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“Qualified
employees will
take on more
responsibility in
the digital world”
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Klaus Engel, Chairman of the Executive Board
of Evonik Industries AG

Dear readers,
In the future, as artificial intelligence and robots take over the
tasks of planning, working, and maybe even thinking, the
question will arise: What are we humans going to do then? Will
we run out of work? Will we disappear altogether from many
value chains? The Internet entrepreneur Marc Andreessen has
described this phenomenon as follows: “Software is eating the
world.”
I’m a little skeptical about his conclusion. Just by way of
comparison, factories devoid of human beings have been predicted for more than 30 years. However, they have never materialized. In particular, German industry has joined forces with
the trade unions in order to demonstrate how we can make use
of technological progress to generate innovations and increase
the number of industrial jobs.
It’s true that business operations are becoming digitized. But
human beings are still part of the process. What will change in
the future, however, is the way that products and services are
generated and provided in an interactive process between human beings and the digital world. This development is opening
up opportunities to organize work in new ways, create better
jobs, and regulate working time in ways that are more flexible
and more family-friendly.
In order to take advantage of these opportunities, we need
the creative intelligence of our policy-makers and our entire
society. Together, we must create a framework that brings the
headlong development of the digital world into harmony with a
socially oriented market economy and ensures that the potential of the new technologies is used to promote overall progress.
Industry 4.0, for example, will enable many workers to acquire
much broader skills. These workers must be trained and prepared for their new tasks, because well-qualified employees will
have to take on more responsibility in line with the increasing
automation of their workplaces.
During this process, we must make sure that human beings continue to have the last word despite the digital transformation—in factory halls, in the world of consumption, and in
their private lives—and that the fruits of the digital revolution
are distributed in ways that benefit not only startup billionaires
in Silicon Valley but also our public welfare and our educational system. After all, software alone will not be able to feed the
world.
Sincerely yours,
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something done, action, proceeding,
also physical labor or skilled trade,
craft or occupation
TYPICAL ASSOCIATIONS Workplace,
worker, workday, workshop,
workforce, workload, workmanship
SYNONYMS Employment, labor, toil
ANTONYMS Unemployment, idleness,
leisure, play
USAGE

GENERAL: Goal-directed physical or

mental activity, together with the
individual tasks it involves
ART: Artifice, a production of humans
(as opposed to nature), an artistic
creation
PHYSICS: The energy transfer that
occurs when an object is moved over
a distance by an external force that is
applied at least partly in the direction
of the displacement
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People have never devoted all of their time to work. But what have we done
in our free time throughout history? Always something different, of course!
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people and values

Facts + Figures
3 questions for

Dieter Zapf
“Everyone wants to
make a meaningful
contribution”

1
hand-crafted products

Crazy about Craftsmanship
They make tables, knit sweaters, shape
hats, pour chocolate, distill schnapps, build
motorcycles, bicycles, and bookcases—and
all of their products can be touched, held,
and directly experienced.
“Manufactured” originally meant “handmade” and referred to the traditional
handicrafts practiced by individuals such
as bakers, shoemakers, and carpenters.
Today, “handmade” is a promise—that the
products in question have been made not
in a black box called a machine but by the
visible work of human hands. That makes
them special and, by implication, better.
The more digitized our daily lives become,
the more young people worldwide are attracted to traditional handicrafts.
To them, the analog world seems warmer.
“We’re always amazed by the childlike curiosity of the experts who devote their lives
to a single handicraft,” say Charlotte Rey
and Duncan Campbell, a design consultant
duo from the UK who have written a book

about their visits to specialist workshops
all over the world. The Craft and the Makers
introduces readers to bag makers from the
Arctic Circle, dyers from Mali, weavers
from Japan, hatmakers from Vienna, and
soapmakers from Heidelberg. Why have
they also included motorcycle mechanics
from Galicia and a creator of man-sized
globes? Rey and Campbell have a simple
answer: “They celebrate what they do.”
Daniel Heer (photo), for example, makes
horsehair mattresses and leather goods
in Berlin-Mitte. He learned his trade from
his grandfather in Lucerne, Switzerland.
The family-owned company was founded
in 1907, and thanks to the commitment of
Daniel Heer, the founder’s great-grandson,
it will continue to exist for many years to
come.
What they all have in common: They create
things for people who value special products—and the painstaking work that goes
into them.

Why is work so
important to us?
Through the work
they do, individuals
find a place for themselves in the world
they live in. The need
for social recognition
is part of our humanity. Whether it’s paid
or voluntary, work
enables us to fulfill
our potential. Many
people who don’t
have to work are very
active nonetheless—
and from the outside
it looks exactly like
work.

2

Do we link our
self-image too
much to our work
and the status
we’ve earned?
Individuals who don’t
define themselves
through their work
have to find an alternative self-image.
For example, women
who don’t work
outside the home can
do that successfully
by accepting the role
of family manager.

3

People who
are not gainfully employed are
generally looked at
askance. How can
that be changed?
Many people take
early retirement in
order to tackle new
and self-defined
challenges and thus
earn social recognition. Whether it’s
paid employment
or volunteering, the
main thing is that it
should visibly benefit
society.

Dieter Zapf
teaches organizational
and work psychology
at Goethe University in
Frankfurt/Main
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Alle Angaben
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Alle Angaben
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As long as you’re happy: The main thing
people look for when they change jobs

Source: Ipsos
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108

percent more wind turbine
technicians will be needed in the
USA by 2024. According to an
official US forecast, this will be
the fastest-growing occupation
in the USA. The biggest overall
increase in jobs will be in the
healthcare and nursing sector
experience reports

Working in Europe
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Sven Franke (center of bottom row) asked managers and employees how they interact

FILMING THE
TRANSFORMATION
“Intrinsify!
me” was the
name of the
kickoff event.
In December
2013 it brought
together
coaches,
personnel
consultants,
and company
founders
to discuss
whether
happiness
and work fit
together—
and if so, how

“How do we want
to work in the 21st
century?” was
the question. Sven
Franke, a professional
coach, suggested,
“If today we already
have organizations
operating in line
with 21st-century
principles, let’s meet
them and have them
tell us what they’re
doing.” Together with
four friends, Franke
launched a project on
the startup platform
Startnext. He raised
€50,000, traveled
through Germany,
and filmed managers and employees
who reported on
how they’ve set
their own salaries,
abolished meetings
or introduced very
flexible working
hours. Augenhöhe (At
Eye Level) does entirely without experts
or commentators,
and almost entirely without movie

theaters. The group
made the film available on the Internet,
free of charge. For a
small licensing fee,
interested individuals
can download the
45-minute film and
organize an event
around it. The film
has kicked off a
movement, with 260
informal screenings
in seven European
countries to date. The
filmmakers wrote
the English subtitles
themselves, “but the
Dutch subtitles were
created by fans,” says
Franke. The group

260

camps have already
been held in Germany,
Austria, Switzerland,
Italy, Belgium, and the
UK. The campers watch
the film, discuss it, and
forge ahead with their
own projects at their
own organizations.

went on to produce
two more films, which
were once again
financed via Kickstarter, made available
free of charge, and
distributed virally.
The first companies
have already shown
interest. In Frankfurt,
the film was shown
on the 32nd floor of
the Silver Tower, in a
conference room of
DB Systel, the IT subsidiary of Deutsche
Bahn.
Franke and others
recently founded a
nonprofit association
called “Augenhöhe
macht Schule” (Eye
Level for Schools).
The world of work
may soon become
freer and more flexible—but schools and
universities are still far
from reflecting this
kind of freedom. The
educational system
will be the next big
construction site, says
Franke.
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Hendrik Unger, culture
manager: “I work with dancers and actors from all over
Europe. As a result, I deal
with tax authorities all over
Europe, and all of them have
very different ideas about
what’s right and what’s
wrong. Some of them say
that the dancers in a project
are salaried employees because they are subject to directives—which is absurd
for a project with a budget of €30,000. We just had
an artist from Athens who wanted to receive half of
his fee in kind because that would be more lucrative
for him. Under these conditions it’s difficult to stay
transparent and avoid legal gray zones.”
Pauline Sorroche, Airbus
manager: “Ever since I started working in Toulouse, I’ve
paid my pension contributions in France. My pension
will later be paid out to me
by the German pension fund,
which will get the contributions I’ve paid in France back
from the French. That will
happen simply and automatically—except for the first two months I worked
here. My contributions for those two months were
not transferred to the German pension fund. I’ve
simply got to persevere and not give up calling the
French authorities and putting pressure on them.
Apart from that, everything’s going smoothly for me
as a permanent employee.”
Helen Haeusermann,
copywriter: “According to
the British tax authorities,
freelance workers in London
have to pay income tax in
the UK. According to the
German tax authorities, a
freelance worker who is employed by an English agency
but works in Hamburg has to
pay her entire annual income
tax in Germany. As a result, I have two tax advisors,
file a German tax statement in January and a British
one in April, and pay double taxes. In addition, I’m
paying into the British social welfare system, but no
one knows whether I’ll ever get any of that money
back. Oh, and then there’s also Brexit.”

8
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“We bring
creative
projects
to life”

9

PIONEERS
AT WORK
people and values
portraits

They are people who inspire us because the things they work on,
and the way they work, shape the future for everyone. They create
new models, think out of the box, and break down barriers. Thanks
to their ideas, our jobs might soon become more colorful

Starter motor

Many ideas are great
but never get off the
ground because people
To get things
don’t have the money
moving, you need
to implement them. In
money—and that’s
2009, Yancey Strickwhere Yancey Strickler, ler from New York
the founder and CEO of came up with a great
Kickstarter, comes in
idea: Why not offer
good ideas a platform
where they might find
an investor? Strickler,

who is now 37, decided
to call this platform
Kickstarter. His first
project yielded 35
dollars—but more than
1,000 projects later,
Kickstarter has now
established itself as the
world’s biggest platform for bringing ideas
and investors together.
“Crowdfunding” is

the generic term for
Kickstarter’s approach.
Here, everyone contributes as much as they
want, and this method
enabled the Pebble
Time smartwatch
company to raise more
than US$20 million,
with the first million
coming together in less
than an hour. No less
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than 219,382 donors
enabled the creation
of a card game called
Exploding Kittens, although the nearly US$9
million raised here was
probably more than was
needed. Some people
might not find a card
game with exploding
cats all that interesting,
but that’s exactly the

point: Regardless of
how absurd an idea
may seem, if it can find
enough fans, it can be
implemented. Thanks
to Strickler, who is a
former music journalist,
no one can ever again
complain that the world
isn’t ready for their
great idea.

10
people and values
portraits

Yasmin Mei-Yee
Weiß teaches managers
the importance of
diversity

“How does dog actually
taste?” A European can
quickly put his foot in
his mouth by asking
what he believes is
a harmless question.
Indeed, the word
“ignorant” is often used

by Chinese people to
describe colleagues in
the West, says Yasmin
Mei-Yee Weiß, who’s
at home in both Europe
and China, as her mother is Chinese and her
father is German. Weiß,

37, used to work for
BMW’s HR department
in China, so she’s familiar with all the misunderstandings. These
days, she teaches future
managers about diversity and its importance at

two different colleges.
As Weiß points out, the
workforce at all levels
of a company should be
as diverse and colorful
as the world we live in.
Moreover, openness
rather than ignorance

leads to success. As for
dogs, eating them is
considered backward
and barbaric in China, so
one can imagine what
Chinese people think
when they’re asked
about it.

