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How do you start the race
for the future?
Try 8 years in pole position.
Performance, electrified. Porsche E-Performance.

Cayenne E-Hybrid: fuel consumption combined (in l/100km) 3.4–3.2; CO₂ emissions combined 78–72g/km;
electricity consumption combined 20.9–20.6kWh/100km
Panamera 4 E-Hybrid Sport Turismo: fuel consumption combined (in l/100km) 2.6; CO₂ emissions combined 59g/km;
electricity consumption combined 15.9kWh/100km

Editorial

Life
of the
future

A

n early morning run, biking on the weekend—relaxed forms of movement clear the mind for new ideas. That may be true for you as well.
Movement of course also means mobility. When I travel for business, I
like to look out and enjoy the view. When flying I am still fascinated by
the take-off and landing. Sometimes when I approach a major city from the air, I
wonder what it will be like to live and work down there in the future. How will we
get around? Will I soon land in a strange new world? This issue of Porsche Consulting’s magazine is about what lies ahead—with a focus on “cities of the future”
and “mobility of the future.”

Of course, there will always be pedestrians and joggers. Physical movement and
exercise—which, after all, promote well-being—should never be superseded. But
what will transportation look like in the cities of tomorrow? Will we still need drivers, locomotive engineers, and pilots? When autonomous driving makes parking lots superfluous, will we turn huge garages into urgently needed urban housing? What will we do with office space when people work from home? Would we
want to eliminate brick-and-mortar shops in cities of the future because we do
all our shopping online?

Eberhard Weiblen
Chairman of the Executive Board
Porsche Consulting GmbH

We could fill an entire evening with such thought-provoking questions. When one
considers our lives today in conjunction with technological advances, especially
those fueled by digitalization, a seemingly endless stream of ways to reshape
nearly every process becomes apparent. Some things will become obsolete—
such as the ticket machines that have been replaced by apps.
Everything is in motion, but not only in physical terms. The real world flows into a
virtual environment that has long since arrived for us all. Extremely short development times, especially for digital products, are accelerating the pace of change
and every good idea has a chance for rapid implementation. But that is not enough.
In my opinion, there are many good individual solutions but still few overall concepts. If we do not wish to cede market control to a handful of global monopolists,
now is the time to design big pictures—or at least to develop the requisite ideas. Despite all the advances, what we still lack are overall systems in which the gears
mesh like the workings of an analog clock.
The major transformation that has already begun requires industries and businesses
to think in new dimensions and structures. Tasks and roles will be divided in new
ways within these networks, as will those of the people whose job descriptions will
change as much as their lives in general. Everything is in motion, but some things
should be allowed to stay the same—including that morning run.
Wishing you an enjoyable read,
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Vertical Mobility

Above the Fray
The advent of air taxis
They take off vertically, find spots to land nearly everywhere,
and have quiet electric drives. Are air taxis a solution to shortdistance transport in cities choked by ground traffic?
Text Steffan Heuer
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By 2035, around 15,000 air taxis will be flying well-developed
networks of routes above many cities in Asia, Europe, North America,
and South America. They will be quick, safe, and efficient, with
fares competitive to those of conventional taxis. The passenger
market for vertical mobility will be generating around $32 billion
in sales. These figures are the result of a recent study by Porsche
Consulting.
Drones are superior to helicopters in almost every respect. Their
electric drives produce only a quarter of the noise level of traditional
rotors, but their design makes them considerably safer and more
reliable. And an air taxi can be purchased for about one-tenth of the
price of a helicopter.
The prospect of flying short distances in urban settings is becoming increasingly real for millions of people, and is offering urban
planners new opportunities to make city life more sustainable.
By adding an important aerial component to existing networks
of transport options from bicycles to regional trains, air taxis can
ease the strain on ground-based infrastructure.
In addition to passenger drones, millions of flying machines will
be used to transport goods and perform inspection tasks. The study
expects the combined market for vertical mobility-related hardware,
software, and services to be worth around $74 billion by 2035.

It finds that intra-city shuttle services will be one of the first
uses. In Munich, for example, an air taxi would cover the 30 kilometers between Marienplatz and the airport in just ten minutes.
The estimated price for the ride, at a speed of around 200 km/h,
is around $115 to $145—depending on whether you mind sharing
your taxi with up to three other passengers.
Intra-city flights for businesspeople and commuters are just
the start. Thanks to more powerful drive systems and batteries,
future generations of drones with higher energy densities will
travel between cities as well, creating a lucrative market of
around $11 billion.
But before air taxis become an affordable means of mass
transit, various questions need to be resolved. What drive systems
will prove best? What regulatory frameworks will be put into
place? What infrastructure is needed for VTOL (vertical take-off
and landing) aircraft? And what about societal acceptance? The
rate of innovation and the commercial success of vertical mobility
depend on how fast and how comprehensively companies, policymakers, aviation authorities, and the public can find answers to
these questions.

Vertical Mobility

The Future of
Vertical Mobility
Sizing the market for passenger,
inspection, and goods services until 2035
A Porsche Consulting study

DOWNLOAD THE STUDY
www.porsche-consulting.com

© Porsche Consulting GmbH
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Vertical Mobility
in Cities of the Future
How small high-flyers can supplement
large-scale transit systems.

Inspecting factories from above,
monitoring maintenance or construction
work, shooting films—the already broad
range of applications for inspection drones
is expected to expand even further. The
most important sectors include
agriculture, forestry, infrastructure, and
the media. Nearly 22 million inspection
drones are projected to be in use by 2035,
for a market volume of $34 billion.

Air taxis can carry a pilot and up to four passengers. Known as VTOL (“vertical take-off and landing”)
aircraft , they are powered by electric rotors and are more reliable and quiet than helicopters.
It is not yet clear which of three diff erent aeronautical concepts—each with its own strengths
depending on the purpose—will be most successful. From a technical perspective, the multicopter
concept is the simplest. This could facilitate approval by aviation authorities. For this reason,
multicopters could be the first to start operations. In addition to rotors for vertical take-off and landing,
lift and cruise systems have wings for forward flight, like an airplane. In the elaborate tilt-X systems,
tilting rotors are integrated into the wings. This makes it possible to switch from take-off/landing mode
to forward flight. Both lift and cruise and tilt-X systems attain higher speeds than multicopters
and can travel longer distances, including flights between cities. With flight speeds of 200 km/h
and above, air taxis are a promising means of transit for distances of 20 kilometers and more.
The passenger drone market is expected to be worth $32 billion by 2035.

Benefits, safety, and noise levels at or
below those of normal streets are key to
achieving societal acceptance for drones.
In order for everyone to benefit from
vertical mobility, the concerns and wishes
of residents need to be taken into account.
Sharing concepts could help make these
benefits more universally affordable.
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Fast-landing, fast-charging:
Cities need comparatively
low levels of investment
to build the infrastructure
needed for drones.
One hundred landing places
are sufficient to provide
comprehensive service
to a city of a million or more
residents.

Drones help ease the strain on
transportation hubs. Their small
size, agility, and environmentally
friendly drive systems are lending
wings to the visions of urban
planners.
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Vertiports instead of heliports:
Air taxis can also land on roofs
of existing high-rises or on park decks
to bring businesspeople and commuters
to their destinations or ongoing
means of transport. The projected
cost per kilometer: two dollars.

An organ on the way to a transplant
operation: drones will play an important role not only for passengers
but also for express deliveries and
emergency travel. By 2035, around
125,000 of these transport drones
will be in service. Market volume:
$4 billion.

It’s all in the mix: each city has its own
combination of different means of
transport, from bicycle paths to
commuter trains. Public transportation
will continue to play an important role in
bringing large numbers of people to their
destinations. Drones will relieve the
strain on urban mobility by adding an
aerial dimension.

© Porsche Consulting GmbH
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Johann Jungwirth,
Executive Vice
President Mobility
Services of the
Volkswagen Group.
An engineer by
training, Jungwirth’s
nickname “JJ” is
a memento of his
days in Silicon
Valley. He is a big
advocate—and
practitioner—of
New Work.
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Interview with Johann Jungwirth,
Head of Mobility Services at the Volkswagen Group

Why the Ceilings
in the Digital World
Are Dark
Text Maren Eitel Photos Marco Prosch

Do you still remember your first car?

How will the designs change?

Johann Jungwirth: Of course. My first car
was a milestone in my life. I got my license
right at 18 and bought a red Golf TDI.
Getting in and driving wherever I wanted
to go—that was an incredible feeling of
freedom, which I loved.

The interior is the new exterior. The interior
will be where the action is—for some
people, quite literally. Cars of the future
will have the chance to be rehearsal
rooms, fitness studios, lounges, movie
theaters, and offices. We’ll be able to
design them as freely as rooms in our
own homes. I view that as an enormous
opportunity for our brands, especially
in the high-end sector.

Will future generations have
a chance to know this feeling?
I think the people who come after us will
have a different mindset. They may well
feel sorry for their parents and grandparents for still having to drive. For the next
generation it will be perfectly natural to
spend time on the road doing more useful
and appealing things than operating the
steering wheel and pedals. Self-driving
cars will therefore also be designed very
differently than is the case today.

So you don’t think we’ll lose out on fun
when cars drive on their own?
Let’s turn the question around: Do you
enjoy sitting in traffic jams? That time
could be spent in other ways. For everyday
needs it will make sense to have several
different means of transport, and selfdriving cars will play a major role. There
11

will also be opportunities for people who
like to take the wheel themselves. I think
customer facilities like the Porsche Experience Centers can be a model for what
driving pleasure might look like in the
future.

And what will traffic be like in tomorrow’s
cities, let’s say in the year 2030?
There will be regional differences. In some
cities, 80 percent of transportation will
consist of on-demand mobility services.
Large fleets of self-driving electric vehicles will take the great majority of people
and goods from A to B. Their nearly silent
drive systems will make cities more peaceful. Transportation will become safer and
more comfortable. That’s simply the right
solution with respect to efficiency—meaning the number of cars and the need to
reduce congestion. I also think that cities
will be much more active in determining
how much traffic they want and how it

should be divided among services such
as ride-hailing, ride-pooling, and public
transportation. Some cities will probably
also shift entirely to fleets of self-driving
electric vehicles.

Less congestion due to fewer cars—
does that threaten the business models
of high-volume manufacturers like
Volkswagen?
Current business models will have to
change, that’s true. But generally speaking,
they will remain viable in the future. Take
Berlin as an example. A study of ours has
found that the city would need only about
one-seventh of its current number of cars
if it converted entirely to mobility as a
service. These vehicles would essentially
be used all the time. They would have service lives of around two years and would
then be replaced. If vehicles are replaced
seven or eight times as often as today,
that would compensate for the reduction

Turning ideas promptly into prototypes and trying them out: The 10X room at the Volkswagen IT City in Wolfsburg offers ideal conditions for working about
ten times faster than before.
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No steering wheel or
pedals. Lots of space
and options.

accesses your next destination from your
digital calendar. All of that happens while
you’re still walking up to the car. Using
machine learning and deep learning, we’ll
handle this whole process for our customers who still regard it as a necessary evil.
And of course you will no longer have to
deal with parking, charging, or washing
the car. By the way, I could well imagine
incorporating thousands of urban dealerships into our network to create a dense
infrastructure of service hubs for our
fleets of self-driving vehicles and their
mobility services.

Photo Volkswagen

The SEDRIC concept car is the first vehicle from the Volkswagen Group designed for level 5
autonomous driving, which has no human driver at all. The car has no steering wheel or pedals,
but a spacious interior that can be used in many ways.

in absolute numbers. And there will also
be new groups of customers, including
people with disabilities, senior citizens,
blind people, and children—who will
increase the total demand for car travel.
But production costs and therefore the
price for end customers will decrease.
That means it will be very attractive to
switch from public transportation to
mobility-on-demand services. Nevertheless, there will still be people who
have their own car—or several of them.

Many people will no longer own
cars themselves—how will
that affect customer loyalty?

to manage complete fleets and their
transport services digitally—including
our competitors’ vehicles. That is a huge
advantage. Another reason it works so
well is that the hardware interface for the
trucks’ telematics boxes is standardized.
Whereas shipping companies used to
need different systems for managing and
monitoring orders for their fleets, they
can now simply install RIO boxes in trucks
of other brands and work completely
in our system. We need this type of
platform for our eight car brands as
well. That’s something we’re working
on right now.

How will that benefit customers?
Platforms will be key, that’s clear. We want
to create a highly attractive ecosystem
for our products that gives people more
value so they simply don’t want to leave.
Apple, for example, has an ecosystem with
a very high exit threshold. If you want to
enjoy the benefits of those products, the
best thing to do is make consistent use
of that provider. We will be doing something similar, as I see it. The RIO digital
platform already exists for Volkswagen
Truck & Bus, MAN, Scania, and Volkswagen Commercial Vehicles. This B2B
ecosystem enables shipping companies

For them everything will be as simple
and convenient as possible. I’ll give you
an example. When you move within our
ecosystem and decide to buy a car from
the next generation of the same brand
or a different product from the Group,
you’ll save two hours configuring the car
because your preferences and settings
will be saved in your profile—everything
from the seat to the air conditioning and
the ambient lighting. Even in rental cars.
The intelligent virtual assistant knows the
content of previous conversations and

What still has to happen for
that to become reality?
It’s an enormous project, of course. In
the past we perfected the hardware, and
we’re at the top of our field in that area.
Now it’s a matter of raising our software
and services to the same level. That
means we have to build up original digital
organizations throughout the entire Group,
which is what we are already doing. It’s
important for these units to really be
created as companies for software and
services. And as true digital companies
they need the right culture from the word
go, as well as the right core areas of
expertise including software and platform
programming, artificial intelligence, and
quantum computing. In parallel to that we
need to transform our core organization.

And finally, why are all the
ceilings in these rooms black?
This area of the IT City uses Silicon Valley
as its model. For example, we all work
together here in an open collaboration
space, including the entire management
team. This proximity accelerates the pace
of communication and decision-making.
There are also rooms where people can
discuss things or make phone calls in
peace. It’s about coming up with new
ideas. That’s why I like our black ceilings.
They remind me of the infinite night sky,
and therefore also seem much higher.
13
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Silicon
Rush
How architects are using
the latest technologies
to plan cities of the future.

Oceanwide Center will provide
space for both working and living
in downtown San Francisco.

910

London, Riverside, 22 Hester Road: the Foster +
Partners studio. Eight hundred architects and engineers, many wearing earphones, sit in an enormous hall with abundant light and floor-to-ceiling
windows facing the River Thames. But their attention is directed at their monitors. Here, in this ultramodern drafting room, urban spaces of the future
are being planned. In one corner, two young architects survey a project in China with the help of
augmented-reality headsets. In the building next
door, 3-D printers are producing a model of buildings and streets at a scale of 1 : 500. Michael Wurzel
carefully examines the results. A native of Nuremberg, he began working for star architect Lord
Norman Foster right after receiving his degree in
1994. He recently headed the firm’s office in New
York. And now he is in London, working on a largescale project for San Francisco.
Digital tools are a standard part of Wurzel’s
everyday routine. “Architecture has always been
quick at discovering and utilizing new technologies,” he says. “Our drafts probably have 100 times
the information density now than they did a

feet: The taller of the two towers will be the
highest building with exclusive apartments
to be found anywhere on the West Coast.

