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RETHINKING WORK.

The fire department is a trailblazer for new
collaborative work.

ARTIFICIAL INTELLIGENCE.

How machines are getting smarter and how
teamwork functions with AI.

I N FO C U S : DIGI TA L I ZATION How a fully networked vehicle is
r evolutionizing the fire service. Which digital technologies will make future assignments
easier? And, do we still need a human workforce?
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editorial
Dear readers,

We are thrilled to introduce to you the new Rosenbauer
magazine, ready.
The current, first edition of ready is dedicated to digitalization.
Increasingly penetrating every corner of our lives, digitalization
is gradually but steadily changing our everyday lives. Depending on individual views on the matter, the term is frequently
used in conjunction with words like ‘transformation’ or ‘revolution'. One thing is certain: the fire service’s working environment will change forever. The digitalized fire service will be an
organization with greater capabilities and new opportunities.
In ready, we cast our gaze to the future of the emergency services, analyze the effects of societal trends on the fire service,
and highlight the relevance of new scientific findings for work
at fire departments. Each future edition will focus on a specific
topic and unpack its effects on the emergency services. Our
aim is to think outside the box and show diverse perspectives
to provide food for thought, provoking wider discussion and
awareness within the fire-service sector.

We hope you will enjoy the read!

Rethinking work.
The simple click of a
button reveals all the
mission data and a
clear overview of the
situation – the RT is
revolutionizing day-today operations at the
fire department.

Tiemon Kiesenhofer, Editor in Chief
Group Communication, Rosenbauer International AG
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R O B O T C O M R A D E S . When things
get tricky for firefighters, there is one colleague
they can always count on: the RTE Robot. It
carries loads of up to 650 kg and, thanks to its
sophisticated interchangeable system, is ready
for any task in an instant. It is equipped with
cameras and sensors for reconnaissance tasks,
has a suction point for supplying extinguishing
water, a portable fire pump with tubing material
for laying relay cables, a turret attachment for
firefighting and fixed shackles for recovery
work. Its caterpillar tracks mean it can even
climb stairs – ready for any scenario.

SPO
LI

The hottest updates

ELECTRIFIED FIRE
D E P A R T M E N T . Electromobility is undoubtedly part of all our futures. So it makes
sense that Rosenbauer now has two electric
vehicle models in its fleet: one logistics
vehicle and one water tender (see cover story
on page 10). The logistics vehicle comprises
a typical firefighting superstructure on an
existing chassis from Volvo Trucks, the fullyelectric version of which (Volvo FL Electric)
has been available since 2019. It is powered
by four 600-V batteries, each providing
50 kWh of power. While in action, it is also
extremely quiet: the electric motor produces
DID YOU KNOW…?
almost 40 dB less noise than a comparable
… Fire services in Paris, Berlin and Vienna used electric vehicles at the start of
combustion engine when on the move.
the 20th century? For a short while, the electric engine even edged ahead of the
steam and petrol-powered options in terms of popularity. This was because many
people found it absurd that you would fight fires using vehicles containing highly
flammable fuels. In around 1915, the combustion engine started to inch into the
lead, since it weighed less without the heavy batteries, had a much better range,
and reached higher speeds. In 1918, in the 77-strong fleet of the Vienna Fire
Brigade 58 vehicles were still electric.
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WHEN THE FOREST SOUNDS
T H E A L A R M . The sooner a forest fire is discovered, the better the chances are of extinguishing it with
less effort and fewer resources. But the first intervention
needs to be within 20 minutes. Forest-fire recognition
systems are invaluable in this respect, with sensor
cameras that can detect smoke up to 40 km away.
The “smoke signals” are deconstructed into grayscale
images and analyzed, pixel by pixel, for contrast, color,
dynamics, spread and location. If certain values are met,
the nearest fire department is informed or the details
are passed on to the responsible fire service control
center. It even works through smog, cloud cover and
other poor visibility conditions.

T
GHT

IN THE VIRTUAL
C L A S S R O O M . In an emergency,
every movement must be perfect. The
Rosenbauer simulator allows personnel to
practice safe and deft handling of equipment like the turntable ladder, for example.
They simply put on the VR glasses, take
hold of the two joysticks and get started.
An operator provides the training content
on the computer screen and programs the
emergency scenario. The scene comes to
life via the 3D glasses while the trainee
drives the virtual emergency vehicle using
a joystick. All of this saves resources and is
completely emissions-free. Personnel can
also train in the tactical use of municipal fire
trucks and ARFF vehicles.
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On a mission.
New technologies
are changing the
way fire services
work.
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WELCOME TO THE
NEW REALITY
Data – the currency of digitalization – has
changed our everyday lives forever. And the
fire service is no exception. But where is
the human factor?

I

n an emergency you have just a few minutes to
get tons of information to the team, who then must
analyze this with a cool head and make intelligent
connections. In the same few minutes, the emergency vehicle has to find the fastest route through the
city traffic. And in the same few minutes, with the
adrenaline levels of the firefighters increasing, an

NUMBER OF
GLOBAL
DATA - G E N E R AT I N G
INTERACTIONS
P E R H E A D P E R DAY

effective strategy must be developed to save the lives
hanging in the balance. The most important tools for
this, these days, are a tablet and a touchscreen. New
data is constantly appearing on the tablet, supplying
the team with the necessary knowledge about the
situation that would otherwise be passed on via radio
or found manually using maps and documents – all
very labor-intensive. Information about the technical
equipment of the vehicle appears on the vehicle’s
touch-screen display and makes it easier to plan deployment. And this is just the beginning; in the future,
even more data will be available via these means.
These will be supplied by the traffic management
systems, sensors, cameras and many other tools in a
connected city (see also “The fire service in real time”
on page 38). Data is increasingly becoming the foundation of a successful fire service department.
Whether significantly increasing the efficiency of the
emergency services, at the checkout while online

2010: 298
2015: 584
2020: 1,426
2025: 4,909

Mass of data.
Everywhere, all
the time, data is
being collected and
making innovation
possible.
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Digital tools
Which technologies are being used is
industry-specific. However, the EU is still
lagging behind the USA.
Source: European Investment Bank (2019)

SERVICES
shopping or when you glance at your route planner
app to find out what time the next bus is … Data
is becoming ever more integral to our lives. “Many
people now use applications on their smartphones
that simply didn’t exist just a few years ago. Digitalization and the associated networking have infiltrated
every part of our lives,” comments Wilfried Sihn, CEO
of the Austrian Fraunhofer Gesellschaft research
organization.
PIONEERS
The companies who were the early adopters and
recognizers of this potential now dominate the global
markets and have developed exponentially since their
beginnings. Apple, Facebook, Google and others –
these big players realized early on that they could
not only make life easier for billions of people with
their solutions, but that they were also sitting on a
gold mine. The treasure inside – data – powered the
exponential development of their companies.
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They created the perfect template, generating entirely
new business models from their original services,
showing just what can be achieved if you are in the
position to leverage the data you have collected. Intelligent processes make companies and organizations
more agile, helping them better know and understand
their customers, and their desires and challenges.
This creates new value chains and simultaneously
changes the way of working and consumer behavior.
Digitalization has taken over society as a whole and
set in motion huge changes in all corners of our
lives – the emergency services are no exception.

Big data
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INFRASTRUCTURE
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A S T H I N G S S TA N D
Companies and organizations who wish to remain
innovative and competitive simply cannot afford to
bury their heads in the sand. Certainly, it took a while
before the issue was really confronted, and now it has
become even more pressing due to the COVID-19 crisis. The pandemic has turned out to be a true catalyst
for faster digitalization. A representative study conducted by consultancy firm EY in 2019 studied how
Austrian firms felt about digitalization. In 2018, 56%
of the more than 900 participating Austrian companies said that digital technologies played a big or very
big role in their business models. Just one year later,
this figure had grown to 77%. Over the same period,

There have not yet been any extensive surveys on
the relevance of digitalization for fire services, but in
2019, the German Fire Protection Association (Vereinigung zur Förderung des deutschen Brandschutzes,
vfdb) said that the future would certainly include
networked fire departments. The leading institution
for the scientific, technical and organizational further
development of fire services is convinced that digital
solutions will play a significant role in the everyday
services in the future, and will lead to significantly
increased effectiveness.
ON THE QUESTION OF BENEFITS
Where to begin? Big data, the cloud, the Internet of
things, smart cities, robots, artificial intelligence and
many more besides are buzzwords. We are confronted
with them daily and yet they remain oddly abstract
and mysterious. “We don’t need to fully understand
the ins and outs of digitalization to be able to use
the technology. For example, we simply flick a switch
to turn on the light – it’s irrelevant whether we truly
understand the science of electricity,” explains Dirk
Baecker, Sociologist and Chair of Culture Theory
and Management at Witten/Herdecke University
in Germany. Orestis Terzidis, Head of the Institute

The Rosenbauer Magazine

I N F O C U S | 13

for Entrepreneurship, Technology Management and
Innovation in Karlsruhe, takes the same view. He says,
“The most important thing is asking ‘How does it benefit me?’” It is this question that helps you realize how
the technologies can be used specifically to achieve
your aims. We should move away from the assumption
that digitalization is a state you can buy into, explains
Wilfried Sihn: “It’s the way to get better at using new
technologies.” The aim is to proceed in a targeted
manner, because applications that really work for a
company or organization cannot simply be installed
and left alone. The good news is that almost nobody
is starting from zero. Of course, companies who are in
control of every step of production, customer contact
and supply chain management, collecting data and
measuring it, have a significant starting advantage
over the emergency services. These activities allow
them to create a virtual equivalent to the real world in
the form of data, and they accumulate a huge mountain of data. They can pinpoint customer needs, recognize weak points in the supply chain and flesh out
new, promising business opportunities – if they just
know how to interpret the data. The fire service and
other services, on the other hand, are at least partly
dependent on how well-connected their environment
is. There are already very precise electronic maps,
for example, but to be able to really perform in an
emergency situation, you need real-time data. The fire
departments’ hopes are pinned on smart cities (see
also “Fully Digital” on page 40), as captured by the
American National Institute of Standards and Technology in its Research Roadmap for Smart Fire Fighting.
“In a world increasingly dense with sensors, you can
always come back to a variety of constantly generated, useful data.” This data is worth its weight in gold
on a mission, even more so if you can tap directly into
the city’s infrastructure with appropriate networking,
for example, turning all the stop lights green for an
emergency vehicle on its route. At the site of a fire,
a digital building twin, generated using a Building
Information System, could help with orientation, and
sensors could report the carbon monoxide levels in in-

dividual areas that are burning. In the event of a road
traffic accident, the eCall systems themselves could
alert the emergency services and transfer the key
facts, such as GPS coordinates, number of belted-in
and non-belted-in passengers, or whether the vehicle
has rolled, all thanks to sensor data. This would allow
rescue personnel to better assess the situation in
advance, thus arriving on the scene with appropriate equipment and the right number of people. They
would then be able to react much more quickly at the
site. If, in addition, all the mission data were digitally
documented, evaluated and cleaned up, then more
precise prognosis models could be created, allowing an even more agile reaction to the situation if it
reoccurred.

Wilfried Sihn,
CEO of Fraunhofer
Research Austria,
sees digitalization,
above all, as an
opportunity to
become better.

But emergency services – and companies too –
still have the challenges of “processing enormous
amounts of data, building databases, and developing algorithms to better integrate these into their

“ We don’t need to
fully understand
the ins and outs of
digitalization to
be able to use the
technology.

Dirk Baecker, Sociologist
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German sociologist
Dirk Baecker is
convinced that
digitalization will
create entirely
new jobs.

everyday services, use them for important decisions
and communicate them in a targeted manner to the
people who need them,” reveals the vfdb.
This is easier said than done, as most data is collected arbitrarily, without a plan. To recognize a pattern
or make effective predictions, the data first needs to
be cleaned up and the quality information separated
out. Only then can computer programs be used to
evaluate these in the future. The greatest benefit is
the precise recognition of patterns, something that
computers are much better at than people. Since
the first PLCs of the ’70s made machines digital
for the first time, ever-increasing computing power,
big data and constantly improving algorithms have
made machines, which were once the dumb implementers, into self-learning systems. They can derive
regularities from data and, increasingly, use this to
solve problems autonomously without being preprogrammed with specific solutions – we’re talking about
artificial intelligence, of course. There are a myriad
of applications. As a traffic management system, AI
can react quickly and flexibly to road traffic incidents
and generate solutions in real time. Drivers can be
automatically directed to alternative routes so as not
to block the access routes for emergency services.
Perhaps in the future, if reporting an emergency, you
will not speak to a human at all but to a self-learning
chatbot. The bot could take data and communicate
with the caller, while also simultaneously alerting the
fire services and sending drones with cameras for
early reconnaissance. Protective equipment fitted
with sensors already allows real-time localization for
emergency personnel. All personnel, vehicles and
machines operating at the emergency can also be remotely monitored, simplifying the coordination of the
moving parts in a mission. In the future, it is plausible
that AI will not just be analyzing, it will be using all
these collected data to immediately help coordinate
the emergency response.