“The skill of
interdisciplinary
cooperation
will become the
key factor of
success”
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Interpreter
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New thinker
Everyone can
contribute to solving
problems creatively
and innovatively.
Tim Brown refers to
such an approach as
“design thinking.”
A lot of engineers
criticize Brown, the
CEO of Ideo, because
he has challenged a
core belief of engineers—namely, that
they know everything
and can do everything better, while
everyone else is an
amateur. That may be,
says Brown, but the
important factors for
success are unbiased
suggestions and ideas.
Design thinking has
actually been made
into a process at Ideo
in Palo Alto, California, and the concept
has caught on around
the world. Brown, 54,
is originally from the
UK. He believes that
the more diversity
there is in a group of
people attempting to
solve a problem, the
more creative and
innovative will be the
solution they come
up with—regardless
of whether they’re
dealing with biotechnology, the school
system in Peru, or a
contemporary design
for a zoo.
Brown is a trained
industrial designer
who has transferred
the basic industrial
design approach of
“understand, observe,
create, refine, implement, and review”
to other business
sectors. The solutions
developed in line with
this approach also
require engineers, of
course. After all, we
are all shaping the
world of tomorrow
together.
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“Design thinking
is a process
that creates
opportunities for
companies”
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Game changer
Democracy at a
company is really
nothing new: Ricardo
Semler demonstrated
in the 1980s how it
can work.
Back then, Semler
took over as boss of
his parents’ company
and proceeded to fire
half of his managers.
Those who remained
found themselves
in a transformed
organization. Semler,
who had previously performed on a
Gibson guitar in rock
clubs in São Paulo,
Brazil, democratized
the family firm: Employees were allowed
to set their working
hours themselves,
were given a share of
the company’s profits,
and could choose their
own bosses. Transparency, equality, and
self-determination are
all hot topics today—
but Semler introduced
them all back in the
1980s.
“Give people freedom
and they’ll behave
responsibly,” says
Semler, whose radical
democratization
experiment was a
success. When Semler
took over his father’s
pump manufacturing
business, Semco,
the company’s sales
totaled US$4 million; today the firm
generates more than
US$200 million in revenue per year. Semco
had 90 employees
back then—now it
has roughly 3,000.
Semler, 57, now keeps
tabs on the company
from afar. He resigned
as president 15 years
ago and now visits the
company’s headquarters maybe once a
year. He spends the
rest of his time teaching his personnel management methods to
executives all over the
world. The topic of
his lectures is: “How
to run a company with
(almost) no rules.”
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“The alternative
to trust only
exists in theory:
Control is an
illusion”

“The typical
division of life
phases into
education, work,
and retirement
is no longer in
tune with the
times”

Agitator
Ursula Staudinger,
who researches aging,
knows her enemy:
retirement.

What’s wrong with relaxing after getting an
education and working
for decades? Because
retirement often leads
to a “standstill,” says
Ursula Staudinger. “A
good life also includes
a certain amount of
stress,” the evolutionary psychologist
explains. Those who

stop taking on challenges will become
dissatisfied, and several
studies have shown
that this leads to illness
and death more quickly
than would otherwise
be the case. Staudinger
points out that people
do not realize just how
damaging boredom can
be in retirement until

it’s too late.
She herself is 57 and
doesn’t shy away from
challenges. For example, three years ago she
established the Aging
Center at Columbia
University in New York.
But isn’t a new job in a
big city a little stressful? Yes, says Staudinger, who is originally
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from Nuremberg—but
it’s also rewarding: “It
means your brain stays
in shape longer and
your personality continues to develop.”
However, she also
points out that you
don’t need a job for
this, and she’s quick to
explain that she doesn’t
support a system of “re-

tirement at 70.” She just
believes there should
be more discussion, and
that those who can and
wish to should be able
to keep working. Other
people can do volunteer
work if they want to.
The important thing is
that things shouldn’t
get too boring.

Photography: Barbara Dombrowski/laif
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Work
tomorrow
The cloud:
Digital interaction
and cooperation
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Illustration: Supertotto / 2 Agenten

We are becoming more digital—and we are also living longer.
We want our lives to be more flexible, and we’d maybe even
like to take a year’s vacation with the kids. We think about
tomorrow and want to know what type of future companies
stand for. We also like to delegate difficult tasks to machines.
Four developments that are shaping our future

“Technological
innovation and
social innovation
are like twins”
Thomas Sattelberger, former Director of Human
Resources at Deutsche Telekom, is currently a
pioneer in devising new work cultures

You get up late, have a nice relaxing breakfast, and then put on your
flip-flops and shorts, grab your
laptop and smartphone and head over to
the beach to answer a couple of e-mails and
start thinking about a new project as you
look out at the sea. You don’t want to spend
too much time on this, however, because
the best waves for surfing are in the late afternoon. For many people, this would be the
perfect way to work.
A few hundred thousand people around
the world are already doing it. They earn
their money as programmers, marketing
consultants, bloggers or online entrepreneurs and travel from country to country
as the mood strikes them. If the beach is
too windy, they rent a co-working space
for a few hours in offices that have been established from Bangkok to Los Angeles for
exactly this purpose. These digital nomads
don’t need apartments any more either, as
“co-living” companies such as Roam provide them with a room with a desk in popular locations such as Bali, Miami or Buenos
Aires for US$500 per month. So, is it already
here—the brave new world of work?
The vision of taking an endless “working journey” around the world with no real
home base is not feasible for every profession, and it’s not something that everyone
would aspire to. However, it is a strong indication of how radically the working world
and companies are changing.
Several global trends are driving this
development. First of all, digital newcomers are questioning conventional structures
and making old forms of organization look
sluggish and awkward. Secondly, robots
and machines are increasingly carrying
3   ⁄ 2016 the magazine from evonik industries

out routine tasks—and not just in industry.
Various types of jobs and professions will
eventually disappear, even as new ones are
created. At the same time, the demographic
transformation will lead to a situation in the
industrialized countries in which ever fewer young people will enter the labor market.
This in turn means that skilled young professionals will be able to choose whom they
work for—and these individuals will want
to have both meaningful jobs and enough
time to do other things besides work.
The question is how all of this is going
to logically fit together. In order to better
understand the situation to come, it makes
sense to take a closer look at current global
developments.

Digital revolution

The digital revolution is reaching into virtually all areas of life and the economy. Digital
companies such as Google, Facebook, and
Amazon have developed into giant global
players in just a short period of time, and
they are moving in on established companies and calling established business models into question in areas that go far beyond
their own core business. For example, Google—the search engine company—is now
suddenly developing systems for autonomous vehicles, while Amazon has long since
started delivering not just books but also refrigerators and beds.
Some digital newcomers have called
conventional work and value-creation
structures into question virtually overnight.
To many people they appear more innovative, flexible, and attractive than established
companies, whose business models look ineffective by comparison.

16
people and values
work 4.0

Work
today

Headquarters: Partners
and suppliers plan
projects together

Thousands of people are already working in new types of companies and startups
today and using big data packages to develop new business models that are changing
the world. It appears to be only a matter of
time before autonomous vehicles take over
the road, for example. Plans are also already
under way to develop an underground supersonic train system (Hyperloop) between
San Francisco and Los Angeles, and private
companies are planning missions to the
moon and Mars. It seems as if a new visionary age of transformation is upon us. Who
would have thought just five years ago that
something like that could happen?
The new technologies are in fact allowing
us to move around more freely regardless of

Work. Calling.
Profession.
Work is necessary, but
also strenuous. So over
the millennia, it was
delegated whenever
possible. Then Martin
Luther came along

“Every individual must
be prepared to learn
new things”
Janine Kugel,
Chief Human Resources Officer at Siemens

what we happen to be doing. This is making
work more flexible in terms of both space
and time. Home office work is now common at just about every company, and some
organizations are utilizing models such as
crowdsourcing and crowdworking, in which
companies post jobs on the Web that are then
carried out by freelancers in the cloud. Ap-

ple, for example, employs 40,000 freelancers
who develop new services for the company,
and it makes no difference whether these
workers are in Bali or down the block—or do
their jobs during the day or at night.
Obviously, this new freedom of movement strengthens the autonomy and independence of such freelancers. However, it is
also creating a new class of digital day laborers who pay a high price for their freedom in
the form of price dumping and self-exploitation. Suitable employment models still need
to be developed for this new way of working.
But the new digital challengers can definitely learn from established companies when it
comes to implementing innovative employment models that make such forms of work

Stone Age

The first humans were hunters
and gatherers. The first division
of labor occurred around 11,000
years ago with the advent of
farming and livestock breeding
in the Neolithic period. It marked
the transition from an appropriative to a productive economy
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37%

of all young Japanese
between 18 and 34
do not believe in the
conventional pension—they assume they
will have to work until
they’re no longer able
to. Some 12% of young
adults in the UK, Italy,
and the USA take the
same view. The figure
for Germany is 9%.
Source: Manpower Group

10%

of all jobs in the
Western industrialized
nations are endangered
by increasing automation. Germany and
Spain have the highest
percentages of such
jobs (12%).

Source: OECD

Robot colleagues
Share of industrial
robots per 10,000
workers
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such forms of work more equitable. Conversely, established companies can learn
about flexibility from the digital nomads. In
any case, many established companies will
need to transform their management cultures in a manner that promotes greater autonomy, personal responsibility, diversity,
and personal development as self-evident
components of the working world. Thomas
Sattelberger, the former Director of Human
Resources at Deutsche Telekom and a current pioneer in devising new work cultures,
believes that companies need to become
more “democratic.” “A democratic company will improve its technological and social
innovation capability, because technological innovation and social innovation are like
twins,” says Sattelberger.
The idea is simple: Autonomous and satisfied employees not only act in a more independent manner, which makes them more
creative and innovative; they also assume
more responsibility because they identify
with their company and the tasks they’re
assigned. However, this concept of the independent employee is not something that
can be dictated from above. Instead, it has
to be accompanied by new forms of organization and co-determination. This is also the
view taken by Andreas Boes from the Institute for Social Science Research in Munich.
“You can’t just suddenly tell your employees
that they need to take more risks—and simultaneously keep the company the way it
is,” says Boes, who also supports the notion
of more democracy in companies. “You have
to make employees true stakeholders.”