Text Maren Eitel Photos/Illustrations Foster + Partners

decade ago.” Digital building planning systems
include codes for every detail, no matter how
small—right down to the knobs and hinges. And
artificial intelligence is knocking at the door.
“These technologies enable us to work much faster,”
he says. “At the same time, they give us the
opportunity to sit back and reflect. After all, the
creativity that people expect of architects can’t
just be turned on like a faucet.”
Wurzel’s team on the Thames is designing
Oceanwide Center in California, which is scheduled
for completion in 2022. The residents of this complex will no longer need to press any buttons to use
its elevators. Facial recognition software will identify them as they walk through the lobby, and smart
elevators will know where their passengers want
to go. “Mobility will no longer come to a halt at the
front door,” says Wurzel. He and his colleagues are
using cutting-edge computer programs for other
purposes as well, such as simulating the flow of
people in order to determine the best locations
for escalators. For Wurzel these details are crucial
to creating a seamless experience of mobility that
15
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1.35

million square feet of office space
for the tech industry

takes people from point to point, such as from
their apartment to their office, or a museum, or a
shopping center.
Mobility heads the agenda at this project in San
Francisco. Oceanwide Center will be very close to
the Transbay Terminal, the city’s major commuter
hub, which opened in 2017. It is the point of arrival
for both regional buses and transregional trains.
Plans also call for high-speed rail connections to
Sacramento, Los Angeles, and San Diego by 2029.
“This new hub was something like an incubator for
the entire neighborhood,” Wurzel notes.
He believes that Oceanwide Center will bring
San Francisco a step closer to becoming a smart
city. The prerequisites are already there for this
transformation; in fact, one can sense them on the
streets. Attracted by nearby Silicon Valley, many
young founders, techies, and early adopters live
and work in the city. Numerous pioneers of the
digital transformation, such as Airbnb and Uber,
started their successful trajectories here. Driverless cars can already be spotted on the streets of
the City by the Bay.
But this greatly loved city is also under enormous pressure, because if it does not make some
changes, it could well face collapse. It has very
little unemployment, and continues to attract ever
more people seeking professional opportunities in
the booming Bay Area. City authorities expect San
Francisco’s current population of around 800,000
to increase by 25 percent over the next two decades.
Around 50,000 people travel to it every day, primarily commuters from nearby cities and towns.
“It’s almost like a second Gold Rush,” says
Wurzel. “But this time it’s a Silicon Rush. We’re by
no means the only ones doing construction work
right now—there’s an incredible amount of planning
going on.” That in turn has to do with the city’s high
quality of life. The straight but quite hilly streets
with their Old-World cable cars are not designed for
a big influx of privately owned cars and a major
rise in delivery traffic. There is a serious shortage
and consequent high demand for housing. And
tech companies are crowding into the city with their
offices, in an attempt to attract the best talent.
The Foster + Partners project will create space
for both working and living. It is a mixed-use concept for the center of the city in the South of Market
neighborhood at the corner of First and Mission
Streets. Public squares, new skyscrapers, and renovated historical buildings will share an area of two
million square feet, with Oceanwide Center at its

heart. When completed in 2022, two skyscrapers
will contain more than 1.35 million square feet of
office space for the tech industry and more than
650,000 square feet of living space, along with a
Waldorf Astoria Hotel. If you’re looking for a room
with a view, look no further—at 910 feet, the taller
of the two towers will be the highest building with
exclusive apartments to be found anywhere on the
West Coast.
“We’re bringing work and residential space
together here,” says Wurzel. “And that is in direct
response to the needs of the city and its people.”
Oceanwide Center is essentially a vertical urban
quarter. An unusual feature of this complex is
that the actual building space only starts at eightytwo feet above street level. “The structural framework, columns, and elevators go down to the ground,
of course. But there’s a very attractive large public

The actual building space
only starts at eighty-two
feet above street level.
Below there is a large new
public area.
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Eight hundred
architects work at
the Foster + Partners
studio in London,
right next to the
River Thames.

650

thousand square feet
of living space

area in between.” The resulting pedestrian zone
opens up new connections to downtown. “San
Francisco has a tradition of creating new public
spaces with its new buildings. And that makes
a big difference for the neighborhoods and the
people who work here.”
The mixed-use approach runs throughout the
sixty-eight floors of the skyscraper. In addition
to work space, each level has food and recreational
facilities such as cafeterias and basketball courts.
“They encourage people to interact with each other
above and beyond their main activity,” explains
Wurzel. “A social component is very important;

in fact, it’s a priority for many people in the tech
industry. When you work in very focused ways, you
need social areas where you can gather, communicate, and brainstorm.” Creating the space for a
vibrant culture—that is important to Wurzel.
The planning stage placed a special focus on
the needs of the tech community. “It’s a building
that will have a high proportion of young people, of
different ethnic backgrounds, with a largely casual
outlook—which makes it quite different from a
conventional skyscraper for, let’s say, a bank,” says
Wurzel. “For example, many companies are following Google’s lead and allowing their employees to
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bring pets to the office. Moreover, many people
work from home, but want an atmosphere with
social components.”
This new urban culture is also in part a return
to values like livability. Streetscapes are no longer
dominated by cars, whether in the form of parked
vehicles or traffic jams. Instead, there is a greater
preponderance of cafés and recreational areas with
plants and trees. Workers of the future will want
to get together with others, develop creative ideas,
and enjoy a high quality of life. San Francisco, with
its typical flair, is a perfect example. Even today,
more small than large cars roll down its narrow

streets, while cafés and restaurants set up tables
on the sidewalks. For Wurzel, precisely that is a
feature of the cities of the future. “As urban planners we’re trying to encourage people to rediscover public spaces.”

Michael Wurzel
Born in Nuremberg in 1967, he has been with
Foster + Partners since 1994. He seeks to
create a seamless experience of mobility that
does not come to a halt at the front door.
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On the
Threshold
Handling bureaucratic matters at the
computer instead of in person, and
commuting without traffic jams or
stress. Smart cities “think” on their
own, and promise a completely new
quality of life—some of which has
already become reality.
Text Andreas Weiher Illustration Jan Rieckhoff

Smart cities are another way of describing enormous digital infrastructures. They offer a truly unlimited range of services to their
creative, flexible, socially diverse, and connected residents. Intelligent sharing options and fleets of electric vehicles providing
mobility on demand are making traffic jams and waits at red
lights seem like the Stone Age. Signal systems in the ground
protect smartphone users from walking out into intersections.
Robots bring purchases right to the door. Trash is disposed of
underground and examined for recyclable content. Streetlights
only shine when people are nearby. Waits at doctors’ offices are
also passé, as is standing in line for a new ID card or driver’s
license—thanks to online office hours and digital agencies.
Around the world, cities are viewing digitalization as a big
opportunity to get persistent problems like energy, traffic, and
pollution under control on a sustainable basis. But acceptance
for these new possibilities is mixed. According to a study by the
Kaspersky Lab cybersecurity company, 56 percent of Germans
think that digitalization will make their lives less secure. Yet trust

is essential for smart cities. In order for their functions to work,
residents need to permit their data to be used. In the words
of Professor Manfred Broy, president of Digitalization Center
Bavaria (ZD.B), “When it comes to information, I’m an advocate
of self-determination. Smart cities need to be designed in such
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a way that every resident can decide on their own how much data
they want to reveal.” But that has consequences. “Those who want
greater privacy will receive fewer services, and vice versa. Which
is why we need completely new rules for using data. Those we have
at present date back to before the rapid rise of digitalization.”

When and where futuristic cities will develop depends to
a large degree on the laws and regulations currently in effect.
The benefits these cities offer their residents and visitors can
already be experienced in some places today—as shown on the
following pages.

A Farewell
to Cash?
How much longer will we be using
bills and coins? Sweden shows that
cash is no longer needed.
Text Stina Suwelack Illustration Jan Rieckhoff

Claire Ingram Bogusz can hardly remember
the last time she held a coin in her hand.
She might have bought a used table with
cash, but that was five years ago. A life
without cash doesn’t strike her as unusual.
She lives in Sweden, which is in the process of becoming a cashless society. In
early 2018, the value of the coins and bills
in circulation reached its lowest point in
thirty years. More than one-third of Swedes
say they never use cash. And fewer than
20 percent of all transactions are done
in cash.
A South African-born researcher
at the Stockholm School of Economics,
Bogusz (31) studies the rising popularity
of digital payment platforms. Each Swede
makes an average of 209 payments with
bank cards a year. That is about twice the
figure for the rest of Europe: 109 card
payments per capita per year. “Swedes no
longer need cash in their everyday lives,”
she says. “There’s a practical digital solution
for every type of transaction. People like
that, so they use the technology frequently.”
In addition to cards, which are accepted
everywhere, they also use apps. Nearly 60
percent of the ten million Swedes use the
Swish app to make payments online. This
app was developed by the six largest banks
in the country. “Swish is the latest step
toward simplifying digital transactions,”
says Bogusz. “You can use it not only at
cafés and shops, but also to send money


Sweden leads Europe in the use of
digital payment platforms, but other parts
of the world are also trying out these
services. Singapore already operates
largely without cash. The government
itself initiated the change in 2017—with
an eye to simplifying transactions
for businesspeople from abroad. Digital
payment platforms are also common
in places where a high percentage
of the population does not have a bank
account. In Kenya, the M-Pesa system
offers basic money transfer services
by smartphone. Users pay cash to dealers,
who convert it to electronic credit on
their phones. They can also send money
by text message.

to private individuals. When kids in my
neighborhood sell cookies, I swish them the
money on my smartphone. When I split the
bill with friends at a restaurant, I transfer my
share right there in real time on my phone.”
The app links a cell phone number to a bank
account number. Users can keep track
of their payments at all times, and can also
use the data to do things like calculate
potential savings in everyday purchases.

Security is one of the reasons for the success of digital payment options. “Nobody
can steal money out of my pocket,” says
Bogusz. The role of banks is undergoing
fundamental change. Many of them have
stopped offering cash services. “Swedish
banks are established institutions that
customers trust. But the infrastructure
for digital transactions is operated by
international providers like Mastercard
and Visa. Swedish banks are sending
their customers only to these companies.”
Mastercard is pleased about the rising
demand for its services. “Many bank customers want to make use of trends like
mobile and contactless payments,” says
David Goodridge, Senior Vice President
Market Development Europe at Mastercard.
“As a technology company, we offer our
stakeholders, such as banks, specialized
and safe products that allow them to
strengthen their position in the market.”
For Goodridge, digital payments are the
way of the future. “Cash is risky, expensive
and not at all innovative. Technological
developments are increasingly pushing
cash backwards.”
The Riksbank, which is Sweden’s central bank, is concerned about this development. If transactions are run exclusively
on the infrastructure of a few commercial
providers, this will inhibit competition on
the market. Swedish society could become
dependent on private providers. So the
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Riksbank is thinking about developing
an official digital currency, the e-krona.
The idea is to create a digital cash equivalent that functions independently of the
infrastructures of current providers and
provides a range of players with access
to the market. The country would then no
longer be dependent on the services of
private companies. Moreover, in financially
uncertain times, the Swedish central bank
would still be able to take action and reach
its customers directly.
Bogusz believes that the Swedish
digital payment system would work. “Data
protection regulations in Sweden are very
strict. And people here have a high level of
trust in the government and public institutions. The country is unusual in this respect.”
At the same time, a basic level of trust is

also a prerequisite for a cashless society.
“The Swedish model cannot be applied to
all other countries,” she notes. That opinion
is shared by Jochen Metzger, Director General Payments and Settlement Systems at
Germany’s central bank, the Bundesbank.
He points to the special circumstances that
have fostered these developments in the
Scandinavian country. “The central bank
in Sweden has deliberately pulled back
from providing cash services, and left this
to the commercial banks. But they’re not
very eager to do that, on account of the
high costs involved. It’s a major logistical
challenge for them to operate ATMs in
this sparsely populated country.”
But even in Sweden it’s not easy for
everyone to use digital means of payment.
Elderly people in particular are not accus-

tomed to using smartphones. Training is
provided to help them become familiar
with the technology. “This society is very
ready to help and support seniors in using
the new systems,” says Bogusz. “The next
generation will find it perfectly normal
not to use cash.” But Metzger views the
idea of a cashless society with skepticism.
“In the future we’ll make a distinction
between cash as a means of payment and
cash as a way to preserve assets,” he says.
“In Germany we’re seeing a greater use of
digital platforms, yet despite that we’re
seeing a larger number of bills in circulation.
People trust cash because they can use it
in a crisis, and this attitude is not l ikely to
change in the future.”

A Professor
on the Move
Why Andreas Knie uses
three vehicles every morning.
Text Stina Suwelack Illustration Jan Rieckhoff

Metropolitan centers around the world are
struggling with high levels of traffic. In 2017,
commuters in Los Angeles spent an average of 102 hours in traffic jams. During rush
hour, long lines of cars also fill the streets
of Moscow, São Paulo, and London. Traffic
is a global problem. Can digital solutions
help make mobility more efficient in cities
of the future?
Andreas Knie, a professor of political
science at the Berlin Social Science Center,
uses three different means of transportation every morning to commute to his office
in the center of the city. He covers two
kilometers by bike, 25 by electric car, and
13 by pedelec. A living example of his own
vision of urban mobility, he does not own any
of these vehicles. Instead, he can use his
smartphone to locate and reserve suitable
means of transport at any time. As soon as
he reaches his destination, the vehicle immediately becomes available for the next
customer. “Usership, not ownership, will be
the name of the game in cities in the future,”
he says. “Shared mobility can dramatically
lower the number of cars in urban settings.”
“The problem with cities today is that
almost everyone moves through public
spaces in their own vehicles. And because
most people want to drive and park at
roughly the same time, the roads are choked
at rush hour. Furthermore, there are not
enough parking spaces in city centers and
popular residential areas.” Traffic jams
are a feature of daily life in metropolitan

regions around the world. Congestion is
particularly severe in Asia, but drivers in
Mexico City also spend an average of nearly
an hour a day in logjams. German drivers
spend an average of 41 hours a year searching for a parking spot.
These problems do not exist in Knie’s
conception of traffic in the future. Inhabitants of densely populated urban areas will
arrange all their transportation needs digitally. “The way I see it, transportation will
become a functional entity that people
share,” he says. Some companies already
offer modern modes of mobility. Customers can book electric or hydrogen-powered
cars from departure points of their choosing, and these vehicles then pick up more
passengers along the way who have nearby
destinations and share the cost of the ride.
This lowers the number of cars, helps traffic
flow more smoothly, and prevents cities
from being overwhelmed by masses of
parked cars—leaving more free space for
residents to use and enjoy.
In order to provide city dwellers with
good mobility options at the right places
and times, extensive amounts of data have
to be managed. Predictive analytics can
determine when large numbers of cars, bicycles, or motor scooters are needed at certain locations. Providers then make greater
numbers of the preferred types of transport available to users there at those times.
Private mobility companies are already
making use of these analytics. However,

the success of new mobility options also
depends to a large degree on the regulations in individual countries. China and
the United States, for example, are open
to pilot projects with self-driving cars.
Germany, on the other hand, has a lot of
catching up to do here, according to Knie.
“Its regulatory framework conditions are
out of date, and their original purposes are
no longer in sync with society. People are
also open to new ideas and strategies.”
Cars will not be entirely without downtime in the future. Battery-driven vehicles

will be able to use these periods efficiently
by participating in smart grids. Knie does
not expect the cities of tomorrow to function as centralized suppliers but rather as
amalgams of districts with decentralized
structures. Individual districts will manage
their own supplies of renewable energy in
flexible ways. Because power sources such
as solar and wind depend on the weather,
municipal storage capacities will be needed
for days that are overcast and windless.
During their downtimes, electric cars can
be used as mobile energy storage systems.

The technological conditions for future
mobility options already exist, observes
Knie. And attitudes have begun to change.
“Young people view means of transport
as commodities to be used as naturally as
water or electricity. Older people who have
grown up with their own cars are still somewhat skeptical about the transformation
underway, but that too will change over the
coming years.”
Regulations in Germany have to show
some mobility themselves, says Knie.
Otherwise, the country is in danger of fall-

ing behind. The Nordic countries are more
advanced in this regard. In Helsinki, for example, work is underway to make individual
car ownership superfluous by 2025. Along
with dynamic buses whose routes adapt
to current demand, shared cars, bicycles,
scooters, and other e-vehicles are all being
incorporated into a single, digitally controlled service.

An Online Connection
to the Heart
Professor Friedrich Köhler and his cardiology team attend to up to 500 patients
every day. They see none of them in person. In one of the world’s largest
studies on telemedicine, cardiac patients in rural parts of Germany are testing
what might be the healthcare services of the future.
Text Stina Suwelack Illustration Jan Rieckhoff

By the year 2020, some 50,000 physicians
in private practice in Germany will enter
retirement. Rural areas of the country face
a shortage of medical care. Very few physicians in these regions are finding younger
colleagues prepared to take over their
practices. Can digitalization help solve the
looming problem of insufficient specialist
healthcare in the countryside? This and other
questions are being addressed by a largescale study carried out by the Cardiovascular Telemedicine Center at the Charité
University Hospital in Berlin.
Wittstock is a town in the state of Brandenburg, located about two hours north of
Berlin. It is home to around 14,500 residents,
including some of the 1,500 cardiology patients participating in the study. It is shortly
before 11 a.m. on a spring day in April 2018.
Most of the patients have already sent their
data to the medical experts in Berlin. If they
have not yet done so, their phones will ring
in a few minutes.
Friedrich Köhler’s team would not be
able to monitor this many patients intensively at the same time without technological support. “Digitalization is essentially
affecting every area of medicine, from
research to bedside care,” says Köhler. The
cardiologist is also the senior physician
at Berlin’s Charité medical center, as well
as the director of the telemedicine study
named after the region’s famous novelist,
Theodor Fontane: Health Region of Northern


In May 2018, the General Assembly of the
German Medical Association (BÄK) relaxed
its prohibition on remote treatment and
thereby opened the door to consultations
by phone, chat, or text—even without
prior personal contact between doctor and
patient. In contrast, using data from health
apps or smart watches is not permitted.
Data protection issues still need to be
clarified in this context. In Europe, treatment by digital communication channels
is already permitted in Switzerland, the
United Kingdom, and Sweden. In the U.S.,
patients can consult their physicians
around the clock by means of their smartphones. Live video consultations save time
and in most cases also money compared
to meeting in person. Austria has already
successfully established an “e-card”
system, which gives physicians access
to all the healthcare data of the holder.
This makes time-consuming transfer and
coordination processes unnecessary.

