time. From a distance of 500 km above 
the earth’s surface, a SAR satellite can detect 
objects as small as 30 cm. Thanks to this special 
data analysis, a Ukrainian tank crew can detect 
the presence of objects, where they are located, 
and whether there have been any changes since 
the last detection.

QUICK REACTIONS ARE REQUIRED
An important element in the space value chain: 
a satellite integration and testing centre. The 
test centre, called Rheinmetall Integration & 
Processing Facility (RhIPF), is scheduled to be 
operational in 2027. It is located on the northern 
part of the Norwegian island of Andøya as part 
of the local spaceport. For example, RhIPF works 
together with Isar Aerospace, the first German 
company to launch satellites into space from 
Andøya using its own carrier rockets.

This is not just a matter of “classic” satellite 
launch, but also of what is known as tactical 
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A place in 
the sun 
What do a Soviet space 
capsule, a Japanese 
auxiliary heater, and an 
American fuel cell truck 
have in common with a 
Polish record player? The 
answer to this seemingly 
difficult question is 
that all of them might 
contain electric motors 
from the Rheinmetall 
plant in Hartha.

PORTR AIT RHEINMETALL  POWER SYSTEMS HARTHA PLANT

1 and 2 Extremely 
high-quality stan-
dards demanded 
by customers in the 
automotive industry 
and other sectors 
require continuous 
quality control and, 
where necessary, 
reworking. Machine 
adjuster Steffen 
Scheinost at a 
specially equipped 
reworking station for 
the water recircu-
lation pump (WUP) 
developed in Hartha.

3 In the new capaci-
tor production facili-
ty, a state-of-the-art 
NanoLam facility 
produces a layer of 
tiny inverters. Em-
ployee Axel Czychon 
during the so-called 
harvesting of the 
ultra-thin laminates.

1

Author: Folke Heyer
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F or over 100 years, electric motors have 
been manufactured in the small Saxon 
town of Hartha, which has a population 
of just 7,000. Over the past century, the 

company has built up extensive experience in 
the development and manufacture of all types 
and sizes of electric motors, which are used in a 
wide variety of products and industries. In addi-
tion to its technologies for combustion engines, 
the plant is therefore also at the cutting edge of 
electromobility. But not only there!

AN EXAMPLE OF GERMAN HISTORY
At the same time, the history of this traditional 
location in the triangle between Chemnitz, 
Dresden, and Leipzig reflects German history. 
Founded in the economically turbulent year of 
1922, the plant’s product portfolio had already 
been affected by World War II, and its conver-
sion into a state-owned enterprise in former East 
Germany did the rest. Hartha quickly became 
one of the most important and largest electric 
motor manufacturers east of the river Elbe. With 
up to 3,200 employees at nine production sites, 
ELMO – then known as VEB Elektromotorenw-
erk Hartha Sachsen – also supplied the former 
Eastern Bloc with electric motors. This period 
also saw the emergence of a special defence 
technology facet of the site, which at the time 
carried out orders for the East German Army un-
der the utmost secrecy, and even manufactured 
electric motors for the Soviet space programme, 
which were used to adjust cameras in space 
capsules and satellites. 

WIDE RANGE OF PRODUCTS
The list of innovations and components “Made 
in Hartha” is tremendous. To mention just 
a few: since the 1990s, the portfolio ranges 
from vacuum pumps and motors for electric 
fuel pumps to plastic suction pipes, electronic 
throttle controls, drives for truck exhaust gas 

recirculation systems, and secondary air pumps 
to the latest water circulation and coolant 
pumps. These are complemented by products 
for electromobility and new drive systems, such 
as a hydrogen recirculation blower for fuel cells 
and an extremely powerful 2,000-watt electric 
coolant pump. 

RISING FROM THE ASHES LIKE A PHOENIX
The site, which was literally lying on the 
ground after the fall of the Berlin Wall, has 
developed continuously since its takeover by the 
Rheinmetall group in mid-1992. The Rheinmetall 
subsidiary Pierburg invested heavily in reno-
vating buildings in need of refurbishment and 
replaced the machinery. “We are proud of the 
growth and seamless integration into our corpo-
rate group that has developed under the chang-
ing management teams” says Mario Schäfer, 
who has been managing the Saxony plant since 
2017. For the production specialist, the integra-
tion of his site into the corporation’s develop-
ment activities is particularly important. “With 
our trained team on site and in cooperation with 
our central development department in Hartha, 
we have developed a significant number of prod-
ucts which today make a major contribution to 
the success of the site and the entire corporate 
group, and will continue to do so in the future. 
To accomplish this, we have a team of 51 people 
working in this area alone in Hartha. They make 
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up more than an eighth of the total workforce. 
This illustrates another focus of this site in addi-
tion to our manufacturing expertise”.

