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Liam from Berlin can already read a little and do some
math, even though he is still in preschool. He’s very
happy about his school, where he loves the outdoor
playground with its wooden equipment and the indoor
one with its big activity mat. At home he steers his
Lego robot through the apartment. And what will he
be doing in twenty-five years? “I’ll ask my mom, she
always knows.”

Liam already has one wish for the future—a “cool, fast
motorcycle.” He’ll be able to explore the world with
it, and choose a job that lets him ride it not only on
vacation. Connectivity is enabling ever more flexible
models for work. It’s quite possible that video conferencing will become one of his most important tools.
First as a traveler exploring the world. And later as
a dad keeping an eye on his child.
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Editorial

Through
the Eyes
of a Child

W

hen I look into the sparkling eyes of children, I see how
open, curious, and perceptive these very young people
are about everything all around them. Their undistorted
gaze reflects what is powering their thoughts—a spirit of
discovery, a sense of suspense, small dreams, a great appetite for life, but
also respect for the world they are growing into—wherever that may be.
Children are our future. This statement is nothing new. But it is gaining
in significance. Adults today need to ensure that the generations to come
will have good opportunities—in every respect and in every country. The
actions we take now therefore bear a large—and global—responsibility.
More than ever, we need to focus very deliberately on people.
When talking about the future, and especially in a professional
context, we immediately turn to the groundbreaking new technologies
that are capable of radically changing much of our lives. Many things will
become easier, faster, and more efficient. We should definitely promote
that type of progress. But when we enter this new territory, awareness is
needed for people, natural resources, and the environment. Change will
only work if it can be brought into harmony with the spaces we live in—
whether at our jobs or our homes.

Eberhard Weiblen

Chairman of the Executive Board
of Porsche Consulting GmbH

That is why—interspersed amongst our reports on the future of
business and industry—this issue of the magazine features portraits of
children from different countries. And that is why we are venturing to
predict what the lives of the next generation could look like. The children
of today are the most important points of reference for how to shape the
world of tomorrow and thereafter. How we shape the world lies in our
hands. We adults bear the responsibility for decisions of enormous impact
and scope over the next decades. Which is why we should keep an eye on
children first and foremost when charting our course into the future.
As a consulting company that started its work twenty-five years ago,
we are choosing not to look back. We are taking the occasion of our
anniversary to look forward, into the future, and want to do our part to
make sure that the focus remains on people.
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I wish you much reading pleasure. And a little time to reflect when you
look into the eyes of the children here in our portraits.
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How Can We
Feed 10 Billion
People?

The world is growing, but
can no longer be fed with the
methods in use today. Digital
technology can help: data,
algorithms, and connected
machinery make farming
more efficient, more regional,
and more sustainable.
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The New
Pasta Recipe
Text MAREN EITEL / Photos MARCO PROSCH

The digital transformation is making
no exception for the food industry.
Barilla, the global pasta leader from
Italy, prepares its distributors for the
future in its own 3-D movie theater.
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Pure enjoyment

Paolo Barilla with the
company’s classic
products (above). Chef
Roberto Bassi conjures
dishes out of ingredients that are discarded
in many kitchens.

10

bowl with a wide rim, a simple cloth napkin, and a silver fork. Paolo Barilla does not need anything else to
present his product. Wearing an open-necked shirt,
sweater, elegant blue sports jacket, and analogue
watch on his left wrist, he is showcasing something typically
Italian at his Academy—pasta made with his family’s top-secret recipe. The culinary institute, which is a cooking studio,
is located in Pedrignano, Italy, north of Parma. Back in 1877,
great-grandfather Pietro opened a bread and pasta shop (the
first factory was built in 1910). The Barilla name quickly became synonymous with pasta. Paolo Barilla (58), a former
race-car driver who won the 1985 24 Hours of Le Mans in a
Porsche 956B, leads the pasta empire with the blue logo in
what is now the fourth generation. Its products are not only
the number one pasta in the kitchens of Italy. The company
has twenty-eight production sites—half of which are located
outside of Italy—and currently ships to around one hundred
countries. Bakery and sweet goods have been added to its
portfolio under a number of brand names, as well as sauces.
The heart of the company is
located right outside Parma: the
world’s largest pasta factory. Over
2,000 tons of durum wheat arrive
at the company’s own rail station
every week. The grain is ground
around the clock and then combined with water, and in some cases
with eggs, to make pasta. No spices, flavors, or other substances are
added. The quality is ensured by
three factors. First, the ingredients:
Barilla sets high standards, which
are reflected in the contracts it
signs primarily with local suppliers.
Second, the shape: this determines
which sauces go best with which
products. For the world-famous
Bolognese sauce it is not spaghetti,
by the way, but fresh tagliatelle. And
third, the drying process: classic
spaghetti—product number five—
spends fourteen hours in the oven
at constant levels of heat and moisture. Barilla has long since
perfected these parameters. One might think that pasta offers little leeway for innovation. But Paolo Barilla would beg
to differ.
At the Academia Barilla, chef Roberto Bassi is preparing
two unusual dishes today. He puts almond milk into the sauce
instead of cream. And he is using the parts of artichokes,
leeks, and celery that most people would throw away. The
pasta itself is made of red lentils or chickpeas instead of
durum wheat. These plants return nutrients to the soil and
thereby help reduce the use of chemical fertilizers. The message behind today’s menu is clear: our meals need to become
more sustainable and environmentally aware. The innovations
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“I’m an epicurean.
But my pleasure should
not come at the expense
of our environment.”
PAOLO BARILLA
Vice Chairman of the Barilla Group

Paolo Barilla

and his brothers
Luca and Guido are
the fourth generation
to head the Barilla
family company.

regarding vegetable pasta form a huge step for the Barilla
Group on its mission to produce food while respecting the
people and the planet.
“Quality is not only a question of taste but also of meeting people’s needs,” says Barilla in explaining his company’s
philosophy. After the Second World War, the priority was on
providing the population with as many calories as possible.
Attention later shifted to offering more balanced nutrition.
In the 1980s, the company turned its attention to the issue
of product safety. The following decade saw an ever greater
focus on nutrients. And today environmental issues play a
role. “We want to make products that are good for people as
well as the planet,” says this very courteous and charming
Italian. His seriousness of purpose is immediately evident as
he demonstrates how the carbon footprint of a meat-based
meal is nearly three times as great as that of a vegan meal
and requires almost twice as much water.

“I’m an epicurean—but my pleasure should not come at
the expense of our environment,” says Barilla calmly. And his
focus thereby is on the environment. Working together with
scientists, he is trying to find ways to make pleasure sustainable. With the Barilla Center for Food & Nutrition, the company has not only created an independent think tank for food
sustainability but also committed itself to using the resulting
knowledge. “We have to listen to the scientists,” says Barilla. The company has already had to change its course as a
consequence. “We gave up one of the best durum wheats we
had ever procured. But producing it in an extremely dry part
of Arizona simply required too much energy and water.” Barilla
complied with the recommendation of his advisory committee to no longer use the wheat. That was in keeping with the
ideas of the founder, who had wanted his company to be a
force for good. This also means doing the right thing, even
when no one knows about it.
Porsche Consulting The Magazine
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From Field to Fork:
The Mega–Pasta Factory
The world’s largest pasta factory is located in northern
Italy. Its highly automated production processes were
made more efficient with the help of Porsche Consulting.

Barilla makes 25 per
cent of its pasta in the
northern Italian town of
Pedrignano (Parma) and
ships it to more than
one hundred markets
worldwide. Wheat is
brought straight to the
factory by freight train,
where it is ground into
the main ingredient
of every Italian pasta:
durum wheat semolina.

Photo GIAMPAOLO RICÒ PHOTO STUDIO

Barilla stands for
quality. A worker at
the company’s own
laboratory examines
the durum wheat semo
lina (large photo right).
Employees constantly
monitor production
(right).
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Video

In the world’s largest
pasta factory:
next25.de/EN/barilla

Production is largely
automated. Robots
and driverless transport
systems handle the
packaging processes
(above). Data are
analyzed in real time
(center). Around
350,000 tons of pasta
leave the factory
every year.

Paolo Barilla also believes the company should take responsibility for improving the food situation of the world’s
growing population. “The industry needs to find solutions,” he
insists. There is already enough food to feed everyone, but it
is not distributed everywhere. One-third of the food produced
worldwide is discarded. “Our goal has to consist of making
food affordable and available for everyone,” he says. Accordingly, the company has come up with a simple appeal: "Eat
less. Eat better. Food for all."
Another major issue, of course, is how food is produced.
For example, Barilla has eliminated palm oil from its product range. The cheap and versatile ingredient used in many
sweets is criticized by the European Food Safety Authority.
Barilla has replaced it by a healthier saturated fat.
But Paolo Barilla is not neglecting the forest for the trees.
“Everyone is talking about how plastics are affecting the
global environment right now. But the plastics problem is
only the tip of the iceberg,” he says. The company has long
since opted for cardboard packaging, but this is not nearly enough. All members of its value chain, from farming to
distribution, are required to help attain greater levels of sustainability. “It won’t work without cooperation,” Barilla notes.
The company wants to sign long-term contracts with its
approximately five thousand farmers and thereby encourage
sustainable production, despite the enormous price pressure
in agriculture. Barilla offers fair remuneration for high quality products produced with less impact on the environment.
Along with having lowered its overall water consumption by
one-third and its greenhouse gas emissions by one-fourth,
the company can show impressive environmental results.
Cutting-edge technologies have played a role, for example,
at the modern sauce factory in Rubbiano, which is located
not far from company headquarters.
But Barilla goes far beyond producing food. The company
places a premium on cooperation with distributors, advises
them, and develops new shop concepts for them. For this, the
Food Experts use digital technologies, for example in their 3-D
theatre, where shop concepts can be experienced virtually.
The company is right at the center of the food industry’s
transformation, which is marked by ever greater availability
of data throughout the supply chain and individualization of
products and customer relationships. The former race-car
driver is impressed by the speed of these changes. “Transformation means that we’re one thing today and something
else tomorrow,” he says. He knows that his company has to
put considerable effort into keeping up with start-ups and the
speed of their innovations. “New companies don’t have to first
make changes; they can just get straight to work,” he notes.
Yet with 140 years of experience in his back, he is confident
about the future. Barilla’s bowl of pasta is now empty. Meals
made from traditional family recipes disappear in a flash.
Porsche Consulting The Magazine
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Field Studies
at Fendt
Text WOLFGANG GOMOLL
Photos JÖRG EBERL, MICHAELA HANDREK-REHLE

Peter-Josef Paffen is watching
the world’s population grow.
To provide enough food in the
future, agriculture needs to
undergo radical change. It will
become intelligent, connected,
and highly efficient.
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“Farms of the future will be
operated considerably more
intensively than they are today.”
PETER-JOSEF PAFFEN
Chairman of the AGCO Fendt Management Board

W

Autonomous action
Fields can already
be cultivated fully
automatically—even
at night.

16

hen Peter-Josef Paffen has to make major decisions, he spends some time on a deer stand. “It’s a
superb place to think,” says this passionate hunter
and son of a farmer. Since assuming the chairmanship of the AGCO Fendt Management Board in 2009, he has
surely passed a few hours sorting his thoughts while gazing out
over the beautiful pre-alpine landscape of the Allgäu region.
Efforts in recent years have focused on making this long-
established company fit for the future as well. Once a specialist
in tractors, it has become a generalist whose product portfolio
includes combines and forage harvesters, application systems
for fertilizer and crop protection agents, and fodder crop equipment. The new strategic orientation, developed together with
Porsche Consulting, has proved to be a real success. AGCO Fendt
plans to sell around 20,000 tractors in 2020. An ambitious target? Not at all. In 2018 it sold 16,800 tractors—12 percent more
than in the preceding year. And this year’s sales are expected to
exceed 18,000 units. The company, which is based in the modest town of Marktoberdorf—around an hour’s drive southwest of
Munich—has a simple secret: “At Fendt, we focus on people, and
try to give them more than they expect.”
Otherwise, one is just a follower instead of a leader in innovation. Fendt is a leader and wants to keep it that way. After all, high
quality and premium service are no longer sufficient to ensure
success in this sector. Paffen, a man with alert eyes and a firm
handshake, is not the only manager to realize this, or to devote
substantial thought to the future of agriculture and what it will
look like over the next ten to twenty-five years.
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Surgical precision for every plant
“Farms of the future will still be farms, but
they will be operated considerably more
intensively than they are today,” predicts
Paffen. He likes to refer to farmers in the
future as “children of the sun,” because
they will transform solar energy into food.
Agriculture needs to undergo this transformation because of the veritable explosion in the world’s population. “Meat
consumption will decline because we will
no longer be able to afford to send grain
through animals‘ stomachs,” he says in no
uncertain terms.
In order to continue feeding everyone
in the future, cultivation will have to
become more efficient. That starts with
ensuring healthy soil. The nutrients that
plants remove from the earth need to be
returned to it. Today it is already possible
to spread fertilizer with near-surgical
precision and thereby minimize effects
on the groundwater. Exact dosing practices also benefit biodiversity. Aggressive agents such as glyphosate will no
longer be needed. “Otherwise, we’ll cut
off the branch we’re sitting on,” says the
head of Fendt.
Farmers will buy harvesting capacities
instead of machines
In the future, farmers will have an entire arsenal of technical
aids at their disposal. The transformation in agriculture will be
based on robotics, driverless vehicles, and digital connectivity. Drones will analyze the soil and crops from the air. Small,
lightweight, and autonomous robots will serve the welfare of
grains and vegetables day and night. These changes will be
driven by a flood of data that will help farmers make the right
decisions every day on how to cultivate their land as efficiently
as possible. “The beneficiaries will be consumers, who will get
enough food of unprecedented quality produced in sustainable, environmentally friendly environments,” says Paffen in
summarizing the direction.
Farms of the future will be intelligent and connected in
ways analogous to a state-of-the-art automotive production
plant. The individual machines will communicate with each
other and with the cloud that stores all the data gathered.
These data are a sensitive affair. The farmers alone will decide what will be made available and what will not. They will,
however, benefit from the swarm intelligence generated as a
group. AGCO Fendt is prepared for this scenario and already

RISE OF A CLASSIC—FENDT TAKES TO THE FIELDS

1930

Photos in box AGCO FENDT

START

Two brothers—
Hermann and Xaver
Fendt—launch their
tractor production
business in Marktober
dorf in 1930 with the
small 6-hp Dieselross
(“diesel steed”).

1959
SUCCESS

Prize-winning
innovations like the
“one-man system”
lay the foundation for
the company’s role
as a technological
leader and promote
rapid expansion.

1982
GLOBAL

Fendt products are
bestselling exports
worldwide. Not only
tractors but also machinery
for fruit production and
vineyards fuel the success
of the company from
Marktoberdorf.

1995

1997

2012

VARIABLE

ACQUISITION

TRAILBLAZING

Fendt’s 926 Vario
is a farmer’s
dream come true:
it is the world’s first
large tractor
with a continuously
variable Vario
transmission.

A new age
dawns: AGCO,
the U.S.-based
global farm
machinery
corporation,
acquires Xaver
Fendt GmbH & Co.

The world’s most
modern tractor
production network
in Marktoberdorf/
Bäumenheim opens
and the 500 Vario and
300 Vario with SCR
technology are presented.
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Josef Mägele is
pleased with
his test-drive of
the new Fendt
942 Vario—“the
perfect tractor.”

18

employs 150 specialists to develop software solutions. The
company attracts these IT experts to Marktoberdorf from
around the world. Thanks to the high quality of life in the
area, this is not too difficult. Paffen is sometimes amazed at
the speed with which the experts develop new products and
updates. “There’s absolutely no comparison between this
and the pace of development cycles on the hardware side,”
he remarks. Another significant advantage is that the “smart
farming” approach also opens the door to the introduction of
completely different business models. Similar to car sharing,
some farmers will no longer own their own combines or forager harvesters. Instead, they will purchase harvesting capacities as services, directly from the manufacturers.
In addition, many machines will work autonomously day
and night. Technical advances have already made driverless
agricultural machinery possible today. One job where this is
Porsche Consulting The Magazine

helpful is the application of crop protection agents—an activity best done at night because the bees are not out and there
is generally less wind and no sun to evaporate the relevant
substances. This alone shows that the glorified image of farmers as cheerful field workers wearing straw hats and chewing cornstalks has long since lost any semblance to reality.
“Today’s farmers are managers who need an extensive command of high-tech as well as agriculture,” observes Paffen.
Electromobility only with fuel cells
In contrast to the automotive world, electromobility is not
expected to take over farming in the foreseeable future, says
Paffen. For one thing, the requisite batteries would make
tractors or combines much too heavy and thereby damage
the soil. In addition, it would take too long to charge them.
To operate efficiently, machines need to be used as much as

JOSEF MÄGELE TESTS FENDT’S
NEW 942 VARIO
“I’m a farmer, born in 1976 in the southern German town of
Gebenhofen, an hour’s drive northwest of Munich. I grow
mainly corn, wheat, barley, rapeseed, and sugar beets on
my 350 hectares—where I’ve tested Fendt’s new €340,000
942 Vario. My conclusion: the tractor is the perfect machine.
Thanks to GPS satellite signals it moved autonomously and
accurately across the fields. We used to have track overlaps
of up to a meter. But on my run it was ten centimeters at most.
That saves a lot of seeds and fertilizer. The “Fendt Connect”

possible. But agriculture will be electrified with the help of fuel cells. As
soon as the technology is ready for mass production, AGCO Fendt will be on
board. This will bring significant changes to the machines—which will have
electric motors on every wheel, for example, in order to move effectively on
uneven ground. The efficiency and precision with which farming is pursued
both now and in the future will also make room for niche products. In addition to large-scale enterprises, small providers with new business models
will also appear on the scene.
In densely populated areas, farmers will be able to earn good money
on small plots of land that are used judiciously, for example by growing
special medicinal plants or herbs. Vertical farming, in the form of greenhouses right next to supermarkets where end consumers can harvest
their own vegetables and take them home perfectly fresh, will become
profitable on a sustainable basis. AGCO Fendt wants to have solutions
ready in these areas too—in perfect keeping with its company motto:
“We provide solutions to feed the world.”

on-board telemetrics register all data in real time and send
various types of information—for example, crop protection
agent amounts—straight to the office for the required documentation. I spent the majority of my time in the cabin, which
reminded me of an aviation control tower—complete with
displays on the screen and tablet just in case I had to intervene in an emergency.
When I took the wheel once, the special steering system
took less effort to operate. Together with GPS control it enables a very tight turn radius and made maneuvering nearly
superfluous. That saves you a considerable amount of time.
I could cover around 10 percent more ground. The MAN engine with its nine-liter displacement and 415 hp was useful
too. To avoid erosion, I only rarely use a plow, and the 942 Vario
loosened the soil with its “digger” function. For that you need a
high-powered machine—which is what the 942 Vario is.”
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Connected
Agriculture
Text MARC WINKELMANN / Illustration VEIT LARISCH

No vegetables without data: a wide range
of digital assistants will be used to produce
food in the future. They will optimize yields,
facilitate fresh regional products, and help
protect the environment.

Aerial surveillance

Farmers are looking upwards to
find out more about their fields.
Satellites, drones, and cameras
supply data needed to analyze
not only soil properties but also—
with the help of biomass—the
nutrient and water needs of their
plants. These systems help them
determine which crops to plant
where and when, how much
fertilizer and water to use in
different locations, and the ideal
times for harvesting—which
may vary within a single field.

Autonomous fieldwork

NEXT

25

Lightweight, unmanned robots
take the place of heavy machinery
to harvest crops day and night.
They sow, irrigate, and apply
precisely the requisite amounts
of crop protection agents and
fertilizer. They take soil samples,
monitor pH and nitrate levels, pull
weeds, and pick fruit. Cameras
and sensors also record growth—
while computers process the data
that the robots exchange and send
them to farmers’ apps.

Transparent supply chains

What is the story behind a banana?
Where did it come from, and who
stored it where and for how long?
In the future, questions like these
will no longer be a black box.
Blockchains compile all information
about planting, cultivating, feeding,
shelf lives, and maintaining cooling
chains. They provide everyone,
including end customers, with
non-falsifiable digital records.
Food quality increases, and con
taminated goods no longer end
up on someone’s plate.

Full control

Digital end devices are used to control food
production remotely. People use smartphone
apps to monitor their home gardens or check
shelf lives in grocery stores. Farmers, however,
need to acquire additional technical skills and
combine weather or satellite data with the
performance data from their fields. Yet that
enables them to adapt production more precisely to market demand, protect the climate
more effectively, and lease machinery from
manufacturers based on volume and need.

20
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Urban farming

Aquaponics

Aquaculture and hydroponics are
combined to form efficient, closed,
water-saving systems that provide
restaurants and supermarkets in
urban locations with tomatoes,
cucumbers, lettuce, and fish. The
underlying principle uses feces
from the fish as fertilizer for the
plants, which are grown without
soil. Excess waste products are
decomposed by bacteria and
recirculated to the fish tank.

To enjoy their own fresh salad
ingredients while also lowering
harmful emissions, consumers
are planting gardens on their
rooftops or on small plots in the
neighborhood. Or even in their
homes. Smart mini-greenhouses
are becoming as much a part of
kitchens as ovens or dishwashers.
Digitally connected to those in
other homes, they can benefit
from crowd experience and optimize their algorithms.

Vertical greenhouses

Smart stalls

Farm animals like cows will be
wearing fitness trackers in the
future, to measure whether they
are healthy and sufficiently active.
Sensors register data from their
breath to determine whether feed
compositions correctly meet their
nutritional and physiological needs.
Microphones and thermographic
cameras supply additional data.
Farmers are alerted if signs of a
bacterial infection are detected—which enables lower levels
of pharmaceutical products to be
administered.

Crops are no longer planted solely
on ground-level fields. Farmers
grow vegetables and herbs in
multi-level vertical greenhouses with nutrient solutions and
specially developed light sources,
where they can ripen until the
most favorable point in time.
Smaller such units are located in
supermarkets next to produce
sections, supplying customers
with vegetables that are literally
freshly harvested.

Porsche Consulting The Magazine
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Every Kernel
Counts
By introducing predictive asset management into its
corn seed production facilities in Brazil and Argentina,
Bayer is reducing loss and improving yields.

Text JANET ANDERSON

I

t is harvest time. When the corn is ripe, millions of tons
of yellow ears are collected from the fields. There is little
room for delay. Rainclouds may be on the horizon and the
harvest must begin. From the field, the crop is delivered
to the processing plant. This is where the production cycle begins, which transforms corn into valuable agricultural
products. First, the husk is removed and the product is dried.
The next step is the shelling process, where the kernels are
separated from the cobs. And finally, the kernels are classified
according to size, treated, and packaged.
Corn is a cornerstone of the food industry—especially in
South America, where it is used to make nearly all the cereal
products that are made out of wheat or rye elsewhere. Brazil
is one of the biggest corn-growing countries and one of the
most important and competitive corn markets in the world.
This is where Bayer has located part of its corn production
business. Producing corn from ears is a complex and innovative process carried out by skilled workers within a short
time frame. Once the harvest is in, the ears have to be processed quickly to avoid seed being lost. Missing this window
because of problems in the production cycle or suboptimal
storage of food crops results in loss of valuable product and
financial losses. Downtime caused by technical problems is
a serious issue. “We seek maximum availability of our assets
at harvest time,” says Rogério Martins, South America Reliability and Maintenance Manager at Bayer in Brazil. “Reducing the amount of maintenance time is essential in reducing
cost. Downtime during harvest is a real problem and must
not happen at all.”
The machinery at the processing plant contains many
sensors, which constantly monitor the corn’s condition—
checking, for example, for changes in temperature and moisture. These are the characteristics that determine the crop’s
quality. The gigabytes of data generated by the sensors are
used to prevent downtime and make the entire production
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cycle more efficient. However, generating the data is only the
first step. “The challenge is how to collect, manage, and turn
the data into meaningful information and develop models
that can be rolled out flexibly in production plants with varying requirements,” says Martins. Bayer has chosen Porsche
Consulting to support its corn production division in Brazil in
developing data-driven solutions designed to move towards
predictive asset management.
In an initial phase, Porsche Consulting and Bayer’s management in Brazil assessed the current situation, applying
a scoring system to measure performance on the basis of
key indicators. With a “5” indicating “world class,” the team
saw an opportunity for improvement in the Brazilian plants.
Martins said the result did not surprise them. “We knew that
we could run our plants more efficiently and reduce down
time. We knew that we were too reactive in tackling downtime.
We also generated huge amounts of data from our machines
but did not necessarily apply the right models to use the data.
That’s where Porsche Consulting came in to support us with

Corn seeds

are a cornerstone of
the food industry. Bayer
seeks to raise the output
of their plants in South
America. Predictive asset
management improves
their performance.