Demographic change

This type of democracy is exactly what
young people are demanding, even if they
use other words to describe it at the moment.
The demographic transformation in most of
the Western industrialized nations is turning the young generation into a minority
that is very much in demand—with the demand greater than the supply. This is turning the traditional power structure of the
labor market on its head. As a result, skilled
professional newcomers are increasingly
able to choose their own jobs more freely.
Companies that want to recruit the best

There was no general term for the concept of work in ancient
Greece. Those who had money—and this remained the case in
ancient Rome—lived a life of leisure. Only slaves and indentured
servants worked. Those who were free but nevertheless had to do
artisanal work were known as “banausoi” in Greece and as “proletarians” in Rome. Cicero wrote, “All artisans perform dirty tasks,
because a workshop has nothing noble about it”

The Knowledge Society
“Work Is Something You Do, Not a
Place You Go To”
Labor expert Ulrich Klotz believes companies
that structure cooperation will have a competitive edge
in the world of tomorrow
Mr. Klotz, are we going to run
out of work soon?
No, but we will emerge from an
industrial impasse—a society in
which people are frequently used
like parts of a machine and are
often not treated any better than a
machine. Routine tasks will be performed by high-tech systems, while
humans will do everything that
computers (still) can’t. We humans
have to focus (during our education
and training as well) on what distinguishes us from the machines, as
well as the things computers (still)
can’t be taught. I’m referring here
to things like creativity, emotions,
intuition, knowledge, experience,
and the ability to deal intelligently
with the unforeseeable.
Do we need to develop a new
understanding of work?
Yes. Although work will not disappear, the physical workplace will in
many cases become a thing of the
past. We will have to stop thinking
about a “job” as a physical location.
Instead, we will think in terms of
abilities that enable people to make
a living.
How can people apply their skills
if they no longer have a “job”?
By participating in a working world
that will be much more multifaceted—one in which many familiar
boundaries will become blurred.
For example, the boundaries that
were created during industrialization between work and leisure, the
workplace and the home, learning
and working, work and retirement, and the employer-employee
relationship and self-employment
will gradually disappear. Work will
be broken down into a variety of
forms and will once again come to
mean something that you do rather
than a place you go to.
How will this new type of work
change companies?
It will change them radically. Even
today, most people are already
knowledge workers who need organizations in which they can opti-
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Ulrich Klotz: Why should human
skills be left unused?

mally combine their expertise with
the knowledge possessed by other
specialists to create new knowledge. Companies with hierarchical
structures are basically not suited
to such an approach. Many skills
are left unused in our rigid working
world because people are often not
allowed to do what they want and
are able to. This amounts to a waste
of our most valuable resource.
How will companies operate in
the future?
New forms of cooperation will
emerge as a modern alternative
that values workers’ skills and leads
to a more self-organized form of
collaboration among equals. Management functions will be assigned
temporarily and limited to specific
projects and issues, and they will
also be based on communication
and professional expertise rather
than assigned formal authority.
Ulrich Klotz served as the member
of the Executive Board of the IG
Metall union with responsibility for
the “Future of Work” and was also
a member of an expert committee
of the same name in the German
Chancellery. He also taught at
various universities.
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What employees want
What employers offer
Flexible
hours
51.4

45.3

33.6

30.0

Dogs at
work

26.8

14.9

Company
cars

14.8

26.4

11.7

32.8

10.8

20.4

6.3

31.9

Home
office

Advocates for the future: Trade unions are shaping the
transformation of the working world

Work in Transformation
Jointly Moving into the Digital Future
Evonik Industries is cooperating closely with its works councils
and the IG BCE union to shape the coming transformation

Company pension programs

Company
restaurants
Employee cell
phones
Source: Kununu

Thomas Wessel is convinced
that the employees of tomorrow
will be just as important as future
technologies. As Chief Human
Resources Officer at Evonik, Wessel
is working closely with the Group’s
works councils and the IG BCE
trade union to develop “fair and logical solutions” that employees will
support. “It’s not possible to predict
today how we will conduct work
in 20 years,” says Wessel, although
he does know that “we want to
make processes efficient and work
with our people to ensure they are
designed in a manner that benefits
Evonik and its employees.”
Digitization has arrived. “Digitization has been a key aspect of the
chemical industry for years now,”
says Ralf Hermann, Chairman of
the Evonik General Works Council. Hermann knows what’s been
occurring over the years in the company’s laboratories and factories.
“Sample testing is fully automatic,”
he explains. “The lab information
systems also use software to collect
and analyze all data.”
This is just the beginning, however, so the question is: What happens
next? The General Works Council
is now evaluating the importance
of digitization for Evonik in order
to develop scenarios of the future.
It has already determined that
working conditions will change
fundamentally as new qualifications
become necessary, and that this

could also lead to the emergence of
new professions.
Digitization will alter the relationship between humans and machines.
But machines will still remain a means
to an end, according to Henrik Hahn,
who heads the Digitization Strategy
unit at Evonik. The unit examines the
numerous facets of digitization—its
impact on everything from business
operations to innovation, e-commerce, and human resources. The
working world will be fundamentally
transformed, and Hahn expects to
see a “cultural transformation” as
well. They key thing is to enhance
digital expertise quickly and comprehensively, experiment more boldly,
and accept setbacks more readily in
order to ensure a more intelligent
future.
Finding the right strategy. A
specific strategy can’t be followed
at the moment, because too many
new things are happening. “We are
examining all the trends,” says the IG
BCE trade union, which is preparing workers for the “Industry 4.0”
era. Employees will need additional
training for this—and not just in a
technical sense. “Even a smart factory can’t function properly without
humans,” says Iris Wolf, who heads
the IG BCE’s Department of Research, Innovation, and Technology.
People can’t simply be replaced by
machines, because machines don’t
possess the knowledge that humans
have.

Impact
28,000 companies
were asked what they
expect demographic
change to bring
Shortage of skilled workers
Ageing workforce
31 %
31%
Greater need31
for%
31
continuing27
education
%%
31
%
27 %
27%
27 %
14 %
Loss
of internal
27 %
company
14 % knowledge
14%
14 % 25 %
14 %
25 %
No consequences
25 %
25%
25 %

51 %
51%
51 %
51 %
51 %

Source: DIHK

55%

of German managers
expect digitization to
mainly result in “flexible
workplaces and tasks”
Source: Kienbaum
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minds have to pay more attention to the
desires and needs of the new professionals.
For example, the members of Generation Z (born after 1995), who are now slowly entering the labor market, are not fond
of mixing work with private life. When the
working day is done, they don’t want to receive any e-mails from the office. Things are
completely different here for the preceding generation—the so-called Millennials
(born between 1980 and 1995), who were the
first digital natives. Generation Z prefers a
firm foundation that can be managed flexibly—for example, a set number of working
hours that they can structure themselves,
says youth researcher Klaus Hurrelmann.
In addition, the more say they have in the
company and the more they participate in
its success, the harder they will work.

Changes in social values

A change in values can be discerned not only
with Generation Z but also among older employees. They want meaningful jobs that can
be reconciled with their needs as parents,
partners, or caregivers for their own parents. They key issues for them are the worklife balance and the creation of value for society. They are concerned about climate and
the preservation of nature, as well as healthy
eating habits, proper treatment of livestock,
and the resolution of social problems. These
values are important to them and they want
them taken into account in their companies
as well. Companies that fail to address this
aspect will increasingly be viewed by their
employees as lacking in legitimacy.
In the future, companies will need to explain to discerning employees exactly how
their business objectives create social benefits; otherwise they will soon find many
of their employees gone. “Values such as
transparency, trust, credibility, sustainability, and social commitment are becoming more and more important, because employees want to be able to face themselves in
the mirror in the morning,” says Emanuel V.
Towfigh from the Max Planck Institute for
Research on Collective Goods in Bonn. The
decision-makers of the future take the same
view: In a survey conducted at top international universities, 46 percent of the respon-

Middle Ages

Clerics prayed, knights fought,
and workers worked. “Ora et labora”: Happiness was to be found
in communion with God, but
work now had positive connotations and authorities punished
people for idleness. Some 90 %
of the population worked as serfs
on farms
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Asked for and offered
Benefits desired by
employees and offered
by employers (in %)

19
people and values
work 4.0

Work
yesterday

The pyramid: People
on top told the people
below what to do

dents said that their most important consideration regarding a job is that it should have
a positive impact on society, while only 14
percent cited a high salary as the most important aspect.

Automation

The decision-makers of tomorrow already
understand that the tasks they perform will
change dramatically as automation takes on
an entirely new dimension with intelligent
machines, robots, and 3D printers. The networking of all this technology will change
the face of production forever. In Industry
4.0, many tasks will no longer be performed

16th century

“Robots will soon
take over many tasks
currently performed
by humans.”

Carl Frey and Michael Osborne are labor and
technology researchers at Oxford University

by humans, either in whole or in part, because robots will be able to carry them out
better and at a lower cost. Moreover, this
development now extends far beyond the
realm of physical labor in factories, as it is

Martin Luther declared that every type of work—from
farming to ruling as a king—is a profession, a calling in the
service of God. “As the bird is born to fly, so man is born to
work.” Thus began the Protestant
work ethic based on the notion that
one lives to work, and that those
who are successful are God’s chosen ones. At the same time, wealth
should not be flaunted
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19th century

Industrialization transformed
peasants into machinists, created
the concept of a “job,” and
brought forth a proletarian class
and labor movements. A line in
the socialist hymn, “The International,” goes as follows: “The
earth belongs to us, the workers/
No room here for the shirk”

the magazine from evonik industries

also impacting office work and the provision of services. Today it’s already possible
to use technology to automate routine tasks
normally performed by attorneys, or even
physicians. IBM’s supercomputer Watson,
for example, optimizes diagnostic procedures for cancer patients in a hospital in
New York.
Researchers Carl Frey and Michael Osborne from the University of Oxford believe
that the increased use of robots will jeopardize the jobs of 47 percent of all employees
in the United States in the coming decades.
The same analysis for Germany yields the
figure of 42 percent of all employees. An

1842

Belgian typesetters
established the first
union. The first German union (for book
printers) was founded
in 1848, and the first
of May was declared
“International Workers’ Day” in 1889
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Unconditional Basic Income
An Initiative in Switzerland
Money every month, without having to do a
thing—an unconditional basic income would
liberate people from the imperative of work.
However, opponents of such a system fear
it will simply make people lazy. An initiative
in Switzerland is seeking to dispel this
notion and has called for a basic income of
2,500 francs per month, with no need to do
anything in return. A referendum on the issue
was held in June

Häni is right: Experiments with a
basic income have
been conducted for
decades all over the
world—in the USA,
Iran, India, the Netherlands, Namibia,
Brazil, Canada, and
Germany. The idea
is always the same:
Citizens should regularly receive from the
government a certain

From 1883
German Chancellor
Otto von Bismarck
introduced public
healthcare, accident,
and retirement
insurance

amount of money
that is not linked to
any requirement to
work or perform a
service. Finland will
test such a system in
2017; 10,000 Finns
have signed up. Each
of them will receive
€800 per month
but will no longer
be eligible for social
welfare programs.
The government’s intention is to radically
streamline the social
welfare administration system and make
low-paying jobs
more attractive by
offering an additional
€800 to those who
accept such a job.
No one in Finland
can live on €800 a
month, so the extra
money is meant as
an incentive to get
people to work. The
referendum in Switzerland was based on
a different intention:
to free people from
having to work in

order to earn money.
That’s why the initiative came up with
the figure of 2,500
francs per month,
with somewhat less
for children and
pensioners. The
idea is to ensure “a
humane existence for
the entire population
and the ability to
actively participate in
society.” According
to Häni, most people
would continue
to work anyway,
but they would be
liberated from the
fear of poverty. So,
whereas Finland is
looking to reform
its social welfare
system, the Swiss are
pursuing a humanistic
approach—work as
an option, not a necessity—that breaks
with the dominant
philosophy.
It’s clear that basic
income is not viewed
in the same way
everywhere. That

makes it difficult to
compare the various
approaches, but the
Swiss model is the
most radical—at least
for now, as Mongolia
plans to support its
citizens by giving
each one around US$
1,000 per month.
This plan has yet to
be implemented,
however. In Brazil, the right to an
unconditional income
is enshrined in the
country’s constitution. However, so
far only the poorest
households have
received the bolsa
família, and they have
had to apply for it. In
addition, the recipients must have their
children vaccinated
and send them to
school, so this income
is not really “unconditional.”

1900

The first workers’
committees for
co-determination
were established
in Germany; they
were the precursors of today’s
works councils
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“Basic income” in
most projects in
the past was always
a subsidy—but it
worked. That was
demonstrated in
studies conducted in
the USA and Canada
in the 1970s and in
repeated projects in
Namibia and India.
For example, every
villager in Otjivero,
Namibia, received the
equivalent of €10 a
month. This resulted
in the establishment
of new businesses, a
decline in crime, and
a decrease in school
drop-outs. Similar
developments have
been observed in
ongoing studies in
the Indian state of
Madhya Pradesh.
A company in Berlin
is offering a basic
income of €1,000

per month for one
year for one or two
people—as a lottery
game. The question
that remains is how
a nationwide basic
income could even
be financed.
If you apply the
Swiss model to
Germany (which
has a lower cost of
living) and set a basic
income of €1,500,
you end up with an
annual cost of €1.2
trillion. That sounds
like a lot of money—
until you compare it
with the current cost
of the social welfare system, which
amounts to €888
billion, not counting personnel costs
for administration.
“Financially speaking, basic income is
a zero-sum game,”
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R

arely has a
defeat seemed
so much like a
victory: 77 percent
of the Swiss electorate voted against the
unconditional basic
income, but proponents of the measure
celebrated because
the 23 percent who
voted in favor were
“much more than
we expected,” as
the speaker of the initiative, Daniel Häni,
explained: “This
means the debate
will continue on the
international level.”