WILL MACHINES DO OUR JOBS?
But will these intelligent systems make humans superfluous to requirements if they are already so advanced
in many areas? The experts do not think so. AI is certainly the master of prognosis, but we humans are still
required to visualize the data in relation to other data
and the real world according to the Future Institute.
But, we will have to increasingly work with machines
and communicate with them. In his popular book
“Muster. Theorie der digitalen Gesellschaft” (Patterns.
Theory of the Digital Society), sociologist Armin
Nassehi writes that “the mountains of data remain
opaque to people. We rely on machines to recognize
the hidden structures within” (see also “AI training
camp” on page 56). Digital transformation also means

97

million jobs will be
created around the
world by 2025 thanks
to digitalization.
The Rosenbauer Magazine
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technologically networked communication, both between people, and between people and machines. In
a constantly changing, networked society, structures
and processes that have long been firmly anchored
will become obsolete. This affects all levels of an
organization, all sectors and all environments – all
of society and each individual within it. The digital
transformation demands new forms of cooperation,
life-long learning and a huge amount of adaptability.
Alongside all the promising opportunities for a better
world, it can cause a few nervous glances into the
future. Every change threatens to leave people by the
wayside. It will be most problematic for volunteering
schemes, Claus Lange, member of the vfdb Steering
Committee and long-time director of the Hanover Fire
Service, points out. “We mustn’t forget about the other people who help the fire service in their free time.
Networking also means stronger connections between
people, based, more than ever before, on respect,
trust and appreciation. That’s where the Fire Service
4.0 differs from Industry 4.0.”
If it is more then just factories that can function
almost without our help, will these machines cost us
our jobs? If supermarket cashiers can be replaced
by self-scanners, will bots take over mission management? Sociologist Dirk Baecker thinks not: “The
history of humanity shows us that huge changes
like these uncover all kinds of jobs and workplaces
that people had never considered before. This is an
example of the evolutionary capability of an economic system.” According to estimates by the World
Economic Forum, by 2025, digitalization will have
created around 97 million new jobs worldwide, albeit
in different job markets. In reality, digitalization will
also contribute, notes Baecker, to people having
more fulfilling, creative occupations – jobs that are
vastly more satisfying. Wilfried Sihn makes a case for
hybrid systems, where machines take on the physically strenuous or dangerous routine tasks, leaving
people free to tackle complex or creative processes.
For example, on future fire service deployments,
extinguishing robots can be sent in ahead to avoid
putting the rescuers in unnecessary danger. The big
challenge will be working out how to organize this

new form of collaboration and teamwork. Simply
supplying digital technologies does not work in
98% of cases, explains Stephanie Schmitt-Rüth,
Head of the Human-Centered Innovation division
at the Fraunhofer Working Group for Supply Chain
Services SCS in Nuremberg. You also need open
communication and a new mindset at management
level to give employees and colleagues the reassurance they need, and to fully embed these processes. “Employees are always wondering whether
machines will be our assistants, or vice versa. For
the former, qualifications and education are key”
(see “Is this the end of hierarchies?” on page 42).
As advanced as digitalization is, the education system is lagging behind the change and will not be
able to provide the competencies required to get
by in a data-driven world for much longer. But what
machines are doing we have long been able to do.
Life-long learning is a human skill that will help us
in the future, digital world.

Stephanie
Schmitt-Rüth
heads the
Human-Centered
Innovation department at the
Fraunhofer Institute
and sees qualifications and education
as key factors in
digitalization.
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WHEN THE
COCKPIT AND CABIN
BECOME ONE
In the firefighting vehicles of the
future, the cockpit and the team
space will become one unit, no
longer separated by a partition wall
in the 18-ton vehicles. This will
significantly change communication on everyday assignments. The
cockpit will become a mission command and the team space a meeting
room. The crew members will sit
at 90 degrees on the vehicle sides,
looking inwards, and along the back
of the cabin wall looking forwards.
Everyone will have an unhindered
view of the large central display,
integrated into the instrument panel,
which will display the mission-relevant information. Once the vehicle
arrives at the destination, the driver
and passenger (machine operator or
vehicle commander) turn their seats
to face inwards, creating an instant
conference-style set-up. This means
the team can review the situation,
sheltered from wind and weather, in
a quiet atmosphere, without interruptions. The team space is also a
safe haven to retreat to.
The Rosenbauer Magazine
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INSIDE THE
OPERATIONS
CONTROL CENTER
OF THE FUTURE
A perfect overview, all situation data
available any time – digitalization is
revolutionizing firefighting vehicles.

A

n emergency call is put through to the command
center, letting them know a fire has broken out in an
office block on the edge of town. The alarm sounds
at the fire station and the teams on duty are ready in
seconds. Every movement is perfect, nothing wasted,
as they get their gear on. It is routine for the firefighters, but the air is vibrating with adrenaline nonetheless, and the tension is palpable in the firefighting
vehicle. But keeping a cool head is part of their job.
Even on the journey to the location of the fire, the
vehicle commander is already giving them the key
information for the task ahead.
How? Using digital tools. Previously, you had to rely
on a few individuals’ knowledge to know where the
nearest water supply point was, the fastest route to
the location, or even the most efficient route into a

burning property. Today, key data are digitized and
easily accessible, enabling better mission preparation and a more efficient response. And the quality
of said data is key. The alarm area is systematically
checked and processed, allowing the creation of
water maps, documentation of approach routes
and the provision of building plans, as well as plans
for the firefighting approach – it is a decisive step
en route to Fire Service 4.0.

“Digital tools enable
better mission
preparation and
a more efficient
response.

18 |

NETWORKED
FIRE SERVICE
In the future, all
the strands of a fire
service deployment
team will converge
seamlessly in the firefighting vehicle. It will
have its own, secure
WiFi network, linking
the on-duty teams and
vehicles via mobile end
devices. The necessary
information for the
deployment will be
sourced via the tablet,
which will also be used
to communicate with
the other units, significantly reducing radio
traffic. In the vehicle
the team will have
direct access to traffic
control centers and
building management
and control systems,
databases (hazardous
materials registers,
vehicle rescue maps),
and documents created in advance by
the fire departments
(water maps, approach
routes in the alarm
vicinity).

DATA AT T H E P U S H O F A B U T TO N
Even before the team jumps into the vehicle to
head to the location, the mission control computer
has transferred the alarm data to the commander’s
tablet. All necessary information can be easily viewed
here. Where is it? What has happened? Are there any
injured people? A simple click produces the fastest
approach route on the navigation system or informs
the team about traffic along the route. The mission
commander switches the vehicle to emergency drive
mode and calls up the other units alerted by the control center, all using the touchscreen.

“All necessary
deployment
data is already
available to the
commander on
her tablet during
the approach.

The commander does not just have an overview of
her own plan of action. The overview map also shows
her how many vehicles and what types are en route,
their current location, and when they will reach the
Networked. The team always
has access to crucial information on resources and the
units involved.
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SOFT WARE
FOR DEPLOYMENT

Situation update.
The new seating
arrangement makes
planning the assignment much easier.
All data are just a
click away.

assignment location. But what about the available
resources on board? Clicking on the individual vehicle
symbol shows the level of water, foam concentrate
and fuel-tank status, as well as the battery charge
status for that vehicle. In the future, seating-plan
recognition will connect with RFID chips fitted into the
team’s protective gear, so the commander will even
be able to see the number of occupants in a vehicle
and their specialist qualifications. It gives her all the
necessary information about the effectiveness of her
team in one place.
K N OW I N G W H AT I S W H AT
Tactics are essential. They are what decides how
quickly a fire can be extinguished. There is not a minute to waste. The commander gets a first look at the
situation while still en route to the site. She creates a
site map on the screen, utilizing the geospatial information data from the web alongside the building and
area plans integrated into the deployment management system. A glance at the screen tells her where
the fire hydrants and supply points are, where to park
the vehicle, and where the emergency escape routes
in the building lead. This is significantly easier than
planning an operation in the analogue age.

Deployment management systems
provide all the relevant data for
deploying firefighters in an emergency. This data is managed on
a central server. With continued
use the software automatically
condenses it into an increasingly
precise situation overview that
is synced and transferred to all
end devices. The situation data
can be used to plan targeted and
effective extinguishing and rescue
approaches, and helps to implement these plans swiftly. The data
is also useful for creating future
prognosis models for similar
situations. For this purpose, it is
also linked with fire and deployment statistics, and data on the
building occupants, infrastructure and weather, for example,
to enable teams to simulate the
spread of a fire or the evacuation
of buildings (person evacuation
analyses).

Modern fire services, and especially fire services of
the future, will greatly benefit from all the sensors
that are fitted into smart buildings today, continuously
collecting building data. On the approach the commander has access to the building control technology
via the deployment management system, and can see
on the screen exactly where fire alarms have been
triggered and which built-in extinguishing equipment
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WIFI

Connectivity.
In firefighting
vehicles of
tomorrow, all the
strands of the
mission will merge
into one.

has been switched on automatically. She can even
access the extinguishing power and efficiency of
the individual sprinkler systems in each room.
Smoke detectors indicate the direction the smoke is
spreading and the CO detectors show where the oxygen concentration is critical. Wind sensors, which

D I G I TA L
D E P LOY M E N T D O C U M E N TAT I O N

In the firefighting vehicles of
the future, vehicle management
systems will document all the
processes. This will include
telemetry data (kilometers
driven, engine speed, etc.),
fill-level data, exact position and
route data, as well as operational
data and working parameters
for the extinguishing systems
and technical devices.
This data will be immediately
available during the mission
and will be saved for future use
and analysis. This will create a
continuous log book for every
vehicle, which can also be used
for complete fleet management.

normally control the shutters or blinds, also provide
the wind direction, indicating which neighboring
buildings might be at risk and require protection.
You can get a better overview from above, so bird’s
eye views are playing an ever-more significant role in
deployment tactics. Fire services today already use
both aerial and satellite images, as well as accessing
nearby cameras, such as surveillance cameras, via
the internet. Drones are increasingly used for area
reconnaissance and will certainly be part of the fire
department’s standard equipment in the future.
They can be sent ahead of the team to send pictures
of the location back to the vehicle while it is still en
route.
TAC T I C S A R E E V E RY T H I N G
Using the data that the deployment management
system automatically collates and prioritizes, the
commander can draw up a plan of action and
instruct the team. The first situational analysis
meeting takes place at the location. She and the
team gather around the interactive site map. Data
from the building management and control system
is displayed and, on the touchscreen, she highlights
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Aerial images provide valuable additional information
for assignments.
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“Drones will
certainly be
part of the fire
department’s
standard
equipment in
the future.

the source of the fire, rooms that are likely to still
have people inside, and shows the team the access,
rescue and escape routes. She also adds symbols to
indicate the building control center and the connection points for the standpipes. She has camera
images to give a better depiction of the actual site.
These images are transferred simultaneously to the
screens in the other vehicles, ensuring everyone on
duty has the same essential knowledge about the
task at hand. Quickly and efficiently, the commander
gives the team the remaining important instructions
and outlines possible risks before she sends them in.

Documentation.
All deployment data
are saved to help the
fire service d
 epartments
react even more efficiently in the future.
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“ Our prototypes are
laboratories on wheels.
Mohamed Eldin, Test Driver and Development Engineer

Off-roading.
Whatever the terrain,
you can count on
the RT.
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ACID TEST
FOR THE RT
The new Rosenbauer electric firefighting
vehicle must prove it is up to the
challenge of working with the fire service.
e xperience is not made without considering the
subjective impressions of the test crew alongside the
objective measured data.

O

ne lap takes about 20 minutes, and they are
driven two at a time. Then, the vehicle must undergo
a visual inspection, where the data are read out and
documented. The new Revolutionary Technology (RT)
passed at least 100 of these test cycles to prove its
suitability and capabilities in various grueling situations. Testing took place on a cordoned-off test track
with a tarmac stretch of two kilometers and seven
kilometers of uneven, off-road terrain. The perfect
test bed for a firefighting vehicle.
DEFINED LOAD CHANGING ON
A N O B S TAC L E C O U R S E
The first phase is the tarmac road. Alexander Pohn
accelerates the RT and takes his foot off the gas.
The brake-energy recuperation via the electric motors
is noticeable immediately, the vehicle decelerates
gently and coasts slowly. “Firefighting trucks are
not normally this elegant. You immediately notice
the different drive concept,” test driver Pohn seems
impressed. Other key tests include maneuvers like
driving in circles at a constant speed, quick lane
changes and brake tests. The sensors record the
various measurements, like acceleration, steering
angle, brake pressure, wheel speed, etc. These are
read by the CAN bus. But the verdict on the driving

After the tarmac stretch, the vehicle moves off road.
The RT winds its way along a lane strewn with trees
and bushes. It keeps a constant speed of 30 km/h.
“We don't need to go any faster for our purposes.
We’re not rally drivers – we’re carrying out a continuous load test that should simulate a product life cycle
of 15 to 20 years,” explains Alexander Pohn. After a
180° bend, the track becomes a mud bath – a chance
for the RT to prove its stability, accuracy and handling. “We have permanent all-wheel drive,” co-driver
Mohamed Eldin looks up from his laptop briefly, “that
really makes a difference off road.”

“Fine tuning happens
at the test facility.
Clemens Stangl, Test Driver and Development Engineer
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Next up is a steep slope with a 40% gradient. Where
you might expect to see the road and the trees, the
only thing visible through the windscreen is blue
skies. Alexander Pohn comes to a stop half-way up
the hill, switches to first gear and puts his foot down.
The RT powers forward without slipping backwards
and without any wheel spin. “We test full power, even
on these kinds of inclines or really sludgy, muddy
surfaces,” the experienced test driver explains. His
colleague Mohamed Eldin goes on, “The RT has a
phenomenal torque. Our measurements have shown
that we reach up to 50,000 Nm on all four wheels for
short periods.”