Brandenburg—Fontane. “The digital technologies that will come to dominate in
the future will be the ones that provide
patients with tangible added value,” he
says. “In other words: ones that shorten

hospital stays, extend lives, and enable
measurable improvements to the quality
of life.” These factors are the focus of the
study by Köhler and his team at Charité.
The participants in the study suffer
from chronic congestive heart failure,
which is a decline in the heart’s ability to
pump blood. A common condition, it was
the number one cause of hospitalization in
Germany in 2013. All the study’s participants have already undergone in-patient
treatment for heart problems. They face
an especially high risk of their conditions
returning after leaving the hospital. In
sparsely populated rural areas, such as
northern Brandenburg, it is often difficult for people to get to doctors’ clinics.
And in an emergency, it can take medical
assistance twice as long to arrive at their
homes than in Berlin. Germany’s norms
for responder times differ by state. In the
capital, emergency medical aid is supposed
to arrive within eight minutes, whereas in
Brandenburg only in fifteen.
The patients monitored by Köhler’s
team even use digital assistance to perform
tasks that would otherwise have to be
done at a physician’s office or hospital. They
take standard measurements of their blood
pressure and weight at home, and can also
monitor their hearts with electrocardiogram (ECG) systems. The data are recorded
using tablets and sent to the Cardiovascular Telemedical Center at Charité
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Hospital in Berlin. Patients who do not
submit their data on schedule receive a
phone call from the doctor.
“Telemedical technology gives us,
as physicians, the opportunity to put early
warning systems into place,” as Köhler
explains the fundamental concept behind
the project. “If patients’ data show deviations, we contact them in person, ask them
to repeat the tests, and if necessary send
them to their GPs. In extreme cases we contact the emergency helicopter to have
the patient taken to a hospital as quickly
as possible.” An algorithm analyzes and
prioritizes patient data. This enables Köhler
and his colleagues to see which data sets
should be checked first in order to prevent
potentially dangerous delays. In Germany,
fully automated analyses of healthcare
data are prohibited by law. The physicians
therefore check and evaluate each data
set in person.
GPs will remain patients’ first point of
call. “We need to keep in mind the fact that
we are treating individuals with names,
faces, and unique histories. No algorithm

or robot will be able to replace that in the
future,” says Köhler. “Telemedicine is not
a one-size-fits-all solution. And we rely
on the teamwork of our colleagues working on-site.”
While patients in major metropolitan
areas can choose from a large number of
doctors, those living in rural regions often
face shortages. In cities with more than
half a million inhabitants, patients need
fewer than 20 minutes on average to get
to specialist clinics, either on foot or by
public transportation. Residents of small
towns in rural areas need ten more minutes, on average, to access similar services.
And they generally have to drive. Köhler
and his team are also examining whether
telemedicine can, at least in part, bridge
this discrepancy between city and countryside. Other large countries with a number
of sparsely populated regions, such as the
United States and Sweden, face similar
challenges. They are already trialing telemedicine as a potential solution.

Some 113 cardiologists and 88 GPs
are participating in the Charité study,
which started in 2013. “In the healthcare
sector, around ten years usually pass between the initial idea and the market launch,”
says Köhler. As is the case with new types
of medication, innovations have to be tested
to ensure that they do not harm patients,
and do actually improve their lives. “Digitalization is giving doctors a new approach to
their work. It supplements existing structures at offices, clinics, and hospitals. However, innovations also have to demonstrate
that they bring concrete benefits to patients.
Only then will digitalization improve the
quality of medical care,” says Köhler. When
the study officially ends in August 2018,
the model will continue to be tested in practice. The aim is to make this service available to everyone in the German healthcare
system as soon as possible.

gigabytes of
digital files

tons of paper
eliminated
files removed
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A New
Lightness
square feet of
space freed up

Why DZ Bank got rid of
all its loan files.
Text Maren Eitel Photo Jörg Eberl

million pages scanned

Vera Buck never dreamed she would ever be
dealing with the dimensions of truck loading
ramps or the weight limits for elevators. But
digitalization of all things is prompting this
experienced project manager at DZ Bank to
find answers to specific questions such as
these. “We are changing the bank,” she says
in summing up the task that she and her
colleagues are tackling on a daily basis. And
the change they have been implementing
with the support of experts from Porsche
Consulting is a radical one. Since the digital
project was launched at Germany’s secondlargest bank in 2014, her team has eliminated
the main tool for employees in the loan division, namely, the loan files—or at least those
in physical form.
Week after week, a seven-and-a-half ton
truck would drive to one of the bank’s seven
sites in Germany to pick up as many as 500
files—meticulously packed in sealed containers—and transport them to a scanning service.
Some 16.5 tons of paper—equivalent to the
weight of about 11 Porsche 911s—were digitalized over a period of more than two years.
If stacked in a single pile, the 37,000 files would
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DZ BANK AG
DZ Bank (Deutsche Zentral-Genossenschaftsbank), headquartered in Frankfurt am
Main, is one of the largest financial service providers in Germany by asset size.
It is owned predominantly by more than 900 cooperative banks, and is also their
central and head institute. This structure has a clear division of labor. The local banks
handle direct contact with business and retail customers and offer products
created on a largely centralized basis by DZ Bank. Cooperative banks arose in the
mid-nineteenth century with the aim of extending loan and saving services
to customers of more modest means. DZ Bank not only supports the work of the
cooperative institutes, but also directly serves companies and institutions
that need a transregional banking partner. DZ Bank Group members include
Bausparkasse Schwäbisch Hall, DZ HYP, DZ Privatbank, R+V Versicherung,
TeamBank, Union Investment Group, VR Smart Finanz, WL Bank,
and other specialized institutes.

stand 14 times higher than the 682-foot
tower of DZ Bank’s headquarters in Frankfurt
am Main. This project has demanded no little
effort from everyone involved. “Many employees weren’t accustomed to giving up ‘their’
files,” says Buck. “But the time had simply
come.” Today you will not find any files in
the employees’ offices.
The files now lead only a virtual existence
in a document management system. Applications, correspondence, notes—the bank’s 1,200
employees now access all these documents in
purely digital form. “We can find specific documents much faster,” reports Buck. This is due
not only to the fact that employees no longer
need to walk to the file cabinets. Key words
and links ensure that they can call up the right
documents on their screens in the shortest
possible time. And that has convinced those
who were skeptical at first. “These days, no one
asks whether we really need digital records.”
At first Vera Buck and her project team,
which has had over 100 members at peak
times, needed to do a lot of persuading. After
all, e-files require a completely new way of
working, and bring changes both seen and
unseen. The employees no longer have one
screen on their desks but two, one of which
30

usually shows the file currently open. But of
course the file functions completely differently
than its physical counterpart with indexes and
tabs. “Over the years, all the employees had
developed their own individual variations on the
filing system,” says Buck. “So in our programming we made sure to incorporate different
means of finding and storing items. We wanted
to make it as easy as possible for everyone to
get used to the new system.” Processes and
workshops conceived by Porsche Consulting
have been helpful in this regard. Some 800
employees have already gone through training
with the e-files, and the transition is accompanied by regular newsletters and informational
events. In some cases the initial skepticism
has even turned into euphoria. “Following the
pilot project in Stuttgart, we have been rolling
out the e-files at other sites on a step-by-step
basis. More and more people are asking me
when we will finally be going to the next city.”
Right at the beginning, however, uncertainty suddenly entered the picture. In early
2016, shortly before the project was due to
start in Stuttgart, DZ Bank and what was then
WGZ Bank (central institute for cooperative
banks in the Rhineland and Westphalia areas),
announced a merger. Plans already approved

A light touch:
Project director Vera Buck
oversaw the removal of
16.5 tons of paper at
DZ Bank. Loan files are now
kept only in digital form.
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were suddenly sent back to the drawing
board. Buck is proud that the e-files have
been introduced as originally intended.
“Our new colleagues from WGZ Bank had
to become acquainted with many systems,
and resources also tend to be tight in the
midst of a merger,” she notes. However,
as the precondition for further digitalization measures, the e-file transition was
valued and pursued even under these
circumstances.
Today it makes no difference whether
employees work at the home office or at
another site, or whether they sort files by
document type, date, or key word. Duplicate
filing systems are a thing of the past. Every
loan from DZ Bank is always worked on by
a number of different specialists, including
analysts, contract writers, and asset backing

“These days, no
one asks whether
we really need
digital records.”
experts. Previously each one of them
stored the records, contract documents,
and decisions related to their respective
tasks in their own files, which led to “mirror
files.” These no longer exist. “There is now
only one of each document,” says Buck. But
employees can reach that one document
via different digital paths—of course, only
those who have the necessary authorization. The document management system
ensures that nothing can get lost by mistake. “Security and quality have the highest
priorities,” says Buck. Only a very few
documents, such as original contracts,
are also stored in paper form. But they
now carry hardly any weight.
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stormy summer morning at Hartsfield-Jackson Atlanta
International Airport, the world’s busiest passenger
aviation hub. Inside the command center of Delta Air
Lines, it’s clear from the torrent of green and yellow
on the radar screens that today is going to be a challenging day.
A few hours ago, a tropical storm came ashore from the
Gulf of Mexico, raising the possibility of delays across the American
heartland. But it is as calm as blue sky inside the 500-person
Operations and Customer Center, or OCC, where dispatchers guide
over 800 aircraft around the world each day.
Dave Holtz, Senior Vice President of Operations Control at Delta,
rattles through metrics at a morning meeting with the cheery
tone of a pilot over the intercom. Delta completed all of its flights
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yesterday. More than 90 percent of its flights arrived on time or
early. “That was 10 percent better than our nearest competitor.”
Staff from 28 different departments are working in close proximity inside the OCC to prepare for today’s storms, adjusting flight
and crew schedules and giving passengers the green light to rebook
their flights in advance. This is the beating heart of Delta, and it sets
the pace that has made Delta the best among U.S. legacy carriers
at keeping its passengers on time. “We won the day yesterday,”
Holtz tells his team at the morning meeting. “Now let’s do it again.”
Running an airline is one of the most challenging optimization
problems in all of business. To reduce downtime, airlines often assign
pilots and flight attendants to complex rotations that involve hopping from city to city and switching aircraft multiple times per shift.
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Mission:
Blue Sky
Porsche Consulting guides Delta Air Lines’
pursuit of 365 days of perfection.
Text Gabe Nelson

Aircraft have similarly complex schedules built around their need
to visit a maintenance center at a certain airport every three days.
Any deviation from the master schedule requires the consideration
of dozens of variables. Dispatchers must consider such a volume
of information that they have four screens open at all times, including a massive, custom-built spreadsheet that tracks thousands of
Delta flights each day.
“Our work is like a four-dimensional chess game, and the fourth
dimension is time,” says Bill Tuck, a flight control supervisor in the
strategic planning department at the OCC. “If you don’t make your
decision quickly enough, all of the options change. All of the pieces
are always moving.” As flight delays pile up, it can become impossible
to fix the master schedules quickly enough to avoid propagating

further delays. This is the status known as “irregular operations,”
or IROP—and it is a multibillion-dollar problem. Domestic flight
delays cost the U.S. economy nearly $33 billion in 2007, with
$16.7 billion borne by passengers, according to a 2010 study by
the University of California-Berkeley. Some of these costs are
monetary, like food and hotel rooms, but that figure also includes
the most tragic cost of all: the lost time that people—and companies when it comes to business trips—will never recover.
With its highly trained staff and culture of working relentlessly
until the job gets done, Delta has consistently claimed the title as
the four-dimensional chess master of the U.S. aviation industry. In
2016, its on-time performance was 84 percent, better than Southwest (81 percent), United (80 percent), or American (78 percent).
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THE STORY IN MOVING PICTURES
First Officer Crystal Barrois is scheduled to fl y from Atlanta to
Miami when a storm comes up. The whole story here:
www.porsche-consulting.com

Only boutique airlines such as Alaska and Hawaiian score better,
mainly because their operations lack some of the size and complexity
of the hub-and-spoke airlines. Of course, an 84 percent would still
only earn a B grade in most schools. And in the airline industry, the
pressure on performance has never been greater. Consumers have
higher expectations than ever from logistics companies, between
the rise of rapid shipping from companies such as Amazon and
on-demand mobility services such as Uber. Delays are becoming
increasingly unacceptable, and in the era of social media, they are
swiftly punished.
Delta originally built the OCC in 1993 after a devastating storm
in Atlanta shed light on the need for a central control room. Another
such storm in early 2017 prompted the American carrier to take
the next step. With help from Porsche Consulting, Delta is working
to institutionalize the process the OCC follows during extreme
events such as thunderstorms and blizzards. To test its readiness
for the next big storm, Porsche Consulting and Delta are staging
regular drills inside the OCC, just as Delta’s pilots train for the unexpected in the cutting-edge flight simulator downstairs.
Periods of stress on the airline’s schedule were ameliorated
by increasing staff in the OCC to resolve the massive number of
changes that must be made to bring the four-dimensional chessboard of the airline back into balance. By equipping staff with
enhanced and more efficient tools and removing the organizational
constraints that prevent them from doing the right work at the
right time, Delta is learning to recover from storms and get customers to their destinations more quickly—thus mitigating financial
and reputational costs that can reach into the tens of millions of
dollars in a single day.
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“Delta has an extremely skilled and dedicated team,” says
Ronny Rudzinski, Partner at Porsche Consulting in Atlanta. “Our
job is to drive those people to outdo themselves, to help them
find the bottlenecks in their storm response, and to guide them
as they design an operation from top to bottom that will recover
faster than the competition.” The long-term challenge will be to
strengthen the analytical capabilities that support Delta’s people.
Machine learning algorithms may someday handle the routine
work of optimizing the airline’s master schedule, leaving skilled
humans to deal with tougher judgment calls. As Holtz puts it:
“We want to spend less time watching what’s working and more
time solving problems.”
But this probably won’t be a story of artificial intelligence replacing humans—not for a long time, anyway. Delta’s typical dispatcher
has decades of experience and knows how to make trade-offs that
computers will not fully understand. “While some people see optimization as a be-all and end-all, I see it as a better baseline from which
our people can start to do that hard work,” Holtz says.
Delta is already making progress, as is evident from its increasing ability to complete its entire flight schedule each day without
cancellations. Delta had 241 days with a 100 percent completion
factor in 2016, 242 days in 2017, and is expecting to exceed that
in 2018 with 260 perfect days.
Nothing shy of 365 perfect days is good enough for customers.
That’s what Delta strives to deliver. “Historically, airlines have been
in the same basket as cable companies and used-car dealers—those
businesses that people love to hate,” Holtz says. “Through improved
reliability and customer service excellence, we’re working our way
out of it.”
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When an IROP reaches level four, the highest level, colleagues from different departments come together to coordinate their work as quickly as possible with each other.
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Andrea Eck has a job that would quicken the heart of any
car enthusiast. A member of the Board of Management of
BLG Logistics, she is the director of its Automobile division.
She gave Porsche Consulting a look into the very heart of this
global logistics company—the car terminal in Bremerhaven.
One of the world’s largest car ports, it handles millions of
vehicles a year. Eck is now modernizing its transport chains.
One of her main priorities is digitalization.

the Helm
Text Sven Heitkamp Photos Klaus Becker

Andrea Eck leads us through a hall built in the 1980s with a surface area
of five hectares. New Porsche cars in white protective covers are lined up
in precise rows to her left and right, ready to embark upon journeys across
the seas. They are shipped from the port of Bremerhaven to customers in
the United States, the Middle East, and Asia. Eck is a member of the Board
of Management of the Bremen-based BLG Logistics Group AG & Co. KG,
with special responsibility for its automotive network. She knows the industry inside and out, having spent many years in charge of vehicle logistics
for the Volkswagen Group before joining BLG in 2017.
Eck loves cars, whether they be large sedans or small sportsters. And
the terminal in Bremerhaven is a veritable paradise for automotive fans
like her and her team. It can accommodate 95,000 cars, lined up precisely
in space-saving rows. In fact, its grounds, which are about as large as 330
football fields, are known as Europe’s largest parking lot. Thousands of new
vehicles pass through here every day, around the clock and throughout the
year. Managing Director Sören Krüger and Head Operations Director Thomas
Rech supervise the everyday routines. “More than 2,000 employees move
eight million cars a year here,” says Krüger, a Bremerhaven-born mathematician who loves his job. “Every day at the port is different and exciting,”
he adds. “That’s because we always have to contend with the wind and
waves—and because car makers have been expanding their product
ranges and raising their requirements.” Meeting these challenges in economic ways is one of the strengths of the BLG car terminal.
An excellent place to see how this works is from the top floor of one of
the eight enormous six-story parking garages. Trains loaded with cargo
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This 240-hectare car terminal is the largest hub in the BLG network and one
of the biggest automotive seaports in the world. It has space for 95,000 cars
and can handle as many as 2.2 million a year.