From 1936

The National Socialist government built
concentration camps
with this inscription
above the entrance:
“Work sets you free.”
Slave laborers were
also used in Germany
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“You can’t just suddenly
tell your employees
that they need to
take more risks—and
simultaneously keep the
company the way it is”
Andreas Boes, an expert on the sociology of
work at the Institute for Social Science Research
in Munich

according to the
Swiss initiative.
What’s more important is people’s
self-perceptions: as
slackers or lovers of
meaningful work.
The magazine Brand
Eins has come up
with some figures.
Share of people
who say they would
continue to work
even with a basic
income: 90 percent.
Share of people who
believe others would
stop working: 80
percent.
There’s obviously
a huge discrepancy
here between the
way people perceive
themselves and
the way they view
others.
Michael Prellberg

1949

The “right to work” was
enshrined in the constitution of
the GDR; the “Hero of Labor”
award was introduced in 1950.
West Germany’s Basic Law
guaranteed the right of citizens
to freely choose a profession, a
job, and a training program

Rainer Schmidt
can still remember
when people
wanted to work
for big companies.
These days, he’s
fascinated by the
startup culture and
the self-confidence
of Generations
Y and Z when
choosing jobs

OECD study, on the other hand, predicts
that automation will put “only” around ten
percent of all jobs at risk in the foreseeable
future.
Although this also sounds unsettling,
there are two certainties that mitigate this
outlook. First of all, no one has ever been
able to reliably predict the future, and secondly, every economic revolution in history
has led to the same fear that the age of human employment has come to an end.
This was the case after the steam engine
was invented, when electricity was first
used in industrial production, and when
companies began to utilize the first robots.
The famous English economist John Maynard Keynes erroneously predicted in the
1930s that society would run out of work in
the near future.
The fact is that such pessimistic predictions have always turned out to be wrong:
Every economic transformation has been
followed by positive development after brief
phases of adjustment.
Instead of taking a dim view, we should
look forward to an age in which smart robots make life easier for people by taking on
annoying, dangerous, boring, unhealthy,
and “dirty” jobs. “I mostly see opportunities,” says Christine Benner, a member of the
Executive Board of the IG Metall trade union
in Frankfurt. “Forced postures, overhead
work, and heavy labor can all be minimized
with the help of robots. I also believe that
robots will enable us to slow down the pace
of human work in production. In addition,
digitization can help many people get jobs

1956

that they would otherwise never have access to. However, none of this will happen
by itself; it needs to be planned.”
The pressure associated with continuing
education will increase. Employees will have
to get used to a situation in which they don’t
perform the same jobs throughout their entire career. “Work processes will constantly
change,” the Director of Human Resources at Siemens, Janina Kugel, explained in a
recent interview. “Everybody must be prepared to learn new things in order to remain
employable.” This latter aspect is crucial:
Those who remain open to new things do not
need to be replaced.

The outlook

On the whole, automation benefits society. It leads to efficiency gains and greater
prosperity—a digital dividend, so to speak.
Even top managers are now discussing the
idea of an unconditional, state-guaranteed
basic income (see opposite page) in order
to ensure that everyone benefits from digitization—even those individuals whose
jobs will eventually disappear. Telekom
CEO Timotheus Höttges believes such an
approach is worth considering, and SAP’s
Head of Development, Bernd Leukert, believes it could help prevent social disruptions. Well-known economists such as Harvard researcher Richard B. Freeman, on the
other hand, say that employees should be
compensated with shares in the robots that
replace them, as “those who own the robots
will rule the world.” This is more or less the
modern version of the old notion that workers should be empowered to create their own
wealth.
In any case, society will not run out
of problems to solve. Nor will it run out of
work—given all the major challenges we
face in terms of environmental protection,
healthcare, transport, energy, and an ageing population.
What is certain, however, is that the
nature of work will change completely and
that work will be organized in a much greater variety of ways than is the case today. That
is the true challenge—and also the opportunity for all of us.

Buoyed by the German “economic
miracle,” the German Trade Union
Confederation (DGB) launched the
campaign “Daddy belongs to me on
Saturdays.” Its goal was to introduce a
40-hour working week (eight hours
per day, five days per week). In the
same year, the first 40-hour week was
introduced in the cigarette industry
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2009

Business Punk
magazine was
launched. Its
motto was
“Work hard,
play hard”

2015

A minimum
wage went
into effect
in Germany,
and the retirement age
was raised
to 67
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Harvard professor Shoshana Zuboff says we should
hold on to our existing social achievements

Disruption’s Tragic Flaw
The case of Uber shows why European companies should not follow the example
of their American competitors too closely. Europe can do better

Shoshana Zuboff is
an author and scholar
whose new work,
Master or Slave? The
Fight for the Soul of Our
Information Civilization
(forthcoming, 2017),
integrates her lifelong
themes: the historical
emergence of psychological individuality, the
digital revolution, and
the evolution of capitalism. In 1981, Zuboff
joined the Harvard
Business School, where
she became the Charles
Edward Wilson Professor of Business Administration and one of the
first tenured women on
the HBS faculty

In April of this year Uber settled a class action
lawsuit with drivers in Massachusetts and California. Only two weeks later, lawyers filed a
new class action on behalf of all other US Uber drivers.
In both actions, drivers want to be treated as employees,
with a fair minimum wage, sick leave, overtime, social
security, and health insurance .
What can we learn from this confusion? First, that
people need meaningful employment that provides the
benefits and stability in which life can flourish. Second,
that people rightfully yearn for services that meet their
individualized needs at an affordable price. Third, that
companies like Uber, the so-called “disrupters,” have yet
to grasp the need for a new social contract that sustains
people in their roles as consumers and as employees.
What does the US experience suggest about companies like Uber and the wider prospects of the so-called
“sharing economy?” Just exactly who is sharing what
with whom and who benefits? Let’s start by examining
the key forces driving digital disruption.
First among equals are fundamental changes in
consumption that represent a shift from the mass to the
individual. Across generations we take for granted that
we will design our own lives. We no longer simply take
things for granted as handed down from traditions or
dictated by conventions.
A second driving force is the entire assembly of new
digital capabilities. Only those technologies finally make
it possible to create new market forms that can effectively respond to individuals’ needs at an affordable price.
Third, most people are looking for convenient access
to the resources they need for effective life. In the USA
many people are living deeply stressful hectic lives.
Two-income families are the norm. Most families struggle with childcare, healthcare, and employment security.
Fourth is the demand for affordability due to stagnating incomes and a retrenchment of consumer credit.
The real wages of US workers have been flat since 1979.
Sharp decreases in union representation, the shift to
disaggregated global production, the reduction of the
labor share—these factors have each contributed to this
stagnation.
Fifth, there is an on-demand labor pool. In the USA
37% of the working-age population, 92 million people,
are not permanently employed and appear to have given up seeking full-time jobs. There are many others for
whom one paycheck is not enough.

Disruption: a digital false idol

The credo of digital disruption has been conducted under
the flag of “creative destruction,” Joseph Schumpeter’s

famous fateful phrase! The destruction rhetoric has been
used to legitimate what I think of as the “boys and their
toys” theory of history—as if the winning hand in capitalism is about blowing things up with new technology.
Schumpeter’s analysis was, in fact, far more nuanced
and complex than the current rhetoric suggests.
For one thing, he stressed that capitalism must
be understood as an “evolutionary” process. He also
stressed that only certain changes in capitalism rise to
evolutionary significance. These rare events are what
he called “mutations.” Mutations are not random, temporary, or mere reactions to events. Schumpeter wrote:
“The fundamental impulse that sets and keeps the capitalist engine in motion comes from the new consumers’
goods, the new methods of production or transportation, the new markets, the new forms of industrial organization that capitalist enterprise creates.”
New technologies were only one aspect of mutations. They depended upon new ways of organizing
work and new social forms that institutionalized fair
labor practices through unions and collective bargaining as well as internal labor markets, career ladders,
employment security, training and development, and
so on. This social inventiveness and institutionalization
is critical. This is consistent with Schumpeter’s stress
on two processes: He wrote that capitalism “creates
and destroys.”
Finally, contrary to the rhetoric of speeding up business innovation, Schumpeter argued that a genuine mutation takes time. A lot of time. And patience. “We are
dealing with a process,” he wrote, “whose every element
takes considerable time in revealing its true features and
ultimate effects… We must judge its performance over
time, as it unfolds through decades or centuries.”
Is Uber a mutation? Does it meet Schumpeter’s standard? Should Uber’s “sharing economy” model be a role
model for Germany, and Europe?
The first round of disrupters, like Apple’s iPod and
iTunes, bypassed old industry structures to distribute
digital goods and services directly to individuals. Uber
represents a critical second wave. It bypasses old institutional structures not only to distribute information
but also to distribute valued human and physical assets
directly to individuals. It does this by providing a platform that enables drivers to share their underutilized
assets with individuals in need of transport.
This suggests that the essential logic of mutation in
our time involves providing individuals with the quality goods, services, experiences, and capabilities that
they want, when they want them, how they want them,
where they want them—and all at an affordable price.
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Digital marionettes
Thanks to Uber, Airbnb,
and similar companies, we
can market our cars as taxis,
our apartments as holiday
homes, and ourselves as
cleaning staff. That doesn’t
always bring us freedom or
prosperity

This reorientation around the individual necessarily
implies trustworthy relationships.

Illustrations: Henrik Abrahams, C3 Visual Lab

Flaws of the sharing economy
Despite the potential of Uber’s sharing model, its actions are full of contradictions. Uber faces opposition in
many countries and cities with respect to driver screening and licensing, including Germany, the Philippines,
South Korea, Spain, Australia, Belgium, Britain, Canada, Thailand, the Netherlands, Portland, Oregon, San
Francisco, London, and Los Angeles. To be sure, some
of this resistance is the result of entrenched interests
defending their territory. But these genuine concerns
cannot be written off solely as oligopolistic sour grapes.
News surfaced that Uber casually ignores its own privacy rules by tracking the rides of customers. Other reports
suggest the ease with which Uber employees can access
private customer data and movements. An Uber executive
used the real-time “God View” to track a journalist without her permission. Uber appears to be at best indifferent
toward, at worst contemptuous of, its own customers.
Similar criticisms are being directed toward Uber’s
labor practices, questioning the fundamental fairness
of its model. In a Wall Street Journal article about on-demand employment, one worker tells the WSJ, ‘We are not
robots; we are not a remote control; we are individuals…”
Uber and similar cases display a tragic flaw: disruption without the discipline of serving the end consumers’ genuine interests and without the kind of positive
new social contract that is essential for trust. Half mutation, half repetition…half advocacy, half contempt…
half future, half past.