ROLLOVER TEST
It’s very important that a firefighting vehicle does
not tip over when cornering at speed. It has to
prove its lateral stability in a rollover test involving
placing the vehicle on a platform that is then
tilted side to side. Built-in scales measure the
weight that the wheels need to carry to the floor
depending on the tilting angle.

I N T H E E M C L A BO R ATO RY
A whole range of functional and safety tests are
carried out at an external, accredited testing
facility. This includes the winches and cranes
that are incorporated into the vehicle, but they
also test the electromagnetic compatibility and
interference resistance that the vehicle needs.

S A F E LY O N T H E M O V E
Numerous assistance systems will ensure that
future journeys to deployment areas are extremely
safe. The driver is aided by ESP, rollover warning,
force feedback in the driver’s seat and electronic
exterior mirrors with a noticeably larger field of
vision to eliminate blind spots. Cornering lights
make it easier to spot passersby when cornering,
and an integrated rear camera ensures good
vision to the rear of the vehicle.

WAT E R , G R AV E L P I T S A N D
BO N E - R AT T L I N G T E R R A I N
Alexander Pohn turns to the left, heading for the
toughest portion of the track. First, they take on the
roughest of terrain, then tackle 300 to 400-mm-tall
obstacles and finally, accelerate into a gravel pit
filled with water. “The air-suspension chassis allows
us to adjust the ground clearance to the terrain.” He
pushes a button on the dashboard and the RT raises
significantly. “On roads, we drive at normal vehicle
height, off-road we raise the ground clearance to 350
mm and in Watmodus, for examplefor crossing flooded roads, it can be raised to 470 mm,” he explains.
Then, he drives a two-kilometer long route that
winds through the countryside. This part of the test
considers not only the chassis, but also the superstructure. Do all screw and rivet connections stay in
place? Is the superstructure properly secure, and do
the components that have been added to this kind of
firefighting vehicle for the first time stand up to the
tough conditions?
The last section of the drive is a long bend, leading back onto tarmac and over a poorly maintained
section of road, strewn with bumps and potholes to
the inspection zone. Then, there is a second round
followed by a visual inspection. A few scratches to the
paintwork, mud in the wheelhouse and a license plate
that is so obscured by dirt that it is unreadable – beyond these cosmetic issues, the RT has not suffered
and so is cleared to continue its journey.
THOUSANDS OF TEST
K I L O M E T E R S O N T H E R O A D
Every new firefighting vehicle that Rosenbauer brings
to the market has to undergo the test-track testing,
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Test tracks. In
St. Valentin in Upper
Austria, the RT is put
through its paces
under all imaginable
driving conditions.
Only then can it take
to the roads.

but the RT must also undertake thousands of test kilometers on the road. This is because, unlike conventional models, it has not been built onto a previously
tested truck chassis. It is an entirely new development, from the power train to the chassis to the
superstructure architecture. “We drive it in the countryside, on highways and in cities,” explains C
 lemens
Stangl, “to test its agility and maneuverability.”
In terms of drive power, the RT need not shy away
from comparison with the 1500 hp ARFF vehicle. Its
electric engines create a drive power of up to 360 kW
(490 hp) and can accelerate the 18 t vehicle in a
short time to a maximum speed of 110 km/h. The low
center of gravity, thanks to the traction batteries integrated into the tubular frame, gives the vehicle fantastic road holding and handling, as well as cornering
stability. The specially designed, single-wheel suspension does its bit, ensuring that the RT drives smoothly,
almost free from any vibrations, and achieves new
levels of comfort not seen before in a firefighting
vehicle. It also allows a significantly better steering
angle than a conventional all-wheel drive vehicle.
“With front-wheel steering we have a turning circle of
15.0 m and with all-wheel drive we get 12.5 m (with
a 3,800 mm wheelbase, wall-to-wall),” notes Clemens
Stangl. The ability to switch on rear-wheel steering
makes maneuvering even easier. The front and rear

wheel can be turned in the same direction and the RT
can use what is known as crab steering to move on a
diagonal. Thanks to its compact dimensions of 7.30 x
2.35 m, with a wheelbase of 3,800 mm, the RT handles more like an RV than a truck.
“Driving dynamics, agility, maneuverability, driving
comfort – everything that is special about the RT also
has tactical advantages for deployment. Most importantly, it’s safer for occupants on the way to an assignment,” Clemens Stangl summarizes, adding, with
a wink, “and driving a vehicle like this is fun, too.”

“We test with full
loads and d
 ummies
in the seats.
Alexander Pohn, Test Driver and Development Engineer
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Ergonomic. It is easy
to get out of the RT
without a ramp, and it
can easily be loaded
and unloaded from
the ground.
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SIMPLY SAFER
The technology is getting more user-friendly, the
vehicles are becoming more ergonomic and the
operating systems more intuitive. The firefighting
vehicles of the future will be safely and faultlessly
operable, even for non-specialists.

and the traffic control system at the rear. At the same
time, the light mast is extended, the lights turn on and
the integrated sockets supply them with power. But
before the team springs from the vehicle, it lowers to
ground level and the roller shutters on the equipment
compartments are raised. The firefighters grab their
equipment and are ready to go.

On the ground. Pneumatic
lowering allows personnel
to get out easily, even while
running.

T

he commander pushes a button on the cockpit
display and the Revolutionary Technology (RT) shifts
from Approach mode to Deployment mode. Instead of
having special signals, front and rear warning lights,
a rotating beacon on the roof and sirens active, the
functions that are required for the deployment are
now automatically activated: hazard warning lights,
surrounding area and equipment compartment lights,

And those are just a few of the new functions that set
the RT apart from its counterparts, making it more
user-friendly and contributing to quicker and more
agile responses on future deployments. In the future,
individual functions will also be grouped in logical
clusters so that they can be activated with one-touch
operation. Four such one-touch operations have been
preprogrammed on the RT. ‘Deployment approach’
activates the visual and audible warning equipment
and locks the roller shutters, while ‘Deployment’
makes the vehicle ready for deployment. Then, just
one further push of a button starts the water or foam
supply. To achieve this, the fuel flap opens, the pump
starts up with the pre-set pump pressure, and the
foam proportioning system switches on with defined
parameters. After the mission is complete, one button
is all it takes to get the RT ready for the journey back.
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AN ICON
REPL ACING MANY BUTTONS
This is the reality of daily assignments in the future –
and the RT is ready for it. All the functions on the
firefighting vehicle will be controlled digitally and,
for the most part, operated via touchscreen. The
user interface looks similar to a smartphone and
operates similarly too. Icons – small self-explanatory
images that serve as symbols – are used in place of
buttons, while control elements, switches and slide
controllers are depicted graphically. The system even

Self-explanatory. Simple,
yet effective. The RT boasts
operating controls similar
to a smartphone.

260
millimeters – a comfortable
entry height.

u tilizes familiar smartphone actions like tapping to
activate a function, swiping to close a window and
two-finger scrolling to zoom and turn elements.
The operating environment is familiar from our everyday lives and, when combined with the logical set-up
of the operating systems, helps the user to quickly,
securely and intuitively find their way through the
menu. Operating errors are avoided, as critical functions are secured with system feedback that asks a
second time before a control command is confirmed –
just to be safe. This is another thing that is familiar
from our everyday lives, like when an ATM asks you to
confirm a transaction or your laptop asks if you really
want to delete that file.
T E C H N O LO GY T H AT AC C O M M O DAT E S H U M A N S
The firefighting vehicle of the future has been fully
thought out beyond just its functionality. There is a no
longer a compromise to be made between the chassis
and the superstructure in the vehicle architecture; it
is all ergonomically designed according to the needs
of the team being deployed. This is clear from the
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Intuitive. All functions in
the RT are controlled via
touchscreen.

moment you step into the vehicle, because the whole
truck has been lowered to just above ground level so
that the crew can hop in and out easily without steps
or ramps, even at a jog. Inside the cabin, a height of
1.90 meters ensures you can stand fully upright and
move around, and the seats have sufficient headroom
so that the crew can stand up without hitting their
heads on the ceiling.
Even taking equipment from the compartments is
easier. Because the RT has an electric drive rather
than a mechanical power train, its overall height is
quite low. This, plus the pneumatic lowering, ensure
that all compartments can be reached from the
ground. Vehicle steps are no longer needed to reach
the equipment in the higher compartments. For long
deployments and for full-time firefighters, this makes
life noticeably easier. Someone who is on the move all
day, heaving instruments and equipment in and out of
the vehicles, is aware of every additional task.
Emptying the equipment compartments must be
speedy, so most of the equipment is secured using tension springs and one-finger locks. As it may

Heavy equipment.
The deployment
robots will be a
staple of digital
equipment in the
future.

easily happen, in the heat of the moment, to slip and
miss, and potentially hurt yourself in the process, all
operating and touchable elements – including the
hand holds and bars in the team compartment – are
marked in bright orange. Particularly heavy equipment
like the portable fire pump, generator or submersible
pump sets have a manual or electric carrying system
with a lowering device. The same applies to rear ladders and roof boxes. The roof is also completely safe
to access as it is flat and fall protection is provided on
all sides.
The firefighting vehicle of the future is – not unlike
a smartphone – largely self-explanatory. Automated
technology and step-by-step logical controls ensure
that operating errors are a thing of the past. The firefighting technology could even be safely and correctly
operated by lay persons or non-specialized personnel.
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EXEMPLARY

97

C40 CITIES
WORLDWIDE.

97 cities across the world are part of the
C40 Cities Climate Leadership Group.
They are united by their pioneering
approach to climate-change mitigation.

E

ver-hotter summers, torrential rainfall, rising
sea levels … almost 80% of the 520 largest cities in
the world will be hit with full force by the effects of
climate change. Cities in Europe will have to contend with a temperature increase of an average of
four d
 egrees in summer and five in winter by 2050,
according to the ETH Zürich.
The main cause of this is the cities themselves,
responsible for around half of global greenhouse-gas
emissions. Their infrastructure uses around 70% of
global energy demand. And with the increasing numbers of people moving to cities, this hardly comes as

THE
MEASURES:
 RAFFIC
T
17 C40 cities have banned vehicles with
high CO2 emissions from the city centers,
an increase from the 2010 figure of six.
SINGLE-USE PLASTIC
18 C40 cities have banned non-recyclable
plastic bottles.
 OBILITY
M
In 2010, there were not even 100 electric
buses on the streets of C40 cities, now
this number has rocketed to more than
66,000. A particularly environmentally
friendly way to get about is via rented bicycles, which were available in just 21 cities
a decade ago. Today, there are bike rental
points in 82 cities.

a surprise. More than 50% of the global population
live in urban areas already, and this is only increasing. So, collaborative, sustainable measures are
needed to counteract the effects of climate change.
These include using renewable energy, providing
more urban green spaces, conserving resources
and much more. It will be the cities, says António
Guterres, United Nations Secretary-General , where
the battle against climate change is won or lost. In
2005, 18 mega-cities from around the globe came
together to set up collaborative initiatives to mitigate climate change and ensure a healthier, more
sustainable future. Now, their ranks have swollen
to 97. Together, these C40 cities are striving to
meet the ambitious targets set by the Paris Climate
Agreement in 2015. The long-term goal is to limit
the global average temperature increase to 1.5°C,
as this would significantly reduce the effects and
consequences of climate change.

700
MILLION

PEOPLE WORLDWIDE ARE BENEFITING
FROM THE C40 MEASURES.
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3

GIGATONS
O F C O2 N E E D T O B E S A V E D ,
C O L L E C T I V E LY, B Y 2 0 3 0 . T H I S I S
E Q U I VA L E N T T O T H E E M I S S I O N S
OF 600 MILLION CARS.
CHALLENGE FOR THE
MEGACITIES

E X P E C T T H AT T H E I R
C O2 E M I S S I O N S W I L L D R O P
F R O M 2 0 2 1 . I N 2 0 1 0 , O N LY F I V E
CITIES PLEDGED TO GET THEIR
E N T I R E E L E C T R I C I T Y S U P P LY
FROM RENEWABLE ENERGY BY
2030 – NOW IT IS 24.

97
PERCENT

OF THE C40 CITIES ARE
A L R E A D Y D I R E C T LY A F F E C T E D
BY C L I M AT E C H A N G E O R
FEELING THE FIRST EFFECTS.

-20%

-40%

Transport

Buildings

-30%

Energy production

C40 CITIES

0%

Industry

53

Required reduction in CO2 emissions to fulfill
the Paris Climate Agreement

-40%
-45%

-60%

-80%
-90%

-100%
Source: Newclimate.org
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On a mission.
The RT is already
showing what
it is made of in
Berlin.

CONSISTENTLY
ELECTRIC
It is no coincidence that the first electricpowered firefighting vehicles will be put into
action in the cities belonging to the C40
Cities Climate Leadership Group.