Photo BLG Logistics Group

Sören Krüger (left), Managing Director of the BLG car terminal,
and Head Operations Director Thomas Rech oversee more than
eight million car movements a year.

from automobile manufacturers roll up to the garages on delivery ramps. The brandnew cars are driven off the carriages in convoys, checked for possible damage, and
lined up for their voyages across the seas. Twenty-six freight trains bring 5,000 cars a
day from the factories to the loading facilities in Bremerhaven. The new vehicles then
proceed like columns of ants into the bowels of the ships on the nearby quays. Sometimes several of the world’s largest wheeled cargo ships are docked at the port at the
same time. Known as roll-on/roll-off vessels, their innards resemble multi-story parking garages. Cars can be driven on board quickly through their rear and side doors.
Deck guides ensure they are parked very closely together. Around three-quarters of
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the cars are exports headed primarily for China, North America, and South
America. Around one-quarter are imports, mainly from the U.S., Japan,
and Korea. Most of the cars are cleaned, inspected, and fitted with special
options in one of BLG’s three technical centers before being dispatched
to truck, trains, or smaller boats.
In order to modernize these transport chains for the future, Eck is now
going a step further. She is setting up something like a terminal network 4.0
for this seaport, which is more than a century old. “We started standardizing and digitalizing our process chains last year,” reports the experienced
manager. All of the parts of BLG’s car network—from car production to
customers, with 20 sites throughout Europe—are to be incorporated into
one IT network that covers orders, customer data, car and transport status
reports, space utilization, and timetables. “This data pool will give us an
enormous level of transparency for all the processes in the network,” says
Eck. “We can monitor our needs and capacities, and make our processes
both more stable and flexible.”
In the future the network is even expected to encompass external
factors, such as weather data, traffic advisories, and changes to shipping schedules. Plans call for establishing an AI-based, self-learning
early warning system that can identify potential disturbances such as
hazardous weather conditions. By 2020 BLG’s planning team expects
to have a multi-touch table that models the complex car terminal and
can be used to control its processes and simulate different scenarios.
The driving crew will receive their instructions via smartphone. As Eck
explains, “We are guided by the vision of simplifying the logistics for
our customers, which means making the processes more transparent,
streamlined, and robust—which in turn will make our customers themselves more successful.”
Some of the digitalization ideas have grown out of a project with
Porsche Consulting. “For predictive planning it’s important to consider the
entire process chain,” says project director and consultant Carsten Kahrs.
He and his team helped to develop the farsighted plans as a basis for future
software solutions that will improve networking with ship owners, optimize
parking space, and reduce car movement. “Productivity at the terminal has
been noticeably enhanced,” says Managing Director Krüger.
BLG places a priority on progress. The company therefore invests in
its own five-member innovation team. It tests new technologies such as
drones, data headsets, 3-D printing, scan gloves, and robots in 100-day
projects. The logistics company is also preparing for the advent of selfdriving new cars. “We’re sure we’ll be seeing autonomous cars that can also
communicate with each other,” says Eck. She explains that the industry
has a vision of new cars automatically navigating their individual logistics
paths onto freight trains and ships. So BLG is already making relevant test
spaces available to manufacturers. After all, the port grounds are a uniquely
protected space without any traffic lights or children at play. “Our grounds
are a superb place for manufacturers to test many new developments,” says
Operations Director Rech. The many possibilities include control models,
big data applications, and power supply options for electric cars.
But BLG board member Eck is also convinced that there will be many
things that cars will not be able to handle on their own, from organizational
matters to how they are secured on freight trains and trucks. Completely
new business models are also conceivable. “We are prepared and are engaging in close dialogue with our customers,” says Eck. “We have both the
experience and the technologies.”
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Where Innovation Lives
The most important benefits that a location should offer include networks
with other start-ups and established companies, close proximity to research
institutes, financially sound investors, and, of course, quality of life in good
measure—this is what attracts tomorrow’s talent. And exactly where can the
world’s top spots for new and innovative businesses be found?
Text Stina Suwelack, Andreas Weiher

Silicon Valley
Very good funding opportunities; a strong
community of start-up founders
Expensive housing; high-wage workforce

“The time I spent at Stanford University was a huge help when founding my
company, both in terms of specialist knowledge and in terms of my network.
In San Francisco, innovation can be experienced up close and in person.
If I were to found another business, then this is where I’d do it again.”
Nicholas Hinrichsen, Stanford graduate and the founder of Carlypso. Director of Product, Trades and Wholesale at Carvana,
an online platform for buying and selling used vehicles
The Origins of the Start-up Culture
Silicon Valley, home to companies such as Apple, Facebook and Airbnb, is the world’s best-known hub for start-ups. The environment
is perfect for new businesses: this is where capital, noted accelerators (Y Combinator, Techstars), and qualified employees are all to
be found. The mindset of the community means that nothing is impossible. This is why many of the most innovative ideas continue
to originate in California. Companies are able to recruit talented, recent graduates directly from Stanford University and the University
of California, Berkeley. There are 15,000 active, predominantly technical start-ups with two million international employees based
in the Bay Area. This, however, does create infrastructural challenges, as so many people want to make San Francisco their home.
Housing in the city is in huge demand and in short supply, and costs are well above average. The approximately 50-mile commute
from San Francisco to Cupertino in Silicon Valley, for example, can take up to one and a half hours during rush hour.
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A young and creative start-up scene;
ideal networking opportunities
Poor international flight connections;
rapidly rising housing costs

Berlin
“In Berlin, there are all
sorts of events where
you can meet the right
people to add to your
network in no time.
People don’t hesitate to recommend you
to others, and you have a chance to set
up meetings with decision-makers who
are relevant for your own business. The
city is currently evolving into a hub for
blockchain technology, which will be
huge in the future.”
Wanja Sören Oberhof, founder and CEO of the
private venture capitalist WAOW, Company
Builder BridgeMaker, and Krypto AG, a blockchain
technology provider
A Meeting Point for Start-ups and Corporations
Around 2,500 active start-ups will succeed in
creating up to 40,000 new jobs in the German
capital by the year 2020. Over the course of
one decade, a working start-up ecosystem has
emerged here, one that offers ideal working
conditions for founders from every sector. The
young entrepreneurs specialize in a wide range
of industries, including e-commerce, mobility,
and fintechs. Berlin’s image as a vibrant, dynamic
metropolis attracts young specialists from all
over the world. Both German and international
corporations have founded digital hubs and
accelerator programs of their own in Berlin.
These provide a creative environment in which
to develop and test innovative ideas before integrating them into everyday operations at other
sites operated by the company. The boom in
demand has driven the prices for residential
properties and office space to new heights,
which has resulted in Berlin forfeiting one of its
greatest advantages as a location. International
investors, however, seem to have confidence in
this epicenter of the German start-up scene:
Berlin-based start-ups were able to raise almost
$3.4 billion from capital investors in 2017.

“In Tel Aviv, a vibe
that’s cool, but also
hugely productive,
prevails. Hierarchies
are flat, discussions are welcomed,
and you’re encouraged to leave your
own comfort zone. That’s how people
come up with creative ideas.”
Orly Glick, Vice President of Value-Added
Services at Vintage Investment Partners, a
technology investment fund

Tel Aviv

“China is miles ahead of
the rest of the world
when it comes to adopting new technologies.
The most important thing
is to not forget your portable charger.
People take care of everything using
their smartphone. You don’t take a wallet
with you anymore because you don’t
need cash. In particular, the online-tooffline market is currently growing in
Shanghai in contrast to other start-up
centers in China such as Beijing.”
William Bao Bean, Managing Director of
Chinaccelerator, General Partner of SOSV, a global
accelerator and multi-stage venture capital
investor

Shanghai
Good infrastructure; urban districts are
making active efforts to create attractive
conditions for start-ups
High-caliber technological expertise;
keen interest of international companies
in collaborating with Israeli start-ups
Start-ups do not promote themselves
sufficiently; very few start-ups focus on
the B2C market

Productive Hub in the Mediterranean
There are somewhere between six thousand
and seven thousand start-ups in Israel. Most
of them are based in the city of Tel Aviv, on the
shore of the Mediterranean Sea. Its start-up
scene focuses on B2B solutions, attracting
companies from all over the world. Here in
Tel Aviv, they can find attractive opportunities
to collaborate with highly qualified technology
experts. Because the Israeli market is small,
many business founders concentrate their
efforts on innovations that can be adopted
worldwide from the start. Office space is
available for rent at attractive prices. The state
also assists young technology companies:
The Israel Innovation Authority, a government
agency, offers an innovation visa for entrepreneurs from other countries, as well as tax
incentives for investors and different types
of grants for startups.

Air pollution; rising costs of housing

Gateway to China
$40 billion in venture capital was invested in China
in 2017. This is a new record, which the start-up
scene in Shanghai will also profit from. Along with
private investors, the government, joined by the
individual urban districts in Shanghai, is providing
support for innovations and enterprise, as these
sectors are expected to be a major driver of growth
over the next few years. Streamlining bureaucratic
processes means that it takes less than a week for
founders to register companies. Talented employees from abroad can obtain a work and residence
permit much more quickly and easily. Investors
who have poured seed money into start-ups shortly
after they are founded are compensated by the
Shanghai municipal government for any losses
suffered, up to a total of $916,000 per year.
Shanghai is the entry point to the Chinese market,
the world’s second-largest economy, for many
internationally active investors and companies. The
city also attracts talent from all over the country.
Large technology-based corporations such as
Alibaba, Tencent, and Sina Weibo lure them with
high wages, which can make it difficult for small
enterprises to retain the loyalty of highly qualified
employees.
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“Vancouver doesn’t
have a traditional
business atmosphere.
It wouldn’t be unusual for founders to
show up in a shirt and jeans to a meeting.
That’s something the city shares with
the culture in Silicon Valley. The universities are a source of much-needed
support. One of my first customers was
the University of British Columbia.”
Dr. Damon Ramsey, physician and founder of
InputHealth, a provider of software for electronic
patient files

Vancouver
Creative atmosphere; high concentration
of video and gaming companies
Poor financing landscape; expensive
housing

International Technology Scene
Vancouver is considered to be a melting pot
for people from all over. The unique atmosphere
not only attracts young talents who wish to
work in Vancouver’s technology scene but also
the immediate proximity to nature makes
the quality of life unusually high. The costs
of founding a company are low. Co-working
spaces are also inexpensive and provide help
with building networks and exploiting synergies with others. The government provides
support to young technology companies with
tax incentives available through its SR&ED
program (Scientific Research and Experimental
Development Tax Incentive Program). The proximity to Silicon Valley has resulted in incubators
from Vancouver functioning as a steppingstone to the Bay Area. At the same time, you
can observe a migration of talent from the
Valley to Vancouver. The financing landscape
is still evolving. It is better established in
Toronto and Montreal.
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South America’s Test Center for Innovations
With nearly 3,000 start-ups, São Paulo is South
America’s business incubator. Start-ups put their
ideas to the test directly in the city. Infrastructural problems, such as the daily gridlock at rush
hour, are being used for testing new mobility
concepts in practice. Most start-ups are financed
by private investors. The government provides
support to new start-ups by means of the Start
Up Brasil accelerator, which provides mentoring
and financing. The country’s top universities are
also located in São Paulo. The majority of the
start-ups in the region are still very new. Only
a few, such as the Nubank fintech, have already
scored successes in major investment rounds,
and have been able to establish their business
and their idea.

“The entire region of São
Paulo is a ‘sweet spot’
for start-ups and tech
investors. Along with
the opportunity to put
different technologies to the test in an
urban environment, numerous investors
and companies willing to invest in startups can be found here.”
Arthur Garutti, Partner and COO at ACE Accelerator,
start-up mentor, professor at the Escola Superior
de Propaganda e Marketing

Great willingness to invest; an opportunity to field-test ideas at an early stage
Low maturity start-up network, political
instability, and infrastructural problems

São Paulo

“A magnificent cultural
transformation is underway in Paris. Young
people want to found
start-ups and no longer aim to work
for established corporations. Paris has
learned a lot from Silicon Valley—not
to mention the fact that the source of
the word ‘entrepreneurship’ is originally
derived from French.”
Yasmine Dutoit, founder of My Petite French Box,
the first digital concept store for babies and infants
that only carries French brands

Paris

The government’s deep commitment
to start-ups; openness to founders
from all over the world
High tax rates; rigid labor laws

Presidential Start-up Aid
President Emmanuel Macron intends to turn
France into a “start-up nation,” which is why he
will be providing founders and investors with
support. Imposing a flat-rate tax of 30 percent
on all capital income is designed to promote
private investments in new technologies. NonEuropean start-ups can settle in the country for
four years under a French Tech Visa when they
found a company there. State initiatives such
as the Paris Region Starter Pack are actively
working to establish Paris as a base for technology companies. Entrepreneur Xavier Niel
launched Station F—the world’s largest start-up
campus—in 2017. There are start-ups in different seed phases, as well as international start-up
programs (Facebook Startup Garage, Thales
Digital Factory), and investors all under the roof
of the world’s largest incubator. The government
is also providing support for women active in
the tech scene through initiatives in schools and
universities. Paris Pionnières is Europe’s first
accelerator that is only open to women. However,
not all political measures are proving successful:
time-consuming bureaucratic processes and
the limited number of international venture
capitalists hinder rapid growth for start-ups.
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The Digital Epicenter of Africa
Despite its more recent entry into this sector,
Cape Town, which now has around 1,200 active
technology start-ups, is home to the majority
of IT-based companies on the African continent.
There are more than 25 co-working spaces in
the city, along with 20 local and international
accelerators. International technology giants
Google and Amazon maintain large offices in
Cape Town. The start-up scene is also benefiting from state support. Wesgro, the official
agency for promoting regional tourism, trade
and investment, is systematically improving
the local infrastructure in order to attract investors and provide support to young companies.
Investors are profiting from tax incentives, and
Cape Town opens the door to the entire African
market. Universities are encouraging an entrepreneurial mindset among students: Stellenbosch University, for example, has a renowned
accelerator of its own, the LaunchLab.

“Bangalore is an
innovative and
attractive location
for start-ups, and one where you
can really accomplish something.
Traffic problems, however, do have
a negative effect on productivity.
Solutions need to be found quickly.”
Vikram Ahuja, founder of the Byond Travel
travel platform and Parallel XR, a studio
for augmented and virtual reality contents.
Partner at Kyron Global Accelerator

Hotspot with an Innovative Government
The perfect environment for start-ups: both Sydney’s
companies and the Australian government are eager
to work with young founders. The government of
New South Wales has created an epicenter for the
local start-up scene right in the middle of the city:
the Sydney Startup Hub, which opened in early 2018.
Along with co-working spaces, incubators and
accelerators as well as companies are all based
here. The Innovation New South Wales government
agency is in the same building as well. Start-ups
receive a lot of support at the official level, and
a new visa process has been introduced for startups and employees of start-ups. There are plans
to make it easier for young companies to apply for
projects tendered by the government in the future.

Bangalore
“The infrastructure
and ecosystem in
Cape Town are ideal
for tech start-ups. Fast and inexpensive fiber optic Internet is available
almost everywhere. You can plan for
and conduct most of your everyday
business activities digitally.”
Boitumelo “Tumi” Menyatswe,
tech entrepreneur and Ecosystem Manager
at the Silicon Cape Initiative, a community of
technology companies, developers, investors,
and venture capitalists

Kapstadt
Well-established network of venture
capitalists and angel investors; excellent
universities
A small market; equality and inclusion
do not always function smoothly

Inexpensive software development;
a large market for digital services
(more than 350 million Indians have
a cell phone)
Major infrastructural problems in
terms of electricity and traffic

India’s Silicon Valley
Local IT companies first began locating in Bangalore
in the 1980s. Their primary focus was on low-cost
electronic services and call centers for overseas
companies. Since then, start-ups have begun to
implement ideas of their own. Around 500 start-ups
are currently active in India’s third-largest city, along
with numerous technology corporations including
Amazon, Cisco Systems, IBM, and Dell. Bangalore has
more universities specializing in engineering and
technology than anywhere else in India. Many young
talents also head overseas for their studies. When
they return to their home country, they often bring
entrepreneurial ideas with them from all over the
world. The government provides support to young
start-ups and investors by means of special regulations, such as ones that simplify seed funding by
angel investors. One severe problem affecting the
city is the inadequate infrastructure: the congestion
and poor road conditions mean that employees often
spend hours in traffic jams. SAP has changed their
employees’ starting time so that they can escape the
brunt of morning rush-hour traffic. There are problems
with the municipal water and power supply as well.