“Rather than making
incremental improvements,
we wanted to leap
ahead and achieve
world-class practices.”
Photo BAYER

ROGÉRIO MARTINS
South America Reliability and Maintenance
Manager Bayer

their expertise,” he said. “Rather than making incremental improvements we wanted to leap ahead and achieve world-class
practices and prepare the division for the future.”
Fixing the pain points was important but only the beginning of
the process. The key was to move towards Industry 4.0 standards
and predictive maintenance. “Together with our team, a plan was
designed to identify areas that needed attention,” says Bruno
Nogueira Costa, South America Maintenance Excellence Center
Lead at Bayer. Quick wins were identified. There were three main
areas for action. The first two focused on maintenance planning
and operational excellence, aiming to reduce cost, and the third
concerned inventory levels in order to improve in cash flow.
When it comes to downtime in the receiving areas of the plant,
the situation in different plants varies depending on seasons and
crop varieties. With predictive asset management, this has improved significantly.
Looking further ahead, the team devised a five-year plan
with rigorous targets to reduce costs by 50 percent. The first
two years are concerned with cost reduction and improvements
in efficiency and setting up pilot projects to test new practices
before they are rolled out in all plants. During this time the situation will be assessed further with a special focus on how data is
collected and managed. Showcases have been set up to demonstrate the potential of these procedural changes. “First results in
cost saving have shown a reduction of 10 percent, which is great,
but only the beginning,” says Costa. “Based on this groundwork,
the next big move in the coming years will be to introduce autonomous systems. Becoming fully digital is paramount.”
Pilot projects have already been carried out to look into how
data is collected and managed. In year one, the main focus is to
standardize data and improve the quality of the data generated. This is not a question of installing more sensors along the
process. The key is how to use the existing data generated and
design and apply the right data models. “This is the beginning of
a long learning curve and Porsche Consulting is guiding our team
along this journey towards a digital future,” says Martins.
It’s not just about technology. “It is absolutely vital that the
teams in the plants are part of that journey. Interviews with key
stakeholders were conducted, feedback was collected, passed
on, and discussed,” says Costa. Training complements the transition. Overall acceptance of the new processes as well as the plan
for moving towards a digital organization has been very good.
“Naturally, the rollout in different plants is quite challenging, as
conditions vary. They need flexibility. Some parts of the process
can be standardized, others not,” says Martins.
A part of the Porsche consultant’s role has been to drive change
management to support transition. “They really understood our
situation and described it very well. They also had the expertise to
guide us through the entire process, from the initial assessment,
planning, pilots and showcases, the set-up of data models as well
as the implementation and rollout of individual practices,” says
Martin. As a result, the pilot plant of Campo Grande has already
improved its overall performance score by 68 percent.
As the South American team moves ahead and reaps the first
positive results from the initial phases of this ambitious project,
the wider company is looking to see what it can learn from their
example. “We are working with the global team to define the best
way forward for maintenance within other Bayer divisions and
plants,” says Costa. “This is the way we want to work in the future.”
Porsche Consulting The Magazine
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When Swarm Robots
Reap the Harvest
Interview MARC WINKELMANN / Photo STEFFEN JÄHNICKE

Lots of data lies fallow—but a professor aims to tap the bounty:
Sonoko Dorothea Bellingrath-Kimura explains how digitalization
can harmonize ecology and economy in the field.

P

rof. Bellingrath-Kimura, when one
thinks of digitalization in agriculture,
autonomous combines and drones
that send data to the farmer’s app
come to mind. Is that the type of solution
you’re working on?
Not quite. One can certainly equip fields and
farms with drones, sensors and robots, but there
is much more information that can be used. In our
research project, which has commenced in two
test regions in the German states of Brandenburg
and Bavaria, the primary focus is establishing the
flow of information and to both collect new data
and link the data that already exists.

critical for greater biodiversity—but these criteria
are not taken into account as much as they
should be. As a result, many buffer strips do not
help the environment. Digitalization can bring
economic and environmental considerations into
harmony with one another.

What type of data is that?
That includes publicly collected data from the air
and space, from satellites, weather services and
soil mapping, as well as the data collected by the
farms themselves. So far, this data has not been
placed in a context and evaluated jointly. We
want to change that.

How does that work?
Data and machines can identify environmentally valuable areas and recommend to farmers
how they can farm them optimally. When the
farmer drives over one of the areas in the tractor,
the plow automatically changes its setting; it
fertilizes or sows seeds depending on what’s
required. Until now, farmers have had to do that
themselves, which is time-consuming when
the areas are divided into small plots. This also
eliminates cumbersome paperwork for the
farmer because data is sent automatically to
the authorities and there is no need to fill out
forms. Inspectors also have less work, as they
can evaluate the situation remotely.

What do you expect in terms of benefits?
The aim is for farmers to be able to do a better
job of protecting biodiversity and the environment while having a better understanding of
when to plant which crops.

So this makes it possible to invest resources in
effective measures in a targeted manner.
That’s right. We get more transparency concerning what works and what doesn’t, with regard to
economic as well as environmental factors. There

Don’t farmers already know that from their
experience and daily work?
In one sense, yes. On the other hand, what makes
sense environmentally has too seldom had an
economic value as well. And vice versa. Here’s
an example: the EU subsidizes planning buffer
strips. The position of the strip—for instance on
the edges of rivers, marshes, or dry areas—is

24

Porsche Consulting The Magazine

Sonoko Dorothea
Bellingrath-Kimura

is a professor of land use systems at
Humboldt University in Berlin and director
of the Digital Knowledge and Information
Processing in Agriculture project
at the Leibniz Center for Agricultural
Landscape Research.

is no longer any need to invest in the plot, and
the costs for individual consumers and society
in general go down.
Is the technology for this already in place?
Much of it is currently being studied and devel
oped, by start-ups as well as bigger companies.
They see the opportunities in digitalization. I think
that their solutions will be put into practice in the
next five to ten years. In my view, it is not large,
autonomous tractors that make the most sense,
but smaller swarm robots whose number can be
scaled to the size of the operation.
The digitalization of agriculture is often described as the silver bullet in making it possible
to feed ten billion people in the year 2050. Are
there risks as well?
Digitalization offers great possibilities, but also
serious risks. We have to create a safe infrastructure to ensure that data is not lost and a total
breakdown caused in the event that end devices
fail, which could lead to the crop rotting in the
fields. Or: Who will milk the cows if there are
fewer staff due to automation and the machines
go down? We also have to resolve the issue of
data security. Who owns personal information if a
robot gathers sensitive data about the operation?
That has not yet been clarified.
On the other hand, digitalization can also improve the farming profession, isn’t that right?
Yes. In our vision of the year 2050, it’s a smart
profession. The farmer has to know not only
plants, soils and animals, but also information
technologies. It will be a demanding job, but we
hope that young people will find it appealing.
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Food for
Thought

Conventional food production leads to numerous
problems such as overfished seas, overfertilized fields,
and climatic effects from the livestock industry. That’s
why start-ups are introducing alternatives to markets
around the world—and finding ever more customers.

Infarm

– Local and vertical
Michelin-starred chef Tim Raue likes their intense
flavor, and Prince Charles has also tasted herbs from
Infarm, a start-up based in Berlin. The company has
been growing herbs in vertical greenhouses with arti
ficial light since 2013, with positive results. These sys
tems use less energy, water, and CO₂ than conventional
farming methods—and need no pesticides. Supermar
kets have started offering indoor farming products,
and having basil, mint, and chervil grow where they are
purchased.

Finless Foods
California-based Brian Wyrwas (left) and Mike Selden
breed fish—but not in aquariums. Instead, these two
scientists isolate cells and grow them in incubators. At
nearly $20,000 a pound, their test-tube fish products
are currently too expensive for everyday consumption.
But the first tuna from their start-up known as Finless
Foods is expected to be available by 2021. Investors
have provided several million dollars of support.

Plumento Foods

– Alternative protein source
Insects are still a rare sight on plates in the West. But the founders
of Plumento Foods from Pforzheim, Germany believe insects can
replace meat as a source of protein. Their products, which include
pasta and cookies, don’t look like crickets or locusts. But chal
lenges still remain, says managing director Dr. Daniel Mohr. “We
want to acquire a greater international presence and a better un
derstanding of how to achieve long-term customer acceptance.”
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– Lab-bred fish

Delia

NEXT
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Age 5, Italy
Photo ALESSIO MAMO

2019

2044

Delia has been to Milan, and would be delighted to
go again. “Miracle Tunes,” her favorite dance group,
will be performing at the Leolandia amusement park
and she would love to see them. At home in Sicily,
where she lives with her parents and sister, she likes
to dance herself—both classical and modern genres.
But only in the afternoons. In the mornings she goes
to her preschool.

Delia likes animals, so she wants to become a veterinarian. It is unclear whether she will be able to make
a good living from her dream job. She comes from one
of the weakest economic regions of Europe, and the
political unity of the European Union is endangered.
If the EU breaks up, southern Italy could be left behind. And if it doesn’t recover, Delia might have little
choice but to go abroad.
Porsche Consulting The Magazine
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The Interview

Porsche CEO Oliver Blume

“Flexibly Into the Future”
How the sports-car maker will be fulfilling customer wishes in the future.
And how it benefits from its own consultancy subsidiary.

L

et’s start with a matter close to our
heart, namely, Porsche Consulting.
Was it the right decision in 1994 for the
sports-car maker to launch a management consultancy that would support clients
from a wide range of industries?

Oliver Blume: Absolutely. Porsche Consulting is
one of the special success stories in our corporate group. Thanks to high demand, the management consultancy has grown from four employees to more than 600 in twenty-five years. It has
expanded from one small office in Zuffenhausen
to ten locations worldwide. Porsche Consulting
has taken first place in several categories in the
industry rankings for years now, and is mentioned
in the same breath as the top three consultancies in the business—which are much larger.
This subsidiary is therefore a real
economic success.
It’s much more than that. It shows that Porsche
thinks beyond the proverbial box. We’ve always
been happy to share our expertise and abilities.
Porsche Consulting and its outstanding achievements enhance the reputation of our brand.
I don’t know of any other management consultancy that is grounded in practical experience in
one branch of industry and enables so many other
industries to benefit from that. This unique feature
often comes up in talks with business partners.
You are the chairman of the Board of Directors
of Porsche Consulting. What will the next
twenty-five years look like for the consultancy
subsidiary?
We’ll definitely keep doing what works. Among
other things, Porsche Consulting places a
premium on consultants with experience and
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the ability to put ideas into practice. The primary
focus today is no longer on lean management like
it was in the early years, but on the big transformation that business and industry are going
through. I see major opportunities for our consultants here in guiding organizations and businesses into this new world, putting strategies into
place, and delivering measurable results while
always focusing on the people involved.
Let’s look at the future of the parent company,
Porsche AG. The first fully electric sports car,
which will be rolling from the assembly line in
Zuffenhausen in the fall of 2019, is already being
produced on a CO₂-neutral basis. What exactly
does that look like—will Porsche be planting ten
trees for every Taycan it sells?
No, compensation can only be a last resort. Our
priority is on preventing emissions in the first
place. For example, by building electric cars
and using renewable sources of energy. Any
emissions we can’t prevent we want to reduce as
much as possible—by environmentally friendly drivetrains, energy-efficient buildings, and
general resource efficiency, just to name three
of the countless possible ways. And then, after
we’ve exhausted all the means of preventing
and reducing CO₂ emissions, we’ll compensate
for whatever is left. But like I said, that’s the last
resort. As far as we’re concerned, it’s obvious
that a car that drives without emissions should
be produced on a CO₂-neutral basis, and we’ll do
everything to ensure that.
Your goal is to have zero-impact factories.
How realistic is that?
Producing cars without having an impact on the
environment—which is our vision—is possible.
It’s not something you can achieve overnight,

but you can approach it step by step. And I think
here at Porsche we’re already on a very good
track, one we also want our suppliers to take over
the medium term …
Their emissions are probably
not inconsiderable …
We’re aware of that. And we see it as our responsibility to reduce our impact on the environment
here too. We place very high demands on our
suppliers’ environmental, social, and compliance
standards. They will all have to go through a sustainability rating in the future. As far as I know, no
other car maker is as strict in this regard as we
are in the Volkswagen Group.
And you’re doing all this just for the Taycan?
No, it applies to our production in general—also
with respect to CO₂ neutrality. We’ve been laying
solid groundwork for this over recent years. Since
2014 we’ve succeeded in reducing the CO₂ emissions at our sites in Zuffenhausen and Leipzig
by more than 75 percent per car produced, and
energy consumption by more than 30 percent.
For the past two years we’ve been using only
green power for both production and rail logistics
within Germany. As of 2020 we’re going to run
the entire Zuffenhausen site on biogas, which
means we’re making it completely CO₂ neutral.
Why would a sports-car maker place such an
emphasis on sustainability?
Sustainability has played a key role for us right
from the start. Ferry Porsche, the company
founder, was already looking intensively at the
problem of limited raw materials and energy
reserves, and the need to preserve them.
In the early 1970s he presented the Porsche
“long-term car” study. And he introduced

Oliver Blume

Chairman of the Porsche
Executive Board

hot-galvanized steel for the bodies of our standard series. With that, Porsche invented a longterm guarantee that has since been emulated by
many companies. And we can take pride in the
fact that more than 70 percent of all Porsches
ever made are still drivable today.

Photo PORSCHE

You like to call this the dawn of a new era.
Will Porsche fans still be able to recognize
their brand in a few years?
Definitely. A Porsche will still be a Porsche,
even in an age of electromobility. To meet the
very different wishes of our customers, we
are positioning ourselves to be as flexible
as possible in the future. We’ll offer further
optimized gasoline engines, progressive
plug-in hybrids, and also purely electric
drive systems. Our many years of experience with plug-in hybrids are very useful
to us here.
In addition to the Taycan, you are
planning further models with electric
drive technology. Plans are afoot to
present an all-electric version of the
best-selling Macan in the coming
generation as well. Is the future all
rationality and e-mobility?
There is no getting around e-mobility.
But Porsche is doing it its own way.
By combining the future with our tradition, we will create electric vehicles
that are unmistakably in step with
the brand. Porsche’s unique DNA
is reflected in every detail: in the
design and the quality, but above all
in the outstanding driving dynamics.
At Porsche, many innovations come
from the race track—not only for
the gasoline engines, but also for our
hybrids and electric dive systems.
That allows us to infuse e-mobility
with the essence of Porsche: emotion
and fascination.
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Embarking to distant shores and far-away
galaxies. New concepts and technologies are
revolutionizing mobility as we know it today.
In space, too, states and companies are
engaged in a race to the Moon and Mars.
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The Networkers
Deutsche Bahn’s
New Way Forward

Europe’s largest rail company, Deutsche
Bahn, is working on major network expansion
and modernization projects. A digital lab
is expected to help substantially speed up
planning and construction.
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Text THOMAS RIETIG / Photos CHRISTOF MATTES

T
Virtual submersion

The CAVE room lets
planners and visitors go
to any point on the rails—
with 3-D projections
both in front and below.

rains leave every minute, ships line up on
the river, freeways are often jammed. Anyone eager to witness the dawn of a new age
of mobility is advised to visit Germany’s
Upper Rhine Valley. Europe’s most important transport corridor has reached the limits of its capacity.
But at least for rail transport, a window is opening
onto the future. Billions of euros are being invested
into expanding the 182-kilometer rail connection
between Karlsruhe and Basel, with two lines for
faster trains and new signaling systems. Launched
in 1987, work is expected to finish in 2042. Deutsche Bahn’s infrastructure company, DB Netz AG,
is planning the project at a large digital laboratory
where cutting-edge technology meets the latest
advances in project management.
That is apparent as soon as you step out of the
elevator in the building in Karlsruhe. Modern offices
with flexible work stations, meeting and presentation areas, and special rooms with names like “Think
Tank” and “CAVE” occupy 600 square meters of
space. The CAVE—which stands for computer-aided
virtual environment—is in fact a cavernous space for
three-dimensional projections that opened in early
2019, two years after the initial idea. “It is based on
BIM, or building information modeling, which means
working with digital twins of the projects,” says
Sascha Björn Klar, who heads the BIM department.
Deutsche Bahn wants to use BIM for all of its new
construction projects as of 2020.
The first step in digitalizing the large-scale construction project for the Karlsruhe-Basel line was to
gather data. To supplement existing documentation,
helicopters and drones made 3-D measurements of
Porsche Consulting The Magazine
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Slippers and glasses
BIM specialist Katarina
Roth (2nd from left)
uses her “flight stick”
to move through 3-D
projections on the wall
and floor.
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And here is where collaboration between DB Netz AG and
Porsche Consulting comes into play. The management consultancy was commissioned to speed up planning and construction of large-scale projects by 25 percent. The sooner
a rail project is finished, the sooner revenue flows in from its
use. Fees are paid by around 380 passenger and freight companies that use the rails of DB Netz AG. They vary from €1.73
to €11.90 per kilometer depending on the type of train and
the quality of the line.
“Large-scale” projects are defined as new lines or expansions that cost more than €250 million. “There are more than
one hundred of these in Germany,” says Philipp Langefeld, the
head of project management and systems for the KarlsruheDIRK ROMPF
Basel project. That makes Deutsche Bahn the largest buildBoard Member for Network Planning and
ing
contractor in Germany. The average project duration from
Large-Scale Projects, DB Netz
commissioning to completion is twenty years. Agile project
management was one of the methods recommended by the
Porsche consultants. Instead of strict hierarchies, it promotes
interaction among all stakeholders. It also entails constant
coordination and confirmation among team members, and
brief meetings held every day—called “dailies”—to analyze work done thus far. This enhances both motivation and
quality. That, combined with their proven lean construction
methods, have enabled the consultants to achieve the desired
acceleration in initial pilot projects.
One of the tools for speeding up the work is a touchscreen
planning table of nearly two square meters in size. Project
managers use it to access all digital data and check whether
individual steps are consistent and will not impede other work
at the site—long before the first excavators sink their shovels
into the Rhine Valley. “I can see the relationship between the
line and a bridge right away in this virtual realm,” says Langefeld. The planners take a workflow-based approach here.
They can assess whether a control wire mast is too close to
a bridge abutment, or whether that bridge abutment might
have slid onto a cost list where it doesn’t belong.
The planners also use the table to manage the greater complexity that arises from having to work “under the
wheels,” or while train service is operating. That means planthe topography from the air, supported by laser cameras on ning for periods when construction is not allowed and for prothe ground. This generated an enormous database, which visional measures like rail detours around construction sites.
continues to grow. “One current challenge has to do with The enormous screen shows the surrounding landscape from
the sheer volumes of data you get from digital inventories of any desired perspective, and even without any new struclarge-scale projects,” says Katarina Roth, a BIM specialist at tures—which are simply deleted by a swipe or a click. The
DB Netz AG. The data are used to create a “digital twin”—or people involved in the virtual planning process include both
digital replica—of the existing and future infrastructure. The those running the project and those affected by it, such as
twin contains everything from a well-maintained single- community representatives and residents who are invited to
family home near the embankment to the control and safety the CAVE room. Its darkened interior holds stools, a table, and
systems on the line, areas at risk of flooding from the Rhine, terraced seating. But the cavern-like space is dominated by
and plans for parts of the line not yet built.
a bright projection screen on one semi-circular wall and the
Creative work begins in the idea room. Surrounded by flex- floor. Visitors start by putting on two important articles: 3-D
ible furnishings—colorful upholstered stools, floor-to-ceiling glasses and oversized felt slippers like those used by tourists
shelves, and a large whiteboard—teams come up with con- at Baroque palaces. Then they may stand on the floor. Instead
cepts and use agile methods to develop them further. This of beautiful old wood, it consists of a no less valuable digital
lays the groundwork for concrete projects that take specif- screen that lets visitors enter into the landscape and view the
ic form in the adjacent open-plan office in ways that enable finished project—even from below if needed.
To simulate their movements, visitors use a “flight stick”
them to be integrated as easily as possibly: first into the virtuor wireless joystick pointer to click on a menu that can be
al and then into the actual environment of the new line.
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“Large-scale Deutsche
Bahn projects are
crucial to Europe’s
mobility transition.
Porsche Consulting is
helping us complete
them faster.”

Data at hand
Karlsruhe-Basel project
director Philipp Langefeld
and BIM specialist Katarina
Roth at the touchscreen
planning table.

KARLSRUHE-BASEL

Rastatt
BadenBaden

New rail section
Rhine Valley railway

Offenburg

Rhine

The high-speed railway
that connects Karlsruhe in
southern Germany with Basel
just over the Swiss border is
182 kilometers long. The new
rails run parallel to an existing
line in most places. The idea
is to separate passenger from
freight transport and thereby
considerably increase capacity.
The trip will then take only
around seventy instead of one
hundred minutes. Construction
on the new segments began in
1987. The forty-four-kilometer
stretch from Raststatt-Süd
to Offenburg has been in
operation since late 2004.
The 9.4-kilometer Katzenberg
tunnel between Schliengen/
Auggen and Eimeldingen
opened eight years later.
Scheduled for completion
in 2042, the project is
expected to cost a total of
€11.6 billion.