A

msterdam, Berlin, Dubai, Los Angeles, Portland
and Vancouver are all C40 cities and their fire services are innovation partners for the development of
the RT. They are testing the electrically powered, municipal emergency vehicle over several months to find
out whether it is worthy of serving a municipal fire
department. The knowledge they pick up along the
way all feeds back into the series development and
production. Their joint goal? To contribute to climate-
change mitigation with firefighting vehicles and produce less CO2. Most of the teams see themselves as
The Rosenbauer Magazine
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role models and, if the tests are successful, want to
switch their entire vehicle fleet for electric vehicles,
step by step over the next few years.
MOBILE POWER PLANT
A N D E M E RG E N C Y G E N E R ATO R
Whereas before, most firefighting vehicles had a diesel engine, the RT is powered by up to two high-voltage batteries with around 50 kWh capacity each. The
energy concept allows the vehicles to perform most
of their urban functions on electric power alone.
The high-voltage batteries provide sufficient energy,
especially for technical assignments. They not only
power the drive, they also provide the electricity for
the various consumers at the site, from the charging
units to the electric tools and the lighting. Short assignments can be completed on electric power alone,
as the pump can be powered electrically too. The ‘RT
Power Plant’ is almost silent and does not emit any
pollutants.
For longer assignments, the RT has a range extender
on board, consisting of a six-cylinder diesel engine
and an electricity generator. This makes the RT a
self-sufficient energy supplier and ensures that there
is an emergency generator at the site for uninterrupted power supply if the public grid should fail. If more
energy is required for an assignment than is stored
in the batteries, the range extender automatically recharges them. Even when recharging these batteries,
the RT is quieter and emits fewer pollutants than a
typical firefighting vehicle, since it has an efficient car
diesel engine rather than a truck engine.
PROJECT RT BERLIN
The Berlin Fire Department is one of the strategic
partners working on the development of the RT, and
is the first emergency organization in the world to use
this vehicle in regular operation. The vehicle is stationed at three high-demand fire stations in the city
center and used as an electric firefighting and rescue
vehicle (eLHF). The firefighting and rescue vehicles,
or LHFs, are the first-response vehicles, called to help
over 30,000 times a year and required to tackle many
challenges. This is the perfect position to test a totally
new emergency vehicle concept.

The goal of Project eLHF is to cover more than 80%
of regular service requirements with electric power,
thereby significantly reducing both the pollutants
produced by firefighting services and the noise
pollution on the way to the emergency and on site.
Annually, the Berlin Fire Department saves almost 15
tons of carbon dioxide emissions alone, compared to
operating a conventional diesel-powered LHF. “As the
fire service in the capital, we have the capacity to be
pioneers in Germany for electrified firefighting services. Environmental protection and employee health
and safety are a huge concern for us,” says Senior
Fire Protection Councilor Karsten Homrighausen. It
has been around two years since the original idea and
the start of planning. The eLHF has to be fully reliable
in operation and meet all the requirements, just the
same as its non-electric colleagues. “The new vehicle
will perform the same day-to-day tasks as every other
LHF vehicle – only it will be cleaner and quieter”,
Homrighausen says

“Over 80% of our
missions could be
completed on fully
electric power.
Senior Fire Protection Councilor Karsten Homrighausen,
Head of the Berlin Fire Department
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A D M I N I S T R AT I O N /
MUNICIPAL GOVERNMENT

CLEVER
AND SMART
Smart Cities. Across the globe, cities are
growing at an increasing pace and so are
the challenges they face. Cities are turning
to digitalization and green technology for
answers. An overview of the pioneers.

Digital public administration
Digital participation
E-services for residents

H E A LT H
Telemedicine
Health information systems
Ambient assisted living
(assistance systems
e.g. for senior residents)

T

raffic, air pollution, consumption of resources –
these are just a few of the problems that our cities
face today. Today, half of the global population is
already living in urban conurbations, and by 2050,
this percentage is set to increase to over 70%. For
our cities, this is overload waiting to happen, and we
need to act fast. It is no wonder that the metropolises have been using digital technologies for a long
time now, to try to become more environmentally
friendly. But individual measures alone achieve little.
We require integrated concepts and suitably interlinking and adapted measures. Certainly, brand-new
cities that have only recently left the drawing board
and appeared on the ground, such as New Songdo
City in South Korea (see page 37), have a bit of an

E D U CAT I O N
Education platforms
Digital learning formats
Digital skills

advantage here. But the technologies can be implemented even in mature cities. According to the Smart
City Index, created by the Roland Berger consultancy
firm, the number of cities with clear Smart City strategies grew from 87 to 153 between 2017 and 2019.
The most successful of these are in Europe and East
Asia.
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BUILDINGS
Smart facility management
Smart homes
Smart planning and
construction management

MOBILITY
Intelligent traffic
management systems
Smart services for
public transport
Smart logistics

ENVIRONMENT
AND ENERGY
Smart energy systems
Smart water management
Smart waste management

Source: Smart City Strategy Index (Roland Berger, 2019).

Vienna. A high
quality of life and
conservation of
resources are
the pillars of the
Vienna Smart
City strategy.

FOCUSING ON CITIZENS
Providing the best quality of life while conserving
the biggest proportion of resources is something
that Austria’s capital city has become quite good at,
emphasized by its pole position in the Smart City
Rankings. Vienna is one of the few cities to have set
up their own centralized Smart City Agency, pooling
their technical expertise. The focus of this Smart City
is not an excess of sensors. Instead, this is one of the
first metropolitan regions in the world to rely on publicly accessible data, like geospatial data, traffic and
environmental data, as well as statistics and budgets
that can be pulled up and analyzed by anyone. And
the results are remarkable. An app shows real-time
departures for all public transport, taking a number
and waiting in line at municipal offices is a thing of
the past, and citizens can book various services they
require online. The city has prioritized its focus on
climate and traffic. Smart pedestrian crossings detect
when pedestrians are close by and react, switching
the stop lights appropriately. In the future, the stop
lights should be able to communicate with each other
to more quickly resolve unforeseeable traffic jams.
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Santander.
Numerous sensors
in this city in
northern Spain help
everyday life run
that bit smoother.

SMAR T SPANISH CITIES
In the Spanish city of Santander, chosen by the EU as a
model Smart City, 12,500 sensors register everything
that goes on in the center. They help calculate how full
trash cans are and the number of free parking spots or
pedestrians on the streets. This helps the city authorities
generate data on energy consumption and CO2 emissions,
determine when the municipal vehicles will pick up the
waste from the collection points, and control the water
consumption of sprinklers in the parks. This all saves time
and money. It all started in 2010, with sensors embedded
in the tarmac, which raised the alarm as soon as there
were warning signs of traffic jams. The SmartSantander
app displays alternative routes and available parking
spots, which reduces traffic and improves the air quality.
Taxis, buses and emergency services vehicles are also
fitted with sensors that constantly transmit their location in addition to providing details on the weather,
air quality, noise pollution, traffic density and lighting
conditions in the city. The citizens are involved too. They
can report damage to infrastructure, such as potholes
or broken street lamps, by submitting a photo via an
app, which then sends this to the responsible authorities
and politicians.

THE DESERT SUN
AS AN ENERGY SOURCE
Work began on the model town of Masdar in the
UAE in 2008. In the future it should have space to
house 50,000 residents and still use 75% less energy
than similar-sized cities on the Arabian Peninsula.
While the nearby capital Abu Dhabi has a penchant
for skyscrapers, in Masdar, buildings are limited
to five floors. These are built close by one another,
so that the balconies, placed at 45 degrees facing
outwards, provide the maximum amount of shade for
the streets below. Central wind towers, or windcatchers, provide additional cooling. Measures like these
should drastically reduce the energy consumption
on air-conditioning and already, Masdar is around 10
degrees Celsius cooler than Abu Dhabi. The entire
city’s energy needs should be covered by solar and
wind power plants around the city, while a solar-powered desalination plant provides water. The city will
ban all combustion-engine vehicles, instead guaranteeing that its residents can get from A to B quickly
with a three-tier traffic system. Goods transport is on
the lowest level, along with passenger transport. The
latter will be via self-driving e-gondolas on magnetic
rails, which passengers will be able to call to individual stops. Cyclists and pedestrians share the middle
tier and an overhead railway is planned for the third
tier. Construction will continue in Masdar until 2030.
Then, it plans to be a global leader and role model for
sustainability: zero CO2 emissions, no cars and zero
waste.

New Songdo.
Networking
does not stop at
the front door.
Here, all is about
the Internet of
Everything.
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Masdar. The model town
relies on renewable
energy and smart building
planning.

S U S TA I NA B I L I T Y
NETWORK
Since 2003, New Songdo City in South Korea has been
growing on land reclaimed from the sea. 260,000 people should be able to live here in the future, although
currently it is home to around 150,000. Conservation of
resources is the top priority here. There are rain water
collection systems, waste water is re-processed, and
buildings are all certified for sustainable construction.
And of course, renewable energy will be provided by
photovoltaic systems and solar power, via panels on
the facades and roofs of the apartment blocks. There is
automatic waste disposal via a pipe system. The waste is
disposed of at specific stations and transported directly
to the recycling plants. In Songdo, the “Internet of
Everything” is a reality. The entire city is monitored via
cameras, mostly recording and measuring traffic flows
and adjusting the stop lights to the traffic conditions.
The buildings also get preventative scans, to discover
fires for example, and street lighting is only switched on
when required. And the networking does not stop at the
front door. Sensors detect the presence of people and
adjust the heating temperature, for example.

JAPAN’S
NEW SMART TOWN
According to former prime minister Shinzo Abe back in
2017, Japan is set to become ultra-smart and networked,
and in fact, Fujisawa Sustainable Smart Town, not far
from the capital Tokyo, has already achieved that goal.
The 3,000-resident town was designed by Panasonic
as a model town for smart technologies. The aim was
to reduce CO2 emissions by 70%, and water and energy
consumption by 30% each. To achieve this, the houses
and the municipal buildings all produce and supply their
own power. They are all fitted with fuel cells and lithium-
ion batteries, which can store energy for three days. In
a region that suffers from typhoons and earthquakes, it
is extremely practical for households to have their own
emergency power supply for lighting and communication.
Surplus energy is fed back into the grid. Everything is
managed centrally, and the daily electricity and water
consumption of all households recorded. The primary
modes of transport there are e-bikes and electric cars,
and car sharing is popular. If the street lamps detect
movement on the streets, they adjust their brightness.
While Fujisawa might seem like a gated community, there
are no gates or fences to be seen. The electronics protect
the city against any conceivable disaster.

Fujisawa Sustainable
Smart Town.
Typhoons and earthquakes … Fujisawa
is ready for anything
thanks to smart
technology.
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THE FIRE SERVICE
IN REAL TIME
Real-time data. Virtual information which is generated
by the ton in Smart Cities, is especially valuable to fire
services. It will make first response more eﬃcient and
minimize damage.

C

ameras, sensors and measuring systems on
every corner are constantly delivering data in the networked Smart City, for example real-time data from
digital traffic management systems. In the future, this
data will make assignments easier for the fire service.
Deployment computer systems which are fed with this
information, calculate the quickest route to the site
and automatically send it, along with other navigation
data and traffic information, to the deployed vehicles.
And this is just the start. If computers could even
directly access the traffic management systems,
they could clear the way for the emergency vehicle
remotely by changing speed limits and stop lights
along the route, blocking tunnel entrances, or opening
temporary lanes.

SENSOR SYSTEM FOR
METRO SYSTEMS
The city of Berlin, along with the Berlin Fire
Department, is discovering just how effective
a sensor-based alarm system is for emergency
management in the U-Bahn, or metro system,
during large-scale emergencies. The sensors
are designed to provide early data about acute
risks as a result of fires, explosions or dangerous
substance leaks, and indicate which areas of a
station are affected and to what extent.

The firefighting vehicle would communicate in real
time with the other vehicles. Car2Car technology,
already available in some vehicles, is laying the
groundwork for this. It enables emergency vehicles to
indicate to the cars driving in front, via the on-board
systems, that they should clear an emergency lane
and then let them know when the last emergency
vehicle has passed. The need for ‘blues and twos’ is
eliminated – meaning there will be one less source of
noise pollution in our towns in the future. The vehicles
could also block off and protect the area around the
accident and take over traffic control at the location
autonomously. They would inform the nearby vehicles
about lane closures and the speed limit around the
accident, how long the crew will be there, and the
best alternative route.
E VAC UAT I O N W I T H N O R I S K
Smart Buildings, too, will play a significant role in
future firefighting. The networked, real-time model
of the building shows the fire department where a
fire has broken out and where the flames and smoke
are spreading, as well as informing them about the
building infrastructure that is still functioning and how
it can be used to aid firefighting. Have the lighting and
ventilation systems stopped working? Is it still safe
to use an elevator? Which doors and windows were
closed automatically? Can they be opened again to
release some of the smoke? Infrared and movement
sensors will also provide detailed information on
how many people are still in the building and where.
This all helps create an evacuation plan which will be
ready even before the first rescue vehicle arrives on
the scene, so evacuation can begin immediately. The
team leader will use the central loudspeaker system
to contact people still inside the building, explain the
situation, keep them calm, and let them know about
the various evacuation routes. The relevant section of
the digital building plan will be sent to their smartphone, with the escape route highlighted. And in
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THE SMARTPHONE
AS AN EMERGENCY RESPONDER
It is not just the cities of the future that
are packed full of sensors. Every smartphone provides a constant stream of data
that can be used in an emergency and will
play a key role in emergency management
in Smart Cities. Earthquake early warning
systems are one good example of this.
Scientists from the University of California, Berkeley, have developed an app that
detects shock waves using an acceleration sensor. It sends this data to a server,
together with GPS location data. The algorithm filters out vibrations which come
from earthquakes measuring greater than
5 on the Richter scale. The more people
who have the app installed on their smartphone, the more precisely they can detect
the location and time of the earthquake.
Since the most damaging waves usually
come with just a few seconds to a minute
between them, the emergency services
can use the time window to stop trains
and elevators, for example, or to block
off bridges and tunnels. The smartphone
user is also warned via push notification
and provided with all the up-to-date safety
information.

return, the smartphones will send back their position
data for tracking. This makes it even easier for the fire
service to have a complete grasp of the situation.
Increasingly, in the future, buildings will be planned
digitally and virtual models will be available. These
building information systems will enable the team
leaders on site to virtually ‘walk through’ the building.
Data glasses will allow them to ‘accompany’ their
team every step of the way, help them orient themselves and tell them the safest routes. Squads wearing breathing equipment will wear protective helmets

with a heads-up display, enabling them to see where
a corridor is leading, where it ends, and where exactly
the windows and doors are, even in thick smoke or
complete darkness. The thermal imaging camera in
the helmets will simultaneously measure the temperature in the corridors and rooms, as well as the heat
development behind any closed doors. Sensors in
their protective suits can provide a continuous stream
of health data including temperature, heart rate and
breathing. The data will be encrypted and sent in real
time to the team leader on site, so they can monitor
the vitals of their team members remotely.
O N LY T H E R I G H T K E Y
OPENS THE DOOR
Real-time data will become a key technology for the
firefighting services of the future. The increasing
number of networked devices (Internet of things),
higher computing power and the 5G network should
lay the groundwork for this. The big challenge for fire
services will be preparing and prioritizing the data
from the various sources so that the right ‘key’ is
available at the right time. To achieve this, they will
need their own cloud solutions, mobile WiFi networks
at the deployment site, and intelligent deployment
management systems to distribute not only the relevant information for the assignment, but also to be a
hub for communication across the entire assignment.