“Talents, and financing
and collaboration opportunities: start-ups will find everything
that they need for a successful start-up
in Sydney. The universities support
students with disruptive ideas. One of
the most renowned incubators belongs
to the University of Sydney.”
Cheryl Mack, founder of StartCon, Australia’s
largest start-up conference

Sydney

High government awareness of
innovation-related topics
Little interest on the part of venture
capitalists in late-stage start-ups
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Faster Housing
Housing is in short supply, especially in metropolitan areas. Nearly two million
affordable units are needed in the large cities of Germany alone. Wherever new
living space is under construction, costs are skyrocketing and the work takes
a long time. But in many places things could go differently. Leaving aside the vexed
matter of permit application processes, multi-unit buildings could be built
much faster—and also more economically—thanks to shorter construction times.
Text Michl Koch

Photo Reinhard Mederer

En route to the site: Prefabricated and rapidly assembled modules from Max Bögl make economic sense because they dramatically
shorten waiting periods for clients. For example, it takes only ten working days to assemble a building with 60 of these modules.
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The housing market is tight, and affordable
apartments are few and far between.
According to the Hans Böckler Foundation,
the German city that suffers the most from
this shortage is the capital, Berlin, which
has an urgent need for 310,000 units. Some
150,000 are needed in Hamburg, and
86,000 in Cologne. The country’s large cities
are short by nearly 1.9 million units, including 1.4 million studio and one-bedroom
apartments of around 270 to 485 square
feet, which are especially popular among
singles and couples of all ages. Solutions
and innovative strategies are needed.
A construction company based in the
Bavarian town of Sengenthal is showing
what can be done here. The Max Bögl Group
manufactures apartments almost entirely
in advance, and delivers them right to construction sites on low-loading trucks. These
reinforced concrete modules are more than
80 percent prefabricated—including windows, doors, floor coverings, and even bathrooms. That dramatically shortens the time
needed to assemble them at the actual site.
Photo Max Bögl

After the building is planned and the rooms are prefabricated at the factory, final assembly takes place at the
construction site—largely unaffected by rain or snow.

By way of comparison, it takes about a year
to complete an average construction project
with 20 residential units using conventional
means, whereas the same project with prefabricated modules takes only three months.
“Prefab does not mean any loss in quality, or a less sophisticated design,” says CEO
Stefan Bögl. On the contrary. “We place a
high priority on modern architecture and
harmonious integration into the surroundings. The standardized processes and sequences at our factory enable us to attain
a considerably higher level of quality than

conventional practices. Our catalogue of
products and furnishings enables clients
to design each apartment individually, with
everything from the exterior façade to the
interior decoration,” says Bögl in explaining
the company’s “maxmodul” method.
The aim is to achieve the maximum
degree of prefabrication. The production
process for these residential units is divided
into small steps and all the skilled trade
work is planned entirely in advance. Modules
run through 16 production stations, with
intervals of 60 minutes at each station. They
are then delivered to the location and
assembled on-site. The prefab room modules
contain everything their future residents
will need: power, water, and heating lines,
floor coverings, painted walls, integrated
light switches, and bathrooms furnished
with everything from tiled surfaces to sinks.
For this type of modular construction
to succeed, the factory needs highly precise
and structured planning as well as very
efficient production processes. “We cannot
afford to make any mistakes, because the
finished products that we supply have to fit
exactly and work perfectly,” says Bögl.
Roland Sitzberger, a civil engineer and
Associate Partner at Porsche Consulting,
is supporting the innovative work by Max
Bögl Modul AG in the construction industry. “The maxmodul concept is revolutionary,” he says. “It combines standardization,
individualization, and industrialization in a
single product for construction sites—at
a uniquely high level of quality.”
The logistical effort involved quickly
starts paying off in the form of shortened
construction times. A new building with
20 units is ready for its residents in just 90
working days. Its approximately 13,995
square feet of living space are split among
units of around 195 to 1,335 square feet in
size. In theory, the new residents could start
laying carpets and bringing their furniture
the day after the modules are assembled.
Practically speaking, however, they need
to wait a few days for the paint to dry, the
insulation to be installed, and the job to be
inspected and approved.
The standardized modules allow for
a wide range of variation and design in the
later stages of production, which means a
large amount of leeway for the architecture

and for individual wishes on the part of
clients. After the type and design of the
stairwells are selected—the maxmodul
system offers eight different versions plus
three more with elevators—the characteristics of the site itself are used to plan
one of many spatially suitable layouts for
doors and windows, as well as for exposed
or covered balconies if desired. The four
different bathroom floor plans naturally
also take account of the requirements
for wheelchair and universal access. As
Sitzberger explains, “The people at the
construction sites actually consider each
of these units to be unique. Maxmodul
is a high-quality standard product that
enables the greatest possible degree
of individuality.”
The urgent situation in the housing
market has intensified pressure on policymakers to invest in new construction.
Innovative strategies from the construction industry will be welcomed by urban
planners worldwide. Bögl certainly sees
a high potential for modular systems.
“In my view, this modular approach could
be used to erect at least one-third of all
buildings in our cities.”

From floor plan to building

A one-bedroom apartment
consisting of three modules

Ground floor of a residential
building, with six units
composed of 16 modules
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There’s hardly a hospital that doesn’t use
medical technology made by B. Braun
Melsungen AG. This German company is one
of the world’s leading equipment providers
for intensive care units and operating rooms,
and for anesthesiology and cardiology. With
annual sales of around $8.2 billion, it is one
of the worldwide top ten in its sector. At the
same time, its working atmosphere differs
markedly from that at many other large
corporations. Its medical engineers are also
pioneers in the area known as New Work.

Text Steffen Fründt Photo Marco Prosch

The New
The road leading to the headquarters of the B. Braun company
runs through mixed woodlands. And then on to what used to be
a clinic at the edge of a small medieval town. The calm here is a
source of strength. And a number of decisions are also made outdoors—after all, Mother Nature has a beneficial effect not only
on health, but also on business.
It is no coincidence that Apple recently had 9,000 trees planted outside its new headquarters in Cupertino, unintentionally
causing stock shortages at nurseries in California. “We don’t have
that problem here,” says Klaus-Dieter Pannes, Senior Vice President Operational Excellence at B. Braun Melsungen, as he looks
out a panoramic window. The view encompasses green hills and
valleys, and no end of trees. In the midst of an enormous wooded
park in the north of the state of Hesse, this medical technology
company has created an unusual corporate headquarters within
the palatial walls of a former sanitarium for the treatment of
pulmonary conditions. Reinforced concrete and high-rise flair?
Think again.
A spiral staircase winds its way up four floors from the lobby.
The rows of treatment cubicles and patient rooms lined up next
to each other have given way to large open offices with fine woods
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and generous expanses of glass, interspersed with lounge areas
decorated in the corporate colors of green and purple, meeting
rooms with upholstered cubes and small raised stands, and quiet
zones for concentrated work at computers. Employees decide for
themselves which surroundings best suit the tasks they are working on. This might also be a secluded sunlit terrace adjoining
the cafeteria. “Given the growing competition for the best talent,
we obviously want to create an attractive atmosphere where our
employees feel at home,” says Pannes. “But above all, we want to
create structures that meet human needs. They help people do
the best possible work.”
The spectacular interior design of the company headquarters,
which opened just a few months ago, signals to visitors that new
approaches to many things are being taken here. And in fact this
company, which is a client of Porsche Consulting, has made great
strides as a modern employer in the field of New Work. Back in the
early 1990s, B. Braun was already introducing innovative ideas like
flexible workstations—long before such policies became popular.
In the meantime, the company has been putting agile forms of work
and approaches to design thinking into practice.
Other steps explored by B. Braun seem less spectacular at first
glance, but are nonetheless extremely effective. One example would
be the meetings held in the Dallas Room of Plant E, where Jürgen
Stihl, Group Senior Vice President Intravenous Systems, has spent
many hours of his professional life. This is where the big twicemonthly conferences for department heads are held. They take up
an entire morning, and until recently proceeded in much the same
way as conferences all around the world. One colleague would give
a PowerPoint presentation and everyone else would sink behind
their laptop screens. “I was no exception,” admits Stihl. Many studies
have found that too many lengthy meetings are a major source of
job dissatisfaction and wasted resources.
The big conference in Stihl’s division now takes a different form.
Participants crowd around pinboards full of colorful note cards.
They engage in lively discussions, listen intently, and look each other
in the eye. In place of tedium and routine, there is now a palpable sense of energy and dynamism. What has brought about this
change? “A very simple step, actually,” remarks Stihl with a quiet

smile. “So simple that people doubted it would work.” Instead of
introducing yet another set of rules for meetings and adding even
more state-of-the-art conference equipment, the focus was on
elimination. Chairs, tables, and projectors were removed. They
were replaced by tall tables, pinboards around the perimeter, and
a big stop clock. These new framework conditions eliminated any
opportunity to hide behind a notebook. PowerPoint presentations
dropped from 80 slides to eight printed pages, and project presentations now end after 20 minutes at most. The success of these
steps is measurable. “Meetings are now 50 percent shorter,” reports
Stihl. And focusing on the essentials lowers the risk of overlooking
important information. “Those making a presentation now think
more intensively before the meetings about which information is
really relevant. They take on more responsibility.”
This apparently simple approach is based on scientific research.
Richard Thaler received the Nobel Prize in Economics for his studies on how people’s behavior at work can be influenced by small
changes—which he calls “nudges”—to things like interior decoration.
“This management approach is based on behavioral sciences and
leads to very pragmatic solutions,” observes Porsche Consulting
Partner Dr. Wolfgang Freibichler. “And because these changes
often cost very little to make, they can be put into practice quickly
at small and large companies alike.”
What may be B. Braun’s most attractive conference space
has therefore cost virtually nothing. Employees use the computer
system to reserve not only conference rooms such as the Dallas
and Deutschland, but also “walking meetings” outdoors. A number
of defined routes of differing durations are available to choose
from. The participants—two or three have proved to be a good
number—discuss the topic at hand while walking through the
park or around a small lake for 30 or 60 minutes. Speaking from
his own experience, Pannes reports that “walking meetings are
very helpful, especially for difficult or controversial topics.” It’s
human nature to jump up and move around in difficult situations
instead of remaining quietly seated. Increasing the flow of blood
to the brain, and different visual perspectives, also heighten
problem-solving abilities. As Pannes adds, “Not only that, you’re
also compelled to walk back together.”

A tradition since 1839 The history of the B. Braun company began on June 23, 1839, when Julius Wilhelm Braun

purchased a pharmacy known as Rosen-Apotheke in the town of Melsungen in Hesse. Thirty-one years old at the time, Braun set about
expanding his business, starting with a delivery service for medicinal herbs. His son Bernhard began producing bandages and migraine
sticks, which grew into a new enterprise and was entered in the trade register in 1867 under the name of B. Braun. That company has
continued to be expanded by subsequent generations of the family, and is now one of the world’s leading manufacturers of pharmaceutical and medical systems with production sites around the globe. The company has also produced a number of innovations that are
used by physicians throughout the world. A well-known example is the Braunüle, a venous access catheter for infusions, and named
after the company. B. Braun became a stock corporation in 1971 but continues to be run by the family. B. Braun Melsungen AG has
four divisions: Hospital Care, Aesculap (surgical instruments), Out Patient Market, and B. Braun Avitum (blood treatment). With around
62,000 employees worldwide and sales of around $7 billion last year, it continues on its growth trajectory.
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NEW WORK
The elements of a new approach.

OLD WAY OF WORK

NEW WAY OF WORK

Prescribed tasks ◀
Regular reports ◀
Set place of work ◀
Frequent multi-tasking ◀
Detailed plans ◀
The boss is always right ◀
Performing at the limits of capacity ◀
Strictly relying on individual abilities ◀

▶ Self-organizing team
▶ Real-time information and ad hoc meetings
▶ The right environment for every task
▶ Focus on a single task
▶ Prototyping and rapid testing
▶ Every opinion counts
▶ Alternating peak performance and regeneration
▶ Systematic decision-making
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Market leader
and trendsetter:
Karl Brauckmann,
CEO of the BackWerk
self-service bakery
chain, is continually
refining his company’s
strategy and is now
introducing digital
support systems at
its franchises.
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Big Data
Butters
the Bread
Computers at BackWerk shops
know in advance which snacks
are about to be purchased.
Text Gerald Scheffels Photos Frank Dicks

The rolls and other snacks should be fresh and tasty—and
wrapped or eaten on the spot. Hungry students, commuters,
and tourists in pedestrian zones and at train and metro stations are eager consumers of sandwich rolls. For their part, the
bakery shops always need to have the “right” snacks in their
self-service cases for the shortest possible periods of time so
their wares will also be fresh. If the shops fail to ensure this,
they will end up with disappointed customers and a growing
pile of write-off slips for unsold items in the evening.
This principle applies to all bakeries—including BackWerk’s
350 franchises. Founded in 2001, the company was a successful pioneer in the self-service bakery market. Today BackWerk
is the leading player in the sector in Germany, and is active in
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five other countries as well. Its new owner, the Swiss-based Valora
Group, is a convenience and food service specialist with around
2,800 sales points in highly frequented locations like train stations.
And it is working on expanding further.
From bakery shops to catering systems
BackWerk sites are run on a franchise basis, and thus far their employees have stocked the self-service cases by drawing on their own
individual experience. The larger the selection of products, however,
the more difficult this task becomes. CEO Karl Brauckmann and his
team therefore set out to find a solution that would generate higher
“success quotients” when filling the cases.
Another reason for seeking a solution is that BackWerk is undergoing a major shift. As Brauckmann explains, “Our guests want more
and different convenience foods, including hot snacks like pizza, hot
dogs, and panini. That means our franchises are evolving from bakery
shops into catering systems. But for that we need a higher vertical
range of production and more sophisticated logistics—which in turn
means we need to change our organizational structure and introduce new tools.”
Advent of the production monitor
BackWerk’s basic idea was very simple. It wanted to
equip its shops with a monitor that would compile
cash register, temporal, and other data to calculate
in advance which snacks would be bought.
As a former business consultant, Brauckmann
is well aware that good technical solutions already
exist for challenges in planning. But the real question
was who could put this idea into practice rapidly
and reliably. Porsche Consulting was commissioned
to do the job. “We were looking for a consultant
with extensive expertise in both process organization
and digitalization,” says Brauckmann. After all, the
production monitor was to be just one component of
a larger job that would consist of restructuring the
franchises’ “operating systems” and adapting them
to the requirements of the future.
“Cockpit” developed in just four weeks
Porsche Consulting brought its partner MHP on board for the IT
part of the job. MHP is a management and IT consulting company
as well as a Porsche subsidiary in its own right. Development of
the production monitor proceeded as swiftly as baking a batch of
rolls. In just four weeks, Porsche Consulting and MHP presented
a digital cockpit in touchscreen form.
Using cash register and historical data as well as sales predictions, the touchscreen at a BackWerk franchise shows employees
which snacks and which volumes thereof should be produced
at which times. For example, after preparing salami or Caprese
baguettes, the employee clicks the confirmation button and is
shown what task to do next.
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Hardly any excess
With the help of this new cockpit, any given franchise is ready
to meet the needs of the hours to come—starting with the initial
set of wares when it opens in the morning. It is also ready for the
next run on products, such as the traditional “second breakfast” in
Germany and of course the lunch break. It can prepare the exact
number of bagels and lox, or chia rolls with avocado, that customers
will want. Practical tests at two BackWerk franchises have confirmed that the data are in fact valid. As Porsche Consulting Senior
Partner Michael Tribus observes, “The number of write-off slips,
which means the number of leftover rolls, has declined considerably
and the franchises are now more profitable.”
It therefore makes sense to use cockpits to stock the selfservice cases at all BackWerk franchises. Customers are happier
because their favorite filled rolls are always freshly made. The
company is also satisfied. “We allowed Porsche Consulting to work
at the very core of our operational system, with the aim of dissecting and restructuring the processes. It has worked out well. The production monitor is just one aspect—albeit a very important one—
of the overall project.”
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New bakery concept: In addition to croissants and pretzel rolls, hungry guests can now enjoy fresh fruit, smoothies, and hot snacks.
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The ideal place to develop new ideas: The “jungle” on the 18th floor of the TÜV high-rise measures only 160 square feet but still provides space for creativity.
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Clearing
New Paths
The TÜV Rheinland inspection company
needs a new approach: artificial
intelligence is changing its business.
Text David Selbach Photo Stephan Ortmanns