From humble beginnings, Hartha saw growth 
not only in sales but also in its buildings as new 
products soon required new production halls. 
This even involved complex electromagnetic 
coupling of the hall floor, which ensures that 
employees are permanently earthed, so that 
sensitive circuit boards and electrical circuits are 
not damaged by flying sparks.

WATER CIRCULATION PUMP BECOMES A 
SUCCESSFUL PRODUCT
Together with their colleagues at the headquar-
ters in Neuss, the Hartha team developed the 
“WUP”, an electrically commutated water recir-
culation pump that does not require any wear-
prone brushes. This outwardly unremarkable 
component, which can be used in a wide range 
of applications, quickly became a million-seller. 
By now, the fourth generation of this little 
all-rounder is rolling off the production line in 
the largely automated Saxony factory and has 
exceeded total production of 100 million units. 
In 2004, Hartha also became the central manu-
facturing site for an electrically driven coolant 
pump – a global novelty in the automotive sector 
at the time. It enables demand-based control 
of the coolant flow in the engine and is now an 
internationally sought-after product, not least in 
view of increasingly stringent exhaust emission 
regulations. It is also used in new drive forms.

Another positive effect of the plant’s successful 
story is reflected in the increased number of 
employees. Today, the plant has 360 employees, 
with current and future products potentially 
offering further growth opportunities.

MAJOR SUPPLIER 
Today, the site is not only an extremely import-
ant supplier to the automotive industry. Products 
from the small Saxon town are to be found in 
drivetrains but also, for example, in auxiliary 
heaters and in cooling systems for electronics 
and seats. In addition to this traditional port-
folio, the plant is constantly driving forward a 
comprehensive transformation of its product 
range. The Hartha team is also focusing on new 
technologies in the fields of mobility, digitalisa-
tion, home automation, and energy.

But the proverbial Saxon inventiveness and the 
team’s constant focus on the future go even fur-
ther. Innovative miniature capacitors, the latest 
product from Hartha, have recently elevated the 
plant into a completely new era and given it a 
huge lead over its global competitors. For this, 
several million euros have been invested in a 
new production hall and the corresponding pro-
duction lines at the site. The latter are the only 
ones of their kind outside the USA.  

FUNDED BY THE STATE OF SAXONY
The Free State of Saxony has also recognised 
this internationally outstanding position and 

5

“The areas of application 
for our pioneering 
capacitors are ex-
tremely diverse”.

4
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decided to subsidise the manufacture of these 
new progressive products with seven million 
euros. These tiny technical marvels consist of 
thousands of microscopic nano-layers and are 
ultimately no bigger than a matchbox. “The 
areas of application for our capacitors, which 
are mainly used in inverters, are extremely 
diverse, not least because of their small size”, 
says Schäfer. “Our exceptionally space-saving 
components can be used wherever direct current 
needs to be converted into alternating current. In 
addition, our existing machinery enables us to 
produce larger high-voltage capacitors according 
to customer requirements.”

The range of applications for these products, 
which are new to the plant’s overall portfolio, 
stretch from solar and wind power systems 
to automotive engineering and (yet again) to 
aerospace. Numerous other industrial sectors 
can also be added. This gives lasting confidence 
in the future development. “In Hartha, we have 
extensive compensation options and an inno-
vative product range”, says the plant manager, 
“which enable us to maintain and expand our 
favourable market position even in the current 
difficult times within the global automotive 
industry”. It is therefore no surprise that the 
Rheinmetall plant in Hartha, Saxony, has been 
located on what is now Sonnenstraße (eng. “Sun 
Street”) since the mid-1930s. “Nomen” is not just 
a proverbial “omen”.      

Hartha

RHEINMETALL 
POWER SYSTEMS

Founded in 1922, the plant in Hartha has 
been part of the current Power Systems divi-
sion of Rheinmetall AG since 1992.

BUSINESS FIELDS
The plant in Hartha develops and produces 
electric pumps and motors in various per-
formance ranges, and for different tasks in 
vehicle technology and beyond. In addition, 
the focus is on new technologies in the fields 
of mobility, digitalisation, home automation, 
and energy.