THE EDGE
The Edge is a 40,000 square-meter office building
in Amsterdam with around 28,000 built-in sensors. They measure, among other things, relative
humidity, brightness and temperature, and control these ‘comfort parameters’ according to the
number of people in a room. Instead of fixed office
spaces, the building consists of open-plan office
landscapes where individuals can choose their
workspace. Free spaces are mapped in an app for
smartphone users.
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FULLY
DIGITAL
Firefighting operations of the future will be fully networked.
The teams will have access to all relevant data about available
resources, equipment, traﬃc and the site.

NOTIFICATION
Whether it is a bad accident or a fire, intelligent alarm
systems will automatically alert the fire service control center.
The teams on duty will receive the alarm data direct to their
smartphone, wherever they are. They will know in advance
exactly what awaits them at the assignment.
GPS DATA
CAR2CAR
COMMUNICATIONS

ECALL SYSTEM in the vehicle,
emergency telephone

POSITIONS of the involved
emergency vehicles

SMARTPHONE WITH ALARM
DATA, radio alarm status,
assignment lists (building
data and name)

GREEN LIGHTS,
controlling stop lights

FIRE SERVICE COMMAND CENTER
(monitors, telephones, radio devices,
microphones, keyboard, etc.)

HYDRANT PLAN

!

DANGEROUS
SUBSTANCE DATA

WEATHER DATA
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APPROACH

On the journey to the incident, all environmental data for the site
will be available on the tablet. The firefighting vehicle is directed
to the site automatically, via the shortest and least busy route
and an automatic ‘green wave’ is triggered on the stop lights to
ensure speedy arrival.

ASSIGNMENT

RESOURCES IN THE VEHICLES
(extinguishing tank levels, fuel tank
levels and many more)

CONNECTED HUB

All assignment-relevant data will be available via WiFi.
Building data, site plans and aerial images from drones –
the basis of a successful mission – can be accessed at any
time. In the future, the most dangerous tasks on site will
be taken on by robot vehicles. But the team will be wellequipped nonetheless, with augmented reality and RFID
chips to keep them as safe as possible.

AUGMENTED
REALITY

DRONES
ELECTROMOBILITY

ROBOT VEHICLES

RFID

SITE PLAN: Aerial maps,
photos and videos

SMART CITY data
SENSOR DATA such as
temperature, fire alarms
and much more.

INTERNET ACCESS
AND WIFI NODES
RFID TAGS (indoor navigation,
monitoring vitals, etc.)

TEAM LEADER’S TABLET
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IS THIS THE END
OF HIERARCHIES?
Digitalization is changing the world of work
forever. New Work is breaking down old
structures, changing our understanding of
hierarchies and demanding that we rethink our
approach to work. It is an area where we could all
take a leaf out of the fire service’s book.

“D

Transformation
expert Kathrin
Köster supervises
companies in changing their values and
advises them on their
New Work strategy.

on’t just subject yourself to the daily grind – find
a job that is truly fulfilling!” This advice comes from
Frithjof Bergmann. The Austrian-American philosopher
has been steadfastly offering this advice for more
than 40 years, not just to people who are searching
for meaningful careers but also to the overwhelming
number of companies who still see rigid structures,
‘presence culture’ and hierarchies as the keys to
success. In 1984, when he wrote his book “New Work
New Culture”, Bergmann was seen as an idealist
whose approach was laughable. Today, in a time of
massive structural change, we are questioning the
ideas of this nonagenarian philosopher are in high
demand. Digitalization, globalization and the development of artificial intelligence have opened our eyes
and given us new perspectives on how we design and
organize work.

Bergmann sets great store by values such as knowledge, independence, flexibility, self-development
and freedom of action. These virtues are essential in
an ever-more dynamic world of work. Digitalization
means companies and their employees are constantly required to change, to learn, and to continuously
develop themselves, their products and services. Documents are shared via the cloud, there are multiple
channels for communication and teams from different
departments have to work together dynamically on
projects and then separate again, while machines on
the shop floor report the production levels. Everything
is interconnected – networked – everything happens
simultaneously and you need to keep a constant overview of the big picture … all at an increasing pace. Uncertainty reigns. People have to face new challenges
and situations daily, and the world seems increasingly
complex. And the employees, or entire companies ...
can they stand their ground?
EVERY THING WILL BE
TURNED UPSIDE DOWN
So, what are the ingredients for successful innovation
and a competitive position? Keeping an overview of
the chaos, finding strategies and applying them effectively, remaining connected, and being as flexible as
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Measurable success
The New World of Work cannot be
implemented overnight, but it is worth
the investment.
Source: IMC FH Krems and Vienna University of Technology
(Technische Universität Wien)

possible in terms of approach and activity. All these
factors are demanding that we totally rethink teamwork. But what is new territory for many companies
has been de rigueur for other sectors for a long time.
We are talking about sectors in which critical, highly
complex situations demand, quick, agile and successful responses in an ever-changing environment. Sectors where you are confronted by the unexpected on a
daily basis. Air-traffic controllers and pilots, emergency first responders and emergency services like
the fire service, have all found routine in the chaos. A
culture of learning from errors, not punishing them,
an aversion to simplification, prioritizing operative
tasks, flexibility, and valuing your colleagues, are all
cornerstones of the emergency services, explains Andreas Gattinger, teacher at the School for Firefighting
and Emergency Services in Munich (Feuerwehr- und
Rettungsdienstschule der Berufsfeuerwehr München).
They have always operated in what’s known as a
‘VUCA’ world. The term originated from the US military, describing the hard-to-fathom multilateral world
after the end of the Cold War. It has developed into
an acronym for the modern world of work, indicating
all that defines today’s working conditions: Volatility,
Uncertainty, Complexity and Ambiguity. To be able to
react well under these conditions, both the employees
and management need a new understanding of work.
The COVID-19 pandemic was the last straw for many
companies in understanding that they have to change
their existing structures to find new ways of collaborating, staying competitive and remaining innovative.
Changes are required on all levels, not just regarding
technical structures and expertise. Collaboration
tools for mobile work, social media delivering external
input, project management solutions and finance
software are just some possibilities for taking cooperation to the next level. This should, in turn, lead to
a redesign of work to be fully digital, as well as time
and location-independent. According to the German

Employee satisfaction

+10 to 20%

Productivity

+5 to 20%

Working time

+10 to 15%

independent foundation Bertelsmann Stiftung, bringing processes and working culture in line with digitalization is essential for the future of work. In future,
companies should cease to resemble a rigid pyramid
and come to look more like a constantly changing
network. For all this to work well, aside from the
technical changes, cogs need to turn within the company to allow ideas and innovation to shine through.
“We’re experiencing a shift in values. Companies are
searching for ways to be more agile and employees
are looking for meaning in their work. The question
on many people’s minds is simply how that can work
in the existing company structure. There’s not a onesize-fits-all solution,” says Kathrin Köster, who helps
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Facility costs
firms make this great leap in her role as transformation expert at the WU Executive Academy, part of the
Vienna University of Economics and Business. The
key factors for success are a company’s structure,
strategy and culture. Organizations who think more
traditionally need to first create the conditions that
will make them truly ready for New Work.
FREEDOM AND STRUCTURE
It may come as a surprise that the fire department is
a trailblazer for New Work. The profession is certainly more associated with rigid hierarchies and strict
chains of command than with flexibility and independent working. But in many situations, hierarchies are
not antiquated per se, says Michael Bartz, Expert for
the New World of Work and Digital Business Transformation at the IMC University of Applied Sciences
Krems. “On the one hand the structures of responsibility within companies are a liability”, he says.
“On the other hand, in a volatile world of work you
also need clearly defined decision-making processes

Employee fluctuation

-30 to-50%

Work days lost due to illness

-20 to-30%

-15 to-30%

which are transparent for all involved. This is where
we have much to learn from the emergency services.”
These organizations have a plan filed away for every
serious situation, and the fixed structure allows first
responders enough autonomy and flexibility to react
well in any situation. Plans and strategies actually
increase the freedom for decentralized, on-site teams
to make decisions, allowing them to be more agile.
The same can be applied within firms. But even
traditional and very successful firms are lacking clear
goals beyond those already achieved. Resting on your
laurels like this can lead to you missing the moment.
Kathrin Köster therefore recommends refocusing on
the company’s core DNA. “How much better can I be
and how can I build on the current potential? Where
do we want to go in the future? These are questions
worth spending some time on,” says the transformation expert. Focusing on your unique values and communicating them in a transparent and understandable
way to all colleagues, also ensures that employees
identify more strongly with the company, recognize
meaning in their work and take on responsibility for
the change.
EXPERTS NOT MANAGERS
Companies wanting to achieve this need to allow
their employees autonomy and the freedom to make
decisions. Executives who are afraid to let go of
responsibility should realize that clearly defined goals
create tangible parameters for everyone to work
within, allowing independent work for the good of the
company. And this is even more important for project
teams. Project work is no longer simply colleagues
from one department working together. Multi-skilled
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teams from across departments and even across
companies work together with totally different team
structures depending on the task. This creates an
increased level of complexity for collaboration. In
these scenarios, clear role allocation is essential, as
is assuming responsibility – and not just on the part
of the management.
The fire service consider this a point of principle.
Every squad knows precisely what their job is on an
assignment, but everyone within the squad works
independently and organizes themselves, leading to
a highly effective approach. A squad is constantly
reorganized and composed of the right team members
with the right capabilities for the job, and you learn
something new on every assignment – that is the principle behind New Work, too. In order to achieve this in
a company setting, management have to learn to stop
controlling every inch of the project or work and to
trust in feedback from their team. This new freedom
and culture of trust allows employees to find unconventional approaches to problem solving and thus to
feel valued. This is something which is in critically
short supply in many companies, observes Axel Koch,
author of “Change mich am Arsch” (Change, my ass).
He says, “Equal and open discussion is crucial for
change. If you’re scared of that, you’ll remain stuck.”
Feedback culture is an important part of all this, and
it is part and parcel of life in the fire service. Continuous exchange and feedback between the group leader
and the squad is the only way to keep adapting the
deployment tactics as the situation develops.
LEARNING FROM ONE ANOTHER
One of the most important tasks for managers in the
new world of work is to equip their employees to work
independently and to utilize their talents. This will
help finally change the world of work from simply a
place to earn wages to a model based on knowledge
and creativity, where you learn together through joint
experience. When the fire service have a debriefing
(or lessons-learned session) after every assignment,
that is not just lip service. Constructive reflection on

what went well and what did not is applied to future
practical training exercises to enable the team as a
whole to improve.
A key principle of New Work is having clear goals that
the team collaborates on. This addresses the issue of
finding meaning in your work. “Here, the fire service
has somewhat of a natural advantage. But companies,
too, need to refocus on why they do what they do,”
says Köster. If employees do not know why they are
working, why they are performing certain tasks which
could just as well be automated, then they lose their
inner drive. A high wage and the accompanying status
as compensation for ‘suffering’ is no longer enough to
make a job or employer attractive. Young professionals especially are no longer prepared to devote their
entire lives to work alone, and this is putting more
and more companies under pressure to find a new
working culture. If you ignore this development as a
company, you lose out on productivity and potential
for innovation – something that cannot be compensated for simply by digitalization and automation. The
old economy and the new world of work do have one
thing in common: good employees are indispensable.

Axel Koch,
author of “Change
mich am Arsch”
(Change, my ass),
makes a case for
open and equal
dialog to fuel
change.

Michael Bartz
a New Work expert at
the Austrian IMC FH
Krems, sees the value
in hierarchies too,
as long as decision-
making processes
remain transparent.
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interview
SUBTLE
DECISION
DRIVERS

Nudging, with tiny triggers, is said to change our
behavior without any need for appeals or punishments.
It is an approach with no carrot and no stick. How can
nudging help in a disaster? How important is big data
for digital nudging? And what nudging experiments are
we taking part in daily? One person who knows how to
influence decisions is Austrian Labor Minister Martin
Kocher, an expert in behavioral economics.