We follow Dr. Matthias Schubert to the company’s
own “jungle” to take the photo for this article. Featuring
artificial trees and birdsong, the room is located on
the “innovation floor” of the TÜV high-rise in Cologne.
The 18th floor is a good place to think about the future.
Schubert, who heads TÜV Rheinland’s Mobility division,
cannot actually foretell the future, of course. But he
has a very good idea about the new developments soon
to confront both him and his company. He sees selfdriving robo-taxis so stuffed with sensors that they
can register any damage that occurs in an accident. He
sees cars that immediately upload these data to the
cloud, where an algorithm compares them with accident
templates, automatically produces a report—and then
immediately calculates the remaining value of the car.
“The technical capacities are already here,” says
Schubert. “I’m convinced we’ll be seeing this type of
thing. The only question is when.” As executive vice
president for mobility at TÜV Rheinland AG, he is responsible for being ready when that time arrives. Because
when it does, a major source of revenue for his division
will disappear, namely, damage and valuation reports
for the automotive sector.
TÜV stands for Technischer Überwachungsverein,
or technical inspection association. Commissioned by
car dealerships, insurance companies, and leasing agen-

cies, engineers at TÜV member companies inspect
and estimate the residual value of cars that have been
in accidents as well as vehicles that are returned when
their leases expire. Although this is a mass business—
TÜV Rheinland handles around 20,000 cars a year at its
largest drop-off center—the processes are automated
to only a small degree. At least the employees enter
data and photos on tablets.
“Digitalization is literally knocking at the door,”
says Schubert. All around the world, leasing and carsharing options are increasingly replacing individual
car ownership. And automated processes are crucial
to the professional fleet business, which means that
there is increasing pressure to use technical solutions
such as digital photo processing, artificial intelligence,
and automotive sensors that register the forces involved
in accidents. For TÜV Rheinland that means finding
new digital business models, because when damage
and valuation reports become automated, they will
bring in much less revenue than is the case today. And
that is assuming digital disruptors do not manage to
take over the entire sector beforehand.
TÜV Rheinland has therefore worked together with
Porsche Consulting on a digitalization strategy for its
damage assessment and valuation business. “We wanted
outside input,” says Schubert. “We also needed to get
the wheels moving, and to make everyone aware of where
changes are needed.” The company selected Porsche
Consulting for the job, because in addition to conventional
methods, the consultants also proposed a “business
model hack,” which thoroughly exposes the vulnerabilities
of the current set-up. Porsche Consulting Senior Partner
Dirk Pfitzer delivered the project outlines in early 2018,
and work commenced three weeks later. The Porsche
experts familiarized themselves with the current state
of affairs, examined how TÜV personnel analyze vehicles, compiled all the data, and derived a forecast. The
result was a shock. Revenue in the damage assessment
and valuation business could drop by up to 90 percent by
the year 2030. “By that point at the latest everyone
could see we’re facing a real threat,” says Schubert.
Then for the actual business model hack, a team of
Porsche consultants and TÜV employees withdrew for
a period of nearly two weeks. The group was made up
of managers, assessors, open-minded revisionists, and
colleagues with a more traditional bent. Young founders of tech companies were also involved. Three startups presented digital technologies with the potential
to turn the world of damage assessment and valuation
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upside down. The Porsche Consulting moderators then
posed the following challenge to the participants:
If you had the time and financial resources, how would
you destroy TÜV Rheinland? How would you attack?
“The group could undermine absolutely everything,”
says Schubert. A key factor in this hack event was the
location: the UnternehmerTUM new business center in
Munich. It was important to Schubert that his colleagues
be completely removed from their everyday routines.
“I didn’t want them to sleep at home, to have lunch
with their co-workers, or to chat with anybody at the
coffee machine.”
The team derived the properties that a company
would have to qualify as the worst possible nightmare for
TÜV Rheinland. It would need to be well funded, have
access to advanced artificial intelligence systems, be in
a position to analyze past damage-related data, and
have an opportunity to enter TÜV Rheinland’s markets.
Then there was a second shock. This “nightmare company” already exists—or at least is awfully close. The
Chinese e-commerce Alibaba Group is active on the
used car market, so it possesses enormous amounts of
vehicle data. It is working on applying artificial intelligence to damage assessment, and it can draw on enormous funds. The only thing the Chinese have been
lacking thus far is access to TÜV Rheinland’s market.
“That example was an eye-opener,” recalls Schubert.
“And it flipped the switch for many of my colleagues.”

The participants in the hack event now swung into
action as if suddenly freed from a block. They engaged
in brainstorming sessions to develop new and completely
different business ideas by which TÜV Rheinland’s
expertise could also generate profit in a world of digital
mobility. They analyzed existing strategies, prioritized
the results, and filtered them. “Porsche Consulting’s
model for strategic control points was especially
helpful here,” says Schubert. “It enabled us to pick
out promising ideas very quickly.”
Schubert and his colleagues ended up with five
“growth initiatives,” which—if successfully implemented—could more than compensate for losses
in the damage assessment and valuation business.
“Now the team is really taking off,” observes
Schubert. He wants to make use of the momentum
from the business model hack. His people are working on an app that enables end consumers to record
accident damage. Another team is working with a
start-up on applying artificial intelligence. And other
colleagues want to work with a partner to automate
processes between workshops, insurance companies,
and assessors.
“When I see the enthusiasm being put into this
work, I’m very satisfied,” says Schubert. But he also
knows that TÜV Rheinland has a long road ahead
of it. “Ask me again in a year,” he says. “Then we’ll see
how far we’ve come.”

TÜV Rheinland: On the road to “new mobility”
Headquartered in Cologne, TÜV Rheinland AG is one of the world’s leading independent inspection service providers. With 20,000 employees worldwide,
it posted sales of around $2.3 billion last year. Following TÜV Süd and ahead of TÜV Nord, the company is one of the three largest TÜV organizations
(technical inspection companies) in Germany. Founded more than 145 years ago, it currently has six divisions: Industrial Services, Products, Academy & Life Care,
ITC, Business Solutions & Systems, and Mobility. The latter division includes services like the inspections all cars in Germany must go through every two years.
TÜV Rheinland personnel inspect nearly ten million vehicles a year in Germany, Chile, Latvia, and Spain on the basis of technical and environmental regulations.
The company also tests and authorizes vehicle components and provides consulting services to rail and bus companies. TÜV Rheinland personnel do automotive
damage and valuation reports for insurance and leasing companies. The company set its sights on digitalization last year. Because alternative drive systems,
autonomous vehicles, and new digital developments are changing its market, the company’s mobility division is working on new business models.

New cars in Germany need to pass their first TÜV inspection within three years, and then every
two years after that. TÜV Rheinland inspectors connect an adaptor to the cars‘ on-board
Photo TÜV Rheinland
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diagnosis interface. That lets them access vehicle data on their laptop, smartphone, or tablet
and compare them with those in a central database.
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BUSINESS MODEL HACK

The power of destruction
The “business model hack” developed by Porsche Consulting is an agile management method.
Supported by consultants, employees develop approaches that could be used to attack their own company if
the requisite resources were available. The motto is “Destroy your own business model—before someone
else does.” That helps the company develop new competitive strategies before real disruptors enter the picture.







Duration

Team

Place

Two sprints of

Mixture of company employees,

Inspiring environment with easy access

one week each

consultants, start-up representatives,

to experts in fields such as

and external free thinkers.

software and artificial intelligence.

Maximum of eight people.

Recognizing threats
Weak spots and target
areas are exposed:
>> What would enable an
attacker to put the
current business model
out of action?
>> Who would be a
nightmare competitor?

Identifying control points
Content and core
technologies are identified
that are key to success:
>> What should the
company do on its own?
>> In what areas does
it need partners?
>> What can acquisitions
provide?

Shifting perspectives
Radically different ways
of thinking from tech
companies are presented
and discussed:
>> How can customer
demands be met
better with digital
technology?
>> Which start-up
approaches can
be applied to
the company?

Deriving solutions
New applications
are developed and
immediately discussed
with possible customers
and stakeholders:
>> How could the company
respond to an attack?
>> What relevant
precautionary measures
need to be taken?
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Roberto Franchitti keeps up with beverage
trends around the world. At Tetra Pak, he
develops packaging solutions for the future.
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The Art of
Packaging
Tetra Pak is preparing for the future
of packaging food products—with a
completely new generation of filling
systems that feature an especially high
degree of flexibility. Consumers have
been changing their preferences more
frequently, so the machinery needs to
be rapidly adaptable to new demands.
Text Gerald Scheffels Photo Marco Prosch

Will milk cartons learn to speak and tell consumers
what type of muesli they’re best suited for? Will juice
containers on supermarket shelves recognize tiredlooking customers and recommend power smoothies?
Will cartons of water automatically order replacements
when supplies run low? If there is anyone who knows
what food packaging of the future will look like, it is
Roberto Franchitti. But he responds with a question
of his own. “It’s not so much what or how,” he says,
“but more a matter of where.”
A Londoner of Italian descent, Franchitti is Vice
President of Research and Development for the Carton
Value & Economy division of the Tetra Pak Group, the
world’s leading producer of drink cartons. There are
different answers to the question of what food packaging
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“We have to be ready
for all kinds of trends.”
will look like, depending on the market. “We are active
worldwide,” he says. “We produce around 190 billion
cartons a year—or 20 for every person on earth.”
No such thing as a single trend
Trends are as varied as groups of consumers themselves. One example comes from the dairy sector.
“Vegan diets are increasingly popular in highly developed markets. Soy-based products and other alternatives to milk are on the rise in these areas, as are lowcalorie drinks. But in other places like China and the
Middle East, demand for milk is growing.”
Packaging sizes are also changing. Franchitti
recently visited a customer in Japan, a country with
a high proportion of elderly people. “They have a need
for packaging that doesn’t require much strength to
open, and also comes in smaller sizes.” In a series of
tests with seniors, the producer found that a large
percentage of them had difficulty opening the usual
family-sized packages. Consumer research has also
shown that 40 percent of one-liter milk cartons are
not emptied. Tetra Pak’s customer in Japan succeeded
in significantly raising its share of the market by
switching to smaller packaging sizes.
The lesson to be drawn from these examples, says
Franchitti, is that “we have to be ready for all kinds of
trends.” That applies not only to cartons but also to
the filling machines that Tetra Pak makes at its plant
in the Italian city of Modena. In the food industry,
these machines are generally operated for more than a
decade, so they need to be adaptable to trends we
have not yet identified.
Development is needed in precisely this area. “Our
Hyperspeed machines fill 40,000 cartons an hour, or
960,000 a day,” says Franchitti. “They run extremely
efficiently and reliably. When our customers bought
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them they were interested in high production volume
and low costs.”
High rate of change
But today there is a need for flexibility, and there are
two reasons for this. “Customers want more individualized shapes and sizes for their packaging, and they’re
also seeking greater variety in the content.” Moreover,
the rate of change has picked up. “Sales departments
used to set the pace with campaigns and other promotions. But now the driving force is social media.
What’s popular in certain markets and contexts today
may be passé tomorrow. And that can happen very
quickly.” Franchitti describes a recent example: “The
idea that whole milk is great for building muscle
mass spread rapidly on Swedish Internet forums for
bodybuilders. Demand rose extremely quickly—and
then dropped just as abruptly when the community
returned to low-fat curd products.”
For the food industry in general and Tetra Pak in
particular, that underscores the need to be more agile
and respond more quickly to trends on the market.
First of all, these trends have to be identified. And
then, as Franchitti explains, it’s important to have a
very precise understanding of the respective society
and its consumers. Not only is Tetra Pak active on
social media, but Franchitti himself monitors Facebook,
Twitter, and other platforms for information.
Modular machine concept
But how can these trends be met on the level of
machines—especially given that filling facilities generally run around the clock for more than a decade? The
answer is to take a modular approach to the machinery.
Here is where Porsche Consulting enters the picture.
Together with Tetra Pak, its consultants laid the foun-
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dations for the next generation of machines with a
completely modular structure. They modeled them on
the systems used to design cars by high-volume producers in the automotive industry, such as Volkswagen.
The new machines can be flexibly adapted to
changing parameters like packaging size, filling performance, and other functions by simply replacing or
adding individual modules. “Customers will no longer
have to make decisions that commit them for many
years to certain packaging sizes and filling features,”
says Franchitti. This benefits not only the food producers but also Tetra Pak. “We can use the modules
for different series of machines, which makes us
more efficient in our development and our production.
We can also ship individual modules in containers
to customers overseas and then set up the system
on-site—yet another way of lowering costs.”
Learning from the automotive industry
The method from the automotive industry that Porsche
Consulting is applying leads to complete modularization. Based on a list of specifications developed jointly
with the client, it even includes new functions. For
example, Tetra Pak is planning to process 100 percent
of the water used to clean its machines, for which a
separate module is needed.
Managers from departments across the value
chain at Tetra Pak were involved in the project—including
marketing, sales of both packaging and machines,
production, and service. What has Tetra Pak learned
from this? “The consultants showed us a new perspective,” says Franchitti. “They taught us how to split
up a machine into systems and subsystems and then
to remove or combine these elements via standardized interfaces. That was new for us. Now we’re taking
the wheel and starting to actually design the new
generation of machines.”
New technologies
In parallel to this, Porsche Consulting and Tetra Pak
are also working together on the content side of the
new generation of machines. Giulio Busoni, who is
responsible for the consumer goods industry at Porsche
Consulting Italia, reports that “together we’ve examined around 50 digital applications and how they affect
machine designs. These include functions like being
able to trace packages and register quality-related data
for each one, as well as new technologies like additive
manufacturing and innovative types of Industry 4.0
architecture.” Tetra Pak is therefore superbly prepared
for the next steps in digitalization to be taken by the
food and packaging industries.

The Tetra Pak Group
Many consumers around the world
are familiar with the carton packaging used
for milk, juice, and other drinks
but know little about the company
that invented the package.
The packaging product has become
synonymous with its inventor.
The Tetra Pak Group has more than
24,000 employees and posted sales
of around $13.3 billion in 2017.
It makes approximately 190 billion
packaging units a year—or around
20 for every person on earth—and has
a correspondingly broad range of
customers and variation in its products.
As a privately held business with
Scandinavian roots, the Tetra Pak Group
cultivates a culture of dialogue and
communication. It is also active
in multiple parts of the process chain.
Making cartons for dairies and
drink fillers is a classic example of
a B2B activity. But Tetra Pak also
develops and manufactures the machines
and systems that fill the cartons.
Tetra Pak has led the food processing
and packaging industry for around
the past 25 years.
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This Box Helps
Trains Arrive on Time
The Konux start-up is applying
artificial intelligence to the rails.
Text Maren Eitel Photo Konux

Germany has the largest train network in Europe, with more
than 20,500 miles of track. That is three times as long as the
country’s freeway system, yet parts of it are also three times as
old. Maintaining the network is not an easy job. Nor an inexpensive
one. Deutsche Bahn AG, a federally owned company, is investing
around $10.8 billion in 2018 to renew and modernize its tracks and
stations, as well as to expand and build new facilities. The network’s
approximately 67,000 switch points are particularly critical in
ensuring smooth operations. They enable trains to maneuver easily
on multi-track stretches, such as at railroad crossings, around
construction sites, or when passing slower trains. If a switch point
breaks down, this affects numerous timetables at once. When
trains come to an unscheduled halt, often it is due to a problem
with a switch point. To help solve this situation, Deutsche Bahn is
now using artificial intelligence.
The requisite technology comes from Konux, a Munich-based
start-up founded in 2014. Thanks to cutting-edge sensor systems
and data analyses that use machine learning, the company is extending the service lives of rail systems. For Deutsche Bahn, that also
means improving on-time arrival rates. Konux’s development is being
used on high-speed routes throughout Germany—between the
cities of Frankfurt am Main and Mannheim, for instance. If the
ties sink into the track bed or if unusual vibrations indicate increased
wear, technical personnel are automatically notified with a specific
recommendation for when they should do maintenance.
Using sensors to monitor industrial systems is nothing terribly
new. Rail companies have been measuring temperature and electrical
power levels on a widespread basis for years now, especially at
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switch points. What makes Konux’s development so innovative
is the use of algorithms to compare these data with the “digital
footprints” of intact switch points. This makes it possible to identify
deviations early on and report them to a platform. The highperformance sensors can register up to 216,000 data points in just
15 seconds. These data points are grouped in intelligent ways and
processed right in the boxes before being transmitted wirelessly to
a processor. The analyses then draw on additional data. “The new
technical possibilities are breathtaking,” says Andreas Kunze, founder
and CEO of Konux. “Our systems are learning to recognize patterns
in the data. That gives our customers a comprehensive picture of the
state of their facilities.”
Konux’s idea has been well received. Since its founding, the
company has received around $38 million from leading investors
worldwide and has built up a team of more than 30 employees.
Its supporters include UnternehmerTUM, a start-up hub and innovation center at the Technical University of Munich (TUM). “Konux
is one of the few really successful German start-ups in the field
of artificial intelligence,” says Dr. Helmut Schönenberger, CEO of
UnternehmerTUM. “We need a lot more if we want to play a major
role in this important future-oriented sector.” The “appliedAI”
initiative is expected to help. Together with Porsche Consulting
and other established companies, start-ups, and researchers,
UnternehmerTUM is seeking to develop concrete industrial applications for artificial intelligence.
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Interview with Professor Emeritus
Dr. Klaus Mainzer, Technical University of Munich

Publishing details

How computers learn

How would you explain artificial intelligence?
Klaus Mainzer: There are different degrees of intelligence, such as
those of people and animals. If a system can solve problems largely
independently and efficiently, it is intelligent. In artificial intelligence,
this job is done by computer programs. In order for a program to
find solutions on its own that are not predetermined, it needs the
ability to learn.