“Europe
can do
better
than
mimic
the Silicon
Valleyinspired
playbook”

They are supposed to be the correction—the solution.
The tragedy for a company like Uber is that it risks becoming the “Justin Bieber” of disruption—that it has no
incentive to mature into the kind of pioneering mutation that can aspire to greatness.
The tragedy is more than Uber’s. It affects all of us.
According to the 2015 Edelman Global Trust Barometer,
respondents in all nations by a two-to-one margin feel
the new developments in business are going too fast.
Even worse, 54 percent say business growth or greed/
money are the real impetuses behind innovation.
Schumpeter worried that the shift from owning
property to owning shares would destroy the moral
center of the enterprise. “Dematerialized, defunctionalized, and absentee ownership,” he wrote, “does not
impress and call forth moral allegiance as the vital form
of property did. Eventually there will be nobody left
who really cares to stand for it—nobody within and nobody without….”
Writing recently in The Guardian, EU Parliament
President Martin Schulze suggested that Britain’s recent popular vote to leave the European Union actually creates the opportunity for a meaningful “reset” of
Europe’s agenda. “This fresh start,” he wrote, “would
first and foremost recommit the EU to delivering what
people need. Sixty years ago, it was peace and tolerance;
today it is about safeguarding well-being and social justice, and protecting our values in a globalized world.”
Europe can do better than mimic the Silicon Valley-inspired playbook of the North Atlantic, where,
despite so much disruption, the principles of neoliberal indifference and their consequences have not really
been disrupted. Instead, Europe can forge a different
path toward a humane, just, and prosperous digital future—a path for the many, not just the few. Learn from
the shortfalls and ambivalence of the so-called disruptors. Learn from their tragic flaws. Let this be a new economic vision for a new Europe.
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Let’s
Get to
Work!
When will we be able to sit back because we’ve finished making the world
a better place? The answer, of course, is “never.” There will always be
something to improve—today, tomorrow, and in 1,000 years
3   ⁄ 2016 the magazine from evonik industries
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people and values
photo gallery

Two workers on the 370-meter-high pylon that supports the cables that carry electricity from the mainland to the
city of Zhoushan off the eastern coast of China. The cables, which are the highest in the world, have a span of up
to 2,700 meters. Zhoushan is a symbol of rapid transformation. Its inhabitants used to make a living from fishing.
Today, more tons of freight are turned over here and in the neighboring city of Ningbo than in Shanghai
3   ⁄ 2016 the magazine from evonik industries
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people and values
photo gallery

On board the Soyuz TMA-13M, the German flight engineer Alexander Gerst, the Russian commander
Maxim Surayev, and the US flight engineer Gregory prepare to return to Earth after completing their
mission in the International Space Station (ISS). In outer space, the only things that count are their
professional expertise and their interest in research. National differences are irrelevant
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With the utmost concentration, chefs at the Noma restaurant in Copenhagen place clover leaves in bowls. Tree bark,
algae, and clam jelly—such ingredients, some of which are served more or less au naturel, thrill gourmets. Critics have
named Noma the world’s best restaurant. Its founders were inspired by a survival handbook; all of the ingredients they
use come from the city’s natural surroundings. This makes good environmental sense—and is delicious
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photo gallery

At the Warsteiner brewery in the Sauerland region of Germany, an apprentice brewer drives through the
gigantic plant. Technological progress and automation have dramatically altered his job description—
and made it much tougher. In addition to all the new qualifications for the job, one essential ingredient is
still required of all employees: a passion for brewing
3   ⁄ 2016 the magazine from evonik industries
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Facts + Figures
Why forego specialist knowledge?
Many companies
want their older
employees to stick
around longer

How Retirees Will
Enrich the Future
Labor Market
Early retirement? Perish the
thought! People who retire early
take their expertise with them, including the informal things: Who
is the right person to talk to? How
can processes be shortened? How
do I keep the place running? More
and more companies are falling
back on the expertise of experienced employees.
One out of six Germans continue
to work after their 65th birthday,
according to the German Federal
Employment Agency. That is fully
twice as many as at the turn of the
millennium. Some earn a few extra
euros in part-time jobs by acting
as caretakers or delivering newspapers. For others, what’s most
important is that they enjoy the
work and have contact with other
people. One thing none of them

are interested in is slaving away.
“Many retirees want to decide for
themselves when and how much
they work,” says Ines Wickenheiser of the German Federal Institute
for Population Research (BiB).
Employers are lending an ear—
and responding positively. The
mail order company Otto, for
instance, is making use of a pool
of 30 to 40 retirees in the Otto
Group Senior Expert Consultancy.
They are happy to pass on their
know-how as consultants—after
all, it can’t interfere with their
own career advancement any
longer. Similarly, the experts
of Bosch Management Support
GmbH continue to support their
former employer even after age
65 by working as consultants,
interim managers or coaches. And

at Daimler, more than 400 retirees
have registered for similar duties.
Small and medium-sized businesses are doing similar things,
but without shouting it from the
rooftops. The business association ASU carried out an informal
survey in North Rhine-Westphalia
and found that almost 40 percent
of family-owned companies have
employees of retirement age.
If the employer is hesitant to play
this role, the Senior Expert Service
or SES will step into the breach. It
has 11,000 registered experts for all
kinds of fields. There is demand for
engineers, master craftsmen and,
increasingly, skilled tradesmen—
these workers are familiar with
older machines that are still in use
in other parts of the world.

crowds

It’s Quantity
That Counts

Crowdfunding
Ideas find money. Individuals support specific
business ideas. The largest platforms are Kickstarter and Startnext.
The advantage is that
even tiny niche projects
find their devotees,
thanks to global reach.

Crowdsourcing
Companies find ideas.
Through startups like
Innosabi, companies
develop innovations or
improvements in collaboration with customers
or experts (sometimes
thousands of them).
Also known as open
innovation, it’s closely
related to outsourcing.

dig i ta l nom a ds

They Work Where
the Sun Shines
Laptop, Wi-Fi, and
maybe a nice café too.
The new freelancers
don’t need much else
to be happy. They
may stay at home long
enough to develop a
business idea and make
some contacts, but
then the “solopreneurs”
pack their rucksacks.
There are thousands of
young people on the

move around the globe.
They pass through
the hotspot cafés and
co-working spaces of
the world, often for
years on end, from
Copenhagen to Capetown, from Bangkok to
Bali to Medellín. They
keep blogs and work as
designers, copywriters,
programmers, and
architects—the work

Digital workers at the “Hubut” space in Bali
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is largely digital. Their
strength is the ability
to market themselves.
And their weakness?
Maybe it’s the unrest
that keeps them moving
and often prevents
them from building up
stable networks that
can carry them through
turbulence later on. To
build these networks,
digital nomads meet at
DNX conferences held
in Buenos Aires, Lisbon
or Berlin. So far, more
than 6,000 “solopreneurs” have taken part.

Crowdworking
Workers find clients.
Through job-posting
and bidding platforms
like freelancer.com,
self-employed persons
find jobs and projects.
This setup has its advantages: place, time zone
and dress codes are irrelevant. The disadvantage is that the terms are
often miserable. So far!
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3 questions for

Frederik G. Pferdt
“People need
the freedom to
implement
their ideas”

1

How does a
company stay
creative?
Ideas are challenging,
but they’re always
opportunities too.
People have to have
faith in their own
ideas and have the
courage and freedom
to make their ideas
reality. That’s just
what we teach them.
There also has to be a
basic attitude of optimism that welcomes
new ideas and lets
them grow.

2

What happens
when ideas lead
to dead ends?
The freedom to
pursue your own idea
is hugely motivating—regardless of
how it turns out in
the end. Some things
just don’t work out;
other ideas do work,
but not in the way
people thought at
first. The important
thing is to kick off
a learning process.
Because that’s the
breeding ground for
innovations.

Photography: alamy, Malte Jaeger/laif, Evonik | Illustrations: Lyndon Hayes/dutchunde C3 Visual Lab

3

What can other
companies
adopt from
Google?

We ask Google visitors: Where would
you like to go? What
obstacles do you
face? Then we hear
about why a new
approach wouldn’t
work: because the
company is very traditional; the workers
are fairly old; there’s
not enough money
and resources. Then
I turn the tables:
“Now let’s examine
your assumptions
and define them
as an opportunity.”
Sometimes a simple
change of perspective is enormously
helpful. It’s not about
becoming another
Google. Any company can take on the
features that make
us so successful:
openness, transparency, trust, respect.
Those are values that
people all over the
world appreciate and
understand. And that
guarantee creativity
and innovation.

Frederik G. Pferdt
is Chief Innovation
Evangelist at Google
and a lecturer at Stanford University

64.1

years is the actual average
retirement age in Ireland. That
means the Irish work longer than
anyone else in Europe. In many
countries, including Ireland,
the statutory pension begins at
age 65. The actual start is often
earlier; in Germany it’s 61.7 years

ENSURING TOP
PERFORMANCE

Details increase satisfaction at the workplace: healthy food is taking over cafeterias

The better
employees feel,
the better their
performance
will be. Smart
employers
support them,
as Evonik does
with the well@
work program

All motivated
employees want to,
and ought to, give
their best on the job:
committed, dedicated,
reliable. At the same
time, they want to
have well-balanced
private lives: take care
of personal things,
realize their own life
goals.
How can that be
achieved? What can
a skilled worker do
when he is worried
about his parents in
need of care but still
wants to meet the demands of his job? Or
the project manager
on a flight to China,
who can still hear the
admonitions of her
doctor—less stress,
more exercise? Both
want to give their
best, at work and in
their personal lives,
and because of this
dual strain, they sense
a conflict between the
requirement and the
reality.
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All attentive employers know this
problem. They don’t
presume to intervene
in the personal lives of
their employees—but
they can by all means
offer professional
support. At Evonik
Industries, for example, they can offer it
through the well@
work program, which
strengthens employees’ fitness for work
and quality of life.
The program supports the employees
in Germany, for instance, with regard to
health topics ranging
from a healthy diet to
handling stress. It protects employees from
being overtaxed by
imparting special skills
and helping them to
reconcile family and
job. It does so in part
through flexible rules
for working hours,
for example. “Healthy
and committed employees are the key to

success,” says Andreas
Seelmann, Head of
the Corporate Human
Resources Department at Evonik.
Executives are often
mediators between
job requirements and
involvement in personal matters. That’s
why well@work also
covers the subject
of genuine leadership that values the
contributions of those
involved. Ensuring
that any necessary
support can be provided credibly and can
be drawn upon over
the long term requires
a manager willing to
listen; it demands the
requisite sensitivity
for the situation; it
requires knowledge
of the assistance available at the company;
and it requires that
workers be adequately informed of that
assistance.
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Expensive
living
Together is better—
and cheaper: Only 12
percent of all Americans between the ages
of 18 and 34 live alone.
The rest don’t necessarily live in shared
apartments, as some
live with their parents

There are no cars
in the garage (top
left) at Rainbow
Mansion (top right)
in Cupertino, as the
space is used to house
startups

Figures in percent

With roommates
Without
12

88
Source: The Weitzman Group

More expensive than
New York: The rent
for a one-bedroom
apartment in San
Francisco is higher
than in New York—
and rent increases are
accelerating
San Francisco
New York
Seattle
3.540$
2.852 $
1.969 $

2010 2012 2014 2016

Photography: Laura Morton l Graphics: C3 Visual Lab

Source: Rentjungle

Working for the rent:
San Francisco and New
York residents between
the ages of 22 and 34
spend far more than
half of their income
on rent
Figures in percent
78
65
46

Source: Zillow

A new game? Or
the next big thing?
Daniel Hilbich (left)
and his housemate
Eirik Kommedal in
the Rainbow Mansion
common room
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DREAMING OF
THE BIG BANG
The startup sector is booming in Silicon Valley. Thousands of young people are flocking to
San Francisco to make their dreams come true. Most of them can’t afford the
astronomical rents there, and clever companies have therefore made a virtue of necessity
by setting up high-tech shared living communities
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The residents of
Rainbow Mansion
cook and eat together
on Sundays—and they
often invite speakers
and other guests to
join them