C R I T I C S CA L L I T M A N I P U L AT I O N ,
PROPONENTS CALL IT NUDGING
F O R A G O O D CAU S E . W H AT D O E S A
‘NUDGE’ MEAN TO YOU?
You can design many of the factors that influence
our decisions so that decision making is improved –
for example for your own or for public interests. Of
course, you can also design the decision architecture so that people are manipulated and coerced
into doing something that they wouldn’t otherwise
do. Everyone has experienced this, for example
with marketing or online shopping. To define it in a
more neutral way, a nudge is the conscious design
of decision architecture. Nudging is a subfield of
behavioral economics.
T H E P L A S T I C F LY I N T H E U R I N A L
I S S E L F - E X P L A NATO RY B U T H OW
DOES ONLINE NUDGING WORK?
You can influence decisions online quite easily by
creating, for example, time pressure or scarcity. Hotel
booking sites are a good example. In social media,

social reinforcement works best. This is where the
user and recipient are given the sense that behaving
a certain way – the way the creator wants – will make
them part of the majority. Many people are willing,
when given the information, to follow the majority.
W H AT RO L E D O E S B I G DATA
P L AY I N N U D G I N G ?
It’s not particularly important. Nudging is a collection
of ideas which have been part of behavioral psychology for a long time. These ideas are formulated in a
new way and expanded with knew knowledge, but you
don't need a lot of data for this. Data is most useful
for determining if and how certain nudging interventions work. Plenty of online providers and app creators investigate this to find out precisely what works
best. When we visit a website or use an app, we are
all taking part in experiments, big and small.
W H AT K I N D O F E X P E R I M E N T S A R E
WE EXPOSED TO ONLINE?
Google experiments, for example, by placing search
results in certain places to test our clicks. It is looking
at how often people click on certain search results
and adverts depending on their design and placement. Meta data, such as how long you stay on a
website or if you click on a certain banner, is recorded
and analyzed, too. Airline companies frequently carry
out experiments using price design; booking websites
experiment with the placement of remaining available
rooms and offers. Companies do all this to try to get

The Rosenbauer Magazine

N E W W O R K | 47

Martin Kocher
knows precisely
which factors
influence our
decisions and
how these
can be used.

the user to behave in certain ways that are in their
interest – and they are also improving their nudging
techniques.
TO W H AT E X T E N T I S U S E R
DATA U T I L I Z E D ?
Amazon is a big user of this, with its “recommendations” based on algorithms and huge amounts of data
on user preferences – for me, that’s more like typical
marketing. The increasing availability of large amounts
of data is making this system very future-proof in
any event.
H OW I M P O R TA N T I S U S E R DATA ,
FOR EXAMPLE CAPTURED VIA
GPS OR SENSORS?
If this data is used to trigger messages such as “Time
to move more” or “Eat less” to influence user behavior
in a certain direction, then that is very effective nudging. Competitions, reminders, recording – these are
all aspects of decision architecture which influence
people into certain behaviors.

“ Digital nudging is
precisely tailored to
the recipient.
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“ Nudging is the
intentional design
of decision-making
architecture.

A PROFILE
Martin Kocher has
been the Minister of
Labor in Austria since
January 2021. Before
this he was Scientific Director of the
Institute for Advanced
Studies (Institut für
Höhere Studien, IHS)
and a professor of
Behavioral Economics
at the University of
Vienna. He is also head
of the Competence
Center Insight Austria,
founded in 2018. The
Center uses the latest
scientific knowledge
from the field of
behavioral economics
to nudge citizens and
thus, among other
things, make public
services more efficient.

W H AT RO L E H A S N U D G I N G
P L AY E D I N C O M B AT I N G T H E
C O R O N AV I R U S PA N D E M I C ?
There are so many examples, from the signs about
washing your hands to the baby elephants which are
a cute way of framing social distancing. Information
about the capacity in public spaces, similar to those
sometimes found in swimming pools, would be easy
to implement from a technical point of view and would
make life easier for many people.
HOW CAN NUDGING HELP IN
A DISASTER?
Decision-making aids can be incredibly helpful in a
difficult situation where you’re under a lot of stress
and time pressure, and presented with an information overload. It’s hard, though, to create this kind of
nudge, because these kinds of situations are hard to
simulate in themselves.

W H AT A R E S O M E O F T H E OT H E R
CHALLENGES FOR ‘CRISIS
NUDGING’ IN PAR TICUL AR?
Disasters and crisis require you to show the right
images of potential risks without spreading panic. In
general, people are quite bad at probability and risk
assessment. It is really a challenge to find the right
level to achieve the right behavior in disasters or
crisis situations.
W H I C H N U D G E S A R E G E N E R A L LY
GOOD FOR THIS?
We are currently investigating this as part of a
research project. Most test subjects like reminders,
gamification or an element of competition.
W H AT I S M O R E E F F E C T I V E ,
‘ANALOGUE NUDGING’, LIKE THE
GREEN FOOTPRINTS LEADING
TO A TRASH CAN, FOR EXAMPLE,
O R B I G DATA - D R I V E N , D I G I TA L
NUDGING?
Analogue nudging is, as it always has been, very effective because it’s very tangible. However, analogue
nudging only reaches people in the immediate vicinity.
Big data-driven digital nudging can be rolled out on
a large scale at a relatively low cost, although this
means it diffuses and is not so impactful.
CAN YOU MAKE NUDGING MORE
P E R S O NA L I Z E D I F I T ’ S D I G I TA L ?
Yes. Analogue nudging is a one-size-fits-all affair. But
science still tells us very little indeed about individual personality traits and characteristics, and what
these mean for susceptibility regarding personalized,
digital nudging methods. Even if I have lots of data on
a person, I can rarely say with any certainty what will
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HOW
NUDGES WORK

DATA INCENTIVE
Highlighted data can work as an incentive. For example,
digital depiction of current usage data during a car journey.
Colors like green for “economical” or red “fuel intensive”
motivate drivers to use a more environmentally friendly
driving style.

really make this person react. And that is a good
thing. This puts limits on manipulation that we won’t
be able to overcome in the near future.
BUT THERE ARE ALREADY QUITE
BIG OPPORTUNITIES AND THEY’RE
G R O W I N G , E S P E C I A L LY W I T H
ARTIFICIAL INTELLIGENCE…
Yes. There are, however, legal and moral limits,
especially for public applications. It’s obvious that
these methods should only be used when it is in the
interests of those affected.
W H AT D O YO U S AY T O S O M E O N E
W H O S AYS T H E Y D O N ’ T WA N T T O
BE INFLUENCED?
Everyone is influenced by every kind of decision architecture in some way. The question is just whether this architecture was specifically and knowingly
designed that way or it was simply unconscious.
And the carrot and stick method doesn’t influence
you to a much greater extent.

SETTING STANDARDS
Establishing certain options in a system as standards or
defaults influences behavior. Setting “Leave tip” as the
default in payment apps, for example, can increase the
chances of users leaving a tip. “Double-sided printing” as a
default setting reduces paper consumption. One much-discussed example is organ donation. The need to first fill out
a donor ID form (or opt-in) results in significantly fewer
organ donors in a country, compared to those with an optout system like Austria.
GIVING FEEDBACK
Providing feedback on current behavior can influence it.
A good example is electronic traffic calming signs which
display a green smiley or a red sad face depending on the
driver’s speed.
TIME PRESSURE
Creating time pressure or displaying information about
limited supply can quite effectively influence users’
behavior. Most people are familiar with this example from
hotel booking sites.
GO WITH THE MAJORITY
Most people like to belong to the majority. This explains the
success of the British tax authorities’ nudging methods.
The information that over 90% of their citizens pay their tax
on time motivated many slower payers to do the same.
COMPETITION ELEMENT
Who in the firm drives their electric car most economically?
Can I beat my current PB on a run? Data-based challenges,
for example in fitness apps, are well received. Reminders
too (e. g. “Time for 20 press-ups”), often in connection with
data such as pulse or heart-rate, are welcome ‘nudges’ for
many users.
ANALOGUE MODELS
Green footprints on the ground in the park leading the
way to the trash can, plastic flies or miniature football
goals to help improve accuracy in the urinal – nudges are
ever-present in the physical world, too. Other examples
are stairways located more conveniently than the elevator
or salad getting a more prominent position in the canteen
than that delicious-looking burger.
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THE HUMAN
MACHINE

The word cyborg is a blend
of the words “cybernetic”
and “organism”. It is used to
describe living beings altered
by technology and, strictly speaking, does include
people with pace makers or
prosthetics. But when we
think of cyborgs, our minds
usually spring to people with
greatly exaggerated skills or
enhanced capabilities thanks
to technology.

Cyborgs. Human
machines have long
been viewed as a
threat. But that is all
changing.
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THE CYBORGS
AMONG US
Digitalization is seeing us all
increasingly becoming one with our
technology. Are we en route to
human machines?
It is easy to imagine professional full-time fire crews
in the future having the relevant chips implanted in
their bodies rather than just wearing them. Is this the
first step to human machines or cyborgs, and also to
improved and enhanced humans?
Superhuman characters have long been part of our
pop culture and for the most part, we are shown a
pretty scary image. Think of Frankenstein’s monster

I

ncreased heart-rate, elevated breathing and
slowed movements. Why? The image sent to the
firefighting vehicle via the data glasses, from the
smoke-filled, narrow corridors, explains everything.
The firefighter is slowly and cautiously approaching
the source of the fire. His adrenaline can be seen in
the data streaming onto the monitor in the mission
vehicle. It is not just his position in the building that
is visible. Thanks to the RFID chip in his uniform, his
vitals are also transmitted, giving key information
about how long he can remain in the building without
damaging his health. He only has to monitor whether
the robot, which has accompanied him into the fray,
is also ready for action, then he can retreat.
It sounds like a futuristic movie, but this scene is
already part of reality in some teams. Humans and
machines are working together, on deployment, in
factories and in laboratories. But tracking the exact
position of a squad using sensors on their equipment
and body is just the first step of letting technology in.

“Since the beginning
of humanity, every
tool has given
us more room to
maneuver and
thus enhanced our
physicality.
Michael Funk, technology philosopher
at the University of Vienna
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“A cyborg is an
enhancement of human
capabilities achieved
through technology.
Enno Park, computer scientist, publicist and cyborg

trying to kill its maker back in 1818, human machines
turning against their developers in the Terminator
and the dystopian series Black Mirror, where human
fighting machines are controlled in battle via a chip
in their brain, and traumas are conveniently deleted prior to the next mission. Those with the better
technology – eyes with night vision, legs to challenge
a marathon runner – win.
MORE ROOM FOR MANEUVER
This urge to constantly improve humanity is not a new
thing, says Michael Funk, who is a researcher on the
History and Systematics of Technology and Scientific
Philosophy at the University of Vienna. He says, “The
relationship between people and technology is as old
as humanity itself. Medicine and prosthetics have
been drivers of innovation for millennia. Every tool
we have created has given us more room to maneuver, so to speak, enhancing our physicality.” Even

Visionary. Cyborgs
have been part of
popular culture
since the 19th
century. Now,
they are becoming
reality.

though the alliance between humans and machines is
relatively old, the term cyborg was only first coined in
the 1960s by Manfred E. Clynes and Nathan S. Kline.
The two scientists were researching space travel and
exploring how to optimize humans for living in space.
Digitalization has provided an enormous boost. Now,
with a smartphone and perhaps a fitness tracker,
everyone is directly connected with the world. Leaving
our smartphones behind is akin to detaching a limb.
Some sociologists go as far as describing it as a
mental exoskeleton where we store part of our brains.
Viewed this way, these mini computers are rather like
a sensory organ for the internet. People and technology are gradually becoming one in this way and
the dystopia has rather lost its horror as it becomes
normality. In reality, cyborgs are already among us.
You only become a cyborg when an electronic device
is integrated into your body, when technology and
body are irreversibly linked. This definition would
also include people with electronic implants such as
pace makers. “Albeit this device only regulates your
heartbeat, it has no other effects. You’re only truly a
cyborg when the device enables an enhancement of
your abilities,” German computer scientist, publicist
and activist Enno Park explains. He should know,
as since he has regained his hearing thanks to a
cochlear implant he now consciously refers to himself
as a cyborg. “People always think about prosthetic
arms and legs enabling us to carry heavier weights or
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conquer bigger distances more easily. There is also
an expansion of consciousness that simultaneously
expands your self-perception. I get a lot more out of
my environment now,” he says.
INCREASED CAPABILITIES
Park consciously uses his physical enhancement.
When he is on the phone, he links his headphones
with his implant so the call goes straight to his brain,
uninterrupted by background noise. If the environment is too loud, he turns down the volume, or he
turns on the implant like a directional microphone
to better hear his friends in a loud bar. And there is
even more he could do with it. With the right hacks,
he could also hear ultrasound or register atmospheric
radiation via a Geiger counter.
Technology makes Enno Park’s life easier. As well as
his cochlear implant, he also had a chip the size of a
grain of rice implanted into his finger a few years ago,
which functions as his business card. Park uses it to
contactlessly unlock his cell phone, like a safe. He
even has an NFC function for contactless payment at
the supermarket. Going beyond the usual physical limits in this way is known as ‘enhancement’. It sounds
futuristic but it has been a reality for years already
Improvement. Cochlea
implants are superior to
normal hearing.

at Swedish firm TUI Nordic. Employees can volunteer
to have a chip implanted, and so far, around a fifth of
employees have opted to do so. They use the implant
to unlock their locker, activate the printer, open doors
and pay in the canteen. However, they cannot be identified using the chip, it can only send data when there
is a nearby impulse – unlike a smartphone.
IT ALL DEPENDS
O N A P P L I CAT I O N
Implants could also be used to read vital data, for
example, blood sugar levels in diabetics. This could
help doctors improve their diagnoses and treatments.
Although there is currently low take-up for enhancement, with only around 100,000 people worldwide
with a chip, if it was for health purposes, around one
in every three Germans could imagine themselves
opting for this kind of implant, according to a 2019
study by the digital association Bitkom. It is easy to
imagine that our emergency services could also use
these in the future to monitor their vitals for their
safety, and possibly, in a step further, to improve their
senses with digital support, for example to better
orient themselves in poor visibility conditions.
Critics warn that digital enhancement could not only
bring about even more transparent citizens. They
also suggest it could be used to influence humans to
act against their will, for example when the tools are
connected with the internet. Michael Funk sees the
risk in this too, but not without a differentiated view,
for example regarding the data glasses. “In a military situation, these could be a negative thing. But if
they are used to save human lives, they are valuable.
Technology is never neutral, it’s always the product of
human actions and intentions.”
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EYES
IN THE SKY
You can inspect the four sides of a building from
the ground, but the fifth side, the roof, can only be
viewed from above. Drones have allowed fire services
access to aerial views and are now – for many more
reasons besides – an indispensable part of the
emergency services.