How does a computer learn?
Machine learning is based on algorithms that simulate the synapses
between nerve cells in the brain. They enable the system to recognize
similarities among data—for example, to identify different pictures
that contain images of a cat. Constant feedback enables the system
to improve its performance, so it becomes faster and more accurate.
When systems become more efficient at solving problems, this is
known as “deep learning,” which is analogous to neural networks in
the human neocortex. The neural layers there deepen in connection
with increased learning.

Can artificial intelligence surpass human intelligence?
It will certainly change the world of work. Intelligent systems will
be taking over repetitive tasks in the near future because they
are more efficient. But new jobs will arise—especially ones where
creativity and versatility are needed. Moreover, jobs that require
social skills and empathy will not soon be replaced by algorithms.

Will computers always be emotionless?
There are programs that beat humans in poker games. In poker the
players do not have a complete picture of the situation, and they
disguise their intentions and try to mislead the other players. But
what the algorithms do is solve the problem with mathematical
calculations. They run through millions of possibilities and thereby
minimize incorrect decisions. Companies also often need to make
decisions without a complete picture of the situation. Algorithms
can support the process of finding answers to complex questions.
But they cannot replace gut feelings.
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Moving closer to his clients:
Francisco Gomes Neto, CEO of Marcopolo,
one of the world’s largest bus body manufacturers.
The company is taking sales into its own hands.

Long Distances,
Close Relationships
Buses on Brazil’s longest line run for three days straight.
Marcopolo is the company that manufactures them.
Text Gerald Scheffels Photo Douglas Eiji Matsunaga

Over 6,000 kilometers in length, the bus line from Lima,
Peru, to São Paulo, Brazil, is the longest in the world.
It’s a five-day journey, during which two drivers take
turns doing four-hour shifts, with two breaks per day.
The majority of these buses come from Brazil. Despite
the strenuous nature of the trip, the bus is the most
competitive option available. The rail network is sparse,
and domestic flights are beyond the means of many
Brazilians. Some 97 percent of the country’s 210 million
inhabitants use buses for intercity travel. There is
a dense network of bus lines and services—which also
means a major market for bus manufacturers. For many
years Marcopolo S. A. has been the country’s main producer of bodies for long-distance and municipal buses.
And the company is one of the largest body manufacturers in the world, producing around 11,000 vehicle
bodies a year under the Marcopolo, Neobus, and Volare
brands and exporting them to more than 100 countries.
Many managers might be tempted to sit back and
relax if their companies commanded over 60 percent
of a very large home market. But not Francisco Gomes.
After being named CEO of Marcopolo in 2015, he and
his fellow board members carefully examined the company’s main business processes and systematically
analyzed the potential for optimization.
Sales: Back in the driver’s seat
“Our sales department used to work with around fifteen
different dealers—quite successfully, of course, but
with a somewhat unsystematic approach. Especially
with respect to customer loyalty, there was and still
is considerable room for improvement,” notes Gomes.
Marcopolo asked Porsche Consulting for support in
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making use of this potential—with processes that are
comprehensible and reproducible.
As Gomes noted at the time, “We’re superbly
organized in production. We monitor every step and
every parameter, and everything is transparent. Let’s
apply that to our sales.” The core of the strategy was
to increase flexibility and transparency of the sales
process in order to respond to customer needs more
quickly and precisely: “We wanted to further expand
our share of the market—by building closer relations
to our customers and gaining a better understanding
of their needs.”
The company first carried out an analysis of the
markets. “Sales were significantly better in some
regions than in others. We wanted to apply a bestpractice methodology, with a systematic approach
and new sales strategies, in order to build on the
strengths in individual regions,” says Diego Correia
from Porsche Consulting in Brazil. The core of the
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strategy was to have Marcopolo take sales into its
own hands instead of relying on commercial partners.
One means employed by Porsche Consulting
was the design thinking process, which now enabled
Marcopolo to create unique customer-oriented
solutions. The customers were segmented and their
individual needs identified before distinct value
propositions and customer-specific solutions were
defined. The understanding of each customer’s
concerns allowed the team to develop a wide range
of possible new products and services, including
digital product configuration, one-stop shopping,
e-commerce, and financing opportunities.
Every step in the sales process is defined
As a result, a hybrid sales business model has been
defined: in large cities and regions with above-average
growth potential, Marcopolo is implementing a direct
sales channel. In other areas, the indirect model is
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Interoceanic Highway

 Five days’ travel time
 > 6,000 kilometers
$ 192 dollars per journey

AT L A N T I C O C E A N

Right through
South America:
The Interoceanic Highway
connects the Atlantic and
Pacific oceans: The longest
bus line in the world—over
6,000 kilometers—extends
from Lima to São Paulo.

maintained but standardized and aligned with the
headquarters.
Furthermore, Marcopolo has applied clear management rules to the subsequent processes of orders,
production, and delivery. “Every step is now defined,”
says Gomes. “Our salespeople and customers can
configure the buses correctly right away, which reduces
the number of last-minute changes. That in turn measurably improves quality and productivity at our plants.”
Another year will be needed before the sales
structure is truly “in place,” but managers at Marcopolo
consider the course to be promising and are already
seeing initial results. The project was also launched
at the right time, because after undergoing a dramatic
decline in recent years the Brazilian bus market has now
emerged from the crisis and is looking up. Operators
are investing in renewing their fleets, which is benefiting
Marcopolo to a disproportionate degree. “We have
set ambitious targets for both sales and profits, and

are very confident that the targets will help us achieve
direct and more favorably structured sales,” says Gomes.
Rapid aftersales response
Joint efforts with Porsche Consulting are continuing in
the form of a second project, which includes all aftersales activities. “Here too we can improve by expanding
our services and increasing our sales of replacement
parts,” says Gomes. “Just like for new vehicle sales, we
first have to really understand the market and what
customers want.” A new project is being created for
this purpose. In the future, dealers and end customers
will also be able to order replacement and wearing
parts very conveniently from a digital marketplace.
Supported by Porsche Consulting, Marcopolo
wants to take additional steps to improve and expand
service. These include holding regular discussions
with key customers and defining service levels and
response times. “If a windshield breaks on an overland
bus, it has to be replaced as quickly as possible.
The cost is not the priority here—it’s more important
to get the bus back in service. It’s our job to make
that happen, and we’re now putting the appropriate
structures into place,” says Gomes. He sees greater
potential for growth in aftersales than in new vehicle
sales. “There’s a lot of room to expand here, and we’re
going to make systematic use of it.”
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Codelco has been using
autonomous haulers
for copper ore since 2005,
as shown here at the
El Teniente mine in the
Chilean Andes.

Death Valley seems almost pleasant in comparison to the Atacama
Desert, located in the Antofagasta Region of Chile—the driest
place in the world, where rain might not fall for decades and temperatures can swing between 86 degrees Fahrenheit by day and
5° F at night. This is also a land of massive, gaping craters—and one
of them is the site of the Gabriela Mistral copper mine.
You won’t find a driver in the 30-ton Komatsu trucks at
this mine. The yellow vehicles in the 930E4 AT model series are
guided by intelligent software through the 1.8 square miles of
the 950-foot pit. Day after day, they haul 210,000 metric tons
of copper ore-bearing rock. Thanks to its fleet of 17 self-driving
trucks, this Codelco mine that opened in 2008 is one of the most
modern of its type in the world. It also uses robots to inspect
the drilling and loading equipment before scheduled maintenance
in order to determine the actual need for repairs, which gives
employees more time to focus on important high-value activities.
Other Codelco mines have similarly modern processes.
At the Ministro Hales site near the city of Calama, which opened
in 2010, employees use remote control for all major operations.
At the El Teniente copper mine around 932 miles to the south,
artificial intelligence helps the powerful LHDs (load, haul, and dump
machines) perform semi-autonomous underground operations that
otherwise would need to be run by people. The company is already
testing fully automated operations that would only require employee
intervention if problems arose. “Automation and the incorporation
of semi-autonomous and autonomous equipment will not only
improve our productivity but also the sustainability of our highly
complex operations as well as the safety of the people working
in this risky field,” says José Robles, Vice President Supply Chain
at Codelco.

Data Mining in the Desert

A New Age
Dawns
Chilean copper producer Codelco and
its innovation lab are showing how a
traditional industry can master the digital
transformation.
Text Steffan Heuer Photos Codelco
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Codelco’s broad range of cutting-edge technologies is part
of an ambitious strategy by the world’s largest copper producer
to make a traditional industry fit for the future by means of
comprehensive digitalization. Headquartered in the capital city
of Santiago de Chile, the company was founded in 1976 when
several nationalized copper mines were merged; its name is
derived from “Corporación Nacional del Cobre de Chile.” Codelco
developed an eight-pronged corporate agenda for its productivity transformation, with Porsche Consulting involved in both the
development and implementation.
Codelco began modernizing its supply chain management
in 2016, which, according to Ingo Glawe, Partner for Porsche
Consulting in South America and responsible for the project,
is also the most advanced part of the agenda. “We used to
believe that we had a supply chain organization, but now we
really do,” says Robles. “We now have a strategic approach
that comprises the purchase of supplies by categories. That
allows us to improve the costs siginificantly.”
By converting its procurement, logistics, and storage
operations, the Chilean copper producer seeks to save more
than $500 million by 2020—money that needs to be invested
in new technologies.

70

The El Teniente site, which has been mined for centuries, is now the world’s largest
underground copper-mining operation, with an estimated 100 mega-tons of copper
and more than 1,864 miles underground tunnels.
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The company is responding to fundamental changes facing
the entire sector. In order to access increasingly scarce resources,
mines need to reach greater depths and become technically more
sophisticated. El Teniente, for example, has been producing copper
for hundreds of years. With more than 1,864 miles of underground
tunnels, it is now the largest copper mining operation of its kind
in the world. “The worldwide copper industry has had only a few
major technological leaps,” says Robles. “The chemical process of
flotation was introduced around 60 years ago. Thirty years later the
extraction by solvents led to a structural change because it made
the extraction of copper economical even in sites with less concentration. We have now reached a point when when innovation will
allow us to become more economical again.”
In order to achieve higher levels of performance, mining companies have begun to test and invest in new technologies. Codelco is
no exception: in 2016, it founded a subsidiary by the name of Codelco
Tech, an agile innovation lab whose employees work exclusively
on transformation projects. Codelco Tech seeks to work together
with suppliers, research institutes, and start-ups to develop open
solutions that benefit the entire industry. In addition to autonomous
LHDs and robot diagnostics, these include an integrated processing
center at company headquarters that gathers and analyzes historical
data from different mines in order to optimize processes and
support decisions.
Technical innovations are needed to counteract the declines in
productivity and ore content that are plaguing the field. According
to experts, the copper content in the rock mined worldwide today
is just over half the level in 1990. Operators like Codelco therefore
have to contend with rising costs per metric ton of material at a
time when prices for minerals like copper are undergoing enormous
fluctuations on world markets. Copper lost a third of its value in
2015, for example, before starting to recover in early 2016.
Investments in modern equipment and processes are needed
because demand for minerals will continue to rise while known
reserves of many raw materials might be depleted as early as the
end of this century. As a malleable conductor of heat and electricity,
copper is especially valuable. It is used to make items like cables,
electric motors, and electronic circuits, and also for antimicrobial
coatings. Experts expect demand for this metal to exceed worldwide production already by 2030. And governments, regulatory
bodies, and municipalities are placing higher requirements on mining
operations in terms of safety and sustainability for both people
and the environment.
“The problems facing mining around the world are well known.
They are driven by a rise in operational costs and a decline in
production levels. Increased productivity will therefore become
a crucial competitive advantage,” says Glawe. “The answers to
all of these challenges lie in digitalization and automation, which
means integrating data flow and optimizing processes in real time.”
Digitalization can generate potential, especially in the fields
of robotics, material technologies, artificial intelligence, machine
learning, progressive factories, and 3-D printing. According to
estimates from the World Economic Forum, digitalization could

help the mining industry save around $190 billion over the next
decade, which amounts to nearly 3 percent of total industry sales.
The areas where digital technologies can be applied include
optimizing supply chains by means of greater networking among
suppliers and customers, digital procurement processes to ensure
transparency in prices and costs, and more sustainable use of
resources like water and electricity. Mineral exploration and production can also be performed more efficiently and economically
with the help of drone technology and precision geological data,
which can produce high-resolution maps of resource deposits
and deploy big data to monitor optimum recovery.
Leading mining companies like Codelco have therefore added
an entire collection of new technologies to their strategic planning.
In addition to autonomous vehicles above and below ground and
their predictive maintenance, these include portable technologies
like sensors, augmented reality, and virtual reality (AR/VR), which
increase the efficiency and safety of employee training and activities. Intelligent helmets at some sites can already measure miner
fatigue and give automatic warnings if needed. The data gathered
in routine operations help engineers both improve their designs
of roads, ramps, and shafts, and mark them to achieve the highest
possible levels of safety and efficiency.

One of Codelco’s newest mines is Ministro Hales, which
opened in 2010 in northern Chile, near the city of Calama.
Its open-pit operations produce copper and silver.
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Where There’s
a Will …
When Swiss asset managers step
on the gas: Axel Schwarzer, Head of
Asset Management at Vontobel,
was looking for a customer app and
found it with help from Porsche.
Text André Schmidt-Carré Photo Roger Köppe
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Large-scale investors in Switzerland don’t need to be
patient any more. Retirement funds, insurance companies,
foundations, and other investors in need of asset managers to handle their capital used to have to wait weeks or
months and go through numerous rounds of approvals
before the formalities were completed and they could actually make their investments. Vontobel, a Zurich-based
asset management company, is using digitalized processes
to shorten this procedure by more than half. At the same
time, it is offering customers a greater range of valuable
information. The visible product is an app that allows
new customers to check the progress that has been made
toward finalizing their contracts at any time. “We were
inspired by the automotive industry,” says Head of Asset
Management Axel Schwarzer. That sounds surprising.
Yet for Schwarzer it was clear that if customers commission his company to manage their assets, they should be
able to obtain relevant information at any time. And they
should also be able to see the “production” status of their
contracts—just like automotive customers who have configured a Porsche sports car.
Digitalization is the dominant trend in nearly every
branch of business pursued by the financial sector.
Vontobel’s asset managers are using big data and artificial intelligence to tap new sources of knowledge for
their active strategies for the capital market. With its
new client app, the asset management company has
now developed an instrument that improves contact with
its customers. The aim is clear: “In contrast to consumer
goods, financial products do not evoke much emotion,”
says Schwarzer. “So it’s all the more important to make
our work as transparent as possible and to create a trusted
ecosystem around our products for our customers.”
Asset management formerly
considered non-standardizable
User-friendly apps have long since become a routine tool
in many sectors, including the conventional banking business. Millions of customers view their bank balances on
the go, or, over a midday espresso, check to see how their
securities portfolios are doing. In asset management,
however, that type of service has been the exception to the
rule. Managing major asset portfolios is a complex job.
It has long been considered an individualized business and
therefore “not standardizable”—although standardization
is precisely the prerequisite for digitalizing and streamlining
processes. For Schwarzer, the new app embodies a fundamentally new approach. “Our sector is used to starting with
internal processes and proceeding from there,” he says.
“We have now reversed this approach and placed our focus
on the customer.”