Karlsruhe

Kenzingen
Riegel
Freiburg

Müllheim
Auggen
GERMANY
Basel Bad station
SWITZERLAND

superimposed if desired. They can examine a new stopping
point on the platform at a scale of 1:1, or walk through the
underpass. They can also “place themselves” between the
platforms, where they can inspect the innovative noise reduction structures that extend above the platforms and thereby absorb sound waves that would otherwise go up over the
vertical walls toward nearby residences. Known as galleries,
they are being used for the first time on the new line in the
Rhine Valley, explains Langefeld. “It gives you an idea already
of what the noise reduction systems—which are stricter than
regulations require—will look like.”
DB Netz’s aim is to use the 3-D object planning system
to detect problems earlier and thereby minimize defects and
delays. Project management is also professionalized by linking planning with scheduling and funding. Over the long term,
the aims are to adapt current planning to further reduce the
time required, and to use planning data for “BIM in operation.”
When combined with artificial intelligence, the data will
one day streamline both the operations and maintenance
of infrastructure facilities. Inspectors will be able to monitor tunnels and bridges by photographing and documenting
damaged areas on tablets. The data will automatically prompt
a repair proposal that includes a timeline and costs. For future developments of this type, it is important to exchange
information with other pilot projects and companies. But that
requires appropriate standards, especially at interfaces. As
Europe’s largest investor in infrastructure, Deutsche Bahn “is
a driving force behind innovation and is viewed positively in
the industry,” says Langefeld.
Porsche Consulting The Magazine
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A Treasure
for Those in
the Know
Text CHRISTIAN BUCK

Niobium is all but unknown in the
popular imagination. Unjustly so,
as manufacturer CBMM shows:
the raw material has exceptional
properties for industrial applications.
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T

he shiny, light-grey material is used
in pipelines, turbines, infrastructure,
and chemical plants. With a melting
point of 2,477 degrees Celsius, it
withstands the highest temperatures, yet near
absolute zero, it becomes a superconductor. Its
chemical properties are also extraordinary: the
miracle material is all but impervious to acids—
including the legendary aqua regia, a mixture of
concentrated nitric acid and hydrochloric acid,
which even dissolves the precious metals gold
and platinum. And that’s not all: as a component
of steel alloys, the metal enhances many material properties. So it comes as no surprise that
it is one of the most sought-after raw materials
in the world.
We’re speaking, of course, of niobium (atomic symbol Nb), number 41 in the periodic table
of elements. Thanks to its unique combination
of advantages, this metal has been indispensable in aerospace applications for many years.
It withstands the extreme conditions in rocket
engines as well as the searing heat of the spacecraft’s re-entry into the Earth’s atmosphere. It
also provides stability in bridges and the towers
for high-voltage power lines. And for the past ten
years or so, niobium has also been conquering a
new market: cars and commercial vehicles.
“There are 300 grams of niobium in the average vehicle today,” says Rodrigo Amado, head
of the mobility market segment for the Brazilian
company CBMM. Amado would know: CBMM
is by far the world’s leading supplier of niobium
products and technology. Founded in 1955, the
company operates the largest niobium production plan in the world, in Araxá in the Brazilian
state of Minas Gerais. Some 110,000 tons of the
stuff is produced there each year—roughly 80%
of total world production. And there is no end to
the bounty in sight—the deposits in Araxá alone
will suffice for 150 years and more. The main
products of CBMM are niobium oxide, which is
99% pure and is used in applications such as
lenses and turbines; and ferroniobium, which
contains 65% nickel and is of particular interest
for automotive uses. CBMM earned US$2 billion
with the raw materials in 2018, with the rest of
the market shared between two companies from
Canada and China.
Porsche Consulting The Magazine
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“We want to discover many more applications
for this unique metal.”
RODRIGO ARMADO
General Manager Automotive Materials Technology of CBMM

CBMM’s roughly 300 customers worldwide are served
by 2,000 employees, most of whom are based in Araxá. In
addition to five regional subsidiaries and offices in Asia, Europe, and North America, the company operates warehouses
around the world to quickly meet the demand of its industrial buyers. This includes numerous suppliers in the automotive industry.
Niobium alloys are particularly beneficial in the structural
components of cars and commercial vehicles. “Their strength
and formability increases while their volume and weight decrease,” says Amado. “This can enable a vehicle to be up to 20%
lighter, which results in a noticeable drop in fuel consumption.”
Occupant safety can also be improved, he adds, because niobium alloys are particularly effective at absorbing the energy of a
crash. “For this reason, many vehicle manufacturers are already
using niobium, though this is not widely known.”
CBMM wants to change that. The company wants to shift
from being a pure raw material supplier to being a partner of
its customers and working together with them to bring new
applications of the metal to the market. As part of that ef-
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fort, in 2015 the Brazilians initiated the Niobium Materials
Technology Project, which has worked in concert with vehicle manufacturers and suppliers, material producers, and the
science community to advance the use of niobium. Porsche
Consulting has accompanied CBMM along this path—in the
implementation of the innovation strategy and through its
detailed knowledge of current mobility trends.
After all, there are many applications in the field of mobility just waiting to avail themselves of niobium. The metal
enhances the magnetic properties of transformers and filters
and thereby boosts the output of electrical drives. When used
in batteries, it shortens charging times and enables them to
withstand more charge and discharge cycles without substantial capacity losses. “In our lab, we are working on precisely such applications, but also on new alloys of niobium
and other materials,” says Amado. For CBMM, it seems to be
paying dividends to be expanding beyond the extraction and
processing of the metal to tap new business fields.
One particularly tangible example of the use of niobium
in new products is a bicycle that CBMM developed together

Lightweight construction:
With the help of niobium,
the electric bike developed
by CBMM and its partner
EDG weighs just seventeen
kilograms. Right: CBMM is
a sponsor of the Formula
E racing series—which
Porsche will join in 2019.

Formula E

ELECTRIFYING

Photos EDG, PORSCHE

Whizzing through cities in thirteen races on five continents,
at speeds of up to 280 km/h: Porsche will be taking part in
Formula E, the electric counterpart to Formula 1, from December
2019. It’s a particular challenge for the manufacturer: for the first
time in its history, the carmaker will be entering a race series with
an electric car.

with the EDG company, which is also based in Brazil. Founded by former Formula E champion Lucas di Grassi, EDG aims
to revolutionize urban mobility. “Micromobility has expanded into a major growth field,” Amado notes. “That’s why we
want to direct the attention of manufacturers in this area to
niobium.” The Niobium Superlight bicycle’s innovative features include an electric drive unit, as well as a frame weighing just seventeen kilograms, in which 21700 lithium-ion
batteries with a capacity of 364 watt hours are integrated.
“The frame is not only light, but also easy to produce thanks
to the niobium alloy,” says Amado. “The bicycle will hit the
market before 2019 is out.”
It is with precisely such lighthouse projects that CBMM
wants to make niobium better known and advance applications in new fields. Amado isn’t just thinking of e-bikes, but
also electrically powered cargo bikes and the ever-morepopular e-scooters. “In the future, we will focus even more
on innovations and working with partners,” says Amado.
“Niobium is available in large quantities—and we want to
discover many more applications for this unique metal.”
Porsche Consulting The Magazine
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Quality in Space
Improves Life on Earth
Text JANET ANDERSON / Photos MARCO PROSCH

Thales Alenia Space believes in space
as humankind’s new horizon, which
will enable us to build a better, more
sustainable life on Earth.

M

ention Cannes and most people think of the international film festival and glamorous movie stars
who come to the small town on the French coast
of the Côte d’Azur every spring. But just a few
minutes down the coast a very different kind of industry plies
its trade too. This is one of the locations where Thales Alenia Space produces and assembles the satellites that support
our telecommunications systems, navigation, environmental
management, and scientific exploration.
On a seventy-five-hectare site directly in front of the
Mediterranean Sea, Thales Alenia Space engineers design
and integrate satellites. Their work includes thermal control,
harness, propulsion, mechanisms, and solar generators subsystems—from scientific payloads and optical instruments to
telecom satellites. Thales Alenia Space is a joint venture between the French group (67 percent) and the Italian company
Leonardo (33 percent) and has been building satellites here in
Cannes since the 1970s. “A lot of the work that goes on here
is actually extremely complex, which is one of the reasons
why we have such a highly skilled workforce,” explains Mark
Manley, Vice President Quality, Lean & Configuration Man-
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agement. “The 2,500 people who work at this site are driven
by a shared passion for space. They approach their jobs like
master craftsmen.”
The site includes one of the biggest seamless cleanrooms in Europe, 350 meters long and covering a total area
of 13,000 square meters. This is where satellite assembly
takes place. There is no disruption to the cleanliness chain.

Looking out

for new approaches to
ensure high quality in
space. Mark Manley on
the rooftop of the Thales
Alenia Space site near
Cannes, France.

“It’s all about reducing risk for flight material,” says Manley.
“The products we make have to operate in the most challenging environments. The stress these components undergo is
radically different from that in any other industry.” Manley,
who brings his extensive experience from working in a range
of other highly demanding industries, including defense, nuclear, oil and gas and transportation, should know. “Landing

on the surface of Mars with equipment able to search for
life or delivering pressurized modules to the International
Space Station orbiting the Earth at 27,600 kilometers per
hour—these are not activities that just any company can undertake,” he says. “This means that we take quality seriously.
Our customers recognize our products for high technology
and quality performance.”
Porsche Consulting The Magazine
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The space industry today is undergoing rapid trans
formation. Digitalization, automation, and rapidly changing
customer requirements are driving change. Responding to
these needs, Thales Alenia Space has introduced innova
tions in the products it makes and how it produces them. It
has pioneered the construction of satellite constellations, for
example, and is automating production lines and introducing
robotics and “cobotics”—collaborative robots—in production
facilities. “The space industry is evolving fast. Our customers
are demanding more flexibility because the needs and expec
tations of their customers, the end users, are changing fast,
and the competition is increasing,” says Manley. “It means we
have to develop new products quicker and at less cost. This
involves adapting and changing the way we work and think.”
This is why Thales Alenia Space has launched its “#QUAL
ITY is what we do” campaign. “We have strong assets in our
company, one of which is the expertise of the people who
work here. The campaign is about capitalizing on this,” says
Manley. With support from the highest level of management,
the quality campaign engages every employee. The aim is to
help people develop the appropriate mindset for taking deci
sive action and learn to focus on activities with added value.
“This is how we will ensure that we adapt quickly, where and
whenever needed, to our customers’ needs,” says Manley.
Engaging the highly qualified workforce is not just about
the implementation, but also the creation of the campaign it
self, which is critical to its success. “We quite deliberately ha
ven’t set out a checklist of actions that define ‘Quality.’ That’s
because the person who is best placed to know what quality
means is each of the well-trained individuals that we have at
Thales Alenia Space,” says Manley. “Their choices and actions
deliver quality. It is an iterative process—we learn as we go,
building on our successes.” In part the campaign is, therefore,
about empowering employees to rely on their own expertise
to drive quality. Supporting this is a rather different approach.
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“We are already
seeing that the
relationship between
our development,
quality, and
production teams
is even closer.”
MICKAEL MOREL
Head of Spacecraft Panel Equipment,
Thales Alenia Space

Mickael Morel,
Head of Spacecraft
Panel Equipment,
inspects a weather
satellite (large photo).
A research satellite
is tested in an
anechoic chamber
(p. 402 above).
Engineers work on
an antenna reflector
in a cleanroom
(p. 42 below).
Experts in protective
clothing assess a
satellite platform
element (p. 43 below).

With the help of Porsche Consulting, the campaign has now introduced
Q6, which offers a considerably more systematic approach to problem-
solving and driving improvements. “With Q6 we put the emphasis on
efficient execution across the company,” says Manley. “One of the aims
is to create a repeatable, robust structure that reinforces the positive
effects of standards and reintroduces the best rhythm. The Q6 way of
working allows us to better structure our approach during the production phases.”
Getting everyone on board was a key part of the campaign. Before
it was launched, Manley and his team visited every site to talk to managers and operators and find out where the challenges were and what
they believed the best solution would be. The response has been good.
“We are seeing a huge amount of engagement—people are really embracing and taking ownership of the campaign. We ensure they have
the tools and we give them support so that they can deliver. Everyone
is part of this,” says Manley. The campaign is already bearing fruit. The
company is seeing a quicker turnaround of key actions, which in turn
has a direct impact on programs: from shorter, more effective meetings
to improved adherence to schedules, reduced production interruptions,
and more efficient problem resolution. “Our customers will see the difference,” says Manley. The implementation of Q6 has been helped by
the hands-on approach taken by Porsche Consulting. “It’s not just their
in-depth knowledge that is a differentiator. It’s the way they engage
with the workforce,” says Manley. “This has contributed to delivering
the campaign in a speedy manner.”
The space industry, like the film industry, has its own glamour and
its own big stars. Thales Alenia Space is at the forefront of delivering
the digital technologies that are driving transformation. “We work on
new technologies years before they are put in service for end users,”
says Manley. “Right now, for example, we are introducing artifical intelligence in our products and processes.” Working for a company that
delivers high technology solutions for telecommunications, navigation, Earth observation, environmental management, exploration, science, and orbital infrastructures is undoubtedly exhilarating. But Manley’s motivation for joining Thales Alenia Space was not this alone; he
was also drawn by the possibilities that satellites offer here on Earth.
“The satellites we build here help us understand our world better and
optimize the use of our planet‘s resources,” he says. “It is about making
life on Earth more sustainable—there is nothing bigger than that.”

Q6 AT THALES ALENIA SPACE
Q6 is a quality approach that drives transformation
in manufacturing. To introduce Q6 to Thales
Alenia Space, Porsche’s consultants worked closely
with staff, bringing a combination of strategic
thinking and hands-on pragmatism. Q6 reinforces
the positive effects of standards by emphasizing
strictness, discipline, and rhythm. It also encourages reactivity throughout the company, igniting
employee motivation and supporting an ethos of
accountability. Porsche Consulting’s aim is to kickstart the process, escorting Thales Alenia Space
in building a company-wide program and ensuring
that it has the momentum to enable on-going
autonomous rollout.
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Next Stop Outer Space
Text MARC WINKELMANN / Illustration PIA BUBLIES

The earth might soon exhaust its
supply of certain essential resources.
Researchers are therefore searching
for new sources on the Moon, on Mars,
and in the depths of outer space.

ESA

Which laws govern the universe? How do planets
form, and how does life emerge? To learn more
about these questions, the European Space Agency
is sending observers into space: the Cheops space
telescope, used to study exoplanets, will be launched
at the end of 2019 and, amongst others, the LISA
gravitational wave detector will be launched in 2034.
Whether the ISS space station, orbiting 400 kilo
meters above the Earth, will continue to operate be
yond 2024 is something that ESA, together with its
partners, has yet to decide. Johann-Dietrich Wörner,
who directs ESA, has brought up the alternative idea
of successively establishing a “moon village.”

Cheops

The Cheops telescope weighs 280 kilograms,
has a diameter of thirty-two centimeters, and
draws the energy it needs to operate from
its 2.5-square-meter solar panels. Eleven
of ESA’s member states are participating in
this mission, which will extend to a period of
3.5 years, in collaboration with Switzerland.

Earth

There are currently
7.7 billion people living
on planet Earth. The
United Nations predicts
that this figure will rise
to 9.7 billion in 2050,
and more than 11 billion
by 2100.

NASA

The United States actually had little interest in returning
to the Moon—it was considered too costly, with too few
insights to be gained. President Donald Trump is now
putting the pressure on and urging for a new attempt to
be made. The Artemis program aims to put astronauts
on the Earth’s lunar satellite by 2024. Private aerospace
companies have already been asked to provide support
by contributing the landing technology, while NASA is,
at the same time, planning to use the Moon as a base
for advancing further into the far reaches of outer space:
it spends almost a quarter of its annual budget of
US$21 billion on deep space research.

Exoplanets

Exoplanets are planets
found outside our own
solar system. They do not
orbit our sun, but rather
another star. Several
thousand exoplanets have
been discovered to date.

BLUE ORIGIN

One day, “millions of people” will be living and
working in space, according to the founder of
Amazon, Jeff Bezos. This is why he and his com
pany Blue Origin are working on building the New
Glenn rocket, having unveiled the spider-shaped
Blue Moon lunar lander, which is powered by
hydrogen, in spring 2019. This will be able to
transport vehicles, scientific equipment, and—
potentially—astronauts to the Moon as well, as is
a stated objective. Bezos is hoping to prevent fu
ture energy crises by conducting further research
into the solar system. And he has another goal as
well: space travel should become as inexpensive
as commercial aviation is today.

The Moon

The Earth’s moon is the fifth-
largest in our solar system. It orbits
the Earth at a mean distance of
384,400 kilometers, and to date,
twenty-four people have stepped
foot on its surface. Scientists
continue to study the rock samples
brought back from it.

44

Porsche Consulting The Magazine

NEXT

25

ROSCOSMOS

To date, Soviet and Russian cosmonauts
have spent more time in space than their
astronaut colleagues in other countries.
The splendor of days past has faded into
distant memory, however. In an effort to
restore that former glory, Roscosmos, the
state aerospace agency founded in 2015,
has constructed the new spaceport Vostochny and is examining plans to send
tourists to the ISS space station in the future. Russia also intends to set up stations
in the orbits of the Moon and of Mars.

CNSA

China has only made a few manned flights into
space so far; however, it spends US$8.4 billion
annually for its civil and military aerospace
activities, and is quickly catching up. The government’s plan: to become the leading aerospace nation by mid-century. China’s strategy:
a space station of its own to rival the ISS will
be completed in 2023, and will focus on the
Moon from 2030 on, along with plans to deploy
probes to Mars and Jupiter. The National Space
Administration caused a furor in early 2019
when the Chang’e 4 space probe touched down
on the far side of the Moon—a spectacular feat
that no one else had achieved before. In 2018,
China was already launching more rockets into
space than any other nation.

Jupiter

Jupiter orbits the sun
at a distance of around
778 million kilometer,
taking 4,333 Earth days
to do so, and is by far the
largest planet in our solar
system. If the Earth were
the size of a grape,
Jupiter’s size would equal
that of a basketball.

ISS

The International Space Station—operated by
Europe, the United States, Russia, Japan, and
Canada—soars 400 kilometers above the Earth,
traveling at 28,800 km/h. The ISS has room for six
researchers, and needs ninety minutes to complete
one orbit of the Earth. Its construction, which had
to be done in space, required forty missions, and
the station has been inhabited since 2000. The
costs of development, construction, and ten years
of operation amount to €100 billion.

SPACE X

Bigger, further, cheaper: these are the criteria that
entrepreneur Elon Musk, together with 6,000 employees, is using as a basis to build rockets, some
of which can be used several times and—as is the
case with the Falcon Heavy—can deliver heavy
loads to the ISS space station. NASA contracts
account for the majority of the company’s turnover. It launches weather and intelligence satellites into space for the state-owned agency. Two
of Musk’s objectives: to fly tourists to the Moon by
2023, and to set up colonies on Mars. Should this
not succeed, then the technology used for propulsion can be utilized on Earth, with Musk speculating that it will be possible to reach any given
location in no more than thirty minutes.

Falcon Heavy

Falcon Heavy (right)
is currently the largest
rocket of all, and designed
for missions to Mars.
Its payload would total
16.8 tons on a flight like
this. When its missions
are closer to Earth, it
needs less fuel and can
transport a maximum of
63.8 tons. Its propulsive
force is eighteen times
that of a Boeing 747,
with each launch
costing US$90 million.

Mars

Billions of years ago, the Red Planet, which is half the size of
Earth, was warmer and wetter—nowadays, its surface
resembles a cold and dusty desert with only a thin atmospheric layer covering it. Mars orbits the sun at a distance of
228 million kilometers, with light taking 13.6 minutes
to reach its surface. A series of probes and spacecraft have
been sent to Mars by the US, Europe, and India to
conduct research into the planet.
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The Mobility Seers
Why a software company can already see the future of transportation.
Text EVA WOLFANGEL / Photos ANNE-SOPHIE STOLZ

Software from the PTV Group
shows mobility scenarios for
cities and logistics companies,
and calculates better paths
into the future.

P

aulo Humanes, the PTV Group’s manager in charge
of business development and new mobility, stands
in the new mobility lab at his group’s headquarters in
Karlsruhe. Featuring five monitors, a projection table,
and a wall-sized screen, the room functions as a control center that can take visitors on virtual tours. First stop: Barcelona.
“What do you think, how long should passengers have to
wait before being picked up by an autonomous electric car?”
asks Humanes. Visitors are asked to assume the role of mayor
and decide how the residents of this European metropolis
should be able to get around by rapid, safe, and environmentally friendly means of transportation. “How soon in advance
should they have to order the car?” And, “Should they be able
to get in anywhere, at any street corner, or only at specified
stops?” There’s quite a bit to decide.
But when all the key data are determined, the future unfolds in front of viewers’ astonished eyes, in the form of an
interactive scenario. A trip from any given point to the city
center, such as the famous La Rambla shopping street? No
problem. The screen on the wall shows the precise route—
and what else is moving in the city at the same time.
Developing realistic urban mobility scenarios is the core
business of the PTV Group. The three letters stand for Planung, Transport, and Verkehr (traffic). “We are developing
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into a global platform for mobility management,” says Humanes.
That includes examining not only current states of mobility but
also everything that will change in the future. For example, constructing a new bridge, or holding a major event for more people
than usual at a particular location, will have an impact on many
other parts of a city. The same applies to new mobility providers like Uber and Moia, whose ride-sharing concepts also affect
traffic. “Cities are complex and sometimes arbitrary entities,”
says Humanes. Yet it is still possible to calculate how they move.
“Forty years ago, PTV was already sure that technology would
change mobility.” That’s when the company was founded as a
spin-off of the Karlsruhe Institute of Technology (KIT). It has
since grown in every way, and today is active in 128 countries
and 2,500 cities. Some 15,000 people use its software.
And more than one million delivery truck drivers are guided
by software that is based on simulations from PTV. Thanks to
algorithms and historical data it can predict when recipients
can probably be reached—and uses this point in time to calculate routes that avoid unnecessary mileage. “We lower CO 2
emissions by 40,000 tons every day by this means alone,” says
Humanes. Other criteria are also considered, such as current
changes in traffic patterns and specifics of the goods being delivered. Are tomatoes going to one supermarket, and frozen food

“Logistics specialists
are saving 40,000 tons
of CO₂. Every day.”
PAULO HUMANES
Vice President, Business Development
and New Mobility, PTV Group

In dialogue

Every city is different,
says Paulo Humanes.
He and his team therefore develop individual
strategies for transport
and traffic.
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“You always have to
understand the entire
system.”
PAULO HUMANES

to another? PTV has long since established a dominant position
here. “There’s hardly a package in France that isn’t delivered
without PTV optimization.” Organizers of the world’s largest
sporting events also rely on the experience and expertise of this
German company. As do urban and traffic planners.
“Simulations let us look into the future,” says Humanes. To
illustrate this, he switches the view on the big screen to the next
stop, leaving Barcelona in the future for Karlsruhe in the present.
It’s 9:30 in the morning, and many streets and intersections are
marked in red. “It’s rush hour, and an accident has caused a traffic jam,” notes Humanes. But with one click, the system shows
different scenarios for how traffic can flow again—within ten,
thirty, or sixty minutes.
Congestion is just one problem for many of the world’s big
cities. Another is the quality of life in their central districts, which
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Traffic simulations

Paulo Humanes and his
team use current and
historical data to predict
how traffic patterns can
develop in the future.

often have to contend with a steadily shrinking amount of
space for pedestrians and recreational activities. One day the
city of Lisbon began discussing this problem with PTV. Its
planners wanted to make the city more attractive for pedestrians again, and commissioned a study on ways of doing so.
Among other things, the study revealed that cobblestones in
the city center were a problem for pedestrians—by causing
many to stumble. “The analysis showed that this happened
most often outside bars and restaurants,” says Humanes. The
reason, however, was not inebriated patrons, but logistical
practices. Many large trucks stop in front of bars to deliver
crates of drinks. The trucks are too heavy for the cobblestones, and make them uneven. “You have to look very closely
at things if you want to plan the future,” remarks Humanes. As
a possible solution, PTV suggested that parking garages be
converted to micro-delivery hubs, i.e., local distribution centers where many goods can be transferred from big trucks to
smaller electric vehicles for delivery to their final destinations.
“If you don’t need cars in Lisbon anymore, then you can use
the parking garages for other purposes,” he adds. Their roofs
can hold new bars, or be converted to public squares.
The Lisbon study used simulations with historical data
and future projections to show that the city could have robotaxis, i.e., shared autonomous vehicles, to meet its transportation needs with only a fraction—just 10 percent—of the
cars used today. If that were to happen, it would usher in an
entirely new form and culture of mobility that would dispel
the red lines on the screen in Humanes’ headquarters. The
Portuguese manager is optimistic that this will in fact happen. “All over the world we’re seeing how technology is transforming mobility,” he says. And puts it in even more specific
terms: “There are clear indications that PTV is changing the
world.” That is the reason he moved to Karlsruhe after ten
years in the English city of Newcastle—to work for sustainable, efficient, and safe transportation at PTV.
Lisbon is taking concrete steps toward a sustainable
future. It has already installed 300 charging stations for
e-cars, and required Uber to offer more rides in electric vehicles. At the same time, the city is lowering the fares for its

“Mobility can be an environmentally
friendly service. But there
aren’t any blanket solutions.”
PAULO HUMANES

LISBON STUDY
Shared services, lower congestion
How can congestion and emissions be lowered
without restricting mobility? To answer this question, the OECD’s International Transport Forum (ITF)
worked with PTV and other partners in 2015 to
simulate different configurations in which passenger cars, buses, and taxis are replaced by six-seat
shared taxis. The taxis offer door-to-door service on
demand. They are supplemented by taxi buses that
offer corner-to-corner service and that need to be
booked thirty minutes in advance.
The result: if Lisbon replaced all private cars,
buses, and taxis by fleets of autonomous rideshare vehicles, it could lower CO₂ emissions by
62 percent. The number of vehicles would also
drop dramatically. Nine out of ten cars would no longer be needed, which would free up a lot of space.
The study also examined whether residents would in
fact give up their private cars, and nearly one quarter
of respondents said that mobility in whatever form
is more important to them than owning a car. The
study was repeated in Helsinki in 2019, confirming
these results.

public transportation system. “Mobility can be an environmentally friendly service,” says Humanes. “But there aren’t
any blanket solutions.” Every city is different, and good simulations that take all eventualities into account are needed
to plan for the future.
“You always have to understand the entire system,” insists
Humanes. This approach protects him and his colleagues
from a common fallacy, namely, that robotaxis will necessarily lower levels of traffic. “On the contrary, the danger is that
more people will take cars.” After all, it’s convenient not to
have to drive, and to get around without losing time in traffic
jams. Lisbon’s estimated 10 percent of vehicles it will need in
the future will drive day and night, in contrast to cars today,
which spend an average of twenty-three hours a day parked.
“That’s why we also need excellent public transportation.
Simulations have to show whether new systems are feeding
passengers into the metro system, or drawing them away
from it.” A rapid metro system and robotaxis for the last few
kilometers are good for everyone—both passengers and the
environment. And that, says Humanes, is the future.
Porsche Consulting The Magazine
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Rise of the
Vertical Starter

Development
PHASE 1

By 2025

From concept to mass market:
how the commercial business of
air taxis is coming along and which
actors are driving its success.