Vanesa Gómez
González, Jeremy
Swerdlow, and
Gavan Wilhite in the
“Mystery Room” at
Rainbow Mansion

Jamie Thompson was hoping that maybe, just
maybe, NASA might be interested in what he
was working on—a technology that uses photoelectrocatalysis to transform carbon dioxide and water
into oxygen and hydrocarbons. You probably have to be
a chemist to understand the huge implications of such a
process. The chemists at NASA, in any case, understood
Thompson’s idea immediately and hired him on the spot.
Since then, the 26-year-old native of Britain has been
working for the US space agency in Silicon Valley—although he’s actually a researcher at the Solar Fuels Institute at Imperial College London. Initially he wasn’t sure
how he was going to manage both jobs, but in the end he
decided to “commute” between England and America.
He’ll soon be leaving for London, but when he returns he’ll come back to Rainbow Mansion in the hills
of Cupertino. Apple has its headquarters here—but otherwise this small city around 70 kilometers south of San
Francisco is fairly featureless. The salmon-colored villa
doesn’t stand out from the other grand houses on Rainbow Drive. There’s a big fence, nice plants and flowers,
and two small bridges that cross a koi pond and lead
to the front door. After that, the elegance ends abruptly. Rainbow Mansion, which has an area of 500 square
meters, is full of worn sofas and chairs, cheap wooden
tables and shelves. Sleeping bags are laid out all around
because there aren’t enough bunk beds in the bedrooms.
Seven people live here permanently, and usually there
are the same number of guests; some of them stay for a
3   ⁄ 2016 the magazine from evonik industries
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Their goal is to foster creativity, cooperation, and entrepreneurship among their members.
For example, Langton Labs, which is housed in a
former sign factory, is regarded as a test lab by its chaotic bohemian community of programmers, physicists,
artists, biologists, and theoreticians. Other “intentional
communities” explore lofty ideas about social and technological progress and saving the planet, while still others consider themselves “basic.” At Startup House in San
Francisco, co-living is considered the ideal precursor of
co-working. Besides a bed, the young techies who come
here are also looking for connections and potential business partners and investors. Young people from all over
the world live in “crash pads” and “hacker hostels” in
groups of ten or more in sleeping halls furnished with
little more than bunk beds.
Many can’t afford any more comfort than that,
as rents in the Bay Area have skyrocketed. A typical
one-bedroom apartment in San Francisco now costs
US$3,600 on average, while a two-bedroom apartment
goes for US$4,800. Those who pool their money can live
better. For example, the residents of Rainbow Mansion
in Cupertino pay a total of US$7,500 per month, and for
that they have an entire villa—not to mention friends
and guests who come to visit. “It’s like living in a big
family,” says Thompson.

Once a month: Startup talks

few days, others for several months.
The residents of Rainbow Mansion view themselves
as an “intentional community” of like-minded young
men and women with similar interests who want to
learn from one another by living with each other rather than side by side. Vanesa Gómez González found this
setup “fascinating—although I like to live alone and never really wanted to have roommates.” González, who is
from Spain, is a software engineer at NASA’s Ames Research Center in the valley. “I learn at least as much from
the conversations here in the house as I do at work,” she
says. The discussions and inspiring debates occur spontaneously all over the house—at the piano, in the kitchen, on the stairs, and during meals. “On cold evenings
we light a fire in the fireplace in the library, drink some
wine, and talk,” González explains.

Photography: Laura Morton

The living community as a launching pad

Rainbow Mansion is one of about 50 similar living communities in Silicon Valley, San Francisco, Berkeley, and
Oakland. Communes in the Bay Area have a history of
confronting America with new lifestyles. In the late
1960s, young people shared cheap apartments in the
Haight-Ashbury district of San Francisco or conducted
utopian back-to-nature experiments in the wilderness
north of the city. Today, 50 years later, living communities are once again sprouting up in mansions, bungalows, lofts, and converted factory halls in the Bay Area.

Much too nice to be
used for cars: The
garage at Rainbow
Mansion is used as a
startup lab

“I learn
at least
as much
here in
the house
as I do at
work”
Vanesa Gómez
González works at
NASA and lives with
six housemates in
Rainbow Mansion in
Cupertino

The big family jointly develops projects, goes hiking and
camps out together in the Santa Cruz Mountains, barbecues in the backyard, and throws parties. The members take turns doing the weekly shopping—online, of
course—and split the costs of the groceries, as well those
for the cleaning crew that comes once every two weeks.
They cook and eat together on three Sundays every
month, and once a month they invite scientists, entrepreneurs or artists to give a talk at the house.
Rainbow Mansion has six bedrooms, four bathrooms, a kitchen, a living room, a library, a dining room
with a large bar, and a backyard with a Jacuzzi. There’s
also a “Mystery Room” next to the front door where Indian scarves hang on the walls and mattresses are scattered on the floor. The residents hold their house meeting here every Wednesday evening to discuss problems
in the kitchen or between residents, for example. They
also use the meetings to plan parties and decide whether
or not to invite guests or accept new housemates. “The
meetings often turn into brainstorming sessions that last
for hours,” says Thompson.
His housemates are from the Americas, Australia, and Europe and work at companies such as Apple,
Google, and Tesla, as well as in startups. Some residents
only come to live here for a few months for an internship. As one might guess from the blow-up alien dolls,
astronauts, and spaceships hanging from the ceiling, the
space freaks are in the majority at Rainbow Mansion, as
are the people who work at NASA.
The “family,” whose website describes its goal as
“optimizing the galaxy,” doesn’t take in just anyone.
Candidates have to answer questions such as “Which superpower would you most like to have?”, and decisions
about new housemates have to be unanimous. New residents are taken in for a probationary period and those
who don’t fit in have to leave. “Once there was someone who left his dirty dishes on the table after meals,”
says Aurora Quinn, who works at an IT security company and lives with her boyfriend Gavan Wilhite as
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They call him
“Grandpa”: Markus
Mey is staying in a
co-housing community while he promotes his Scraaap
app in Silicon Valley

the only couple in Rainbow Mansion. “A person like
that doesn’t stand a chance here,” adds Italian aerospace
engineer Roberto Carlino as he pours spaghetti into a pot
of boiling water.

Their goal is to find investors

Proper behavior in the kitchen is also an issue in Atherton, which is about a 30-minute drive from Rainbow
House. One of the residents of the co-housing community here is Niels Becker, who studied applied computer
science in Karlsruhe and is working as an intern on the
SAP campus in Palo Alto for a few months. “Things are a
lot less orderly here than in Germany,” says the 22-yearold. The kitchen and living room are filled with lists of
numerous DOs and DONTs for the house, but with 14
residents, there are limits to their effectiveness. Becker
is nevertheless happy to be living in the two-story BednBuild house—one of four that have been set up in the
Bay Area by the German businessman Oliver Hanisch
as “landing pads” for young entrepreneurs and other
newcomers to Silicon Valley. “It’s extremely difficult for
many people to rent an apartment for just a few months—
and it’s also very expensive,” says Hanisch. “We offer
both accommodation and a community.”
The BednBuild house in Atherton has a view of trees,
grass parched by the California sun, and a large swimming pool. Inside there are seven bedrooms and four

“These
living
communities
are great
because
you meet
people
immediately”
Markus Mey is spending three months in
Silicon Valley looking
for investors for his
Scraaap startup

bathrooms spread out over 320 square meters. The rent
for the rooms ranges from US$1,800 to US$2,100. The
rooms contain modern functional Ikea-style furniture.
The house is currently shared by 12 men and two women
from the USA, Germany, Spain, and Sweden. Some people sleep in bunk beds, and nearly all the residents are
involved with technology in some way.
Emil Forslund is a software developer at Speedment, a startup that moved from Göteborg to Palo Alto.
Forslund decided to relocate with the company. He initially moved into the Startup Embassy, a hacker house
in Palo Alto. “It was total chaos,” Forslund says with a
grin as he prepares a salad in the sun-drenched kitchen.
“The organizers had absolutely no idea what they were
doing. There was hardly any furniture, everything was
improvised—but you could make good business contacts there.” After four months he moved out and into
the BednBuild house, where he really appreciates the
communal atmosphere. “We barbecue together at the
pool, go hiking, and visit national parks—that’s really
important to me because I left all my friends behind in
Sweden,” he says.
Markus Mey will be seeing his wife and two daughters again soon—but for now the Berliner is in Silicon
Valley for three months, as he’s trying to promote his
new Scraaap app. He spends his time in his sparsely furnished room working on the app, which will enable users to protect their photos with copyrights. Mey is look-
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New Business Ideas
Co-housing Franchises
Co-working was just the beginning:
Co-living spaces and communes for young
entrepreneurs are on the rise in the USA

No, Brad Hargreaves is not a landlord. He’s a co-living
entrepreneur who brokers rooms and apartments to
“members”

ing to meet new people and find investors for the app.
He’s 51 (the “grandpa” of the BednBuild house, as he puts
it), so at first he really didn’t want to move into a living
community. “I just wanted a room,” says Mey, “but this
place is a smart idea, especially because you can meet
people immediately.” Mey has been busy—he’s already
met with several potential investors. He’s also learned
something very important: “You have to attract a lot of
users before you can go looking for investors.”

Top: Not an office,
but instead a desk in
the BednBuild house.
The residents there
include Christian
Dufel (left) and Niels
Becker, who are
working as interns
at SAP

Photography: Laura Morton (3), PR l Illustrations: C3 VisualLab

The dream: To become the new Apple

At Rainbow Mansion, where founding startups is something of a business model, many residents are already a
step ahead of Mey. Will Marshall and Robbie Schingler,
who launched the Rainbow Mansion experiment ten
years ago, also established a company for nanosatellites
in the mansion’s garage and have since received US$185
million in funding from investors. That’s been enough
to finance offices and a new “intentional community”
known as The Embassy in San Francisco.
Marshall and Schingler cleaned out the garage and
now use it as a startup lab, which along with mountain
bikes and a hang-glider also contains a 3D printer, a
vertical drilling machine, a laser cutting machine, and
a metal inert-gas welding device. “We want to see technologies created here that will change the world,” says
Thompson about his expectations.