The app is actually just the interface that is visible to
the customer, he explains. In order for it to show whatever
information is desired at any time, Vontobel worked with
Porsche Consulting to make the requisite work processes
fit for digitalization. A key element consisted of dividing
the “onboarding” process—preparing new commissions up
to, and including, finalization of the contracts—into individual modules. The advantage is that decisions that need
to be made about specific options can be pooled within
their respective modules. That means the process can be
standardized, and the departments involved can coordinate their work with each other and with customers more
easily. This is of key importance, because in addition to the
onboarding manager, specialists from around half a dozen
departments are involved. These include sales, reporting,
compliance, and controlling, which require intermediate
rounds of approval with the customer. For example, multiple
departments often have to check whether certain investments envisioned by a customer are possible. Thanks to an
internal workflow tool linked to the app, everyone involved
can work on a job in parallel and see which departments
have already evaluated the customer’s request. As soon as
final authorization is issued, the app automatically informs
the customer of the new job status.
Tested and approved by customers
The app supports processes above and beyond the conclusion and management of contracts. Customers can access
reports with different levels of detail on the current status
of their commissions at any time. They can also select and
configure benchmarks in order to assess the performance
of Vontobel asset managers. This represents a major step
in the asset management sector, where customers generally receive quarterly summaries of their portfolios with
data that might already be several weeks old. “We know
that this additional information is very well received,” says
Schwarzer. This has been confirmed by initial tests carried out by the Porsche consultants who had Vontobel
customers test the app’s functions on “click dummies”
before having the final versions programmed.
In addition to the customer app, Vontobel has also developed what they call an “insight app” for their own managers. A few clicks enable them to access key per formance
indices on Vontobel products, customers, competitors,
and markets, as well as data from controlling and sales.
“Capital markets and companies are still strongly influenced
by what individual players believe,” says Schwarzer. “We
want to objectify knowledge at our company, by making
it transparent and therefore usable by all of our managers.
This requires a change in culture. Sharing information should
become more valuable than stashing it away.”
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When
Racehorses
Fly First Class
Emirates SkyCargo is
counting on new technologies.
Text Jörg Hoffmann Photos Emirates

At the Emirates SkyCentral cargo terminal in Dubai, United Arab
Emirates, the temperature has just reached 99 degrees Fahrenheit.
The Boeing 777 unloading at one of the 46 ramps is part of a
14-plane freighter fleet operated by the Emirates company, which
is headquartered here. Over recent years the firm has substantially
increased its activities in Dubai’s Logistics District. At $3.4 billion,
cargo accounted for 14 percent of Emirates’ total revenue in 2017.
Emirates SkyCargo is also the world’s largest international cargo
airline in terms of freight ton kilometers flown. According to
Henrik Ambak, who heads Emirates’ worldwide cargo operations,
the division stands on four pillars: “our network reach, our capacity,
our quality, and our vertical orientation with special services for
sensitive items like pharmaceuticals.”
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But Dubai is not the only place to see major expansion in
the cargo sector. The world economy is growing, and global goods
transport is reaching ever higher record levels. According to the
International Air Transport Association (IATA), worldwide air cargo
volume rose by 9 percent in 2017, and in Europe by 11.8 percent.
A study by the International Transport Forum in Paris predicts that
transport volume and mobility will continue to expand rapidly
in the years to come. It estimates that the worldwide volume of
cargo could triple or more by 2050. The job now is to prepare for
this. Alexandre de Juniac, General Director of the IATA, therefore
called upon air cargo operators riding high “on a stronger worldwide economy” to use this dynamic to “move more quickly in doing
urgently needed modernization work on processes.”
“Digitalization already gives cargo companies the chance to
become up to 50 percent more efficient,” says Joachim Kirsch,
Senior Partner at Porsche Consulting. For example, digital control
systems can automate the flow of goods, optimize vehicle routes
via continuously updated traffic data, and enable cargo containers
to communicate with each other so their contents arrive at the
right place at exactly the right time. But cargo director Ambak sees
an urgent need to address one obstacle in particular. “The hurdle is
not the technology, but national and international regulations. Many
customs offices, for example, are still stuck in the analog age. In
a lot of places it’s utterly impossible to get clearances without at
least 10 paper documents complete with stamps and signatures.”
Kirsch remains optimistic. “Regulations will be adapted to real
conditions and the needs of industry,” he says. “We’re seeing that
in other areas—with driverless cars, for instance. For cargo companies, right now it’s a matter of laying the groundwork for transformation and developing digital agendas throughout the entire
transport chain. When the framework conditions are there and
the right minds for digitalization are on board, everything will
move very quickly. Companies that keep up will be able to position
themselves well.”
Ambak sees fundamental changes for air cargo on the horizon.
Cargo drones are not just conceivable but already technically
feasible. “Essentially, these are autonomous vehicles that can fly.
These types of drones already have an established place in the
military and can transport large objects,” he notes. But air traffic
controllers simply do not yet have the capabilities to monitor selfflying objects. Automated developments are proceeding faster on
the ground. “Loading processes are still largely manual, but we’re
working on making them more efficient with the help of robots.
It’s a straightforward task for the standardized containers themselves. Our challenges have to do with the considerable variations
in size, weight, and shape of the contents that go into them.” When
it comes to data, air cargo is ahead of transport by ship or rail,
because standards for data exchange among airlines, dispatch
companies, and carriers have already been in place for decades.
But the digital transformation underway in industry worldwide
is also causing some uncertainty in the cargo sector. Technologies
like robotics and 3-D printing are changing the world of production.

FASTER

MORE

The high-flyers in air cargo

The air cargo sector enjoyed
a record year in 2017. Leading the field, Emirates carried
2.6 million metric tons
(up 2 percent) and increased
its sales by 17 percent.
The company has recently
introduced special offers
for perishable products
and pharmaceuticals.

Cathay Pacific holds the
top position on the market in
East Asia. This Hong Kongbased airline benefited most
strongly from the rise in
Chinese exports. Its sales
rose by about one-fifth
in 2017, to the equivalent
of around $2.6 billion.

Korean Air’s cargo business
also showed strong growth
in 2017, with sales up by
13 percent to $2.5 billion.

Lufthansa Cargo AG’s transport
business showed the highest
increase in sales. It reported
a rise of 21 percent to around
$2.9 billion and a profit of
around $278 million. In 2018
the airline with the crane logo
plans to invest above all in
ground infrastructure and
digitalization. In future years
it expects to be digitally
networked with all members
of the transport chain,
from booking to delivery.

The Luxembourg-based
Cargolux company reached
new heights in 2017. At the
end of last year it reported
a 4 percent share of the
world market and a net profit
of more than $115 million.
Its success is due in large
part to strong Chinarelated business at its
site in Zhengzhou.
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“Nobody predicted
our current heights,
and nobody can
say with any certainty
how things will look in
the future.”

Henrik Ambak, a native of Denmark,
heads Emirates SkyCargo’s operations
at its hub in Dubai and more than
150 other sites worldwide.

They will also have long-term effects on the global flow of goods.
“We’ve already had to respond to shifts like this in the past,” says
Ambak. “We used to transport goods at a four-to-one ratio from
Europe to Asia, but now Asia—and China in particular—is importing
nearly as much as it exports.”
Emirates is carefully observing where the new transport routes
are arising. One example Ambak mentions is the New Silk Road.
Under the motto “One Belt, One Road,” China wants to invest around
$1 trillion in expanding trade routes between Asia and Europe.
Plans call for power stations, pipelines, and industrial and logistics
centers to be located along these routes. It is not yet clear what
effects such projects will have on the cargo sector. “We work in
a very volatile market,” says Ambak. “Nobody predicted our current
heights, and nobody can say with any certainty how things will

look in the future.” This makes it difficult for airlines to assess
matters such as whether to invest $180 million to $200 million
for each new cargo plane.
But Ambak is sure that there will always be a need for air
cargo services. The speed speaks for itself. “It takes 15 days to
ship goods from Shanghai to Frankfurt by rail, but no more than
two by air.” Air transport is especially suited for goods that have
to reach their destinations quickly, such as pharmaceuticals,
flowers, and fresh produce. That also applies to products of high
monetary value, like smartphones, gold, or—more often than one
might think—top-notch racehorses. As Ambak notes, not without
pride: “While air cargo accounts for only 0.8 percent of all goods
transported by volume, these goods are worth 33 percent of the
total value of worldwide cargo.”
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A Shift
in Power
A German energy provider shows
how digital solutions can optimize
the use of solar and wind power.
Text Sven Heitkamp Photo Marco Prosch

Germany is in the midst of an energy transition. Millions of wind
turbines and solar panels will be replacing the country’s coal and
nuclear power stations over the next 30 years. In eastern Germany,
this energy transition has already been largely completed: this is
where more and more often, higher levels of renewable power are
being generated and fed into the grid by businesses and private
households than are being consumed. “We’ve already realized
the energy transition in numerical terms,” says Dr. Adolf Schweer,
CTO of eastern Germany’s largest regional grid operator, Mitteldeutsche Netzgesellschaft Strom mbh—or “Mitnetz Strom” for
short—a subsidiary of enviaM. “Other regions are only facing these
challenges now,” he adds. The region south of Berlin has an abundance of sun and wind but comparatively few residents and little
industry. These factors have enabled it to achieve the energy
mix that Germany as a whole intends to attain over the next
few decades.
An “Internet of Energy” will regulate the power
Yet what will the world of electrical power look like in the future?
An Internet of Energy is one of the answers. To date, the few largescale coal and nuclear power stations have been regulated centrally. But now millions of decentralized wind turbines and solar
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systems also need to be controlled. The power grid will have to
balance far greater fluctuations and maintain supply both in peak
periods and during lulls in demand. This is why the enviaM Group
—enviaM stands for envia Mitteldeutsche Energie AG—is upgrading
digital communication networks at the same time as it is expanding the grid. This will allow it to coordinate data from energy producers and consumers. One example is the introduction of smart
meters that help digitalize electrical systems, integrate them into
data networks, and control them remotely.
These intelligent devices are being installed for hundreds of
thousands of customers in order to create greater transparency
for consumers, suppliers, and grid operators. “In the future, we’ll
also need to know what potential is available in which locations
and at which times,” says enviaM CEO Tim Hartmann. “An Internet
of Energy will enable us to harmonize supply and demand in the
best possible way—even in slack periods, when the sun and wind
cannot generate any power.” In addition, transformer stations are
being retrofitted so they can automatically compensate for fluctuations in the levels of sun and wind, and be controlled remotely.
New distribution nodes transport surplus green energy out of the
region using national high-voltage grids. Power previously flowed
only from the large-scale power stations to the regions through
high-voltage lines. With the advent of renewable energy, it now
also flows in the opposite direction, from the regions into the major
power grids.
Households as power plants
But that’s not all. The role of power customers is changing as well.
They are becoming energy producers themselves, and their apartments, houses, factories, and electric vehicles are turning into energy
storage facilities. “Customers with solar panels on their roofs,
energy storage units in their basements, and electric cars in their
garages can operate independently of their providers and feed
power into the system—and only draw energy at Christmas time,
for example,” says Hartmann. “That’s what we’re working toward.”
For instance, energy management systems for homeowners can
regulate household energy flow in the best possible way by analyzing
production and consumption data around the clock, displaying it
on apps, and even taking weather forecasts into account.
The mobility sector is changing at the same time. Top executives of the enviaM Group expect all new cars to have electric drives
as of 2030. A growing number of electric scooters will also need
power. “We anticipate the addition of more than 60 million new
elements to the power grid by 2050,” says CTO Schweer. “These will
include electric cars, electric heating systems, and storage systems.”

Special weather-based bargains
Electric cars are an example of what intelligent grids can do. If
several cars on a single residential street are charged at the same
time after work, this could cause conventional grids to crash. And
yet if the grid is regulated by allowing cars and charging stations to
communicate with each other and coordinate the order in which all
the vehicles are charged over the course of the night, most current
capacities are sufficient. “The grids are not being overloaded,” says
Hartmann. “On the contrary, the system has enormous reserves.”
Overloads affect only isolated locations at certain times. But
monetary incentives would encourage consumers to avoid these peak
times. Examples already exist: in one test, owners of electric cars
selected the less expensive charging option in nine out of ten cases
even when it was not immediately available. Hartmann therefore
believes that electric power will not become a luxury item; instead,
its price will be far more dependent on when, where, and for what
it is used. The first price models are already reflecting this.
It is quite possible that smart watches will display messages at
times when windy weather conditions make it especially economical
to charge vehicles. An intelligently controlled grid would then
help avoid having to invest enormous amounts of money into grid
expansion with copper cables. “Efficiency and pioneering investments will be key factors for grid operators in Germany,” says
Dr. Matthias Tewes, Senior Partner at Porsche Consulting. Mitnetz
Strom has therefore worked with Porsche Consulting to become
one of the first German grid operators to ensure better utilization
of its technical systems. “Together with the Porsche consultants,
we have applied tried-and-tested approaches from industry to our
grid business. We have become leaner, more automated—and
more digital,” says Schweer.
Creating links with the transportation and heating sectors
EnviaM CEO Hartmann is also calling for a change in thinking on the
part of policymakers. Grid operators need to be compensated for
using intelligent technology that makes laying miles of new copper
cables unnecessary. In addition, Hartmann is advocating that the
energy transition not be viewed only in terms of electricity, but also
as a transition that affects heating and transportation. “Let’s make
green energy available for heating and transportation in areas where
we’re still using fossil fuels,” he says. After all, the transportation and
heating sectors currently consume around 80 percent of the energy
produced in Germany—and general demand for electricity only
around 20 percent. The real key to a productive use of renewable
energy lies in linking it to the heating and transportation sectors,
which to date have largely been operated and analyzed independently
of each other. Coordinating these sectors, says Hartmann, would
also lead to a marked reduction in CO2 emissions. And that, after all,
is what the energy transition is actually aiming for.

Green power pioneers: Dr. Adolf Schweer (left), CTO of Mitnetz Strom,
and Tim Hartmann, CEO of the enviaM energy provider, at the Taucha
substation near Leipzig. There is already more green power in the grid
than the region consumes.
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Strong
Words
Executives
on record

“Millennials grew up with disruptive
innovation. Because they don’t fear
change, they are eager to try big
things, but they must also be given
permission to fail. Companies that
don’t do this risk losing terrific talent
to companies that do.”
Bill McDermott, CEO of SAP

Photo Sally Montana
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“You start with a good idea.
But the idea only becomes
an innovation when it is
put into practice.
It’s an innovation when
the market cheers.”
Oliver Blume, Chairman of the
Executive Board of Porsche AG

Photo G + J

“The world is becoming
more complex, which requires
different forms of work at
companies: more togetherness,
a new and more involved
leadership, a different approach
to hierarchy, a cooperative spirit,
and a more casual atmosphere.”

Photo Reuters/Kim Kyung-Hoon
Julia Jäkel, CEO of Gruner + Jahr
Süddeutsche Zeitung, 2018

“Being innovative means you look at today from
a viewpoint of tomorrow. We need to look at
today’s China from a viewpoint of the world,
and look at ourselves from the viewpoint of
those outside this industry. When you think
this way, you will do things in a different way.”
Jack Ma, Founder and Executive Chairman of the Alibaba Group
China Daily, 2017
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“Everyone should keep asking
themselves this question:
‘What am I doing to change
my business?’ When this
mechanism is anchored in
people’s minds, it generates
a pull effect and a strong
desire for innovation.”
Tim Höttges,
CEO of Deutsche Telekom

Photo Rüdiger Nehmzow

“It’s incredibly important to bring together
different people who work in different ways,
all the more so in an age of automation
and digitalization.”
Bettina Volkens, Chief Officer Corporate
Human Resources and Legal Affairs, Lufthansa

Photo Lufthansa/Oliver Rösler
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“It’s no longer the biggest companies
but rather the most flexible ones that
have the best prospects for the future.”
Joe Kaeser, CEO of Siemens AG

“The biggest risk is
not taking any risk.
In a world that is
changing really
quickly, the only
strategy that is
guaranteed to fail
is not taking risks.”

Photo Axel Griesch

“The digital
transformation
can only succeed
if people rethink
their attitudes
and are open to
new ideas.”

Mark Zuckerberg, CEO of Facebook
Interview at Y Combinator, 2011

Alexander Birken,
CEO of the Otto Group

Photo Otto Group

Photo Alessio Jacona

“All overnight successes take around ten years.”
Jeff Bezos, CEO of Amazon
Internet Association Gala, 2017

Photo Wesley Mann
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Some conferences last forever.
Fortunately.
Whether a conference or gala evening, we will make your event truly extraordinary.
The supporting programme: Porsche. With a factory tour. Or driving experience.
On our FIA-certified on-road circuit or our off-road circuit. A business event can be
extremely exciting.
For more information, please visit: www.porsche-leipzig.com/events,
e-mail: events@porsche-leipzig.com, or call: +49 (0)341 999-13555.