S

mall VTOL aircraft are no panacea for the
mobility of the future, but they can provide
a useful complement. In particular, they are
competitive at distances of twenty kilometers or more. Thanks to their electric drive systems,
they are quieter, safer, cheaper, and more environmentally friendly than helicopters.
Porsche Consulting forecasts that by 2035, a
global market for passenger flights with a volume of
US$32 billion and up to 23,000 registered electric
vertical takeoff and landing (eVTOL) aircraft could
emerge. This would be joined by a market for goods
transport and services such as the inspection of
industrial facilities with a volume of US$42 billion.
Assuming, that is, that the development proceeds
through four phases in which regulations are set
forth, infrastructure established, and societal acceptance is assured.
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Concept car: The future
of vertical mobility
next25.de/EN/vertical_mobility

In the first phase leading
up to 2025, risk-tolerant
entrepreneurs will develop
certifiable eVTOLs.
There‘s no shortage of ideas:
There are currently some 140
concepts from aviation OEMs,
carmakers, and tech start-ups.
The key thing is to establish a
specialized, experienced team
that substantially improves
the drive systems and range of
eVTOLs without compromising safety. Recommendations
for regulation standards are
primarily being defined in the
US and Europe, but Chinese
regulatory authorities are also
very active. The capital investment for manufacturers up to
certification amounts to roughly
US$1 billion.

Photos GETTY IMAGES, PORSCHE CONSULTING
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Growth
Use

PHASE 4

From 2030

PHASE 3

Testing

From 2025

PHASE 2

2022-2025

In the second phase, the goal
is validation of the concepts
on initial test routes.
Pioneering cities like Singapore, Dubai, Dallas, Melbourne,
and São Paolo will provide start
and landing sites as well as
limited air corridors. In these
test locations, air taxis will
have to demonstrate that they
represent a useful complement
to the existing mobility mix and
thus more than simply an electric alternative to helicopters.
To demonstrate their added
value for society as a whole and
not just wealthy individuals,
manufacturers and governing
bodies must underscore the
broad utility of eVTOLs, for
example through police drones,
emergency service deployments, or organ transplants.

One important factor for
the attractiveness of drone
flights is the accessibility
and number of start and
landing sites in the cities.
Step by step, an adequate
infrastructure must be established at transport nodes,
railway stations, and high-rise
rooftops; parking garages must
be provided and vertical mobility must be integrated with
public and private, groundbased transportation options.
The goal of integrated control
is to optimize traffic flow and
lighten the burden at neuralgic points. Reliable service
will also depend on having a
sufficient number of stations
for charging the batteries as
well as an air traffic monitoring
system with trained personnel
to ensure safety.

In the fourth phase, starting
in 2030, manufacturers and
providers will begin to scale
up their business models and
expand them to other cities
and regions.
As their ranges grow and
charging times shorten, drones
will become increasingly widespread. According to conservative projections, the potential
is for sixteen cities worldwide
by 2035, with more progressive estimates ranging up to
sixty-four cities. The costs for
individual passenger flights offered in two- to eight-seat units
will be in the premium range
and only marginally higher than
for comparable taxi rides. There
will be little displacement of
other means of transportation
such as cars or buses; air taxis
will be just another option in
the mobility mix.
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Taking the
Tram to
the Future
Text SVEN HEITKAMP/ Photos MARCO PROSCH

Big cities all over the world are developing new, flexible,
connected, and on-demand mobility strategies.

Bus per click

Bus service where
and when you want
it. Smart options will
supplement schedules
in the future.

U

lf Middelberg’s fingers fly across a
map showing blue streets, white
cars, trains, and bicycles—and a wide
yellow arrow pointing straight to the
future, on an innovative app for Leipzig’s public transportation company. In 2018, Leipziger
Verkehrsbetriebe (LVB) served 156 million passengers, 18 million more than it did five years
ago, and Middelberg is one of its managing directors. The app’s innovative graphics clearly
indicate the direction he wants the company to
take in the future. He intends the LVB to be more
than a well-oiled bus and rail system. It should
also be a flexible, connected mobility provider
for all modes of transportation in Germany’s
fastest-growing major city—including car shar-
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ing, rental bikes, shuttle services, taxis, and autonomous transport systems. In short, it should
reflect “mobility as a service” (MaaS).
The “Leipzig mobil” app is one of the first major elements of this strategic approach. In addition to ticket sales and schedules, it gives users
access to a bike rental system called Nextbike, a
regional car-sharing company, and taxis. The app
also lets users directly compare different means
of transportation and routes. It bills them monthly for all the rides they take. These features give
customers more freedom in getting around the
city and make LVB one of the most innovative
municipal companies in Germany.
“Younger people in particular no longer want
to be bound to a private car or a monthly pass,”

says Middelberg. “One of our major aims is to
serve the growing trend toward a sharing economy.” The goal is to offer multiple parallel mobility solutions, which build on the backbone of the
bus and tram system but also extend far beyond
it and are well connected. Customers who value
flexibility need real-time information for prompt
transportation services—and options that go beyond rigid timetables.
The electronic billing service is intended
to free customers from complex fare systems
and high prices for single tickets. The vision is
for smartphone apps or chip cards to calculate
the most favorable fares based on where users
start and end their journeys. “We want to separate use from payment,” says Middelberg. That is
more convenient for customers and more cost-
efficient for the company. But that’s not all. The
data thereby acquired give the mobility provider a
better idea of passenger use patterns and enable
it to further optimize its services.
Smart ticketing is on the rise in major cities
around the world. In the London metropolitan
area, for example, passengers can use not only
Oyster cards but also contactless credit cards for
a pay-as-you-go option. The Whim app from the
Finnish company MaaS Global offers access to
public transportation, bicycles, taxis, and rental
cars in Helsinki. It is also used in Birmingham and
Antwerp. Hong Kong’s Octopus card and New
York’s OMNY are just two more examples of how
cities are developing strategies for standardized,
contactless payment systems by smartphone,
travel card, or credit card.
Leipzig enjoys ideal conditions for new solutions of this type. With a population of 600,000,
it has the second-largest tram network in Germany after Berlin’s. Its population has increased
by 100,000 over the last decade, and its annual
passenger figures have risen by tens of millions.
Vehicle fleets and driver teams have grown in response. The city is pursuing a sustainable transportation strategy that aims to raise the share
of all trips taken by rail and bus from the current
18 percent to 23 percent by 2030. It aims for
the share of trips taken by car to decrease from
40 to 30 percent. And that, says Middelberg,
makes the city center a more attractive place for
shopping, entertainment, and other experiences—which gives it a competitive advantage over
online shopping. This is by no means an anti-car
policy. On the contrary. “For cars to still be fun
to drive, we need our cities to work. Good public
transportation is part of the solution.”
LVB is working together with IT experts and
scientists from the Max Planck Society on a
“mobility factory” project to develop dynamic

Ulf Middelberg

frequently takes the
tram himself. The LVB
app now makes it even
easier to combine
different means of
transportation.

“One of our major aims is to
serve the growing trend
toward a sharing economy.”
ULF MIDDELBERG
Managing Director, Leipziger Verkehrsbetriebe

routing and improve connections and interfaces.
Instead of laying more rails, LVB has set its sights
elsewhere, with a focus on digital solutions for
services such as shuttles to outlying areas of
the city. Autonomous vehicles are also expected
to play a significant role in the future. Leipzig is
having a consortium of companies and experts
develop a driverless electric bus for up to sixteen
passengers that will run—at speeds of up to
70 kilometers per hour—on its streets by 2021,

both as part of its public transportation network
and available by app. Major aims include providing better service to large places of employment
on the outskirts of the city such as the Porsche
and BMW plants and improving connections to
Europe’s largest logistics hub for DHL Express.
And that‘s not all. A variety of innovative tram
projects are running at the same time. Traffic
lights are being connected to the digital control
system and phased to facilitate tram flow. In ad-

dition, free Wi-Fi service has now been installed
at each of the tram stops located in the city center and is being expanded to further parts of the
city. All 1,200 drivers have been issued tablets
to give them faster access to shift schedules,
current traffic information, and digital keys for
buses. In addition, a joint project with DHL has
set up a platform and vehicles for new employee ride-sharing options, including the associated
job tickets. “Every passenger has their own mobility needs,” says Middelberg. “Public transportation can meet them with smart services.”
Porsche Consulting is supporting LVB on its
path to becoming a mobility service provider. Its
transformation is based on the following business strategy: an all-round service provider can
take on new business models and help shape
the competitive rules of the game—instead of
standing by while private providers forge ahead.
As Middelberg puts it, “We want to take our cut
of the digitalization profits.”
Porsche Consulting The Magazine
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Collaborations on
the Data Highway
Text WOLFGANG GOMOLL / Photo RENOVO

Renovo CEO Chris Heiser likes to share.
His software architecture is open to others. This generosity
pays off—for mobility solutions of the future.

T

he apple doesn’t fall far from the tree,
as the saying goes. In the case of Chris
Heiser, the venerable dictum could
hardly be more applicable. His father is
an aircraft engineer and his mother a technician.
“It’s true. Tinkering and working with software
are in my DNA,” says the co-founder of the auto
motive start-up Renovo. Actually, as a youngster
Christopher wanted to emulate his boyhood hero
Tom Cruise in his favorite film, the fighter-pilot
epic Top Gun, and become a jet pilot himself. “But
then I realized how repetitive and regimented the
work is,” Heiser explains.
So instead of climbing into the cockpit of
an F-16, he went to the lecture hall instead. In
1992, Chris Heiser enrolled at Carnegie Mellon
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University, a highly regarded private institution
in Pittsburgh, Pennsylvania, to pursue a degree
in mechanical engineering. Heiser founded his
first start-up while a student at CMU, where
Lycos—the very first Web-crawling search engine—was being built. After graduating in 1996,
the programming whiz continued his trailblazing
ways, designing cell phones equipped with a
camera as the top product manager at the LightSurf company. “That changed the way people
communicated with each other and paved the
way for Facebook and Instagram,” recalls Heiser.
The forty-four-year-old has founded six
start-ups all told. He founded Renovo together
with Jason Stinson in 2010 and based the company in Silicon Valley. There, he and his forty-

person team are hard at work on autonomous
driving, and boast some prominent partnerships,
including one with Stanford University, which
also conducts research in the field. “It was only
when we started working with Stanford that we
realized that data management is the biggest
challenge in automated driving. A few thousand automated cars in an urban setting like
Manhattan generate more data in one day than
Facebook does,” says Chris Heiser, illustrating
the magnitude of the task. The data that will
initially make autonomous driving possible also
bears tremendous potential for further commercial applications—and Renovo already has some
customers lined up who want to work with it.
“That will be the next big wave,” predicts Heiser.
Renovo’s approach for data management is
the open software platform AWare, which, like
the Android and Linux operating systems, allows
anyone who wishes to get involved. “We have no
interest in owning the software solutions on our
platform. What we want is to enable our customers and partners to offer their own software
solutions,” says Heiser. This type of open-source
approach is also already established in the field
of medical devices and aviation—both highly
sensitive areas. The advantage? “That way we
enable quicker innovations,” says Heiser. Rather
than a closed system and small computing units,
Renovo relies on a software ecosystem currently
comprised of dozens of partners.
AWare can be integrated into different vehicles. The idea is that the customer will be able to
choose from various software products with different functions to control the autonomous vehicle. The aim is to reach what is known as level 4 in
the near future: for instance, autonomously driving the same route back and forth in a suburb at a
relatively low speed. For this reason, Heiser prefers the term “automated driving,” because the
“action” is repeated over and over again. When
will that be possible? “Now,” says Heiser—the
only question is where. Pilot projects are already
underway. Little by little, he says, the technology
will improve and become more common. Heiser
compares it to the advances made in flight over a
century ago: it began with little “hops” that were
only possible in ideal weather—and now people
can fly around the world.

Video

Visit at Renovo‘s start-up
garage in Silicon Valley:
next25.de/EN/renovo
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Video

Porsche Consulting met up with
Danny Shapiro at Nvidia‘s headquarter
Endeavour in Santa Clara, California:
next25.de/EN/nvidia

Building the Brains for
Autonomous Vehicles
Text JANET ANDERSON / Photos CONNIE ZHOU

Nvidia’s technology is the foundation for virtually
all computing today. Now it is working on the transportation
systems of the future.

N

vidia’s new headquarters in Santa
Clara, California, is triangular—inside and out. Walk into the vast
building and the eye is met with
sharp floor-to-ceiling angles separating wide
open spaces, floodlit with natural light streaming through triangular skylights.
The building is called “Endeavor”—a fitting name for a company that has been at
the leading edge of graphic technology for
over twenty-five years. Nvidia’s graphic processing unit (GPU) was the brain power that
sparked the growth of the PC gaming market
and has redefined computer graphics ever
since. The triangles pay homage to those
roots: early 3-D graphics are comprised of
triangles.
“At Nvidia, we’re always pushing boundaries, always looking to solve the hardest
problems,” says Danny Shapiro, Senior Director of Automotive. From special effects
and computer-aided design to virtual reality,
there is hardly an industry that has not been

revolutionized by the company’s technology. The latest is transportation.
It is a relationship that began two decades ago
when Nvidia’s computer-aided design tools were
first used by carmakers to create new design concepts faster. Then with the rapid advances in consumer electronics over the last ten years, car makers
started asking Nvidia to help modernize the cockpit.
Its GPU technology was used to bring sophisticated graphic user interfaces and
touchscreens to in-car infotainment.
Today, Nvidia is moving even
further into the inner workings of
the car, using its leading know-how
in accelerated computing and artificial intelligence to develop the brains
for autonomous vehicles. It is a
job that Nvidia’s technology is perfectly suited to. An
AV’s cameras, radars, and
sensors generate massive
amounts of data that need
to be processed in real

time. This requires hundreds of trillions of operations per second—around a terabyte of information every couple of hours.
“We’re working toward replacing the driver
with an AI brain; we have to train that brain to take
in sensor data, understand it, and make decisions
faster and more accurately than any human,” says
Shapiro. “It is perhaps one of the world’s most
complex computing challenges. With Nvidia Drive we’re able to analyze all that information. Our
massively powerful processors perform this task
better than anything else.”
There are already self-driving cars on the road
today, but they are not fully autonomous, as a human safety driver is still required. Before the human
driver can be removed, autonomous vehicles must
prove they are much safer than human-driven vehicles. “There’s a lot we still have to do to get to that
point. For example, we have to train the software
so that it can detect not only a pedestrian about to
cross the road, but also whether this pedestrian is,
perhaps, distracted and hasn’t seen the car,” says
Shapiro. “Safety is our highest priority. Everything
we’re focused on revolves around it.”
Training and testing the AI software takes time,
which is why Nvidia has developed a cloud-based
simulation platform, Drive Constellation, to help
speed up the process. It enables millions of miles
to be driven in virtual environments, over and over,
in diverse scenarios. It is an efficient way to test
and validate the brains that will one day take over,
before testing takes place on real roads.
“We believe that the next generation of transportation is autonomous,” says Shapiro. “The
advantages are enormous. Autonomous vehicles
will make our roads much safer and reduce congestion. And it won’t only be cars: there will be autonomous trucks, shuttles, and buses as well as
agricultural and construction vehicles.” Nvidia
is working with virtually every car and truck
manufacturer and with all the sensor and
mapping companies to get us to that autonomous future.
Today, Nvidia is an established technology giant, but it is still as nimble as a startup. “Here in Silicon Valley we’re constantly trying to do things that have
never been done before,” says
Shapiro. “Our ability to anticipate change and reinvent
ourselves quickly has been
the foundation of our
success.”
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Just How Well Do Computers
Understand People?
Many things seem to move faster in China. And with more ease.
The Volkswagen subsidiary Mobility Asia, which is now active in the
country, develops digital services that make everyday life easier.

S

ania de Miroschedji had of course heard about the
speed at which life proceeds in China. He’d also
heard about the enthusiasm locals have for new
technologies. And yet it still leaves him plenty of
reasons to scratch his head, even a year since moving there.
At a market just outside Beijing, for example. Cash? No one
uses that any more. Not even seniors. When an elderly farmer
sells cabbages to a retiree, both pull out their smartphones.
She scans his code, the payment is confirmed.
Or when ordering food. All you need is an app. And then
there’s the delivery robot that looks like R2-D2 from Star
Wars. It was standing in front of the door to de Miroschedji’s
apartment one evening, opened a hatch, and handed over the
food that had been ordered while the display told him to enjoy
his meal. “Digitalization is permeating all segments of society
in China,” says de Miroschedji. “And this technology can inspire more enthusiasm than I ever thought possible.”
How else it can be used to make everyday life easier for
people is something the chief financial officer intends to find
out with his start-up Mobility Asia. The Volkswagen subsidiary, headquartered in the Chaoyang business district,
was founded in May 2018 in order to develop connectivity
solutions. This encompasses all the services “that run on a
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head unit,” as de Miroschedji explains—for example, parking,
charging, music streaming, and payment services.
These services used to play a subordinate role in the automotive world of yesterday, if they managed to play one at
all. The design, the range, the type of motor—these were the
critical factors. The Chinese value high-quality workmanship,
says de Miroschedji. And yet digital assistants with additional
functions are becoming more decisive for them. “This will be
a vehicle’s USP in the future.” Structuring this transformation
will be “a pretty big challenge” for all manufacturers. And will
be for the German manager as well, who studied at the European Business School in Oestrich-Winkel in Hesse, and was
most recently in charge of the in-house consultancy Volkswagen Consulting. He now intends to focus on establishing
the VW Group’s mobility business in Asia. The newly founded
company already has a staff of 250 employees. That figure will
continue to rise. Speed is everything. “The rate of adaptation
is extremely high. When a company comes up with a new invention, it only takes a year until the entire industry is reverse
engineering it.” This includes robots with big, wide eyes that
talk to the driver and front passenger—and are all the rage.
What might remind Europeans or Americans of childhood
toys is actually providing promising solutions for mobility. Digitalization is expected to help to keep urbanization and traffic chaos in check. Sania de Miroschedji considers the “smart
city”—the intelligently interconnected city—to be the “culmination of the mobility of the future.” And this in China, of all
places, where longer routes tend to be covered by airplane and
train, while cars, in contrast, face so much congestion in urban
areas that he says: “New mobility concepts have an enormous
potential here.” In order to make the situation more tolerable,
Mobility Asia is creating scenarios and planning services that
will provide assistance. Scenarios and services like the following one: a driver is sitting in the car and tells the vehicle that he
would like to go to the movies and needs to charge his electric
battery at the same time. The onboard computer books everything in advance—the parking spot with the right kind of plugin charging station, and the movie tickets. The bill is charged
to the car’s license plate, while the charging process can be
monitored on a smartphone app designed just for this purpose.
Voice recognition technology plays a key role and enables
dialogue. Sania de Miroschedji explains, “This is made possible by artificial intelligence, which, when asked if I need to
wear a jacket, understands that I want to know how warm it
is outside.” An innovation that is being embraced enthusiasti-

Sania de Miroschedji
(left) has been working
in Beijing as the chief
financial officer for the
Volkswagen subsidiary
Mobility Asia since summer
2018. He manages the
Group’s business with
digital services in China.
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Text MARC WINKELMANN

A PIONEER IN E-MOBILITY
China is the largest market for new energy vehicles
(NEVs): vehicles powered by battery, plug-in, hybrid,
or fuel cell drive technology. One million vehicles were
sold in 2018—that is 3 percent of all new vehicle
registrations. By May 2019, this figure had doubled
to 6 percent—thanks to state planning, incentive
schemes, and bans: cities including Beijing, Shanghai,
Guangzhou, and Shenzhen are placing restrictions on
the sale of vehicles with combustion engines, holding
lotteries for license plates. In contrast, NEV owners
are often allowed to park where they like, receive discounts when charging their vehicles, and are granted
tax rebates. And as of May 2019, some 976,000
charging stations had already been installed—an
increase of 70 percent over the year before.

cally in China. “The Chinese are really excited about artificial intelligence—something that can be seen in smartwatches, which are very widespread here.”
For Mobility Asia, this work is like putting together pieces of a puzzle. These
pieces are developed in partnership with the management of parking facilities, or
manufacturers of charging stations—or are produced on its own initiative, in agile
processes that are significantly shorter than previous software development processes by automotive manufacturers. And despite the cutthroat competition, de
Miroschedji is having an easier time recruiting the right IT experts than he would
in Germany. “Some universities are qualifying large numbers of programmers. In
magnitudes that really make your mind boggle,” he says. Chinese government policy to steer developments and plan for the long term certainly helps this along.
Which doesn’t rule out the fact that things sometimes proceed at a breakneck speed. When Sania de Miroschedji drove to work one morning, he found
that the road passing by his office had been transformed into a huge construction
site overnight. And so too had all the other roads in the district as well. Just two
days later, the roads were once again fit for traffic. Just like that, all of a sudden.
De Miroschedji didn’t even realize the work was being done. And he’s still scratching his head about that.
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Mobility of
the Future
Everyone is talking about
“new” mobility. But what is it exactly?
A look into the future.

Electric

3

Electrification is reshaping the mobility
landscape. In 2020 there will be a tipping point
in market supply for electric vehicles. This will
not only result in significantly higher sales of
electric vehicles, but also lay the foundation
for sustainable mobility services in urban areas
resulting in cleaner air, less noise pollution, and
higher quality of life overall.

Illustration MARIO WAGNER

1

2

Connected

Shared

By the year 2020 the majority of new vehicles
sold will be connected, opening a substantial revenue potential for digital on-demand
services such as onboard entertainment and
remote vehicle updates. In-car experiences will
change dramatically, offering consumers
personalized ambient environments that
augment their travel time.

Mobility-as-a-service (MaaS) refers to the
shift from physically owned modes of transport
toward shared mobility solutions that can be
consumed as a service—a market that is projected to provide 95 percent of the passenger
miles traveled over the next 10 years. In the
future, consumers will no longer unlock their
cars in the morning but enjoy on-demand
mobility at the push of a button.

4

Autonomous

Urban

In 2025 the availability of self-driving technology promises improved traffic flow, better use
of personal time and new growth avenues for
hardware, software, and service companies.
The interior design concepts for autonomous
pods suggest that consumers will be able to
work, enjoy leisure activities, or even do physical exercise during their travels.

In the year 2030 an estimated 60 percent of
the world’s population will live in cities, which
is why mobility has to be viewed holistically
from a city resident’s perspective. Hence, service providers must understand the particularities of individual mobility behavior. The sheer
mass of data can be utilized to create highly
personalized mobility offerings and increase
transportation efficiency by connecting
travelers with a common destination.

5
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No Car?
No Problem!

Even without owning a car, people can still be mobile
at any time and have a fun driving experience to boot:
the number of companies with new sharing services
is growing—and their digital services are becoming
increasingly sophisticated.

Moia

– Smart route planning
Sharing rides, saving money: Volkswagen is pursuing this
idea with its new brand Moia. Anyone who wants a ride
simply calls one of the black-and-yellow electric minibuses;
an algorithm then calculates which additional riders have
a similar destination and can be picked up along the way.
Up to six individual drives can be avoided in this manner.
The start in Hanover and Hamburg has come off without a
hitch, and the utilization
and convenience have
been a hit: each vehicle
is equipped with Wi-Fi
and USB connections to
provide an alternative for
those commuters who
wish to use their travel
time for work.

Passport

– Porsche subscription
Cayenne during the week, 911 on holidays:
members of the Passport subscription program can
choose from and switch between up to twenty-two
Porsche models—as flexibly as watching Netflix
series. Only available in Atlanta, Georgia, so far.
Video in the online magazine
next25.de/EN/passport

We Share

New competitor on the carsharing market: Volkswagen has kicked
off We Share in Berlin. In contrast to the competition, We Share
customers are exclusively electrically propelled—in 1,500 e-Golfs,
for starters. The fleet will later be expanded to include e-up! and ID
models. As of 2020, the Group will extend the service to other cities and metropolitan areas in Germany, Europe, and North America.
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– Electric fleet for rental
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Grayson and Charlotte
Age 3, USA
Photo DANNA SINGER

2019

2044

Charlotte and Grayson don’t necessarily need a lot
of toys. They always have each other, almost around
the clock. These three-year-olds are twins. They live
together with their mother, two fish, and a lizard on
the east coast of New Jersey in the city of Toms River.
They share a room, of course. There, in their yard, or
in the park, they love to play—and would prefer to
keep doing that “forever.”