A

s an investigator inspecting a fire site as part
of the claims assessment, you may have to search
for the causes of the blaze in a building at risk of
collapse. It is a treacherous task. Since 2017, the Los
Angeles Fire Department (LAFD) has been making
their work safer by sending in drones to survey the
area. Nowadays, there are few missions or scenarios
that are not aided by the agile and flexible airborne
acrobats. They are primarily sent in for reconnaissance. High-resolution zoom and/or thermal imaging

“We’re creating a
national drone unit.
Mark Bokdam, the Netherlands Fire Service

cameras show things from the air that the team
deployed on the ground cannot possibly see. Heat
signatures allow them to recognize both people and
blazes, even if the building is filled with thick, impenetrable smoke.
The drones are proving particularly useful for fighting
forest fires. The eyes in the sky allow the LAFD to
follow the spread of a fire from the air and send their
crews on the ground to precise locations for more
efficient firefighting. To stop things escalating to this
stage in the first place, the drones are also used in a
preventative capacity to identify fire risks. From the
air, they inspect over 147,000 plots of land annually,
which have been identified as the most at risk forest
fire zones. What used to take weeks now needs only
days and can be carried out by a relatively small
team. Drones are also valuable for search and rescue
operations, as they can penetrate areas that are
unreachable to the rescue teams or too dangerous.
In the future, the LAFD wants to fit the UAVs with
sensors to detect leaks in gas pipes during operations
with hazardous substances or to measure the air
pollution at the site of an assignment.
A L I C E N S E T O F LY
“We now operate 20 UAVs,” says Richard Fields
from the LAFD. Unmanned drones offer a number
of advantages over helicopters: They are quicker to
deploy; can fly closer to buildings even when close
to the ground; and, thanks to a special permit from
the national aviation authorities, can even fly at night
and over residential areas in emergencies. “That said,
drones will only ever complement – not replace – our
air operations,” says Chief Fields.
Like the LAFD, the Netherlands Fire Service has
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Scouts.
Drones prove
their mettle in
hard-to-access
locations and
situations which
are too dangerous for human
firefighting
crews.

also obtained a special permit for drone use, which
allows flights at night, over industrial properties,
infrastructure facilities, and over crowds. Since 2018,
they have been putting together a national drone
unit which operates across the country and should
be able to reach any deployment location within an
hour. “Four of seven drone teams are already on duty
around the clock,” says Mark Bokdam, Manager of the
“National Aviation for Flying with Drones” program
at Brandweer Nederland. Every team is made up of
a drone pilot, a camera and sensor operator, and
a captain who monitors the drone mission on site.
“There are also specially trained employees at the
operational control centers who evaluate the images
and sensor information,” says Commander Bokdam.
A total of 25 team members at the Netherlands
Fire Service have a license to fly. In 2019, they had
achieved 150 successful drone assignments. The
drones are used for everything from searching for
people that can be rescued before the fire blocks off
the route, to charting the cracks in a church facade to
determine whether the building could collapse during
the firefighting assignment, and where the rubble
would fall if it did.
FIRST-RESPONSE AND
EXTINGUISHING DRONES
The flying assistants at the London Fire Brigade are
not only fitted with regular and infrared cameras,
but also with headlights and loudspeakers to light up
accident sites and make contact with injured people.
The London Fire Brigade also has drones which can
carry light loads such as life vests or food parcels and
distribute these around a disaster site.
German fire services are also currently testing drone
operation. In Berlin, they are used for reconnaissance
for major disasters and will be used in the future to
assess aerial masts, to help with flooding, in missing
persons searches or for calculating environmental
damage. The Duisburg fire department are testing
the use of camera drones for quickly assessing
mission situations as part of project “Live-Lage” (Live
Situation). The Institute for Firefighting and Rescue
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“Drones are an
indispensable part
of missions now.
Richard Fields, Los Angeles Fire Department

Technology, part of the Dortmund fire department
(Institut für Feuerwehr- und Rettungstechnologie,
(IFR) is going one step further, working with indoor
drones and the automation of flight-route planning
and implementation. They are also trialling aerial
robot systems for detecting and analyzing harmful
gaseous substances in the air.
“In a few years’ time, drones will be capable of fighting incipient fires autonomously and bringing them
under control even before the fire service arrives on
the scene,” says Dirk Aschenbrenner, Leader of the
IFR Dortmund, confidently. The unmanned flying systems will have more sensors on board (e.g. visual sensors to autonomously recognize and avoid obstacles,
gyro-sensors to enable them to hold a fixed hovering
position over a location, etc.). They’ll be able to move
over a mission site within a defined airspace known
as a Geofence, and they’ll know exactly what to do.
One drone will perform reconnaissance, exploring the
site and tracking progress, while the others will tackle
the fire, projecting small containers filled with special,
highly efficient extinguishing agents, over the source
of the fire.
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AI TRAINING
CAMP
At the Institute for Machine Learning at the
Johannes Kepler University Linz, in Upper
Austria, scientists are making AI smarter and
developing a system of certification for Machine
Learning Elements.

I

f the author of this article types “Machi” into the
computer, the auto-fill program will complete these
five letters to form the term “Machine Learning” –
a much-used term in the course of this research.
Before this research, the term was not part of the
program’s dictionary – is this automatic expansion

Pioneering
work. The
Institute for
Machine Learning at the JKU in
Linz is a global
leader in the
field of AI.

of the dictionary a result of machine learning? “To an
extent, yes. Particularly if the auto-complete function
can suggest the right word even if you make a typo.
If the program only recognizes the five correctly
typed letters then it’s actually the result of a search
algorithm,” says Bernhard Nessler. Since 2015, the
brain researcher and computer scientist has been
working on the team of the Artificial Intelligence (AI)
pioneer Professor Sepp Hochreiter at the Institute for
Machine Learning at the Johannes Kepler University
(JKU) in Linz, Austria.
PIONEERING ACHIEVEMENT
The boom around AI at the time was driven mostly by
a sub-branch of machine learning called Deep Learning. For example, AlphaGo’s victory over the World
Champion Go Player in March 2016 was a legendary
moment. Sepp Hochreiter laid the groundwork for this
with his Long short-term memory (LSTM) architechture. Artificial neural networks were designed in
the image of natural neural networks – the human
brain. The machine learning system was improved by
repeating relevant processes on these networks again
and again, thus strengthening successful connections
in the network and dispensing with less successful
ones. This pioneering discovery was rewarded, among
other things, by accepting the Linz experts into the
Europe-wide Excellence Initiative, the European Laboratory for Learning and Intelligent Systems (ELLIS).
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N E W A I C E R T I F I CAT E
Bernhard Nessler describes how to train Machine
Learning. First, you create a complex functional
structure defined by placing millions upon millions
of figures. “The good thing about numbers is that
they can change continuously,” says the scientist.
Training machine learning involves adjusting the many
millions of numbers in this complex function so that
the output of the program corresponds as perfectly
as possible to the objective. This objective could be
“Recognize horses in images”, “Move pieces on a
chess board so that you win” or “Recognize cracks in
a road”. Reliability is always of primary importance
for the use of these kinds of systems, for example,
to correctly identify cracks in streets for highway
maintenance. In order to better assess this reliability
in the future, Nessler’s team at the JKU are working
on a system for certifying machine learning elements
for TÜV Austria, which should be completed by
2023. Producers should be able to use this optional
certification to aid consumers in their quality assessments, a little like “AMA” stamps are used to identify
compliance with quality criteria in the food industry in
Austria (similar to the ‘Red Tractor’ in the UK or SQF
certification in the USA).
MORE COMPLEX BY INCREMENTS
At the start of the project, Bernhard Nessler’s team
developed standards for comparatively easy, and thus
easy to certify, tasks. For example, for programs that
recognize spam emails. “Bit by bit we’ve moved in
to more complex topics which are harder to certify.”
These include online machine learning systems which
collect data and experiences from real applications
and use these to improve and develop independently.
The chatbot study run by a US university showed
perfectly how this kind of system can function and
fail at the same time. This chatbot had the task of
supporting users with their questions about university
life, while simultaneously using these interactions to
expand its own vocabulary to be realistic and natural.
One of the consequences was that this chatbot

“ In some fields
machines will
overtake humans
in a few years.
Bernhard Nessler, Institute for Machine Learning

learned swear words and other offensive phrases and
used these to greet new users. The example shows
that, despite all the spectacular success of machine
learning in puzzles and games such as chess or Go, it
still lacks crucial common sense.
CAN MACHINES LEARN
COMMON SENSE?
Bernhard Nessler is not keen to predict how soon
common sense might become part of machine learning systems in practical use. “But in very few years,
machines will be able to do everything that is involved
in specialist domains such as driving, flying drones
or even surgical interventions, better than humans
can.” The scientist does not really like the term artificial intelligence because, especially in the German
language, the term ‘intelligence’ is not sufficiently defined for this sector, he says. Furthermore, any test to
measure intelligence only captures what comes up in
that particular test. The term machine learning, on the
other hand, is clearer: “A computationally definable
function based on data and other information which
are adjusted and optimized.” Intelligence, in almost
any attempted definition, would have to include some
kind of common sense.
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interview
“SYNERGY NOT
SUBSTITUTION”

How can we design robots to make them
easier to accept as colleagues? Will robots
need psychologists in the foreseeable future?
An interview with Martina Mara, Professor
of Robo-Psychology at the Linz Institute of
Technology (LIT).

A PROFILE
Martina Mara studied Communications Science in Vienna and
completed her doctorate on the
User Acceptance of Human-Similar Machines in Psychology at the
University of Koblenz-Landau. She
completed many years in research
positions outside of academia,
including at the Ars Electronica Futurelab. Since 2018, she has been a
Professor of Robo-Psychology at the
Linz Institute of Technology (LIT),
part of the JKU. Her work revolves
around the psychological conditions
for human-centered technology
development and interdisciplinary
research strategies.
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Martina Mara
recommends not
to design robots to
be too similar to
humans, so as not
to unnerve actual
humans.

YOU RESEARCH THE PSYCHOLOGICAL CONDITIONS FOR
HUMAN-CENTERED TECHNOLOGY
D E V E LO P M E N T. W H AT I S A C E N TRAL FINDING OF YOUR WORK?
That one of the key levers is providing more people
with basic information about AI and robotics, without
any of the media myths, hype or dystopias. The more
competent people feel, the less fearful they are of
technology, the more balanced their perception of
risk and reward, and the more self-effective they are.
Thus, the more likely they are to actively participate in
designing a positive future. It’s all about technological
empowerment. It’s a bit of a buzz word, but it’s central to the work, the research makes that much clear.
HOW CAN WE DESIGN ROBOTS AND
A I S O T H AT W E AC C E P T T H E M ?
If it was just about ramping up acceptance, I’d have
to say, just design the robots to be cute, friendly
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and harmless and add plenty of emojis. Think of the
self-driving Google Car from a few years ago. It was
a moving ball with two cute hheadlamps. Its appearance signalled that there was no need to be alarmed,
you could trust it. The approach that I prefer, and the
one we pursue in our research, is to create ‘informed
trust’. Smart machines need to be designed so that
they’re user-friendly and transparent – not black
boxes. They need to make it clear to the human interacting with them why the system has made a certain
decision. If the robot proactively communicates what
is going to happen next, where it will move and which
object it’s going to pick up, for example, that has a
positive effect. This kind of transparent communication builds trust and acceptance.
IS THERE A BIG DIFFERENCE IF
ROBOTS OR AI ARE UTILIZED
AS ‘COLLEAGUES’ FOR EXAMPLE,
O R A S A S S I S TA N T S I N T H E
MOBILITY AND CARE SECTORS?
The basic tenets of interaction between humans and
machines are applicable in all these areas. For example, how much control do I want to hand over? Do I
feel threatened or empowered in my decision making
and my ability to act independently? Do I feel safe
when interacting with the machine? This is where the
similarities outweigh the differences for me.

“ Only machines that
proactively communicate
with people are able to
garner trust.
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Collaboration
Simulations show
us how interaction
between people
and machines
works best.