Helene Laube has
lived in San Francisco for 16 years.
She spent one year
in a communal
setting, but hasn’t
done it again since.
She was the Silicon
Valley correspondent for FTD from
2000 to 2012 and
now works as a
freelance journalist
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One might think that
living together in groups is
somewhat unimaginative,
but the fact is that startups
that offer co-living spaces
might soon be generating
billions in revenue in the
USA. Such companies offer
young people something
like a mix between a
student dorm, a hotel, a
Facebook group, and a
Club Med resort. Business
with high-tech co-housing
arrangements is definitely
booming.
Brad Hargreaves, 30, has
professionalized the co-living sector. Hargreaves’
startup, Common, was
established in 2015. It operates three houses in the
hip borough of Brooklyn
in New York and will soon
open new establishments
in San Francisco and Washington, D.C. Hargreaves
has already obtained
US$24 million from investors for the expansion of
Common.
Residents at Common
establishments do not
sign a lease; instead, they
become “members” of
Common. For a monthly
fee, they receive a room
or an apartment furnished
with Habitat gear, an
unlimited supply of coffee
and toilet paper, access
to common areas such as
backyards, roof gardens,
and wellness studios—and

hopefully nice housemates
as well. WiFi, cable TV,
doors opened with an
iPhone app, repairs, and
cleaning services are all
taken care of by Common.
Residents use the Slack
communication platform
to arrange meetings, and a
“house leader” makes sure
everyone follows the rules.
The cheapest of the 18
rooms in Pacific House in
Brooklyn costs US$1,455
per month—but that didn’t
stop more than 1,000 people from applying when it
opened. Membership in
Havemeyer House, which
is also in Brooklyn, starts at
US$ 1,800 per month.
WeLive uses a similar model, but with much larger
properties. This past April,
the company opened its
first building with 200 furnished micro-apartments
on Wall Street in New
York. A second building
near Washington, D.C. has
216 units. Members can
live in apartments with a
kitchen and a bath either
alone (from US$2,745 per
month in New York) or in
groups (from US$1,700
per month). Everyone
in the buildings shares a
Jacuzzi, a yoga studio, and
other common areas. Not
coincidentally, WeLive is
a new company started
by the co-working space
specialist WeWork.

research and technology

Facts + Figures
3 questions for

Working while
others are
sleeping: Track
workers on the
night shift

Rigo Herold
“We don’t necessarily
have to be where
the work is”

1

Someone’s Always Working:
Why Shift Workers Rotate
Business keeps moving,
and so do machines—without interruption. The machines are controlled and
monitored by people who
also help out when problems arise, even at midnight
or four in the morning.
Shift work is often a must,
and not just in manufacturing industries. For example,
if a patient in a hospital
needs help in the middle
of the night, doctors and
nurses have to attend to that
person immediately—it’s
often a matter of life and
death. That’s why hospitals are staffed around the
clock, and so are nursing
homes and police and fire
stations. There simply isn’t
any other option.
More than three million
people in Germany alone
have jobs that go against
their biorhythm. Scientists
refer to this as “desynchronization.” Our body clock
cannot be shut down, and

it tells us that we should be
sleeping at night, not working. So, what can be done
when the human biorhythm
collides with job requirements? The best thing to do
is to minimize the stress
associated with shift work
as much as possible.
Occupational physicians
say the key to optimization
is forward rotation. Those
who work changing shifts
are always behind in their
minds and bodies during
a block of shifts—i.e. two
days early shift, two days
late shift, and two days
night shift. A whole day, “or
ideally 48 hours,” should
always be planned in for
rest after a shift change,
says Frank Lennings from
the Institute of Applied
Labor Research. Individual days off that break up
a night-shift block (nightoff-night) should be avoided; so should individual
working days that break up
blocks of days off.

Employers are aware of
all this, and they try to
structure shift assignments
in a manner that generates
the least amount of stress.
They are examining and
implementing more flexible
models such as those that
allow people to choose their
working hours, as well as
part-time shift work formats and shift systems with
shorter changeover times.
This is also true of Evonik
Industries, which employs
around 5,000 shift workers
in Germany alone.
However, employers with
the right attitude aren’t
enough. “People are creatures of habit,” says Jürgen
Pellens, who is responsible
for shift work systems at
Evonik. That’s why shift
models are always adjusted
in coordination with employees and their representatives. As Pellens points
out, “We don’t force our
people to do things—we just
try to persuade them.”
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What can your
data glasses do?
For example, if my
printer isn’t working,
I call the support
team and they check
through a troubleshooting list. When
I put on the data
glasses, the support
staff member sees
the same things I
do—for example, a
cable that’s plugged
in the wrong port.
He or she then tells
me that and sends me
visual information on
where to plug in the
cable—information
that I can see virtually
with the data glasses.

2

How are data
glasses changing
the way we work?
We no longer necessarily have to be
where the work is.
Specialists don’t have
to be flown in when
there’s a problem
but can instead solve
it remotely with a
computer. An engineer can examine a
defective machine

with data glasses, and
a brain surgeon can
oversee an operation from a different
city than where the
patient is. We believe
data glasses will
make around 80 percent of all business
trips unnecessary.

3

Are companies
already taking
advantage of this?
Specialists at Texas
Instruments used to
be flown in when
complex machines
for chip manufacturing operations broke
down. Sometimes
that meant four
hours of travel, an
hour of work, and
four hours for the
flight back. Now the
specialists use data
glasses and no one
has to waste time any
more in cars, trains or
airplanes.

Rigo Herold is a professor of digital systems at
the Zwickau University
of Applied Sciences

60.0

percent of all scientists and
researchers are highly satisfied
with their jobs. This means that
the group of curious professionals
still heads the satisfaction list
published by the German Institute
for Economic Research

41

A little bit of stress is
okay: We grow with
our tasks, challenges, and successes

research and technology
facts+figures

org aniz ation

We
Are the
Company!

THE GOOD FEVER
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The World
Health Organization (WHO)
believes stress
is one of the
great dangers
we face, but researchers now
say we need
to rethink this
view

Athletes, entrepreneurs, actors,
and anyone who’s
ever passed a difficult
test know that
nervousness, stage
fright, and any other
type of stress can also
have a revitalizing
and even euphoric
effect. Studies conducted around the
globe now show that
a periodic dose of
overexertion is even
healthy.
Stress wakes you
up, improves your
memory, strengthens
the immune system,
promotes learning
and development,
and builds self-confidence. As Firdaus
Dhabhar, a professor
of psychiatry and
neuroimmunology
and a cancer researcher at Stanford
University, wrote in a
professional journal,
“Acute stress wakes

up the body’s protective mechanisms.”
Dhabhar’s studies
with mice demonstrated that shortterm stress increases
the white blood cell
count, thus boosting
the immune system.

Researchers at the
Leibniz Institute on
Aging in Jena have
proved empirically
that “mild stress”
can extend one’s
life expectancy. This
confirms the popular
German saying that
“if you rest, you rust.”
Cognitive psychologists and evolutionary biologists
have been pointing
out for quite some
time that the human
species would not
have developed the
way it has without
the performance-enhancing effect of
stress. Muscles, the
brain, and the entire

How many applications
do you keep open at
one time while you’re
at work?

Respondent figures in percent
55

36

2

6
1-5

1

6-10 11-15 16-20 ≥21

Number of applications
Source: Statista

The rat race:
The more tasks we have
to do simultaneously, the
higher is our stress level.
This can lead to burnout
if we can’t monitor and
control the stress factors.
6
This lack of control
4,8 is 5,1
more important than
was previously thought.
3

0,6
0

‘04

‘06
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body work better
and more efficiently
under stress. We
accomplish more and
learn better when
we’re a bit agitated.

Stress makes you
happy. A study conducted at Columbia
University has in
fact revealed that
people who do a lot
of things are happier
than idlers. So, when
does stress become
a potential health
problem? Researchers from different
disciplines have come
up with a new idea—
that it’s not so much
the amount of stress
that makes people ill;
it’s the lack of control
that leads to burnout.
In other words, the
better people can
regulate the stress
they’re exposed to,
the more likely it is
that they’ll actually
enjoy it.

Focus on: Holocracy
The term refers to a new
management strategy
for transferring to large
organizations the flexibility, equality, and high
level of employee identification that is found
in startups. The goal is
minimum hierarchy and
maximum employee satisfaction. The holocracy
trend was the subject
of a ten-page cover
story in the Handelsblatt
newspaper in July. The
“world’s craziest companies” are led by teams
of employees rather
than bosses. Instead
of job titles, roles are
assigned in a grassroots
democratic process.
Such companies have
changing networks of
working groups rather
than pyramid-shaped
organizational charts.
Although not every
business sector can and
will restructure itself
that quickly and easily,
the trend is nevertheless
being reinforced by a
simple idea: “Those
who let people work the
way they want to will
see an increase in employee motivation and
productivity,” says Linus
Dahlander, a professor
at the European School
of Management and
Technology.
The differences between companies that
generate strong emotional ties and those that
generate weak ones
(in percent)
Absenteeism
Abwesenheit-41
Materialschwund
Materials loss -28
Work accidents
-70
Arbeitsunfälle:
-70
Quality defects-40
-40
Qualitätsmängel:
Produktivität:
Productivity +20
Profitability +21
+21
Rentabilität:
Source: Gallup; basis: 192 companies
in 49 sectors with nearly 1.4 million
employees in 34 countries
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The Future of Human Work
“People Will Be Freer and Happier”
IZA Director Werner Eichhorst is looking forward to the future, when machines
will carry out routine work, leaving people free to pursue creative endeavors

Which professions will be
needed in the future?
There will be great demand
for people with technical
skills—engineers, technicians, programmers, and
mathematicians—as well as
skilled users of technology, such as machinists. The
skilled trades will also remain
important. Robots will never
be able to install a heating
system or paint a room.
Humans will remain irreplaceable in the restaurant,
tourist, and service sectors,
and technology will support
rather than replace people in
the education and healthcare
sectors. No patient or senior
citizen will ever want to be
attended to by a robot.
Will new professions
emerge?
More services will definitely be offered, and the
boundaries between certain
professions will disappear.
For example, there will be
workers to assist people
who have stressful lives, but
they will do more than what
today’s household personnel
do: Their work will
have a psychological component

At the Institute for the Study of Labor (IZA),Werner Eichhorst
researchers people’s changing role in the working world

and involve more extensive
personal contact with their
employer. Basically, advances
in technology will make our
lives more complex, and this
will increase the importance
of such support work.
How will technology
change existing
professions?
It will significantly expand
the range of work covered
by each profession because
different specializations will
be interlinked—in the skilled
trades, for example. Another
thing will also fundamentally
change: When machines take
over routine tasks, people
will still be responsible for a
profession’s non-standardized aspects, by which I mean
decision-making and dealing
with people. That’s why the
important thing in the future
will be not what people do,
but how they do it. Personal
experience, ethical standards,
creativity, and communication will become more
important. Job seekers will
need to show character and
offer unique skills, regardless
of their profession.

So an excellent understanding of technology
won’t be enough?
The role of people in the
technical workplace will
gain importance, because
machines will eventually
manage themselves and each
other. Work will increasingly
be linked to relationships and
become more personal and
individual. In the new professions people will need the
ability to interact effectively
and make solid judgements in
uncertain situations.
These are demanding
requirements…
Yes, but we will also benefit
extensively from such a situation because we will enjoy
greater freedom, flexibility,
and happiness. There have
always been technological
upheavals throughout history,
and most people will be able
to deal with the new requirements. In any case, increasing
automation will not lead to
mass unemployment.
Interview: Christian Sywottek
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Environmental
system experts
Crowded cities and intensive agricultural
activity make it crucial to achieve a balance
between humans and nature. Environment systematics experts will advise urban
planners on the use of technologies for environmentally compatible water treatment
systems, analyze the interaction between
humans and the environment, and develop
customized urban planning standards and
guidelines. In the agricultural sector, they
will develop systems that combine high crop
yields with a low environmental impact.
They will be experts on state-of-the-art
technology such as solar-powered trickle irrigation and know how to use certain types
of weeds to eliminate pests. In other words,
the importance of traditional knowledge
will not diminish.

Photography: Kay Herschelmann/IZA | Illustration: C3 Visual Lab

Will machines take work
away from us?
They mainly will take over
routine tasks—things like
processing documents or assembling industrial machines.
Simple jobs in production,
at banks, and at insurance
companies, for example,
will come under pressure,
and some people will be
displaced. However, it also
means they will be liberated
from strenuous and dull labor,
and they will have the opportunity to focus on varied and
creative types of work.
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THE FUTURE OF
WORK
We take a science fiction writer’s look into the future: Which tasks might robots and computer
programs soon be performing—and what will be left for us humans to do?
How will professions change, and what will the new professions be called? Come along with us
on a journey into the future of work—for both people and machines

Localists
You can get the same thing
cheaper somewhere else.
That may be—but wouldn’t it be nicer to
buy something from your local area at a reasonable price? Localists can be of assistance
here by helping companies (and communities) with a competitive disadvantage
strengthen their own resources. Examples
include electricity from shared solar power
facilities, municipal water management
systems, fruits and vegetables from regional
greenhouses, local services, and local 3D
printing companies for the production of
spare parts. Localists analyze needs, find the
right suppliers, and create a dense supply
network. They will be advisors, coordinators, and social workers rolled into one.