Trying something out, moving on if it doesn’t work,
learning by doing—what Charlotte and Grayson do
in their room is the future of work. They could advise
companies on implementing iterative processes. The
ability to come up with innovations fast is in high
demand in all sectors and at all levels. Ambitious
countries that are home to many start-ups are new
competition for the US.
Porsche Consulting The Magazine
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Porsche: Taycan Factory

Smart Factory

ABB

Farewell to the assembly line:
In producing the Taycan, the
manufacturer turned old
methods on their head – page 64

Efficient, versatile, reliable,
sustainable, attractive: The mode
of production for tomorrow and
beyond – page 68

What will the factory of the future
be able to do? A visit to Switzerland and the automation experts
at ABB – page 72

Deutsche Lichtmiete

Porsche: Quality

W&W brandpool

The company leases out
lighting systems—and is turning
its business into a digital
platform – page 74

How is quality changing through
digitalization and electrification?
Frank Moser knows
the answer – page 78

Rethinking insurance: The
new business endeavor from
the W&W Group is appealing
to young people – page 82
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How Can the
Smart Factory of
the Future Mass
Produce One-Offs?

Production facilities of the
future will be digital, connected,
fully automated, and (almost)
autonomous. Producers will
be able to respond quickly to
changing requirements—and
customers to send their orders
straight to the robots.
Porsche Consulting The Magazine
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New
Drive
Text GERALD SCHEFFELS / Photos JÖRG EBERL

Porsche is presenting the Taycan—
its first fully electric car for the roads.
Also new is the production concept.
The decision not to use a fixed
assembly line is just one of many
innovations and premieres.

I

t smells like fresh paint, and the mobile platforms on
which workers are assembling cars are not yet running at
full speed. A specialist from the systems maker walks behind a small automated vehicle that is navigating through
the hall to learn its way around. Soon it—and many of its
“colleagues”—will be delivering components on their own to
the individual assembly stations.
This is what the world’s most modern automotive production plant looks like in late June 2019. It is located in one of
the automotive industry’s most historically significant sites—
Stuttgart-Zuffenhausen, the headquarters of the Porsche
sports-car maker. Here is where the Porsche Taycan, first
presented to the public on September 4, is being built.
From an emotional perspective it makes a lot of sense for
both the iconic 911 sports car and the potentially iconic new
Porsche automobile to be made at this factory so rich in history and tradition. From the rational perspective of Porsche’s
planners and production experts, however, the idea was daring. And that’s putting it mildly. The company could have had
it easier. As Zuffenhausen site manager Christian Friedl put it,
“We’re already making superb use of our capacities, we have
hardly any room for expansion, and we’re building cars in the
middle of a city right next to residential areas.”
The fact that the plan was nevertheless put into practice
has a lot to do with effort and enthusiasm. The planners began by developing a concept that also elicited enthusiasm on
the part of the board. “Not a single square meter of additional
ground was paved over for the new facility, and all of it was
installed on the existing site,” reports Friedl with pride. Moreover, production of the Taycan will be entirely CO₂ neutral. To
make the facility interesting from an economic perspective as
well, Porsche offered a site package to bring its own workforce
on board. “All the employees have contributed at least indi-

64

Porsche Consulting The Magazine

rectly to this project,” explains Friedl. “If it becomes as successful as we think it will, they too will profit accordingly.” The
decision was made at the end of 2015. Then the clock started
running. As planning director Wolfram Kirchert remarks, “We
had just forty months to plan and build the new plant.”
This was only made possible because the Porsche planners
first created a “digital twin” of the plant. All the data—for the
building shell, production equipment, comprehensive building
technical systems, and the car itself—were compiled into a
single model. Reiner Luth, then the head of the Taycan plant
project and now in charge of the e-car segment, recalls, “It
was absolutely fascinating, including for experienced planners.

Pure Energy

The drivetrain is mounted
on automated guided
vehicles (AGVs).
Two permanently excited
synchronous motors
combine to generate
440 kilowatts (600 hp).
The battery pack ensures
a range of 500 kilometers.

While there was still a twenty-five-meter construction pit on the grounds,
we could put on headsets and already see the complete production hall.”
That was not meant as a pleasant diversion. It saved a lot of time by enabling the team to determine how they would install the production and
conveyor systems, with detailed specifications right down to the last inch.
“Collisions” and planning mistakes were immediately evident. “It enabled us
to minimize the inevitable risks involved with a new production system, new
car, new drivetrain, and many new employees,” says Kirchert.
The new plant was finished in the record time of just seventeen months:
twelve for the building itself and five for its systems. In parallel to that, the
first cars in the preliminary series were already being made at the pilot
center. “We deliberately included people who would later be working on

standard-series production, and also the operating systems we’d be using later on like the automated guided vehicles (AGV) and handling equipment,” Luth explains.
Standard-series production is now underway. Because space in Zuffenhausen is limited, the Taycan is being made on three levels. Visitors to
the Taycan production facility might be surprised to see that people have
not been replaced by robots. As Friedl reports, “We have hired and intensively trained 1,500 new employees for the Taycan and its derivative the
Cross Turismo.” The underlying principle of Porsche Production 4.0, as the
current production concept is called, continues to emphasize a focus on
people. “As far as we are concerned, the aim of Industry 4.0 is to support
workers. It will make manual processes more effective and enhance their
Porsche Consulting The Magazine
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quality even further. What we are doing here is perfecting our
production system.” The early stages of developing the concept with Porsche Consulting are very vivid in his mind. “Many
of the ideas we came up with then have now become reality.”
The most obvious innovation in the Taycan assembly facility is the absence of a fixed mechanical conveyor system.
“This is a world premiere in automotive flow production,” says
Luth. The cars are assembled on automated guided vehicles,
or AGVs, which move on their own. Materials are supplied by
around fifty smaller AGVs. The concept offers considerably
greater flexibility. When a new version of the car body is added, the same assembly system can be used. And even when
the Taycan gets a successor some years down the road, the
system will not need to be replaced or restructured. “The assembly program is even independent of the drivetrain,” says
Kirchert. “We can use this concept to produce everything
from battery-driven electric vehicles to all types of cars with
combustion engines, because we stick to the standard assembly sequence. We don’t use takt times, but we always
follow the same order.”
The assembly line can certainly breathe, so to speak. If
one step takes longer for a car, the AGV moves more slowly
and catches up later. In addition, the workers can accompany “their” cars over a number of assembly stations. As Friedl
notes, “It’s important to us that our highly trained employees
do varied work and can see their results.”
Friedl goes on to describe how that also applies to other
production lines, such as those for the two-door sports cars
in Zuffenhausen. They too are being brought up to the latest
technical standards and have received some innovations even
earlier. He gives the following example: “Final inspections include making sure the rear spoiler extends and retracts correctly. The workers used to get into the car, extend the spoiler,
and then get out to examine the operations and visuals. Today
they simply activate the process on their smartwatches, which
saves time.” The concept was first applied and optimized in the
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existing sports car production system,
and is now being used for the Taycan.
The technology is also capable of much
more. Instead of using external devices
to test automotive functions, workers
log onto a car’s on-board electronics.
Production and vehicle data will one
day merge. As Kirchert explains, “We’re
going to have the cars’ electronics, or
intelligence, test themselves, calibrate
themselves, and notify us of any irregularities. Artificial intelligence systems
will also come into play here.” Moreover, the factory’s digital twin will see
further use. In the future, its ability to
present virtual versions of different
scenarios is expected to support production-related decisions.
The enthusiasm and pride of the
project leaders are clear to see. Over
a period of four years, 200 planners
and as many as 2,000 construction and plant experts were involved. Now the first flow production facility to assemble cars on
automated guided vehicles has started up on schedule. This is a
smart factory culture in pure form—in other words, the Porsche
Production System 4.0—which will be further developed and extended to other sites.

Spurt

Just forty months—
that was the time
allotted to e-car
segment head Reiner
Luth (left), planning
head Wolfram
Kirchert, and their
team to start up
Taycan production
in Zuffenhausen.

Wedding

The—fully automatic—
union of the painted
car body and the chassis with the electric
drivetrain is known as
the “marriage” (right
page, above).

“Porsche cars will be
made by people for people
in the future as well.”
CHRISTIAN FRIEDL
Zuffenhausen site manager, Porsche

Innovation

Christian Friedl,
manager of Porsche’s
Zuffenhausen site, views
new technologies as a
way to ease workloads
for people.

Xxxxxxxx

Caption text etur aute
quo cusam faccum lati
officiet faciae inihilicwe
(above). Teofficiet faciae inihilicwe (above).
Temporueme alitacum
fuga tempoffic
Porsche Consulting The Magazine

67

NEXT

25

Smart Factory

Production Reloaded
Text GERALD SCHEFFELS
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Is this what state-of-the-art
production will look like in 2025?
Foresighted companies have
already started trialing core
elements of the smart factory.
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1. Efficient
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Individual products manufactured as fast and economically as they are in
high-volume production—this key element of Industry 4.0 is implemented consistently throughout the smart factory. The technicians work together in cross-functional teams employing agile methods. Using stateof-the-art technology such as 3-D printing and digital modeling, they are
able to find solutions quickly and in close proximity to production.

2. Adaptable
There’s no need to set up a new production plant when a new product series
or version is ready for production. The mobile platforms are as versatile as the
factory itself. This is also true of the production volumes. It makes no difference whether the production output needs to be halved or doubled: the smart
factory “dances” to the same drum as demand does.

© PORSCHE CONSULTING 2019, Renderings XOIO

I

t’s the year 2025. Many of the innovations that
first appeared in the years between 2010 and
2020 have already become the standard in industrial production processes. Conveyor belts
and the classic, automated production lines, for
one, have been retired. Autonomous transport systems operate flexibly and autonomously, and move
the products being manufactured—including cars,
machinery, and household appliances—through
the factory halls, directing them toward assembly
stations that are not in use at that particular moment. So, too, are the required materials delivered
autonomously.
Engineers and plant technicians can obtain a
virtual image of every single product at any time
they like: the data image—or digital twin—provides the basis for development and production.
This detailed data model not only accompanies the
product as it moves along the production line; it is
retained over the product’s entire life cycle. Changes requested on short notice can be implemented
effortlessly, and software updates can still be deployed following delivery to the customer. With the
advent of artificial intelligence, planners need only
decide which options to implement, leaving them
to primarily concentrate on communication and
creative work. New technologies are therefore ensuring the ideal ratio of human to machine.
This all makes the factory highly efficient,
adaptable, and perfectly attuned to customer requirements. Or, in short: a smart factory.

3. Reliable
Because the production facilities monitor
their own activities and collect a wealth of
data, they immediately report any irregularities to the section responsible, such as
maintenance, allowing preventive measures
to be carried out and, for example, a tool
or a rolling bearing to be replaced before it
fails. This results in a considerable reduction
in unscheduled downtime. This is another
reason why the productivity of the smart
factory is so high.

4. Sustainable
The smart factory’s consumption of
resources is analyzed and optimized in
real time. Configurations that result in
high energy use are avoided, particularly
in energy-intensive processes such
as paintwork. Old batteries are used
to store solar and wind power over
the short term, and waste heat and
the energy produced by robots during
braking maneuvers are recovered for
conversion into new energy.

5. Attractive
The smart factory is attractive—
and has to be, in order to recruit
qualified specialists over the long
term. This is not just a matter of
architecture, but also attractive
benefits such as training courses
and flexible rosters. Customers
are also welcome guests when
production is underway. They can
watch the product they ordered
as it is being made and—with
flexibility the key word here—can
still request changes right up until
production starts.
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The Flexible
Factory
by ABB
Text JANET ANDERSON / Photos DOMINIK GOLOB

The factory of the future
is becoming a reality—flexible,
efficient, and fully automated.

C

ustomization and automated mass production
were once two ends of the manufacturing spectrum. Today, they are being drawn together by the
evolving needs of consumers. Imagine a bottling
plant close to Madrid, where machines fill up to 50,000 bottles a day. It’s a manufacturing process that has served the
beverage industry for decades, delivering high volumes of a
standardized product at speed. But in this factory, something
else is happening. Integrated within the line are robots that
pick out individual bottles and put them on automatic guided
vehicles, or AGVs. The bottles are transported to a separate
station. Here, a small batch of bottles is filled with a different
ingredient from the main batch or receives a special label.
Whatever the customization process, it all happens quickly, efficiently and automatically, without interruption to the
main production line.
To see the latest factories in operation is to understand
that a fundamental transformation is underway, not just in the
architecture and systems of manufacturing plants, but in the
possibilities these new technologies enable. One company at
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the forefront of this development is ABB, the Swiss-based
firm that provides the technology behind machine automation
and robotics.
Courteous robots take your coat
“The key term is ‘flexibility,’” says Javier Rodriguez, who is vice
president of strategy for the Robotics Business Line at ABB.
Sitting in the company’s local Robotics site in Baden, Switzerland, he is surrounded by some of the latest robots showing
off their capabilities for visitors—one takes your coat, another
checks and sorts medicine bottles, a third easily beats you at
a game of buzz wire. They are dexterous, efficient, and disconcertingly anthropomorphic.
A company that started out producing electrical lighting
and generators over 130 years ago, ABB is now at the forefront
of robotics and the digital transformation of manufacturing
worldwide. Where both these trends come together is in the
flexible factory, defined by Rodriguez as one that allows the
plant owner to change product configuration, batch size, or flow
optimization simply and quickly to meet customers’ needs. The
development of the flexible factory is driven by two distinct
trends. On the one hand is a revolution in demand: today’s end
consumer expects individualization along with speedy delivery,
quality, and a competitive price. To meet these needs, ABB’s
customers, the plant owners, want simpler and smarter automation solutions. However, they also want flexibility in how
they invest in their factories. “Demand is changing so fast that
manufacturers can no longer predict with certainty. This means

Always ready

Javier Rodriguez, Vice
President of Strategy of
ABB’s Robotics Business
Line, says flexibility must
be inherent in every
layer of a factory—from
individual machines to
the enterprise level.

that flexibility is needed throughout the value chain, but it cannot be at a high cost,” says Rodriguez.
On the other hand, there’s the rapid evolution in technology:
digitalization, the Internet of Things, sensor technology, communication between machines and the cloud, self-regulating
and self-calibrating systems, machine learning, and artificial
intelligence—in a word, Industrialization 4.0. The ABB Ability platform and multiple partnerships help ABB’s customers
meet the current challenge.
The new architecture: simpler and flatter
To do this requires building flexibility into every layer of the
manufacturing process: the machine, the line, and the enterprise. The shape and design of the factory floor itself is changing. Where there was once a conveyor belt—a line moving at
a set speed—there is now a series of discrete production islands operated by robots and served by AGVs.
The flow of information within the factory has also
changed. With machines themselves becoming ever smarter,
decisions do not need to be made at a higher level but stay at
the machine or on the shop floor. “The basic architecture is
becoming simpler and flatter because the factory can do more
on its own,” says Rodriguez.
The automobile industry has been one of the first to experiment with this new approach as it addresses increasing unpredictability in demand, shorter model cycles, and the shift to
e-mobility. For example, as the technology improves, electric
vehicles are becoming more popular. However, it is difficult to
predict by how much demand will grow. Auto manufacturers
therefore need a flexible approach—they need to keep open
the option of building internal combustion engines and hybrids
alongside new electric vehicles. Some of them need one plant
that can build all three. The flexible factory gives them this, with
production islands for each type of engine. If demand for one
category changes, islands can be added or taken away. “It’s a
modular system, so you can manage changes in demand and
increase utilization of your assets,” says Rodriguez.
Algorithms find the best solutions
One sector with a high need for flexibility is consumer packaged goods. From shampoos and cosmetics to food and
beverages, end customer demand changes rapidly, so manufacturers have to produce smaller lots, with more variety in
product and package design, in ever shorter cycles.
Flexible factories are clearly the solution, but they bring
with them some new challenges. One of the biggest of these
is optimizing the flow. “I call it internal logistics,” says Rodriguez. “How do you work out the best path for the AGVs? We
didn’t have this problem in the past; we just needed to ensure
that the line was running at the right speed.”
To answer this question, the manufacturing sector has
been looking to warehouse logistics, where advanced automation has been developed to manage the mass of products.
Related to this is the new challenge of knowing where everything is in the plant when there is no longer a linear path, but
multiple paths.
Then there is the question of what to do with the enormous
amount of data produced by digitally connected machines.

“The challenge is having reliable software and platforms to
process the data in an almost real-time situation in high-volume operations,” says Rodriguez. This requires more work by
people skilled in data science and algorithm development.
With algorithms optimizing processes, the automation
paradigms change. “The platform allows information to percolate through the enterprise,” says Rodriguez. “It moves us
from rule-based to goal-based automation. Instead of saying
the temperature of the furnace must be ‘x,’ we now say the
temperature of the furnace must be the right one to reduce
quality issues and the algorithms must find out what it is.”
The fully automated, flexible factory is already a reality, but
the final challenge is enabling deployment in brownfields and
retrofitting existing lines. To do this requires attaching smart
sensors to machines that have no processor and no data, creating a bridge to bring them into the new digital ecosystem.
“This is a major undertaking that requires a modular approach,”
says Rodriguez. “We have to find ways to complement existing
systems without compromising the way they currently work.”
Rodriguez’s guess is that in ten to twenty years from now, 10
to 15 percent of factories will be greenfield—fully automated
and flexible—40 to 60 percent will be hybrid, and 10 to 20
percent will still be conventional factories. “The technology is
evolving to meet our new needs,” he says. “I don’t think it’s all
there yet, but there are certainly a lot of smart people thinking
about how to solve these challenges.”

The robotic colleague
The collaborative
robot YuMi (above) uses
camera recognition to
determine which parts
are in front of it, and
can move them with its
flexible gripping hands.
It can thus assemble
small parts in the
electronics industry
or handle medical
samples—without any
risk of infection for
its human colleagues.
YuMi’s software has
also been designed to
be connected to older
computer technology
in laboratories and
factories.

CNAUS: WHERE ROBOTS BUILD ROBOTS
In a greenfield site near Shanghai, China, ABB has invested US$150
million to build a state-of-the-art robotics factory. Fully automated and
flexible, this will be a production site where robots will build robots at
island assembly points, served by AGVs in a decentralized production
process. The system itself will decide whether to speed up or slow
down production and whether to shut down islands or add new cells
as demand grows. Porsche Consulting helped ABB to realize its vision,
designing the IT architecture, defining digital use cases, and identifying
savings. The production site is proof that manufacturing can be both
flexible and efficient.

Porsche Consulting The Magazine

73

74

Porsche Consulting The Magazine

Digitization and Automation

Let There
Be Light
Text MARC WINKELMANN / Photos WILLING-HOLTZ FOTOGRAFIE

Deutsche Lichtmiete is exchanging
new, efficient LED lamps for old
and is quickly expanding. To ensure
its future success, says founder
Alexander Hahn, the company has
already implemented an ongoing
change process accompanied by
digitalization.

S

ometimes it’s necessary to ask basic questions. Take
a step back, get a broader view, look at the big picture. Alexander Hahn has done precisely that. And
what he asked himself was: Do we still need light?
To him, that’s not an odd question. The CEO of Deutsche
Lichtmiete AG rents out lighting systems and is in the process
of digitalizing his business model. But the transformation is
destabilizing many companies, he says, “and that’s why it’s
important to question yourself every day.” And to discuss assumptions that were previously considered common sense.

Alexander Hahn, a lanky chap in grey jeans and a sport
coat, with a firm handshake, is sitting in a long conference
room in Oldenburg and explaining where he comes from,
where he aims to go, and how Porsche Consulting helped him
implement his new strategy. “The consultants think like entrepreneurs: a perfect fit with my rapidly growing company.”
To date, his “Lighting as a Service” model has functioned
as follows: Deutsche Lichtmiete replaces old lights in offices,
factories, and hangars with efficient LED lights and concludes
long-term contracts with monthly payments. Everyone benefits: the companies can afford the expensive retooling in one
fell swoop—and Hahn makes money in spite of the installation, maintenance, and repairs because his LED lights last for
ages. “Our Japanese chip manufacturer Nichia assumes over
150,000 hours”—equivalent to more than seventeen years of
continuous operation.
When Hahn first started his company, all this was scarcely
imaginable. In 2008, he was leasing out inventory to nursing
homes throughout Germany as an independent sales representative when he made the acquaintance of a dealer for LED
tubes. The technology was unknown, but promised to reduce
energy consumption drastically. It clicked: this is the future
because companies want to save money and generate lower
CO2 emissions. Hahn started the company, raised capital with
a road show, concluded rental agreements—and nearly went
belly-up. A well-known U.S. manufacturer that was supposed
Porsche Consulting The Magazine
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“The transformation is
destabilizing many business
models. That’s why
it’s important to question
yourself every day.”
ALEXANDER HAHN
CEO of Deutsche Lichtmiete AG

to supply him with LED lights failed to deliver on time. And
when the goods finally arrived, some of them broke during installation. Hahn decided to produce the goods himself.
Today, eleven years later, the business is doing well. Over
one hundred employees work for the group of companies, and
sales topped €33 million in 2018. The company has more
than 350 contracts with light lessees—and Hahn estimates
annual growth potential at over 40 percent.
But he doesn’t plan to rest on his laurels. The future is
connected, and his systems aren’t. That has to change. “We
need products for Industry 4.0,” he says. The start will be a
bus system integrated in the LED lights. It assigns each unit
an individual address and connects to all other lights in the
vicinity. The conventional industrial standard can accommodate 128 addresses—Deutsche Lichtmiete is now promising
that its technology will make it possible to switch on, dim, and
switch off thousands of lights individually. And in different
colors as well.
Another innovation: the 2.0 light strip and a modular plugin system with “cubes.” These will be equipped with functions
and serve as noise or fire alarms, for video surveillance, time
and temperature recording, or distance measurement. One
potential application: occupational safety. “If cameras and
sensors detect that employees are coming too close to a machine, it switches off automatically.” And in addition, Hahn
notes, “This technology also makes it possible to use a true
pay-per-use model.” In concrete terms: when every instance
of consumption is measured and billed right down to the second, customers no longer have to lease their lighting and other
services for a flat fee, but instead only pay for what they actually use.”
But Deutsche Lichtmiete doesn’t aspire to decide the full
range of future possibilities itself. Like Apple’s App Store,
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where external companies offer products, the
modular system could be also used by third
companies as a platform. Deutsche Lichtmiete
would remain innovative without having to invent every idea itself; for customers, the range
of products would grow; and young entrepreneurs could realize their own business models
with greater ease.
Hahn calls it the “Smart Factory Platform”—
in-house production of the lights and cubes
would becomes less important. Value creation
through hardware recedes into the background
and the software becomes more important. In doing so, he
aims to get ahead of potential competitors like Amazon and
Google, which have the capability to occupy new business
fields quickly and with the latest technology.
But without new, and more, employees, the transformation will not succeed. Hahn needs young talent that is at home
with the Internet of Things. In Oldenburg, where the company is headquartered, that is no simple undertaking. The city,
located on the northwest coast and well outside urban centers, is not known as an IT mecca, to say nothing of the fact
that even better-known companies have trouble recruiting
IT experts. But Hahn thinks he may be able to bridge the gap
through more collaborations. Until now, he has placed great
stock in having as many of the building blocks of his supply
chain as possible in-house. But he may well adapt the strategy going forward.
Alexander Hahn was able to answer another question,
however. It’s the one about the basis of his business. Will we
still need artificial light in twenty-five years? “Yes,” he says,
“I’m absolutely convinced of that. The demand will still be
there.” Not even digitalization can change that.

In-house production
Founder Alexander
Hahn is committed to
quality and independence. That’s why he
established in-house
production capacity
at the company headquarters in Oldenburg,
Lower Saxony, rather
than outsourcing to
producers in Asia.

BUSINESS TRANSFORMATION
To get in shape for the transformation, Alexander Hahn called in
Porsche Consulting. The consultants analyzed Deutsche Lichtmiete
and the global market for smart lighting and smart building. After
evaluating market models and disruption potential, they developed
a robust business model—including potential collaboration partners,
who were able to persuade light lessees with start-up pitches.