STAFF 

FROM A FORMER STATE-OWNED 
ENTERPRISE TO AN INTERNATIONALLY 
SOUGHT-AFTER AUTOMOTIVE 
SUPPLIER

 

360
 

Million  
have been invested 

by Rheinmetall in 
modernising the site 
since taking over the 

plant in Hartha, Saxony.

6

51 developers, 8 apprenticeships, 
6 dual students in the Bachelor’s 
degree programme “Digital 
Engineering”.

4 With his extensive 
experience as pro-
duction manager at 
the Hafenmole site in 
Neuss, Mario Schäfer 
has been managing 
the plant in Hartha 
since 2017.

5 In-house main-
tenance – here, 
employee Max Funk 
is seen performing 
welding work – 
contributes to the 
high availability of 
the facilities at the 
Saxony site.

6 Modern electric 
coolant pumps have 
a complex innards 
with extensive con-
trol systems. Elec-
tronic components 
for pumps with a 
power output of 400 
watts are ready for 
use in the production 
process.

EUR240
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What drives communication? 
Here are the answers. Because 
right now, Rheinmetall is in the 
focus like no other company. Here 
is a cross-section of the dozens 
of media enquiries that reach 
the DAX-listed corporation every 
day from all over the world.

In light of the crisis in the 
automotive industry, what 

does the future hold for 
Rheinmetall’s civil business?

 
Business in the Power Systems division has been slightly 

declining recently. The industry trend currently offers 
automotive suppliers in Germany little opportunity 

for growth. From a strategic perspective, automotive 
supply is therefore no longer part of Rheinmetall’s core 
business. The corporation wants to offer its employees 
secure prospects. Rheinmetall is therefore converting 
two plants from the civil business and making them 
available for the security and defence industry. The 
Berlin plant (formerly Pierburg) has been assigned 

to Rheinmetall’s military division since 1 July 2025 to 
manufacture metal components for projectiles. The 

Neuss plant in the Lower Rhine region, parts of which 
will become a site of the Weapon and Ammunition 

division on 1 October 2025, will in future manufacture 
protection systems (armouring). The executive board of 
Rheinmetall AG is currently seeking solutions for the re-
maining activities of the civilian Power Systems division. 
Purchase enquiries from potential interested parties are 

being examined thoroughly.

Good 
question

DIMENSIONS 1 | 202556

Inside



To what extent is the 
Panther battle tank 
a competitor to the 

Franco-German MGCS 
programme?

 
The Panther KF51 main battle tank is to be seen as 

a complementary main battle tank concept. The 
European project is scheduled for completion in 
2040. Rheinmetall’s business consideration was 
therefore that a new tank was needed as a bridge 

solution for the long interim period. Together with 
the Hungarian government, the corporation is 

developing the Panther to series production read-
iness. It is intended to form the basis for the new 
Italian main battle tank. In general, battle tanks 

are experiencing a renaissance, as European coun-
tries are once again focusing more on homeland 

defence and defending the alliance, yet their tanks 
are outdated. As a next-generation battle tank, the 
Panther has significantly increased combat power 

thanks to its 130 mm gun. It is also fully digital-
ised, has a drone defence system, and deploys its 

own drones.

What would a sudden 
end to the war in Ukraine 

mean for Rheinmetall?
 

Even if peace is achieved in Ukraine, Inspector 
General Carsten Breuer, the highest-ranking officer 
in the Bundeswehr, believes that Russia will con-
tinue to massively increase its number of troops. 

Accordingly, the Russian armed forces want to 
have “reconstituted themselves by 2029 in such a 

way that an attack on NATO territory would be pos-
sible”. At their summit in June 2025, NATO member 

states decided that in the future they will invest 
five percent of their GDP in security and defence. 

The five percent mark should be reached by 2035 at 
the latest. Previously, the target was two percent. 
In his first government statement in the German 

Bundestag, Chancellor Friedrich Merz announced 
that the federal government intends to “provide in 
future all the financial resources the Bundeswehr 

requires to become the strongest conventional 
army in Europe”. In this respect, Rheinmetall 

expects a decade of rearmament in Europe – even 
if the war in Ukraine should be ended through 

diplomacy.

How will Donald Trump’s 
tariff policy affect Rhein-

metall?
 