SHOULD ROBOTS AND AI BE
DESIGNED TO LOOK A LOT LIKE
H U M A N S , O R D O E S T H AT T I P
INTO THE UNCANNY?
Often, a little similarity to humans makes a robot
appear friendlier. As soon as a certain level of realism is exceeded, though, and it’s no longer clear
whether you're looking at a person or a machine,
then we start to find it threatening and creepy. In
research this is referred to as the Uncanny Valley –
robots or avatars with a high degree of similarity to
humans but not entirely perfect. It’s interesting to
note that acceptance of these AI or robots would
only increase again when the copy was so perfect
that you fully believed it was a human. But there
are ethical questions surrounding this. Do we want
to live in a world where we can’t tell the difference
between people and machines? And there are also
questions of technical feasibility besides. Replicating humans is not so simple.

BEHIND MANY PEOPLE’S FEAR IS
T H I S C O N V I C T I O N T H AT RO BOT S
WILL OVERTHROW US, OPPRESS US
A N D E V E N W I P E U S O U T O N E DAY.
HOW REALISTIC ARE SCENARIOS
LIKE THIS? SOME SCIENTISTS
LIKE STEPHEN HAWKING EVEN
CONSIDER THEM POSSIBLE.
Some people see dark dystopias and others consider
AI to be saviors who solve all humanity’s problems.
I’m not a fan of such extreme predictions, especially
when they drift so far from realistic risks and possibilities.
W H AT D O YO U S AY T O P E O P L E
W H O A R E M O S T LY C O N C E R N E D
WITH THE RISKS?
The worry that certain physical jobs and careers will
become redundant – think of autonomous transport
or self-checkouts – may not be unfounded. So, we
have to proceed responsibly, in full consideration
of those affected. But it’s nonsense to think that
machines could fully replace us, with our complex
natures, all our cognitive, communicative, and above
all, creative capabilities; it has no real grounding
outside of science fiction. It would be useful to show
people more constructive images of the future, in
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which humans and machines are working together
as competent partners, where we place the focus on
synergy rather than substitution.
YOU DO A LOT OF
I N T E R D I S C I P L I NA RY WO R K . W H AT
D O E S A ‘ T Y P I C A L’ R E S E A R C H
PROJECT LOOK LIKE FOR YOU?
I’ll use our current research project, CoBot Studio,
as an example. Together with six partner institutions
from the fields of robotics, game design, computer
linguistics, media art and Human-Computer Interaction, we have developed a virtual reality research
game on the topic of human-robot collaboration. Our
study participants use VR glasses to ‘enter’ a virtual
industrial warehouse, where they complete tasks
together with robots and have to guess, for example,
where the robot will go next. We’re investigating

Research. In Martina
Mara’s laboratory, VR
glasses aid research on
the collaboration between
man and machine.

“ In spite of all
their capabilities,
machines could
not replace us as
complex beings.
which of the robot’s communication signals are easy
to understand and how they affect the trust process.
It’s impossible to emphasize enough how important
it was to bring together the various expertise and
mindsets for this project. The big topics of tomorrow
have to be tackled by interdisciplinary teams – that
much I know.
YOU ARE A ROBOT PSYCHOLOGIS T
B U T YO U D O N OT T R E AT
ANY ROBOTS, SO TO SPEAK.
WILL ROBOTS AND AIS NEED
PSYCHOLOGIS TS IN THE
FORESEEABLE FUTURE?
No, there are absolutely no indicators that we’ll have
robots lying on our therapy couches in the near future. We can focus all our attention on the wellbeing
of people and the planet.
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IS THE

BLAC
OU

The Austrian electricity grid is comparatively stable.
According to some experts, however, a blackout, or
an interregional power failure is only a matter of time.
How is Austria defending itself against this threat?

M

ajor disruption. Raging storms and inclement
weather have disrupted the power supply to a third of
Austria and the grid is in a critical state. Operators,
who are systems process specialists from Austrian
Power Grid (APG), the operators of the transmission
network, alongside the operating companies for the
distribution network and the power-plant operators
from Austria, Germany, the Czech Republic, Hungary
and Slovakia, are trying to resolve the alarming
situation. A big screen gives an overview of the entire
power grid and all the monitoring tools. Smaller monitors show more detailed views, the operators zoom
between cables and switches from substations across
Austria. Clicking these switches allows them to divert
power away from overloaded or toppled power lines,
brought down by trees.

C R I S I S S I T UAT I O N
The APG operators put their back-up power plants
into operation, establish small power islands in
blackout regions, all while taking into account the
ever-changing situation in the grids in neighboring
countries, also hit by storms. The multi-lingual communication takes place on cordless phones, with
queues and interruptions that really start to grate
on operators when time is of the essence. “Our operators are highly skilled and very knowledgeable in
order to keep a cool head in a crisis,” explains Kurt
Misak, Head of Supply Security at APG. During their
two and a half years of specialist training, their
reactions in crisis situations are analyzed and they
train to be even more effective. One of the ways
they do this is with realistic simulation training, like
the one we have just described, arranged via the
company DUtrain from Duisburg.
ANALOGUE BACKUPS
The APG has to fulfill its legal contract to provide a
secure power supply to Austria. Numerous operators and over 300 employees are primarily responsible for the grid and supply security. It is their job
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COMING?
to avoid situations which are often part of daily life in
other places – extended, across-the-board blackouts.
“The grid operators prove on a daily basis that where
there’s a will there’s a way. But it is foreseeable that
we could come across physical limits in the next five
years,” Herbert Saurugg thinks. The expert in preparing for the collapse of critical infrastructure and
President of the Austrian Society for Crisis Provision

(Österreichische Gesellschaft für Krisenvorsorge
(GfKV)), worries less about the lack of power in
itself and more about the effects of this on the
supply logistics. He appeals to the population to
be responsible and ensure they have an emergency supply with drinking water, food and batteries,
that would cover them for two weeks if the power
supply should fail. The fire service would be in high
demand in the event of a blackout, “because many
people don’t know how to light a fire or deal with an
open fire.” The temporary loss or limited availability
of communication means and digital data would
also complicate protective measures. This is why
“all critical processes and those essential for survival must have analogue backups,” notes Saurugg.
This is a key issue for the fire service, since running
a digital and analogue system in parallel does
not come cheap. But, a blackout cannot lead to a
total failure of all mission communications and all
technology.

“The electricity industry
is well prepared in
terms of cyber security.
Herbert Saurugg, President of the Austrian Society for Crisis Provision
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“ An extremely
low risk.
Kurt Misak, Head of Supply Security at the
Austrian Power Grid

THE COS T OF A BL ACKOUT
It is not just the energy providers that train for the
worst-case scenario. In 2019, there was a simulation of a Europe-wide power failure as part of the
“Helios” training exercise, involving hundreds of experts from ministries, emergency services and critical infrastructure sectors. “No matter how likely or
unlikely it is to occur, working out the response for
this scenario is beneficial because it helps us really
interrogate the resilience of essential infrastructure and facilities,” says Robert Stocker, Head of
State Crisis and Disaster Response Management
(Staatliche Krisen- und Katastrophenschutzmanagement, SKKM). The exercise showed that, as well as
critical infrastructure such as hospitals, households, firms and businesses should be prepared
with an emergency supply for this kind of scenario
that would last them several days without electrici-

ty. The economic effects of a blackout would also be
huge. According to a study by the Johannes Kepler
University in Linz, every hour without power causes
92 million euros of damage to the national economy.
An entire day of blackout would cost Austria over a
billion euros.
DOMINO EFFECT
The international interdependence of the power supply grid is a key factor for stable supply in
continental Europe. However, there are potential
weak points which, if affected by local events, could
lead to a domino effect and a wide-ranging blackout. The complex system is based on the principle
that creation must match supply in the power grid
at all times. If everything is balanced, the network
frequency, that is the number of fluctuations in the
system voltage per second, should equal 50 Hz.
Small fluctuations of up to +/- 0.2 Hz can be tolerated, but stronger fluctuations can trigger problems
for consumers or at supply plants. “A stable network
thrives on reserves and a stabilizing system inertia”,
explains Kurt Misak. And that is what the interconnectedness of the European power grid ensures. Of
course, it could also lead to a domino effect, but this
is much more likely in smaller networks. Double and
multiple-secured safety mechanisms are in place to
halt possible chain reactions in their tracks. All the
control centers are secured with multiple backups,
based on a multi-site concept. Misak explains, “If
the main control room fails, the backup is used. If
the backup should fail, we could transfer the control
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test a company’s IT systems from the outside and
try to find weak points. How likely does Kurt Misak
think a blackout event is? “As we’ve said, we have
well-thought-out security mechanisms in place,” he
says. A blackout event could occur only if all these
mechanisms failed entirely or met their limits.
“I know that there is a possibility, but I consider
the risk to be extremely low.”
to four regional network-node control centers. If
these fail, we could transfer control rights again to
larger substations.” If those failed, you could control
them on site.
CYBER SECURITY
Cyber attacks are considered the biggest potential
threat to power supply. “I think that the Austrian
electricity industry is very well-prepared in terms of
cyber security, thanks to a highly critical experience
in 2013,” says Herbert Saurugg. Kurt Misak confirms that there is a high degree of security against
digital attacks. Cyber risks are collected in a specialized risk management system and appropriate
counter measures are devised. Authorization assignment, backup systems and regular data encryption
protect the IT systems, which also undergo continuous security tests. “We have a direct connection
to all relevant authorities and the Austrian Energy
CERT, the Computer Emergency Response Team for
the power sector in Austria,” Misak says. The APG is
also certified for ‘systematically structured IT security’ in accordance with ISO 27001. White hat hackers
are also used. These are ethical hackers who really

“ Really interrogate
the resilience
of critical
infrastructure
and systems.
Robert Stocker, Head of the Austrian State Crisis and
Disaster Response Management team
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Rosenbauer-CEO Dieter Siegel thinks

DIGITALIZATION
WILL EXPAND THE
CAPABILITIES OF
OUR EMERGENCY
SERVICES
Robotics, Internet of things, big data, artificial intelligence. Digitalization and the networking of our world
is a new chapter in the history of technology. But it
is a topic that polarizes opinion like no other. What
some see as a threat, to their jobs for example, others
view as a panacea that could potentially help combat
climate change. To make our next steps regarding digitalization and technological advancement successful,
we will need a collaborative and pragmatic approach.
Rosenbauer can comfortably lay claim to defining
the state of the art with its technological innovations
for fire service equipment. We are naturally curious
and are taking bold and confident strides in the right
direction. Technical innovations are never made for
the sake of it. We are always looking to improve the
capabilities of our emergency services, to overcome
every possible limitation, increase effectiveness, and
make this valuable work safer.
This is why we started automating our products so
early, and, in 1958, we fitted the Rosenbauer Portable
Pump Automatic 75 VW with automatic ventilation
control, for example. The VW 75 was the first pump
to guarantee uninterrupted operation even at great
heights. Since 2002, we have been building the AT
series with integrated CAN Bus, which allows all the

Dieter Siegel is proud that Rosenbauer has
been pioneering technological innovation
in firefighting for decades. Automation is a
natural part of this.

vehicle electronics and electrics to communicate
with each other. In other series we have integrated
telematics and GPS modules for vehicle diagnosis and
remote maintenance. Today, fire services are using all
kinds of data to operate their entire vehicle fleet and
coordinate missions. Most recently, they increasingly
look to drones and robots for support.
We know that people will continue to be absolutely
essential to fire services and firefighting, and that
machines will largely assume the role of assistants.
Digitalization will speed up access to information,
enabling better decision making on assignments and
supporting firefighters in their roles. It is also clear
that analogue backup systems are indispensable for
emergency response, for example in a blackout – as
unlikely as this may be – when people will need to rely
on the fire services.
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Reader survey
Let us know what
you think!

In a quickly changing world, the requirements for fire services
are also subject to rapid change. But what does the future look
like and how can you keep pace with it all? Societal changes
always have an influence on fire services. We have to react to
these to keep successfully performing our core tasks – extinguishing, saving lives, salvaging and protecting. With ready, we
aim to examine these developments more closely and highlight
what they really mean for the emergency services, always with a
focus on the fire service.
is YOUR magazine! Let us know what matters to you so
we can continue to develop this publication.
Find the reader survey here:
www.rosenbauer.com/readerssurvey
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ready has been created with
the utmost care to ensure the
correctness and completeness
of all information and statements
across all sections of the
magazine. Despite our best
efforts, we can never guarantee
there are no rounding errors,
printing errors or typos. The
authors, editorial team and
publishers accept no liability
for the correctness and
completeness, nor for any interim
changes. The views, opinions
and statements of the persons
in the texts and of the external
authors of the articles do not
necessarily represent those of
Rosenbauer. Gender-sensitive
communication is as important to
us as the readability of our texts.
This is why we use female, male
and gender-neutral terminology.
Replication and electronic
processing is only permitted with
the explicit agreement of the
publisher.

For that moment
when flexibility isn’t just
important – it’s a must.

›

The new RTE robot.
Compact design. Vast possibilities. The new remote-controlled multifunctional robot takes fire-fighting operations to a new level. It features
a unique system for mounting a number of different bodies, making
it the ideal assistant for fire fighting, logistics and rescue operations.
Made for those moments when you need to respond quickly.
Our innovations will revolutionize the industry. Find out more at
everythingforthatmoment.com/en/new-products
Follow us on
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