Digitization and Automation

Porsche Consulting The Magazine

77

Digitization and Automation

What Exactly
Does Quality Mean,
Mr. Moser?
Text PETER WEIDENHAMMER / Photos JÖRG EBERL

E-mobility, connectivity, and digital
services are transforming customer
experience. That means Porsche’s
quality assurance work also has to
keep on developing.

F

rank Moser lives and breathes quality. “We have to
keep developing all the time, not just to address the
greater complexity in quality-related matters, but
also to keep improving ourselves. That is my aim,” says
Porsche’s forty-nine-year-old head of corporate quality. Moser’s high aims serve his work well. But no matter how clearly
he formulates them, they’re anything but easy to achieve. As
cars become more complex, so too do the demands on quality
assurance. They are becoming more varied and intricate.
In the past, customers have based their assessment of
the Porsche brand on their impression of the cars’ overall
quality. In the future, however, they will increasingly consider
additional matters such as software, connectivity, and services. “Connectivity will become ever more important, both
for the components within a car, and between the car and its
environment,” says Moser. The number of software modules
and the demands placed on them are increasing all the time.
And more functions will be shifted from hardware to software. “That’s why it’s important for us at corporate quality
to address these changes and keep expanding our software
quality processes. Digitalization and smart mobility are also
fueling changes in quality management.”
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To keep pace with the increasing level of connectivity
and the speed of developments in digitalization, Porsche has
based its corporate quality processes and structures on functions and systems. “Employees used to be responsible for
particular components. Today they monitor entire functions,”
explains Moser. Corporate quality now also has a smart mobility section, which focuses exclusively on services.
This means that Porsche’s corporate quality department
now needs new types of experts such as software specialists. And new tools. Many methods from the past have proved
themselves well and will continue to be used. “But we also
need new ones,” says Moser. “And digitalization offers a good
opportunity for this.” For example, Porsche evaluates data
with a new advanced analytics platform, whereby experts
use machine-learning technologies to automatically cluster
customer complaints. The advantage here is that the system
is much quicker at detecting quality issues, which enables
the company to respond much more quickly itself.
Damage and wear often correlate with ambient conditions
like humidity, temperature, and a variety of other climate-

“Superior quality is a
key component of the
Porsche brand identity,
and our customers are
justified in expecting it.”
FRANK MOSER
Head of Corporate Quality, Porsche

Frank Moser

joined Porsche in 1996
after earning a degree in
mechanical engineering.
Today he heads one of the
company’s most exciting
departments. As he puts
it, “We’re involved in every
stage of the projects,
from design and development to production and
field analyses. In every
single division and for all
model series.”
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related influences. The experts have therefore introduced an environmental screening process in order to systematically analyze the impact of
climate on such problems. Damage-related data are linked with environmental data, allowing statistical inferences to be calculated and displayed
on a screen with just a few clicks. The results enable Porsche to develop
and correct climate-related factors in faster and more targeted ways.
And customers? Their idea of quality won’t change under these new
conditions. If anything, it will expand. “Customer journeys now extend
beyond just the ‘car’ product. All manner of new quality-related aspects
are now involved,” says Moser. Such as content quality. If customers use
a Porsche app to reserve parking spots that turn out to be occupied, that
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affects how they view the quality of the Porsche brand. For the customer,
it doesn’t matter whether the error is the fault of the car company, the
content provider, or the parking garage operator. “The quality of the data
that we provide has to be high,” says Moser.
“Our customers’ awareness of quality has not really changed. People
who bought Porsches a few decades ago already had high standards back
then. They don’t praise us for quality, they expect it of us. What’s changing is the degree of internationalization and the ways in which quality is
perceived in different markets. The expectations of European, American,
and Chinese customers are not the same. For example, Chinese customers
have different ideas about how things should smell. Whereas we in Europe

Digitization and Automation

“It’s good to have someone take a more distanced
look and offer us new stimuli. That’s why we’re
enjoying working intensively and productively with
our colleagues from Porsche Consulting.”
FRANK MOSER

think our leather interiors smell refined and high-end, Chinese
customers tend to think the smell has an unnatural quality.”
Moser doesn’t agree with the idea that quality is necessarily a matter of money. “Quality is a question of culture,” he
says, “and a question of individual standards. The moment

Quality at Porsche

THE SIX QUALITIES
EMOTIONAL QUALITY arises from the interplay
of design, performance, and sound. It has always
been a key characteristic of Porsche cars and an
important criterion for customers.
FUNCTIONAL QUALITY means that a Porsche
always runs perfectly and reliably and is suitable
for everyday use. It is the precondition for all other types of quality.
A great love of detail goes into the appearance
of Porsche cars, including uniform composition
and superior-grade materials that give it the visuals and feel. All of this is part of the AESTHETIC
QUALITY.
Porsche customers expect excellent SERVICE
QUALITY: rapid, attentive service at every interface from Porsche Centers to apps.
Simple and intuitive operation of all elements in
the car, and smooth interplay of all systems and
services make up the CONCEPTUAL QUALITY of
Porsche cars.
CONTENT QUALITY covers all the information
provided. Correct data that are available at all
times—about routes, parking spaces, or charging
stations—add up to a perfect driving experience.

you stop trying to fix the tiniest defect is the moment you
start becoming careless. We will never be satisfied, and we
will never stop working on improving our quality. The employees in all of our departments are highly motivated every day
to further optimize our outstanding and very emotionally appealing products. We’re using key indices to make our quality
transparent and visible, and also to guide our work and clearly
identify the areas where we still need to improve.”
The quality department can also make a major economic contribution to the company by reducing the number of
customer complaints. That lowers warranty costs—while
increasing customer satisfaction at the same time. “Despite
the greater complexity of our products, we have to set our
sights on optimizing quality even more for our customers,”
insists Moser. “For us at the quality department, the customer is the absolute focus of our work. Which means that even
one complaint is one too many.”
But there is one area in which customer perceptions of
quality will in fact change. The new Taycan electric sports
car does not make engine sounds—which have thus far been
a key source of emotionality for Porsche. Other sounds—like
how the wind rushes by, how the tires roll on the road—or
the hum of the air-conditioning system—will now be more
apparent. Work right now is concentrating on either eliminating or accentuating these sounds. No attempts will be made
to replace the typical sound of a Porsche engine, let alone
generate it artificially. On the contrary. “This new experience
of superior yet utterly quiet dynamics is fantastic. It’s a new
type of quality. The emotional quality will consist precisely of
the fact that we won’t hear anything at all,” says Moser with
obvious enthusiasm.
“The complexity of our cars keeps increasing. They will
become more connected, digital, and multifaceted. Moreover, the automotive industry will soon be shifting from assisted to autonomous driving, and a crucial factor there will
be the quality of the safety of those systems,” says Moser.
“The demands placed on quality management in the future
will therefore be rising dramatically. At the same time, there
won’t be any decline in the existing standards of aesthetics
or harmony. That means we will have to rethink quality. We
will have to keep developing further, not just to address the
greater complexity in quality-related matters, but also to
keep improving ourselves. That is my aim.”
Porsche Consulting The Magazine
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Focus on the
Next Generation
Text ALEXANDER HEINTZE / Photo JÖRG EBERL

How the digital unit of the financial
services provider Wüstenrot & Württembergische
is preparing for the customers of the future.

W

hat do midwives and prenatal
yoga have to do with insurance?
More than one might guess at
first glance—Daniel Welzer,
CEO of W&W brandpool, is firmly convinced of
that. The financial services provider Wüstenrot
& Württembergische founded the new business
unit in 2018 with a view to offering the next generation of customers digital provision products
that fit their lifestyle. And that don’t necessarily
need to be insurance or financial products.
“The sale of financial products to young target groups is sometimes a challenge nowadays,”
says Welzer. For most young people in Germany,
their only association with hard times and economic crises comes from history class or stories
they have read. Their own lifetimes have been
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marked by tranquility, peace, and—thanks to
the tireless efforts of helicopter parents—freedom from cares of all kinds. “This generation
has a different perception of risk,” says Welzer.
Getting them interested in insurance and retirement investments is not always easy. Not least
because the attention span of young people,
schooled by Instagram, WhatsApp and the like,
is shorter than ever before. A traditional appeal
along the lines of “We should have a talk about
your future ...” has little chance of success.
At the same time, “ Generation Z,” defined as
the generation born after 1997, is arguably more
flexible than any that came before. The concept
of a career that stretches from apprenticeship to
retirement in the same company is fading away.
Full-time jobs jockey for time with freelance

work and side hustles; employment in one’s
homeland may alternate with a stint working
abroad. Companies and industries are often only
interesting for a certain period of time. “People who change their lives in short cycles need
products that are tailored to their respective life
situations and have a strong service character,”
explains Welzer. “Retirement products for these
target groups must therefore be differently conceived than in the past.”
The new business unit in the W&W Group
focuses on precisely these young people. It is
developing new business models, but is also
a strategic investor in the start-up scene. The
focus is on B2C models in the fields of housing,
finance and insurance, health, family, education,
and mobility. To find them, Welzer and his team
are constantly on the lookout for new companies
and fresh ideas. And not only in Germany. “In Asia
in particular, there is much more going on than
would be feasible in Europe or that consumers
would be looking for.” Nevertheless, these business models can provide inspiration for modified
or related concepts.
One of the investment holdings by W&W
brandpool to date is the Berlin start-up Kinder
heldin, which specializes in offering almost
around-the-clock midwife consultation for
pregnant women and new parents. And then
there’s the coaching app Keleya. With this app,
which gives mothers-to-be a wide variety of
tips on good nutrition and staying active, the
company has a further holding on offer within
the realm of family and health. The brandpool
portfolio also includes the online insurer Adam
Riese, the financing assistant NIST, which helps
clients find new homes—from the real estate
search to financing—and the financial apps
treefin and FinanzGuide. “The mission of brandpool is to translate provision products for the
digital world,” explains Welzer. For 2019 alone,
over €20 million have already been earmarked
for investment in digital business models.
The strategy of Wüstenrot & Württembergische is not one that enjoins the subsidiary to
sell more insurance policies and building loan
contracts via digital channels. Rather, the aim is
to reach out to and attract new customer groups
that range anywhere from difficult to impossible
to reach through the company’s existing channels. “We have the freedom to be bold and experiment with a multitude of approaches,” Welzer
emphasizes. The fact that one or the other idea
may fail is baked into the concept. “If you’re in a
company environment that meticulously avoids
the chance of even the slightest mistake, there’s
really no point in bothering with digitalization.”

Kemilly
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Kemilly Victoria Riberito lives in the Matinha favela
in the north of Rio de Janeiro—in a one-room home
with a single bed that she shares with her mother
and sixteen-year-old brother. After school, where her
favorite subjects are sports and art, she helps clean
and cook, plays, and watches telenovelas. Her dream
is to become a model and an actress, and to have a big
house and a pool.

Experts predict that Brazil will have one of the world’s
most dynamic economies by the end of the 21st
century. More and more businesses are switching to
Industry 4.0. Kemilly has good chances of landing a
better job than her mother, who works as a cleaner, if
the government succeeds in helping the disadvantaged
and narrowing the social divide that could widen still
further as a result of digitalization.
Porsche Consulting The Magazine
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How Can Teams and
Companies Achieve
Top Performance?

Nothing is so old as yesterday’s
invention: Those who want to
reach the top in today’s global
marketplace must be adaptable,
ready to accept risks, and
allow and learn from mistakes.
All the time. And as fast
as possible.
Porsche Consulting The Magazine
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Executive
Natalie Mekelburger
Leads the Highly
Specialized Supplier Coroplast
Text GERALD SCHEFFELS / Photos CARSTEN BEHLER

A

s the third generation of her family to take the reins,
Natalie Mekelburger could certainly be satisfied with
the future prospects of her company. Coroplast is a
globally active automotive supplier with some 6,000
employees and a product spectrum whose importance will
continue to rise due to current developments in the areas of
e-mobility and autonomous driving. The company produces
electrical wires and wire harnesses, as well as the technical
adhesive tapes that protect them, at thirteen locations worldwide. Coroplast developed special high-voltage wires for electric vehicles as early as 2008.
Natalie Mekelburger took over as Chairwoman of the Board
of Management in 2006. Under her leadership, Coroplast’s
sales have more than doubled since then—to over €500 million in 2018. An impressive achievement in the mature market
of the automotive supplier industry. Even so, the great-niece
of the company founder still feels duty-bound to press ahead
with the transformation of her company. “There are a number
of factors in the automotive industry that indicate a trend toward lower unit volumes in the traditional markets. There are
also new players on the market—and we are expecting completely new forms of mobility.”
On the way to a High Performance Organization
Paired with the company’s strong growth, these factors moved
the company to develop, in concert with Porsche Consulting,
a modified corporate structure adapted to the requirements
of the future. The plan envisions three independent business
units led by a holding company: technical adhesive tapes,
wires and cables, and special wire harness assemblies. “The
new structure will increase our flexibility, enhance our ability
to innovate, and intensify customer relationships,” says Mekelburger. “We will use these three factors to measure our corporate performance, which we aim to improve further. At the
same time, we retain our group structure and offer the three
operational units centralized points of contact through the active holding company, which will support their work and define
the overarching culture.”
Structural and process organization as well as the interfaces between the holding company and the business units were
precisely defined based on the principle of “as much decentralization as possible, as much centralization as necessary.”

The new structure offers several advantages. One of them
is the greater ease with which acquired companies such as
start-ups can be integrated. Mekelburger stresses that not everything will change in the new organizational form: “We, the
central company, won’t be issuing arbitrary sales targets to
the units.” Rather, the units will continue to define their market potential and derive the sales targets from that—though
the targets will be binding at that point. “We’re building on the
entrepreneurial drive of the individual units. We think that’s a
more authentic approach: organizations generate a lot of ambition and work with a great sense of personal responsibility
when they set their own market-appropriate goals.” The corporate figures bear her out: “In recent years the business units
have always exceeded their own expectations.”
Agenda for the digital transformation
One important component along the way to a High Performance Organization (HPO) is the digital agenda that Coroplast
developed together with Porsche Consulting in a second project. The project is directed by a centralized digital transformation unit anchored in the new organizational structure.
The new unit is the happy result of the digital blueprint that
the Porsche consultants developed with Coroplast. The blueprint set forth various areas of activity that are currently being
checked off the list. The first elements were the smart factory
and digital office. The latter means that all people involved in
a project work interactively with the same set of documents,
which is stored in the cloud. Natalie Mekelburger describes
the goal: “In five years we will be a paperless company. That
is the vision we are pursuing.” The digitalized processes will
cover the entire workflow and ultimately make work simpler
for all involved—including customers. In the second area of

“We want to become
a paperless company
within five years.”
NATALIE MEKELBURGER
Chairwoman of the Board of Management, Coroplast
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HIGH-VOLTAGE ENTERPRISE
With its high-voltage wires that conform to domestic
and international standards, Coroplast supplies one of
the central components for e-mobility. They can withstand rated voltages of 600 V AC and 1,000 V DC as
well as temperatures of 180 degrees Celsius. Electrical wires made of aluminum or copper are sheathed in
an orange-colored silicone insulation. As a secondary
electromagnetic shielding measure, copper wires are
woven around the silicone core; these are then taped
with an aluminum foil before the now protected core is
encased in an orange-colored silicone sheath.

Inspiration in the workplace
Moving beyond all questions of organization and structure, time
and costs, for Mekelburger there is one further aspect that can
never be neglected when it comes to digitalization projects.
As she notes, “The culture has to be a good fit. And that is one
of the reasons why we opted for a collaboration with Porsche
Consulting. We think freely and openly here and that applies to
consulting projects as well.” A glance at the spaces created by the
company is enough to illustrate the point. For instance, the spacious new lounge on the top floor of the company headquarters.
Visitors, be they management or employees, are greeted when
they walk in by various seating areas with a fireplace, comfortable
sofas, and a large terrace. Far from following any new trends, with
this space Coroplast is simply taking to its logical conclusion a
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principle that has always characterized the company: “The workplace
should not only be a place of exertion, but also inspiration,” says Mekelburger. Every floor also has works of modern art, which the company
vigorously supports.
With the new corporate structure and the digitalization projects,
Coroplast finds itself well positioned to face market conditions that, as
Natalie Mekelburger sees it, are certainly not becoming any easier: “We
have to be extremely reactive and grow along with mobility, whichever form it takes. If we’re able to achieve that in the next ten to fifteen
years, it will be a big accomplishment. But to do that, we have to act in
a customer-focused and flexible manner. Together with Porsche Consulting, we have created the primary prerequisites to be successful in
that effort.”

Photos in box COROPLAST

activity, the smart factory, Coroplast is already well under way, as
a glimpse into the Wuppertal production facility amply demonstrates. An innovative manufacturing execution system (MES) is
intended to give a further boost to the transparency and efficiency
of production processes.
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Making
Culinary
Waves
Text MAREN EITEL / Photos MARCO PROSCH

Top chefs man the stovetops in the
galleys of the Anthem of the Seas, one
of the world’s largest cruise liners.
Ensuring that almost 5,000 passengers
experience epicurean delights on board
means executing every last move
with utmost precision.
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Nouvelle cuisine at sea
The dishes are perfectly
prepared below deck.
The first plate to be
given its final garnish
is also the first to leave
the galley.
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A fine nose

Food and beverages are loaded for the upcoming journey when the ship
docks on turnaround day. The loading process only takes a few hours
(center). Only flawless products are permitted on board. The head chef
takes charge of examining the quality in person (bottom).

Last minute

“Guest satisfaction went through
the roof. We are so much more
efficient—far beyond what I would
ever have expected.”
RON NESS
Hotel Director, Anthem of the Seas, Royal Caribbean Cruises Ltd.
Video

Turnaround day in New York Harbor:
next25.de/EN/royal
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Shortly before the doors
to the restaurant open
and dinner service can
commence, the manager
discusses the allocation
of tasks among the
service staff (top). The
kitchen manager keeps
an eye on everything
going on in the main
galley (left). The entrée
is served at 8:05 pm on
the dot (right).

The evening rush

Very little space, even
less time: everyone
who works in a galley
knows exactly what
they have to do.
Forty-two chefs from
all over the world work
together in close proximity. Communication
is crucial (bottom).

DIGITAL SERVICE
ON THE HIGH SEAS
Royal Caribbean Cruises expects digital technology and artificial intelligence to further enhance its
customer service. This starts even before passengers board their ships. To speed up ID and security
checks, computers compare the facial recognition
data from cameras with the documents submitted
beforehand.
Once out at sea, real-time measurements determine whether especially large numbers of passengers have gathered at particular locations. Service
staff can then be sent automatically and directly to
the places they are needed.
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Failures Help
Text STEFFEN FRÜNDT / Photos KLAUS BECKER

Boge makes vibration control technology and
lightweight components for the automotive industry.
This long-standing company is benefiting from
modern innovation and development processes.
It is seeking to enter new markets with new products.
Courage is called for, and failures are allowed.

Boge CEO Torsten
Bremer (right) is proud
of his products. But he
wants to expand his
company’s horizons.
Development engineer
Fabian Herbort (left)
didn’t manage to
convince his boss this
time around with his
pitch for a new product
idea. But failure is
allowed in Boge’s
culture of innovation.
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F

abian Herbort takes a deep breath, and then walks into
the room. He can’t help but be aware of the numerous
pairs of inquisitive eyes, but is not about to let himself
be distracted. Completely composed, this thirty-oneyear-old engineer presents his “baby”—which in this case
just happens to be a high-quality, ultra-lightweight electric
scooter. Herbort has only a few minutes to pitch his product
idea, but that’s all he needs. He lists the company’s expertise in lightweight construction, its depth of production, and
megatrends in the mobility sector. He proposes an ambitious

timeline: “In just fourteen days we can build a functioning
prototype. For that I’ll need €10,000.”
The scene is reminiscent of successful TV shows around
the world in which aspiring founders present their product
ideas to potential investors on camera. The German version
is called Höhle der Löwen, or “Lions’ Den.” We’re not at a television studio, however, but rather in a town of 17,000 people
on the flatlands of northern Germany. Damme is the name of
the town. In the big conference room at the Boge Rubber &
Plastics company the focus is on the future, both near and far.
Porsche Consulting The Magazine
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This automotive supplier specializes in bearings that reduce
vibrations and undesirable sounds in vehicles. Or in other
words, in products that most drivers are hardly aware of but
make a significant difference in automotive quality.
A long-standing specialist in vibration technology and
lightweight construction, Boge wants to move forward into
the future: to change and enter a world of new markets with
new products. “New markets have hardly been a part of our
innovation efforts thus far, but we want to work on that,” says
CEO Bremer, a physicist by training and a former coxswain for
Germany’s eight at international races. Although the company
posted record sales of nearly €830 million in 2017, he sees
a need for action. “There’s more pressure on margins in our
sector,” he notes. “At the same time, megatrends like autonomous driving and electromobility are offering opportunities
we don’t want to pass up. There may also be room for our
expertise outside the automotive industry.” Suddenly a lot of
things are fair game.
The vibration technology company with 4,200 employees
at ten locations in seven countries has therefore embarked
upon a comprehensive transformation process—supported
by the Porsche Consulting management consultancy. Strategy, organization, processes, and ultimately the entire corporate culture are all being directed towards innovation. The
engineers, whose work has thus far consisted primarily of
meeting the demands of the automotive industry in the best
possible ways, are now supposed to expand their horizons,
entertain new thoughts, and raise their knowledge and creativity to new levels. The focus is now not only on perfection
but also on innovation.

96

Porsche Consulting The Magazine

One obvious element of this innovation campaign is the
“CEO pitch,” which takes place every few months. Development engineers, as well as other employees like those in
the marketing department, are invited to present their ideas.
The composition of the “jury” alone shows how seriously the
company takes these events. In addition to board members
and the heads of development and preliminary development,
it also includes all the product line heads. The latter are crucial targets at each pitch, because in order to put their ideas
into practice, candidates need sponsors whose departments
can guide and finance their projects. Unlike the TV shows, no
artificial suspense is built up. “We don’t want to put time and
money into developments that are ultimately not promising,”
explains development head Stefan Loheide. Candidates are
usually informed of the decision by company leaders right
then and there.

Accelerator and
brake pedals made
of highly stable
plastic (above)
are core products
from the Boge
automotive supplier.

“You can order colorful
chairs and put up marker
boards, but the hardest thing
is to change the culture.”
TORSTEN BREMER
CEO, Boge Rubber & Plastics

THE FOUR PILLARS OF BOGE’S
CULTURE OF INNOVATION
Strategy

Organization

Acquiring new market
segments: A clear focus
on core areas of expertise
shows what is possible
and what is not.

Processes

Promoting innovation
management and
preliminary development:
New ideas are rapidly
identified and evaluated.

Joining forces: The
Boge Innovation
Center is developing
ideas together with
Osnabrück University.

S

O

P

M

TORSTEN BREMER
CEO Boge Rubber & Plastics

People

Fostering change:
Employees present their
ideas to top management
on pitch days. The best
ideas are put into practice.

EXPERTS IN VIBRATION
TECHNOLOGY
The Boge Rubber & Plastics automotive supplier is a leading
producer of technical solutions for minimizing vehicular vibrations and noise. Recent developments include accelerator and
brake pedals made of highly stable plastic. Headquartered in
Damme in the state of Lower Saxony, the company has 4,200
employees at ten sites in seven countries. Formerly a subsidiary of ZF Friedrichshafen, it is now part of the world’s largest
rolling stock manufacturer, the Chinese state-owned CRRC
Corporation Limited.

Photos BOGE

“There’s more pressure
on margins in our sector.
At the same time, megatrends like autonomous
driving and electromobility
are offering opportunities
we don’t want to pass up.”