Rheinmetall has continuously strengthened its 
industrial base in the United States in previous 
years, most recently through the acquisition of 
the long-established manufacturer LOC Perfor-

mance. This makes Rheinmetall part of the US de-
fence industry foundation. American Rheinmetall 
now manufactures defence industry products at 
eleven sites in the country as a “fully American” 

supplier. The products offered by Rheinmetall 
in the USA are therefore not affected by any US 

import custom duties. In addition, the company is 
well positioned in two major US programmes: the 

XM30 combat vehicle and the Common Tactical 
Truck (CTT).
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There is more to every Olympic medal than just exceptional 
talent and pure discipline. The way to the top of the world is 
paved by special support and strong sponsorship. Thanks to 
its profitable partnerships with commercial enterprises such as 
Rheinmetall, the sports city of Düsseldorf has been writing success 
stories for years – from the Rhine via Paris to Los Angeles.
Author: Patrick Rohmann
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premium partner of Düsseldorfer EG (DEG), one of 
Germany’s most traditional ice hockey clubs. DEG 
is currently facing a bitter sporting and economic 
setback with its relegation from the German Ice 
Hockey League, of which the club was a founding 
member. In order to organise the restructuring 
and manage this difficult phase, the DEG share-
holders have appointed two former professionals 
as new CEOs: Andreas Niederberger and Rick 
Amann. Both won several German championships 
with the club. Successful former defender Nieder-
berger firmly believes in DEG’s comeback: “With 
partners like Rheinmetall at our side, we not only 
have the economic foundation but also the neces-
sary charisma to provide new impulses”.
The cooperation with Rheinmetall goes beyond 
traditional sponsorship. Through D.SPORTS and 
Rheinmetall’s support of top-class sport in the 
city, the popular sport activities and sporting 
culture in the city are enhanced. Timo Boll, who 
wants to be more involved in promoting young 
talents in future, sums it up: “Sometimes it’s not 
just talent that counts, but also someone having 
faith in you. Partners like these are priceless 
for sport.”      

At the 2024 Summer Olympics in Paris, 
the German women’s 3x3 basketball 
team sensationally won the gold medal. 
This suddenly elevated the previously 

little-known sport into the spotlight. The 
capital of North Rhine-Westphalia is one of the 
strongholds of 3x3 basketball in Germany – with 
Rheinmetall as its sponsor. For almost three 
years, both the women’s team of the Düsseldorf 
ZOOS and the men’s team of the Düsseldorf LFDY 
have benefited from the commitment of the 
traditional corporation. Rheinmetall has signed a 
sponsorship agreement with D.SPORTS, the state 
capital’s sports marketing platform. Meanwhile, 
all eyes of top-level sport are firmly fixed on Los 
Angeles. In 2028, flag football, a sport similar to 
American football, will be part of the Olympic 
programme for the first time. Rheinmetall is sup-
porting four national players on their way to the 
Olympics in California through the Düsseldorf 
Firecats women’s team. 

WORLD-CLASS LEVEL FROM DÜSSELDORF
Other flagships of the “sports city of Düsseldorf” 
include the table tennis Bundesliga club Borus-
sia Düsseldorf, with icon Timo Boll as its most 
prominent athlete in this sport. For the 44-year-
old former number one in the world rankings, 
the Olympic Games in Paris were already the 
seventh at which he was able to compete for 
Germany. He looks back on the major sporting 
event in the neighbouring country with mixed 
feelings: “It was tough for me that we were 
kicked out in the quarterfinals. The disappoint-
ment right after the match, not being completely 
satisfied with my own performance, and the 
fact that all the hard work hadn’t paid off as I’d 
hoped, was all there”. Paris also marked the end 
of Boll’s table tennis career in the national team. 
“The chants overwhelmed me. Even though it 
was obviously great to get so much feedback 
from the crowd.” For Alexander Schilling, CEO 
of Borussia Düsseldorf, the sponsorship is 
hugely important: “The support of companies 
such as Rheinmetall enables us to secure the 
financial resources we need in order to develop 
the team, sponsor talented players, and stage 
events”. The table tennis club also says that the 
partnership with renowned companies strength-
ens its image and makes it more attractive for 
other sponsors.

RHEINMETALL SUPPORTS REGIONAL 
TOP-CLASS SPORT
The Düsseldorf-based technology corporation 
has been located in the state capital for more 
than 130 years and is involved in many ways in 
regional top-class sports. Since the 2024/25 ice 
hockey season, Rheinmetall has also been a 

1 Leap into the world 
class: at the Olympic 
Games in Paris, the 
German women’s 3x3 
basketball team won 
gold – Germany’s 
ever first Olympic 
basketball medal.