Following the first open stage of identifying ideas, the
projects then undergo subsequent stages of rigorous analysis, which in many cases lead to rejection. Like that for development engineer Herbort. He and two colleagues spent a
good four weeks polishing their scooter proposal down to the
last detail. “We wanted a product with as much in-house production depth as possible—and one that’s on the cool side,” he
says. “It’s great to have the freedom to approach development
heads directly.” Unfortunately for Herbort, he didn’t manage
to spark the same level of enthusiasm in his listeners today. In
the eyes of the managers, there are simply too many competitors and no truly unique feature to his concept. So there will
not be a Boge scooter. “It’s not just a matter of our technical
capacities; there also has to be a market for it,” says Loheide,
who seems almost more sorry about the rejection than the
developer himself. “It’s important for the employees to realize
they’ve done absolutely nothing wrong even if they don’t succeed with their ideas right here.” On the contrary. As he puts
it, “Innovation management deliberately fosters uncertainty.”
This willingness to take risks, to allow for failure, and to
draw inferences from what can be sketchy evidence is the
opposite of what most people have associated with German
engineering in the past. “You can order colorful chairs and put
up marker boards, but the hardest thing is to change the culture,” says Bremer. He describes how employees keep reverting to their tried and true behavior and successful patterns of
the past. “The recoil forces are huge,” he observes.
That is one of the reasons why the company has established a new innovation center thirty kilometers away, at the
center of the campus of Osnabrück University. It will initially
have fifteen creative minds working on new solutions in direct
dialogue with university researchers. “We’re right in the
middle of all the action there. That helps us recruit talented
new people,” notes Bremer. The personnel will work on a rotation basis. This is critical to help us ensure that the innovation lab does not become an ivory tower of sorts, one without
any connection to the company. The CEO is already excited
about the creative ideas generated during the set-up period. “There’s a completely new atmosphere now—ideas keep
bubbling up all the time.”
Porsche Consulting The Magazine
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Lord of
the Parts
Text JÜRGEN HOFFMANN / Photo MARCO PROSCH

T

hree million parts. No, this is not the most difficult puzzle in the world, but the rough number of
parts in an Airbus A320. From the solitary screw to
ready-to-install components like seats, Airbus gets
most of these parts from suppliers. Around 80 percent of
the value creation in a modern aircraft takes place externally—it’s no wonder, then, that Airbus places the utmost importance on smooth-running processes in the supply chain.
Together with Porsche Consulting, an organizational model
for a flexible and efficient operational procurement apparatus was developed.
Some 2.3 million individual parts arrive daily at Airbus
plants worldwide. That amounts to roughly 600 million parts
annually. These parts are supplied by around 3,200 European,
American, and Asian companies. Airbus’s strategic procurement department is responsible for the contracts with suppliers. Daily operations are handled by the operational procurement department, which counts 1,800 employees from
twenty-four countries at eleven locations. As the director
of this business unit, Thomas Moik was all too aware of the
complexity of the endeavor: “Providing the right parts at the
right time to the right workstations in order to enable smooth
production and top quality demands exceptional performance
from the operational procurement team.”
Accomplishing it calls for continual organizational adjustments and workflow optimizations. The transformation of
the internal supply management apparatus is an evolutionary
process. One major step forward was the collaboration with
Porsche Consulting: “We asked the consultants to find answers to three key questions: Which activities do we want to
outsource and which do we want to handle internally? Which
processes can and should be automated? And which internal
work processes can be harmonized and optimized?
In order to find the answers, the consultants first needed
to get a clear picture of the unit, which is spread over Germany, France, and Spain. A functional analysis provided the
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HIGH PERFORMANCE ORGANIZATION
Airbus is trimming operational procurement for
high performance using three levers
THE IDEAL MIX

DIGITALIZATION

Make effective use
of automation and
outsourcing

Automate
transactional
processes

Automation

TAP
SYNERGIES

Centralize
organization of
key tasks

Optimization

Outsourcing

STRATEGIC
ORIENTATION

Bundle and
outsource support
activities

Thomas Moik
As the director of
operational procurement for Airbus, Moik is
responsible for millions
of parts—all of which
have to be at the right
place at the right time.

needed information. The next step was to contact each of
the locations and teams and ask them to complete an online
survey. This approach made it possible to quickly and easily survey all employees of the operational procurement unit
about their precise activities. They didn’t have to wait long.
After just ten days, the results were in: “The analysis was
very informative,” says Moik. “Through it we were quickly
able to establish a consistent picture of our situation and in
particular our current capacity distribution.” In contrast to
the conventional method used, which involves analyzing an
individual location and then extrapolating from that to the
overall situation, this approach enabled Airbus to draw on
an exact, fact-based assessment. “The survey also enabled
us to get the employees on board,” says Moik. Involving the
workforce in a change process, he says, is critical to ensuring its ultimate success.

Together with input from employees and management,
the answers to the three initial questions ultimately emerged.
Some 65 percent of transactional processes can be automated. A further 20 percent can be improved through harmonization and reorganization of processes. And 15 percent
of procurement tasks can ideally be performed by external
service providers.
To the surprise of the Airbus management, it turned out
that many activities that were previously outsourced should
be brought back in-house. “We had actually expected that the
share of outsourcing would rise relative to the automation and
optimization,” recalls Moik. “But in fact, the exact opposite
was the case: the slice of the pie for outsourcing actually got
smaller. When looking at the two other instruments, we found
that we have a lot of capabilities within the team that we need
to put to better use and that we can build on through further
training measures. And that for some task packages that we
previously outsourced, all we have to do is re-sort things in
order to be able to perform parts of those activities internally
in the future.”
Moik has been very pleased with the results to date: “Our
employees, who have enormous potential, can now do many
more jobs, and in a less reactive and more proactive manner.
Another aspect of this is that we can now think and act in a
more data-driven way, plan and simulate with greater foresight, and thereby avoid disruptions in the production process. And finally, we have identified many new digital tools
that we can use in processes and that lead to efficiency gains.”
One example is that orders can be automated with the use of
small programs known as bots.
The build-up of the High Performance Organization in the
operational procurement unit is now in full swing. “We’re at
about 80 percent in terms of outsourcing and are hard at work
on programming further bots,” says Moik. One particularly important point for the aircraft manufacturer is the reduction of
the rate of missing parts, which the company was able to reduce by factor of six between 2012 and 2017. “But that is not
yet the performance level that we need for our production,”
emphasizes Thomas Moik. “We are currently at an availability
rate of 99.3 percent, but our goal is to get up to 99.6 percent.” The automobile industry serves as the model for this
European aircraft manufacturer. All the more reason why, as
Moik notes, “That’s why we chose Porsche Consulting to advise us.” In addition, he says, he was also looking for a partner
“that doesn’t just put together a PowerPoint presentation but
has actually conducted and implemented similar projects in
practice in the past.”
For Airbus, optimizing the operational procurement apparatus is of decisive strategic importance to its effort to remain
ahead of the global competition in the industry. Flexibility is
one aspect—a manufacturer has to be able to react swiftly to
market shifts. Another aspect is the planned expansion of production of the A320 family from currently sixty to sixty-three
machines a month by 2021. Moik explains, “One thing is clear:
everything we’re doing helps boost the efficiency of our production. The key to our success is to manufacture top-quality
products with the fewest possible disruptions under serious
cost pressure.”
Porsche Consulting The Magazine
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Light Touch
Text CHRISTIAN BUCK / Photo MARCO PROSCH

T

anja Becker is a highflier.
As Senior First Officer, she
can often be found in the
cockpits of long-haul jets
like the Airbus A330 and A340. She
normally sits to the right of the captain but fills in at the controls when
the latter takes breaks. Becker (37)
is not only a trained Lufthansa pilot
but also an engineer. She wrote her
dissertation on jet lag for the Interdisciplinary Sleep Medical Center at
the Charité university hospital in Berlin. “I’m interested in a lot of things,” she says simply.
A pilot and an expert on sleep? “I regularly
travel all over the world, which means my body
often has to adjust to different time zones,” she
explains. “This is where aviation and sleep medicine come together: everyone who takes longhaul flights has to contend with jet lag.”
And Becker has taken an active stand against
low levels of energy due to travel. In 2017 she
cofounded the Hamburg start-up jetlite with
Achim Leder, Felix Brüggemann, and model Toni
Garrn. Leder wrote his dissertation on lighting
in aircraft and offers the perfect complement
to Becker’s expertise in sleep medicine. What
jetlite seeks to do is ease the human organism
from one time zone to the next on long flights
with the help of intelligent technology. “We
provide the first scientifically demonstrated
means of reducing jet lag in commercial aviation,” says Becker, who is jetlite’s chief technical officer. “Our solution prepares people’s
physiological systems for the time zone they’re
about to enter while still on the plane.”

100

Porsche Consulting The Magazine

A German startup seeks
to banish jet lag and
help people achieve higher
levels of performance—
by regulating light in
targeted ways on planes
and in cars.
Light plays the key role here because it is the
main influence on the body’s biological clock.
Cells in our eyes prompt our brains to release
the hormone melatonin, which regulates our
circadian rhythms. Light with a high proportion of blue waves lowers melatonin production
and makes people more awake. Red light waves
have hardly any influence on its production and
therefore provide the best conditions for falling
asleep if complete darkness is not possible.

The jetlite algorithm uses the
departure time, flight duration, and
number of time zones flown over
to calculate the best lighting plan
for the cabin. “When a plane leaves
New York for Europe, for example,
we begin preparing the passengers
for sleep with the red part of the
light spectrum during dinner already,” says Becker. “In the morning
before landing, we actively wake
them with light that has a greater
blue component.” Lufthansa already uses the
jetlite solution for its long-haul A350 and Boeing 747-8 aircraft—to the desired effect. Tests
have shown that passengers are less affected
by jet lag and recover from it more quickly.
Optimized lighting is not only a good way to
make flights more pleasant. It is also expected
to benefit car drivers in the future. This is the
focus of a pilot project that jetlite has launched
with Porsche. “The right light can be used in car
interiors to enhance driver alertness, for example on early winter mornings,” says Becker. “It
will also play an important role in self-driving
cars, to improve passenger well-being during
the trip.” Light can even be used to raise the
performance levels of stressed-out managers.
But light alone is no guarantee for high
performance. Family support is another crucial factor—especially for a highflier like Tanja
Becker who, in addition to her work in the cockpit and at jetlite, also has a husband and two
children. “It all wouldn’t be possible without my
husband,” she remarks. “He knows that I’m simply incapable of sitting still.”

Amadeus
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Age 5, Taiwan
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Amadeus Szmala has already traveled all over the
world with his German father and Taiwanese mother,
and has lived in Norway, Spain, Belgium, Japan, and
Beijing. Today his home is in Kaohsiung, which is the
second-largest city in Taiwan. He goes to preschool
and his favorite activities are building Lego robots and
space stations. That is also what he wants to do when
he grows up—and he has no shortage of ideas.

Creating new worlds, forging new spheres of activity—
many opportunities are open to Amadeus. All the more
so in Asia, where robots are being used for mundane
tasks, and for industry and medicine. If he decides to
become a data scientist or cybersecurity expert, doors
will be open to him in many countries. The demographic shift is leading to a smaller number of highly
qualified workers.
Porsche Consulting The Magazine

119

Life and Work

Contents

102

Porsche Consulting The Magazine

New Work

DSGV

Bosch

The working world of the future
will require greater independence
and lifelong learning, says
Lynda Gratton – page 104

Why the German Savings Banks
Association (DSGV) has its
own newsroom – page 106

The group was quick to embrace
diversity. But making it work is
still a mammoth commitment
– page 108

Plaenge

Uniklinik Mannheim

Zur Rose/DocMorris

Real estate by app: The Brazilian
construction company is
planning for digital customer
service – page 110

A new alliance between science
and industry is striving to turn
the deadly illness of cancer into a
chronic one – page 112

How can the market for medications be further digitalized?
Walter Oberhänsli has a few ideas
– page 116

Photo MARCO PROSCH

Do Digital
Technologies Make the
World More Livable?

Digital advancement is
changing lifestyles. Living,
working, medical care—the
transformation is affecting
practically every aspect of
life, and opening up new
opportunities for individuals
and companies alike.

CeramTec
Maximum motivation through
personal responsibility:
Dr. Hadi Saleh is leading the ceramic
manufacturer – page 118

Kids in Power
What Albert Einstein, Astrid Lindgren,
and Nelson Mandela had to say about
the little ones – page 120

Porsche Consulting The Magazine

103

Life and Work

A New
Approach
to Work
Text ANNA FRIEDRICH / Photo KARL ATTARD

Lynda Gratton, a British professor,
envisions tomorrow’s working world
as a mosaic of job changes, hobbies,
family, and lifelong learning.

W

hen British professor Lynda Gratton speaks
about demographic shifts at places like the
World Economic Forum in Davos, she also
talks about automation. For Gratton, automation and demographic change are inextricably linked. She
considers both to be key parts of the conversation about what
role people will play in work structures of the future. “In Davos, I observed that the issue of aging employees has arrived
on the agenda of the highest levels of management.”
Companies are not only contending with competitors in
a conventional sense, but are also in the midst of the digital
transformation. They need to operate economically, yet remain agile and flexible in order to foster innovation. They need
to be or become high-performance enterprises—despite
their aging workforces and the huge shortage of skilled new
employees.
In developed countries, people born after 1997 can now
expect to reach one hundred years of age—at least in statistical terms. At the same time, fewer children are being born.
The results of these developments are already evident in Japan, where a high life expectancy of 83.98 years and a low
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birth rate of 1.4 children per woman are creating enormous
age-related problems for the country. The retirement age in
Japan is still sixty-five, but the government has long since
been planning to have people work beyond that age.
Japanese companies are not alone in having to address
questions of longevity and the workforce. This is where
Gratton’s attention to automation comes into play. If machines and algorithms take over routine actions previously
performed by humans, what will be left? The complex tasks
that demand creativity, she replies. And the ones that require
experience.
Instead of phasing out sixty-year-old employees, says
Gratton, managers should ask how automation can help them
contribute in profitable ways. The classic three-stage model
of life—education, career, and retirement—has outlived its
day. “Modern life strategies now consist of many more stages.
These plans are open to a number of different paths, and place
a priority on lifelong learning.” Another important aim is to integrate experienced specialists into mixed-age teams. This
enables companies to remain sufficiently agile to succeed in
their digitally transformed competitive environments.
Business leaders need to recognize what their employees
need and how they want to be working in the future. “People
have to increase their transformational potential,” says Gratton. And that is only possible if there is an underlying willingness to change. “The longer people work, the more often they
need to update their knowledge.” Skills acquired decades ago
in training programs or higher education can no longer be
expected to remain useful throughout an entire career. Reskilling by means of further training and education therefore
becomes all the more important. It benefits not only older
employees. Anyone who takes advantage of company-funded
educational opportunities not only remains capable and productive but is also more satisfied and motivated.
Smart managers can thereby address two burning issues
at once, because younger employees are insisting in no uncertain terms on a favorable work-life balance, personal fulfillment, and the chance to develop further. Managers who place
a premium on intangible as opposed to monetary incentives
can raise medium and long-term productivity thanks to the
new professional skills and qualifications their employees
acquire. They create the space for vitality assets, as Gratton
calls them—in other words, for the regenerative friendships
that need time to arise. Time not spent at a desk. Because of
the increase in life expectancy, precisely this is expected to be
markedly easier to accomplish in the future.
Gratton envisions a world in which people will shift to new
occupations—highly qualified ones because machines will
take over routine tasks. People will come together on changing teams with members of different ages. Their careers
will be interrupted by periods in which they learn new skills
or devote themselves to their hobbies, volunteer activities,
or families.
In this new world, small and medium-size companies have
an advantage over large corporations. They are more flexible than the big ocean liners and can therefore adapt more
quickly. “Corporations will be embedded in entrepreneurial

Lynda Gratton

Born in England
in 1954, Gratton
is a professor of
management practice
at London Business
School, where she
directs one of the
world’s leading
programs on human
resources.
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“Our lives will consist
of different careers
in the future, along with
gaps and reorientation.”
LYNDA GRATTON

landscapes along with start-ups and small companies in the
future,” predicts Gratton. Companies with fewer but more
specialized employees will increase in number. The future
will see loose alliances of smaller entities that collaborate
in complex ecosystems and can therefore provide sophisticated services.
Those who succeed in changing their approach to work
along the lines of Gratton’s vision are “high-performing,” as
she puts it. That applies not only to individuals but also to
companies, which then reinforce this cycle in their role as
employers. “Talent attracts talent,” she observes. “And that
accelerates the pace of innovation.”
Porsche Consulting The Magazine
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Communicators
Keep in Shape
Text TIM TOLSDORFF / Photos LAURIN SCHMID

The umbrella organization of the German Savings
Banks Finance Group wants communication that is
faster, more consistent, and better tailored to its
target market. And this is why it is setting up a vast
newsroom in the heart of Berlin.

B

odybuilders used to lift barbells here, while endurance
athletes spent hours sweating on the rowing machines. The fitness studio in Berlin’s Friedrichstraße
has, however, long since closed its doors. Construction workers are now routing new multicore cable harnesses
and plastering brightly hued partitions. This is where the new
newsroom of the German Savings Banks Association (DSGV)
and the Savings Banks Financial Portal (SFP)—the central
service provider for communication and digital services of the
Savings Banks Finance Group—is being set up. As of fall 2019,
eighty-five experts will be coordinating strategic communications for German savings banks, state banks, public sector
insurance companies, and other special financial services
providers such as the fund service provider Deka, from here.
They will be working for 650 companies in all. The project is,
to borrow a gym term, a form of “heavy lifting.”
Radiating a combination of pride, curiosity, and excitement,
Christian Achilles, head of communications at DSGV, takes
us on a tour of the building site smack in the heart of Berlin
one sunny day. The project’s dimensions, extending to 2,200
square meters of floor space, make an immediate impression.
In the future, this is where Achilles and three of his colleagues
will be shouldering the responsibility for communications.
Joining him are Silke Lehm, also from DSGV, as well as Bernadett Faßhauer-Kotte and Arne Münster, both members of
the SFP executive board. “We won’t just be concentrating on
corporate communication here, but will also be integrating all
areas of customer and marketing communications,” as Achilles
explains. This is why the newsroom will also be used by the
Association’s strategy-focused communicators and the marketing and content specialists from SFP in equal measure.
More and more companies, associations, and political
parties are setting up newsrooms modeled on news desks at
newspaper editorial offices. The crucial difference from conventional communications departments is that news topics
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are not the main criterion for managing operations, nor are
channels. Instead, the communicators have reacted to a fundamental change in media usage brought about by digitalization. New channels of communication are emerging, while
old ones are becoming redundant. The speed at which news
travels continues to accelerate, while consumers’ attention
spans continue to fall. Algorithms help decide which content
is presented to users online. This makes it increasingly difficult for companies and associations to send consistent messages and to address all audiences appropriately.
And this is what savings banks have been experiencing as
well. “Financial services impact every aspect of daily life. This
means that we deal with almost every German in just about every situation in life,” as Achilles says. In order to keep all of them
in focus, twenty-seven “personas” were developed to represent the DSGV’s target market as realistically as possible. The
spectrum extends from private and corporate customers from
all walks of life to journalists and political decision-makers. In
combination with the specific issues that affect these stakeholders, a comprehensive communications plan was produced.
This ensures transparency and consistency across all the different subdivisions, from public relations to marketing.
Yet this was only the first of many changes to come. “At
some point,” Achilles explains, “we realized that along with topic planning based on the customer’s perspective, we needed a
standardized system for managing the communications channels.” This is not just a matter of establishing a new discipline
to add to all the others in the newsroom, but rather rethinking
the communications process from the bottom up. Before even
considering the architecture of the newsroom or the requisite
technology, the work processes had to be put to the test. “First
the process organization, then the organizational structure,”
says Achilles. The experts from Porsche Consulting were on
hand to provide assistance. “We approached the consultancy
because we wanted to define new processes that will function,”
as Achilles explains. “What we gained was a fully flexible organization that can continue growing as requirements change.”
The future newsroom staff will keep working in two different offices until it’s time to move in, in autumn 2019. However,
the staff is already using agile principles for its work. A digital
planning and production tool will soon enhance the interplay
between the teams and subdivisions. Multidisciplinary teams

“Overnight, we can
change the topic
portfolio, post content
for new target markets,
or configure whole
new channels.”
CHRISTIAN ACHILLES
Head of Communications at DSGV

Management team
DSGV communicators
Silke Lehm and
Christian Achilles
will be managing the
newsroom together
with their colleagues
from SFP, Arne
Münster and Bernadett
Faßhauer-Kotte
(from left to right).

MODELED ON THE MEDIA
To ensure fast responsiveness and consistent messages, more
and more communications departments are modeling their
operations on the newsrooms at major media outlets. Topic
managers are responsible for several channels. This offers the
following benefits:

Channels

Topics

Consistent
messages across
all channels

Individualization
of topics relevant to the
target audience

Speed

Efficiency

Topical
communication
and short
reaction times

Automation, exploitation
of synergies, and
consistent performance
assessment

will be tailoring the different topic areas to different target markets, optimizing them for the appropriate channels. The automobile
industry provided the archetype: it nominates product managers
for new model ranges, who then put together their own development team. “This is how we work in the newsroom, too,” Achilles
explains. This involves the participation of specialists ranging from
editors, art editors, and web designers to social media experts.
Flexible island offices will provide temporary homes for the teams.
The showpiece of the newsroom will be the long news desk.
From here, the media landscape will be observed in real time and
short-term presentation of topics will be coordinated. Just a few
steps away, a large room is being set up for video conferences
with communicators from the furthest reaches of the savings
bank universe. Featuring a raised platform, the room can also be
transformed into an event location for talks and presentations.
The employees can choose between noise-insulated creative
spaces and silent work areas as needed. Light shines through a
glass roof, illuminating a large area that will later provide a space
for employees to catch up on, and share, information. “It will have
the best coffee in all Berlin,” Christian Achilles promises. And
that’s no coincidence, because the consultants from Porsche also
shared tips on creating an innovative working atmosphere. This
includes promoting informal discussions between employees—
for example, with cleverly designed routes through the office.
After all, communication and space are difficult to keep separate.
Achilles is confident that the newsroom and its processes will
reap rewards: “This form of organization will ensure that we’re
perfectly prepared for the future.”
Porsche Consulting The Magazine
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Culture of diversity
Bosch values a colorful
and diverse culture.
Diversity director
Heidi Stock expects it
to boost the company’s
innovative power and
success.
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Courage to Explore
Text SARA REHM / Photo JÖRG EBERL

Companies can find it hard to promote diversity.
Yet diversity can be learned. Bosch is a good example
of this—and of the resulting financial benefits.