2 and 3 Regional 
sports promotion: 
Rheinmetall sup-
ported the Düssel-
dorf professional 
streetball teams for 
men and women and 
sponsors, among 
others, the eight-
time German ice 
hockey champions 
Düsseldorfer EG.
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When satchels 
become symbols 
of hope

DIMENSIONS 02|2023

The girl in the photo fled 
to Germany with her family 
before the war in Ukraine. 

She represents the children 
in her homeland who 

were delighted to receive 
a satchel donated by 

Rheinmetall for the start of 
the school year.
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Children’s eyes light up on their first day of school in 
the western part of Ukraine. Last year, the satchels 
donated and lovingly packed by Rheinmetall 
once again brought smiles to the faces of school 
beginners and for a precious moment allowed them 
to forget the harsh realities of everyday life in war.

Last autumn, Rheinmetall once 
again supported the campaign 
“School bags for Ukrainian first 
graders” initiated by the Co-

logne-based association Blau-Gelbes 
Kreuz e. V. The German-Ukrainian 
association, chaired by Linda Mai, 
is committed to helping people in 
the war-torn country with great 
dedication and passion. In addition 
to first-aid backpacks and starter kits 
for expectant mothers, the enthusias-
tic team is involved in many other aid 
projects, including the satchel cam-
paign for first-year schoolchildren.

“The first day of school is a milestone 
in every child’s life, filled with joy and 
excitement. For children who have 
had to grow up amid bomb alerts and 
bunkers since the start of the full-
scale Russian invasion of Ukraine in 
February 2022, this day offers a brief 
respite from the war”, said Linda Mai. 
Good equipment and the prospect of 
an education give them a feeling of 
normality, hope, and joy. After the 
first fundraising campaign, numer-
ous pictures, painted by children in 
bomb shelters during air-raid sirens, 
reached the Rheinmetall headquar-
ters in Düsseldorf – small works of 
art full of gratitude for the beautiful 
school supplies.

This was reason enough to donate 
another 240 school bags, including 
all learning materials and utensils, 
for the start of school in September of 
2024. Four employees of the defence 
corporation actively helped to fill the 
colourful satchels with folders, pens 
and modelling clay. What moved 
them most during their visit to the 
association’s warehouse in Cologne 
were the individual, personal stories 
of the association members and their 

children, which provided authen-
tic and unfiltered insights into the 
emotional world of the people from 
Ukraine: women fearing for their 
husbands and brothers on the front 
line, children worrying about their 
fathers at war. In conversations, they 
expressed their gratitude for the 
military equipment that will directly 
benefit their loved ones on the front 
lines. Remarkably, every child knew 
the “Leopard” or the “Marder” – a 
clear indication of the popularity 
of German products in the area of 
operation. Those present also greatly 
appreciated the humanitarian sup-
port from Germany for the families 
left behind in Ukraine.

A tour of the warehouse in Co-
logne-Rodenkirchen and a photo 
book with memories from the past 
three years quickly conveyed how 
valuable the association’s work is. 
The Blau-Gelbe Kreuz does much 
more than ‘just’ send urgently 
needed aid supplies to Ukraine. The 
non-profit organisation also lives and 
cultivates Ukrainian culture. Rhein-
metall employees were able to enjoy 
a taste of this during their visit – from 
the Ukrainian dumpling speciality 
“vareniki” to the dances and songs 
performed by mothers and their chil-
dren in traditional costumes at the 
end of the day.

With their heads full of impres-
sions, moving interactions, and an 
excursion into Ukrainian culture, 
the Rheinmetall team said goodbye, 
deeply impressed by so much grati-
tude and warmth.   
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WOMEN FOR STEM

Germany is not the only country experiencing a 
massive shortage of skilled professionals in the 
fields of science, technology, engineering, and 

mathematics (STEM). Industrialised nations world-
wide are urgently seeking qualified specialists. Yet 

the potential of women in STEM careers remains 
largely untapped. Rheinmetall Defence Australia 

has demonstrated great success in addressing 
this issue through targeted recruitment initia-

tives: by offering summer internships alongside 
academic studies, providing dedicated support, 
and fostering female role models and mentoring 
programmes, the company is making significant 

strides in promoting women in STEM professions.

Keen to learn more? Discover the full story from 
Down Under, along with other exciting news, inter-

views, and insights about Rheinmetall, in the on-
line edition of DIMENSIONS at www.dimensions-

magazin.de/en. It’s well worth a read!

www.rheinmetall.com/
career
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