F

ew companies can claim to be as international as Bosch, which employs more
than 420,000 women and men of 150
different nationalities at 450 locations
around the world. A glance at these figures
would lead one to believe that Bosch is diverse
by definition, and that it’s perfectly natural for
its employees from a wide range of cultures and
origins to work together.
But things are not quite that simple, says Heidi
Stock, a native of Düsseldorf and Bosch’s Head
of Talent Management and Diversity. It would be
a mistake to believe that diversity doesn’t need
any management. Diversity means much more
than that, and extends beyond bringing people
of different genders, sexual orientations, and origins together. “Experiences, perspectives, and
lifestyles are more important,” she says. “We’re
talking about inner dimensions.”
In 2007, Bosch was one of the first companies to sign Germany’s diversity charter, which
helps companies document and strengthen
their commitment to diversity. A look beyond
the Bosch Group makes it clear that this topic
is here to stay. The number of businesses that
see diversity as a strategic instrument is growing, although not always on a voluntary basis.
Megatrends like digitalization are compelling
them to change their structures. The old model of a patriarch directing a rigid hierarchy has
proved too cumbersome for the 21st century’s
connected approach to ideas and action and
for the sheer pace of the demands confronting companies today. To find answers to these
challenges, more people have to shoulder the
requisite tasks and responsibilities. Mixed
teams can be one solution. Such teams are
more innovative and future-oriented than their
homogeneous counterparts.
When Stock joined Bosch some fifteen years
ago, the focus was on promoting women. Today
that has changed. “Diversity is not a women’s

issue—it affects every one of us,” she says. As
far as she is concerned, not every employee has
to like all their colleagues. Nor does she wish
to change individual private preferences. Instead, her focus is on encouraging an attitude
of mutual appreciation. Because where that is
prevalent, people happily contribute their ideas
and experience. To product development, for
example. And that can be a factor in success.
The idea for Bosch’s IXO, a top-selling compact
cordless screwdriver, arose during a conversation between a female marketing director and
a male engineer. “Diversity is our advantage” is
therefore the name of a campaign designed by
Stock and her team at corporate headquarters
in Gerlingen near Stuttgart, together with diversity coordinators from around the world. It
has already put more than 200 different measures into practice.
Things that now appear obvious have often had to be learned. Consider the example
of a 2011 project called Mindset Organisation
Executives (MORE), in which a total of 150
managers participated. “There was a strict culture of workplace presence back then,” recalls
Stock. “Many people simply could not imagine
that it’s possible to work productively from
home or a café, away from all the pressure of
office meetings.”
The managers proceeded to test a new model over a period of three months. The many results included greater quality of life, more time
for families, and a greater ability to concentrate
on work. At the end of the project, 80 percent
of the participants decided to continue working
on this flexible basis. Today models of this type
have long since taken a firm hold in business
life. And that includes Stock’s as well—she has
even conducted the occasional job interview
while watching her son play tennis.
In her role as a diversity manager, Stock
consistently fosters this learning process,

employing methods such as workshops on unconscious bias. These workshops are two-hour
events that use feedback and role-play to help
employees confront their biases and behavior.
In contrast to conventional seminars, the focus
here is on direct experience. “You have to actually switch your own perspective, not just listen
to other people talk about it.”
Diversity starts with the choice of personnel. In an effort to ensure that the most suitable
applicant is actually hired as opposed to the one
who most resembles the boss, Stock worked together with Porsche Consulting to develop new
approaches. One of these was the introduction
of subtle cues known as “nudges.” These were
used to encourage better decision-making
processes on the part of HR experts and supervisors. Job interviews have since been held
whenever possible in the morning—because
people tend to be more rational then and less
susceptible to their emotional predilections.
A maximum of two interviewers are present, to
minimize mutual influence. Algorithms can also
help—for example, in checking whether job ads
have a more feminine or masculine orientation.
The next level of development, according to
Stock, is for the insights from diversity management to become part of the company’s fabric
and enter the hearts and minds of its employees. She knows there is still a long way to go.
“Diversity is hard work,” she says. “But every day
we learn a little more. I’m convinced that appreciation and openness can make a substantial
contribution to the success of every company.”
To measure the amount of progress made,
Stock and her team have defined key indicators.
These indicators range from the percentage
of non-German and/or female leadership personnel to the number of different flexible work
models available. The figures show that Bosch
is on the right track. A survey found that four
out of five employees are very pleased with
their work-life balance. The percentage of
women in leadership positions is also looking
up at the corporation. In 2011, women held 9.5
percent of these positions worldwide. Eight
years later, that figure has risen to 17 percent.
For an industrial company with a strong focus
on the natural sciences, says Stock, that’s not
bad at all.
Porsche Consulting The Magazine
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Taking Steps Towards Customers
Brazilian construction company Plaenge has adopted a digital
strategy that brings them closer to their customers.
Text LAYLA TAVARES / Photos GABRIEL TEIXEIRA

Firsthand

Experiences are
key in the housing
industry. Plaenge
has forty-seven
model apartments
in seven towns in
Brazil. The digital
experiences via the
app and website
complete the new
customer journey.

T

he civil construction sector is concrete and exact
by nature, but its product is loaded with values and
subjectivities. Acquiring property is one of the main
human desires. And serving a client who is about to
realize a dream of this magnitude demands assertive strategies that foresee more than excellent products—they demand
excellent relationships, too.
In Brazil, where the estimated demand for housing will
be approximately 900 thousand units per year until 2027,
Plaenge, the largest real estate developer in the southern
region of the country, has been shifting its business orientation towards customer centricity as a basis for the company
growth. “One of the reasons we worked on the customer centricity approach was that we came to the understanding that
the mobile generation and today’s fast-paced tech evolution
are changing the relationship between companies and consumers. The question was how to prepare ourselves for this
change,” says Plaenge’s director Marcelo Resquetti.
Management consultancy Porsche Consulting supported
Plaenge in taking the digital relationship with the client to the
next level. The new strategic approach has included solutions
along the customer journey ranging from remodeling the
company‘s website to developing an app that considers all
the points of interaction between the client and the construc-
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tion company. In addition to offering a more
complete and efficient service within a digital environment, the goal is to improve data
collection to have continuous and more reliable sensors in terms of consumer needs—
all with the objective of creating a better,
more personalized customer experience with
the brand.
In the app, expected to be launched by
the end of 2019, clients will be able to familiarize themselves with the contractor‘s
projects, request purchase and financing, in
addition to making floor plan changes, customizations, and construction follow-ups.
“We are currently structuring all systems,
and the idea is to implement in stages,” says the director of the
Brazilian company. However, a minimum viable product created
together with the experts from Porsche Consulting led to results
within days. By using the design thinking methodology, they created a dummy for the app, which could be tested and refined to find
the right range of functions.
What Plaenge is taking to the digital sphere is also a consequence
of what the company has structured offline. For over twenty years,
the company has been working with flexible floor plan options—cus-

tomizations are an important way of adding more perceived value to the
customer. “Sometimes the apartment, just like a luxury car, is the most
expensive asset that a person ever purchases. Our customers do not
want just another product line, but to be able to put a personal stamp
on it,” says Resquetti, who predicts an increase in the possibilities of
personalization of properties.
However, the client’s participation is not limited to the purchase
of the apartment itself. The construction company has its own sales
team with 130 sales experts out of 1,775 employees. And according
to the executive, a large part of the sales force is generated by client

“Our business model is focused
on delighting the customer.
Our operation is industrial.”
MARCELO RESQUETTI
Director of Plaenge

referral. Currently, 88,000 clients live in towers built by Plaenge.
This dynamic of indication was also incorporated into the digital
relationship plan.
The transformations in the market require new ways of being
available to the customer, but there is nothing inauspicious about
the sales process. The refinement of digital relationship channels
does not imply the end of the traditional sales booth and apartment exhibitions, according to Plaenge‘s director. “Our business
model is focused on delighting the customer, and the firsthand
experience of real estate products will remain important,” says
Resquetti. “But we are very much aware of
the ongoing transformation, with our sensors well connected to what is happening
in the housing market.”
In this respect, one advantage for
Plaenge is that the company carries out
each project from start to finish: they buy
the land, develop the project, market it,
build it, and execute the after-sales service. “Our operation is industrial and the
customer has the feeling that he is buying
directly from the factory. The client knows
he will receive what we promised,” says
the director of the construction company.
All of this recent restructuring, of
Plaenge‘s customer relationship strategy, was preceded by the adoption of lean
construction—also with help from Porsche
consultants—in 2016. Marcelo Resquetti
says that since its inception, the company has always had well-defined processes
and systems, but the implementation of
Porsche Consulting methodologies enabled them to clearly improve existing processes—with the automotive industry as a
role model. The product development process that was introduced is being followed
by each of the forty-two projects that are
currently in progress. Moreover, seventeen
construction company sites have implemented a takt work cycle. “Our production
control now takes place daily rather than
on a weekly basis, as in the past,” says the
executive. This has added great value to
our production process—for instance, a
25 percent increase in productivity.
The next step was to digitize all of
these processes for online monitoring.
“At the end of the day, I know what was
or was not produced, almost like in an
automotive factory. Our vision is clearly headed in the direction
of an apartment industry,” Resquetti adds. The company is also
working to consolidate a building information modelling (BIM)
platform to manage the digital twins of each project.
Resquetti feels his company is well prepared to benefit from
the high demand in housing: “All parties are working in a more
organized, fluid, and less conflict-ridden way. That certainly will
be fruitful.” For 2019, the company’s turnover is expected to
increase by 20 percent in comparison with the previous year.
Porsche Consulting The Magazine
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Operation
Digital
Text MAREN EITEL, DARIUS SELKE / Photos MARCO PROSCH

A unique research project involving one
hundred scientists and industry partners
is set to revolutionize the way cancer
is treated. While artificial intelligence
and digitalization will provide help, the
individual will take center stage.
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A

doctor’s appointment at nine in the morning at the University Medical Center Mannheim. The diagnosis: an oligometastatic tumor. This is a cancer with minor, isolated
scattering of the tumor, referred to as metastases. The
treatment room is full of technology. An x-ray robot scans every
millimeter of the man lying on the treatment table. High-resolution images are ready thirty minutes later. A robotic assistance
system, into which the precision data that was only just collected is input, moves a biopsy needle to the position identified with
pinpoint accuracy. The medical specialist now takes over. Immediately afterwards, the tissue removed undergoes a fully automated analysis. The members of the “tumor board,” a committee of
doctors from different disciplines, discuss the results and arrive
at a unanimous decision on which therapy to pursue for each individual metastasis: radiotherapy, thermal therapy, or chemotherapy? The doctor performs the treatment with the assistance of the
robot, fitted with the appropriate instrument. By 3 p.m., just six
hours later, the patient has completed treatment.
What sounds like science fiction is actually more of a reality
than anyone might suspect. An interdisciplinary project comprised of doctors, scientists, entrepreneurs, and consultants is
systematically working on turning treatments like this into reality
within the foreseeable future.
Globally, one out of every five men and one in every six women
will receive a cancer diagnosis. For around 20 percent of those
affected, the primary tumor will metastasize. For cases that are
this severe, palliative treatment is frequently the only option
at present. And this is the case for around 320,000 people in
Germany every year. Fortunately, artificial intelligence and stateof-the-art robot technology are opening up new perspectives
for the treatment of these patients. Professor Stefan Schönberg, Director of the Institute of Clinical Radiology and Nuclear
Medicine at the University Medical Center Mannheim, is one of
the specialists responsible for the research project. “We intend
to extend the period for which cancer patients survive for many
years using innovative therapeutic methods,” he says. “Instead
of being a terminal illness, cancer will become a chronic illness.”
In order to edge closer to achieving this worthy objective, a
hitherto unparalleled initiative has been launched. Almost one
hundred scientists—including doctors, engineers, and data
scientists—are developing new procedures for imaging, diagnostics, and therapy. Their insights are being combined in the experimental innovation space called M²OLIE (Mannheim Molecular
Intervention Environment) at the University Medical Center
Mannheim. This is also where the world’s most advanced robotic
x-ray system can be found, a system that utilizes a large variety
of image data to screen and identify any suspicious changes in
bodily tissue at an early stage. It is currently being trialed on a
model of a human upper body at the research campus. Artificial
intelligence is being used to analyze and evaluate the patient
data. This allows a procedure to be carried out that is much more
precise than previously conceivable. In the medium to long term,
the treatment will be able to be calibrated exactly to the individual patient’s pathology. State-of-the-art robotic assistance
systems will assist with treatment. The examination of tissue
samples serves as an example: even an experienced doctor often
needs half an hour just to place a needle in the suspicious tissue
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OUT OF THE PORSCHE
CONSULTANTS‘ TOOLBOX
Use Cases
Digital technologies will be used to reduce the
patient turnover time from days to just a few
hours. To do this, the Porsche consultants are
identifying use cases, or specific opportunities
to employ software-based solutions. For example, a digital planning tool that can illustrate and
interlink all patient-based processes. In doing
so, artificial intelligence will be used to optimize
procedures and reduce waiting times.

Rapid Prototyping
The rapid prototyping method originates in software development. The Porsche consultants are
using it within the M²OLIE project to conduct
rapid tests of how the previously identified usage cases function. What is known as a minimum
viable product with basic functions can be programmed and tested within a short period of time.

Closed Loop
Along with the procedures in the treatment room,
a large number of other activities contribute to a
patient’s health. The consultants are therefore
working on a holistic process model for what is
referred to as the patient journey. This starts with
recording and processing medical data using
smart technology, involves data-based and automatic appointment organization in hospitals,
and extends through to predictive maintenance
of the technical equipment.

“Instead of being a terminal
illness, cancer could
become a chronic illness.”
PROFESSOR STEFAN SCHÖNBERG
Director of the Institute of Clinical Radiology and
Nuclear Medicine, University Medical Center Mannheim

precisely. In the future, a manipulator, guided and controlled
by a specialist, will be able to complete this step in five minutes. “This will allow the time needed to treat the patients
to be reduced, while at the same time making the therapy
significantly more effective,” says Schönberg. Twenty-four
partners from industry and research have joined forces to

work on the highly promising project, with funding provided by
the Federal Ministry of Education and Research. Along with the
universities of Mannheim and Heidelberg, the partners also include the Fraunhofer-Gesellschaft, the German Cancer Research
Center, Carl Zeiss Meditec, KUKA robots, Maquet, and Siemens
Healthineers. Consultants from Porsche Consulting are helping
to introduce new process chains that will make fast diagnoses
and treatment possible in one location.
“M²OLIE is turning specialists into team players. Our success
is based on seamless cooperation between the individual areas
of expertise under one roof,” Schönberg notes. To ensure that
the pilot project leads to functioning centers being set up all over
Germany, the consultants are working on an agile organization and
a positioning strategy. Schönberg formulates the principle that
will guide this work as follows: “The individual always comes first.”

A person’s intuition
and the precision of
technology: Professor
Stefan Schönberg (left)
wants to see doctors
and robot-based
assistants working
even closer together in
the future, for example
when a biopsy needle
needs to be positioned.

Video

Operation Digital:
next25.de/EN/m2olie
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A Pharmacy in
Your Living Room
Text HEIKE LITTGER / Photo MARCO PROSCH

Walter Oberhänsli is a pioneering entrepreneur. But this successful
businessman is not satisfied. He thinks digitalization still has
many more opportunities in store for both pharmacies and customers.
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Walter Oberhänsli

worked as a lawyer until late 2004, and
then entered the pharmacy business. Born in
Switzerland in 1958, he calls himself an
“advocate of the principle of learning by doing.”

Photo CHRISTIAN GRUND

A

n important foundation for the future
was laid by Walter Oberhänsli in 2016.
That was when the founder and CEO
of the Switzerland-based Zur Rose
group opened the first brick-and-mortar shop
for his online pharmacy business, at the central
train station in Bern. The store has a modern industrial look. Behind a glass wall, robots retrieve
packages of pills from the shelves. In a glass
cabin labeled LAB, pharmacists mix salves. Customers can also pick up their purchases from
vending machines when the store is closed. The
products range from vegan muesli to prescription anesthetics.
Oberhänsli is a lawyer who landed in the
pharmacy business by chance. His home village didn’t have a pharmacy. But he owned a
suitable piece of real estate, so he opened one
himself. Today the Zur Rose Group is Europe’s
largest e-commerce pharmacy, with more than
1,300 employees and sales exceeding €1 billion in 2018. The Netherlands-based DocMorris
e-pharmacy business, which the Zur Rose Group
acquired in 2012, has itself increased in value
more than fourteen-fold in the meantime. The
German Manager Magazin has called Oberhänsli
a genius and placed him on the same pedestal as
Facebook founder Mark Zuckerberg and Amazon
boss Jeff Bezos. So it only made sense to speak
with him. Where is this market heading—one so
contested that even Amazon is seeking to enter
it in the foreseeable future?
The online pharmacy business is growing and
will continue to do so, says Oberhänsli. If only for
the reason that medications are ideally suited for
shipping. They are small, light, prepackaged, and
almost never returned. Yet this Swiss businessman thinks the future lies in combining online
sales with brick-and-mortar shops and vending
machines. He calls it the “Nespresso effect”—
using modern stores and showrooms with a con-

temporary look to show “what you have and what
you can do.” Building trust and listening carefully
to what customers want and how they can be
supported. The store at the Bern central train
station is not the only one. Three more have been
added under a shop-in-shop agreement with the
Migros retail company.
That too was a future-oriented decision.
Many health-related purchases these days are
made between the produce and beverage sections in supermarkets. People don’t want to wait
until symptoms appear, but instead prefer to
take precautions in advance. They want to stay
in shape and eat healthy foods. And benefit from
customized products and clever services.
That’s where the DocMorris app comes in. It
stores all relevant medication data for its users.
If users receive emergency medical treatment,
they can show doctors what drugs they’ve been
taking. The app also reminds them when to take
their medications and checks for interactive
effects with other drugs. “A major issue,” says
Oberhänsli. Especially in Germany, where prescriptions are issued on paper and no one can
check what patients actually take.
One thing is clear, according to Oberhänsli—digitalization will advance. The amount of
data available for every customer will increase.
In addition to electronic prescriptions, which are
expected to be introduced in Germany by 2020,
the EU Commission will require electronic health
records by 2021. They should contain all diagnoses, lab values, medication regimes, emergency reports, and vaccination records. They
can also store information provided by customers themselves. Health apps measure heart rates
and blood pressure, clock the number of miles
jogged and calories consumed, and track weight
fluctuations and illnesses. Intelligent articles of
clothing with sensors are not far behind. Pharmacies need to consider how they will respond
to all of these possibilities. What streams of data
can and do they want to use? What added value
can be offered to customers?
Artificial intelligence is also playing a greater
role. Oberhänsli mentions a Berlin-based startup called Ada Health. It created the Ada app,
which analyzes symptoms and makes specific suggestions as to what they might indicate,
which specialists might be appropriate, and
whether users should simply visit a pharmacy
or have a medical video chat with the company’s call center. Seven years of research went
into this app. It now knows several thousand
conditions, has five million customers, and gets
smarter by the day.
Doctors are interested in assistants of this type,
as are health insurance companies. Pharmacies

should also be monitoring these developments and
considering joint projects with data experts in order to improve services like online consultations or
brick-and-mortar sales, to increase efficiency, and
to reduce costs. For example, can the progression
of certain illnesses be predicted with greater accuracy and thereby enable better planning of drug
production, logistics, and storage?
Precisely that topic—the process chain—is
what most interests Oberhänsli. “The greatest
drugs are developed and prescribed, but no
one can check how they work, or whether people even pick them up and take them,” he says.
Many patients determine their doses themselves, discard unused drugs, and stop treatment programs prematurely. Those practices
represent health risks. Patients with high blood
pressure suffer strokes as a result, and those
with diabetes have to undergo amputations—
with enormous costs, not only emotional but
also financial. IMS Health, a U.S.-based market
research company, estimated these costs at
$500 billion worldwide in 2013. But what is the
best way to address the problem? Oberhänsli is
already experimenting with a pilot project for a
smart medication box. It records whether and
when patients take pills from it.
The changes underway cannot be stopped,
says Oberhänsli. But we need “more political will
and courage” in order to shape them. Instead,
what we are seeing—particularly in Germany—are questions such as these: Should online
pharmacies be permitted to continue selling
prescription drugs? Should e-commerce in this
sector be forbidden? Should discount prices be
allowed? “These are precisely the wrong signals
to be sending in an age of digitalization,” says
Oberhänsli. “Instead of bans and protectionism,
we need future-oriented solutions and clever
pharmacies that adapt to the very different lifestyles and needs of their customers.”

POST-MERGER
INTEGRATION
After the Zur Rose Group acquired the
Dutch online pharmacy DocMorris in 2012,
Porsche Consulting helped the Group establish an effective collaboration model,
use synergy effects, and make structural
preparations for further international
growth. The group’s headquarters were
strategically restructured and now serve
as a holding that provides key services including finances, IT, and purchasing to its
member companies.
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Mental Trainers in the Factory
Photo JÖRG EBERL

How the physician and CeramTec CEO wants
to create a modern working atmosphere.

D

istinguishing between what is important and what isn’t is a skill that
Dr. Hadi Saleh learned during his time
working as a physician in hospitals
and ambulances. “Is someone bleeding or in a
life-threatening condition?”, was often his first
question back then. “If not, everyone can take a
deep breath.” Today Saleh no longer works in the
operating room at the university hospital, but as
chairman of the executive board of CeramTec
GmbH in Plochingen near Stuttgart in southwestern Germany. But the doctor did bring his
imperturbable demeanor from the hospital to
the business world. “I have learned how to deal
with stress,” says Saleh. “And that is something
that translates very well to the business world.”
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Like a good doctor, he places great importance on talking with his employees in his role as
CEO as well. “I listen a lot in order to get a sense
of the needs of each individual,” says Saleh. And
those needs can be very different depending
on the life situation: the young employee in a
long-distance relationship longs for more leisure
time; the young family father wants a bit more
money; and colleagues who are caring for relatives benefit from more flexible working hours.
But Saleh also asks something of his employees as well: that they use their own heads.
“I encourage my employees to think for themselves—which naturally also means that I have to
accept pushback,” explains the forty-six-yearold. “But that is completely normal nowadays;

the autocratic leadership style of the past is
permanently passé.” Saleh’s goal is clear: he
wants to infuse his employees with maximum
motivation through personal responsibility and
thereby push his team to achieve top results.
CeramTec has been a successful market
presence for over a century. With 3,500 employees and locations in Europe, America, and Asia,
the company counts among the leading international producers of high-performance ceramics. In many cases, the precision products work
in the background: in the single-lever mixers at
the washbasin or in the grinding mechanism of
automatic coffee makers. “Many people come
into contact with our products every day without knowing it,” says Saleh. “We are truly one of
the hidden champions—quite literally hidden, as
it happens.” CeramTec products are also used
in aircraft, satellites, smartphones, electric vehicles, and medical products. Doctors around
the world, for example, implant 1.6 million hip
prostheses a year with ceramic from Germany.
They are manufactured in a highly automated production facility in the Bavarian town of
Marktredwitz and Plochingen in Swabia, where
artificial knee joints, among other things, are also
made. Shoulder joints made of ceramic are due
to follow soon, and intervertebral discs of the biologically highly compatible material are also in
the works. And there’s a very simple reason why
CeramTec’s inventions are so sought after and so
versatile: the special ceramics are in some cases
harder than steel and more chemically resistant
than plastic.
Hadi Saleh aims to maintain the globally
leading role of CeramTec, and he is thinking hard
about new motivational concepts as well. “I think
a lot about the question of how we can make use
of mental coaches, for example. Our employees
are, after all, a high-performance team. And what
works in sports can certainly be successfully applied to companies as well.”

Yong Qing Fang
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Age 3, China
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Art plays a big role in the life of Yong Qing Fang. Her
father is a painter, her mother a dancer and choreog
rapher, and she too loves to color, paint, and play with
clay. She lives in Shanghai with her parents, younger
brother, and two dogs. Whenever possible, she also
plays outside. “We’d like for her to learn about creativ
ity, meaningful things in life, and respect for nature
early on,” her parents say.

The world of work is showing an ever greater divide—
between creative activities on the one hand and auto
mation on the other. Nowhere is this more evident
than in China’s digital boom. Yong Qing Fang will
have good chances in life with a creative profession.
But digital technologies are also making increasing
inroads into and changing areas like photography,
music, and language.
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How the Great
See the Small
“There are no great
discoveries or advances,
as long as there is an
unhappy child on earth.”

Looking to
the Future
The Opportunities for Kids Today
The Work of Tomorrow
Taking Responsibility for our World

Kemilly

Age 7, Brazil
(P. 83)
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“Give the children love,
more love, and still more
love—and the common
sense will come by itself.”
ASTRID LINDGREN
(1907-2002)

This Swedish author was immediately successful
with her first work, Pippi Longstocking. It has been
translated into fifty-seven languages. Later works
included The Children of Noisy Village, Karlsson on
the Roof, and Emil of Lönneberga. Her seventy books
have been sold a total of more than 145 million times.

Porsche Consulting GmbH is a subsidiary
of Dr. Ing. h.c. F. Porsche AG, Stuttgart

“There can be no keener
revelation of a society’s
soul than the way in which
it treats its children.”
NELSON MANDELA
(1918-2013)

This lawyer, civil rights activist, and
politician was the first black president of
South Africa. He was instrumental in bringing
an end to apartheid and advancing the rights
of black people. He and Frederik de Klerk
received the Nobel Peace Prize in 1993.
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Age 8, South Africa
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Mrs. Weber, her Afrikaans teacher, is nice. And school
is fun, adds Liyaena. That’s good, because this eightyear-old, who lives in an informal settlement near Cape
Town, wants to become a doctor, and will need to study
hard. She likes playing netball with her friends and
use her parents’ laptop, who work in cleaning and
construction. Where will she be in twenty-five years?
“I want to live with my family in my own house.”

Liyaena’s desire to work as a doctor could end up
being aided by the high number of smartphones in
South Africa. The creative start-up community could
set up an initial healthcare consultation service using
televideo technology to help provide medical services
and treatment options to people in rural areas. Better
medical care is needed in order to raise the life expectancy in Liyaena’s country.
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Amadeus

Age 5, Taiwan
(P. 101)

The next generation
is taking the lead
Time goes by so fast. Amadeus and his generation will soon be co-creating the future with
their knowledge and know-how. What they need are good perspectives – and the foundations
for them are being laid today.