Teachers
A complex world will require extremely well-educated individuals—and teachers will hold the key
here. Besides conveying facts, they will also teach social skills and
basic techniques for acquiring and effectively utilizing knowledge.
In the process, they will use the latest technologies—for example,
simulations that enable new types of experiments and new forms
of cooperation with colleagues and students at other locations.
Future teachers will also be able to evaluate individual student
performance more precisely. This process will not be an end in
itself; instead, it will allow teachers to develop and implement
customized learning plans for individual students.
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Bricklayer drones
and construction
machines
Drones can do more than just fly around in
the sky. When they are set up in swarms,
for example, they can stack bricks and other
building materials. The Swiss architects
Gramazio & Kohler presented this concept
as an art exhibit four years ago. Robots can
do the same thing—but perhaps both robots
and drones won’t be needed here at all.
Designers are now experimenting with giant
3D printers that shoot building materials
out of jets and apply them layer by layer to
a foundation in line with a predefined floor
plan. Such giant printers have already been
used to construct complete building shells on
the basis of computer models.

“The idea of making machines legally
liable at some point in the future is
not at all absurd”
Eric Hilgendorf, Professor of Criminal Law, Criminal Justice, Legal Theory,
Information and Computer Science Law at the University of Würzburg

Building system specialists

Plumbers
Water flows downwards, so
we will always need pipes to
get water where it needs to go. Moreover,
robots are not capable of fine pipe installation
work. Plumbers therefore have little to fear—
in fact, they will become more important
because pipes will become parts of complex
analog systems, making plumbers spiders in a
web of new applications. For example, solar
specialists who want to use sunlight to combat
bacteria in wastewater will need plumbers in
order to gain access to the water. Plumbers
will also be needed to install convenient and
energy-efficient floor heating systems. In
other words, the plumber’s job profile will go
beyond clearing clogged pipes in the future as
plumbers join the ranks of creative specialists.

Buildings need to be extensively networked
if energy and other resources are to be used
efficiently. Networked systems can determine when and how
specific areas should be heated, and they can also produce
hot-water usage plans and ensure a healthy indoor climate. At
the same time, building system specialists are needed to plan
and install such integrated systems for heating and air conditioning, electricity supplies, and water storage. If possible,
such systems should be embedded in rooftop gardens. Clearly,
building system specialists are becoming the link between
previously unrelated professional disciplines.

Firefighters
In the past, houses were made of
bricks and mortar, with a little bit of
plaster and wallpaper on the inside. In the future,
houses—and industrial facilities—will manage
themselves in complex electronic networks.
The use of advanced technical materials will also
increase the danger of fires. This makes it all the
more important for firefighters to have expert
knowledge about materials, networked alarm
systems, and state-of-the-art firefighting technologies. They will also need to be more involved in
preventive measures. This in turn will create new
career opportunities in the form of consulting
services for industrial companies, for example.
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Automated interpreting
Automated translation is a science-fiction vision that
is now becoming a reality. The Long Short-Term Memory technique
developed by a research group led by Jürgen Schmidhuber (see left)
recently took machine translation a major step forward. Google
Translate can already be used as a simultaneous interpretor, as can
Microsoft Translate, which is being integrated into the Skype videophone service. The US startup Waverley Labs has already developed a small hearing aid-like device with an associated app that will
be able to translate conversations between individuals in real time.

Official documents such as legal
rulings, laws, and regulations are
ideal for artificial intelligence software applications. Language nuances—e.g. plays on words,
jokes, and innuendos—are no problem in this
regard. As a result, software programs need only
a short period of time to sift through mountains
of files that would take weeks for legal aides to
work through. Even the provision of legal advice
in clearly structured areas such as traffic and labor
law is conceivable. In June of this year, the US
law firm Baker & Hostetler began using software
from Ross Intelligence that is based on IBM’s
famous Watson system.

10101000101010101010010
1010101101010101
01101010101000101010101
01001010101011010
10101011010101010001010
10101010010101010110101
0101011010101010001

Legal services

News software
News reporting will not escape the
advances made in artificial intelligence,
because writing software is gradually making its way
into news services. Quill, a program developed by the
US startup Narrative Science, is already using raw stock
market data and basketball scores to generate short articles in English for media outlets such as Forbes. Financial
services companies are also using Quill to produce
reports. The use of this type of news software can be
expected to expand into other areas as machines learn
more and acquire a better command of language.

Autonomous
trucks,
buses, and
planes

Illustration: C3 Visual Lab

Harvest robots
Collecting heads of cabbage, cutting asparagus,
and picking strawberries are all hard work—for
both farmworkers and the researchers who are working on the
development of cabbage, asparagus, and strawberry harvesting
machines. The EU research project CROPS is already using robots
that pick apples and peppers, and the advancement of agricultural
automation continues unabated in other areas as well. Farmers are
now using computer systems to precisely regulate irrigation and
fertilization systems. Bosch has developed the agricultural robot
BoniRob, which uses sensors and GPS to move through fields,
remove weeds, and monitor temperatures in asparagus patches in
order to ensure optimal plant growth.
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Self-driving cars? They’ve
actually been around for a while,
and although many challenges
still remain, researchers continue
to make major progress. In the
future, software programs fed
with sensor data will control not
only cars but also all other modes
of transport. Logistics services
providers will benefit especially
from this development, because
they have already been working
with telematics-controlled warehouse vehicles for quite some
time. The FedEx parcel delivery
company in the USA is planning
to switch its entire freight aircraft
fleet over to automated planes
that will be monitored by only a
handful of human pilots.
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“Job seekers will need to show
character and offer unique skills,
regardless of their profession”
Werner Eichhorst, Director of Labor Policy Europe at the
Institute for the Study of Labor (IZA)

Robot consultants
The household of the future will include learning
machines, autonomous vehicles, and robots that help
care for older family members or pets. People who want or need
to use autonomous cooking and cleaning systems might soon feel
overwhelmed—but this problem can be solved with the help of robot
consultants who will guide people through the complexity of the new
technologies. Such consultants will analyze people’s needs, select the
right products, and ensure uninterrupted communication. They will
also possess psychological expertise and prepare people for situations
in which the robots will influence family life.

Physicians

Cooking and service robots
Despite the current popularity of cooking, machines
are set to take over the stove—or rather, they will become
the stove, plus a few gripper arms for cutting, stirring, and moving pots
and pans around. Moley Robotics plans to launch such a machine in
2017. The machine’s movements were programmed using videos of
the movements of a star chef, which were analyzed and processed into
control algorithms. Other researchers have developed prototypes of special robots that mix cocktails, knead pizza dough, and bake bread—and
some fast-food restaurants in China are now using robots as waiters. This
could become the standard at some point, with high-end restaurants then
setting themselves apart with human wait staffs.

Health and healthcare must
remain affordable. Technology can
help here—and also create new professions.
One example is telemedicine. In the future,
surgeons will be able to specialize in remote
operations conducted by a robot controlled
from a distance by the surgeon. Optometrists
and ear specialists will become consultants who
also install powerful digital hearing and vision
assistants. In this manner, they will expand their
medical expertise and address issues such as
radiation exposure and its effect on the body’s
chemistry, for example. The focus will no longer
be on specific organs but instead on human
beings in a digital high-tech world.

Physicians’ assistants
Medical professionals cannot be replaced, because the provision of medical
care requires empathy and emotional intelligence.
Physicians’ assistants are increasingly taking over
standard tasks in order free up time for busy doctors.
These specially trained assistants conduct checkups
and screenings, diagnose routine conditions, prescribe
medication, offer advice, organize tests, and serve as
initial contact partners for patients. When necessary,
this is also done remotely using state-of-the-art communications technology.
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Machines and Laws
“How Do You Sue a Computer Program?”
Robots, drones, and cars may soon make their
own decisions—and give lawyers headaches

No medical expert can keep up
with all the scientific studies that are
continually published—but IBM’s Watson can.
When this supercomputer accesses thousands of
medical articles and reports and simultaneously
evaluates a cancer patient’s symptoms, the diagnoses it produces are superior to those of physicians.
Robots in a pilot project at the University of California are sorting medications in a pharmacy and
filling prescriptions as well. If the mix also includes
surgeon robots to the mix, which have previously
been telematically controlled (e.g. Da Vinci XI) but
will soon operate autonomously, then the idea of a
hospital as a giant health machine no longer seems
like a far-off vision.

Nils Boeing has
been monitoring the digital
revolution since
the 1990s. He has
great respect for
the advances made
in artificial intelligence research and
robotics, but he has
mixed feelings regarding the impact
all this will have on
the labor market.

Christian
Sywottek
doesn’t believe
that a machine is
going to take his
work away from
him. However,
because he likes to
sleep late, he hopes
robots will make
his life easier in
another way—by
making breakfast
for the family.

Eric Hilgendorf conducts research at the University of Würzburg
on legal approaches to deal with autonomous machines

tomaker. The state attorney’s
office rejected the initiation
of such a proceeding, arguing
that such a situation was
unforeseeable.
According to Hilgendorf, current civil and criminal statutes
can still be used to address
such cases—but what will
happen when machines and
systems become even more
complex and autonomous
in the future? “The idea of
making machines legally
liable at some point in the
future is not at all absurd, in
my opinion,” says Hilgendorf.
A car could become a unit
with its own assets, and these
assets would form a legal
entity, like a company.
A group of 19 European
legal experts, which includes
Hilgendorf, has taken this
concept a step further by
postulating that natural persons and legal entities could
be supplemented by “electronic entities.” The group
has written that “this would
make sense for machines
with artificial intelligence that

3   ⁄ 2016 the magazine from evonik industries

automatically make decisions
and interact with people in
some way.” Such an electronic entity could then be sued
the way an individual or a
company is sued.
Bryant Walker Smith, a professor in the School of Law at
the University of South Carolina, is skeptical about all this,
as an electronic entity would
make the legal situation even
more complicated. Such an
approach fails to take into
account the fact that future
robots—and autonomous
vehicles, in any case—will be
networked with one another
via a data cloud. “It makes no
sense to limit the definition of
these robots to their physical
structures,” says Smith. One
could just as easily declare
the entire networked fleet of
a car rental or logistics company to be a single electronic
entity with legal liability, he
says.
In other words, the lawyers
and legal experts still have a
lot of work ahead of them.
Nils Boeing

Photography: PR | Illustration: C3 Visual Lab

Heathcare machines

The emergence of robots
is only a matter of time. All
the experts agree on this, and
those who believe this will
only be a new phase of automation should think again.
Unlike traditional industrial
robots, the new machines
will have something like a life
of their own.
Traditional onboard computers, for example, run programs with clear rules such
as “if signal = red, then stop.”
Things are more advanced
today, as special algorithms
enable machines such as
autonomous vehicles to learn
with every kilometer driven.
The aim is to enable them to
decide for themselves as fast
as possible what should be
done in a given situation.
Basically, they need to take
on responsibility, and
legal experts such as Eric
Hilgendorf and his RobotRecht (RobotLaw)
research group at the University of Würzburg are now
studying the implications of
such a situation.
Current law is not well prepared to address this issue,
as Hilgendorf illustrates by
citing a real-life example in
which a driver had a stroke
while entering a village with
his vehicle’s lane-keeping assistance system on. A vehicle
without such a system would
have rolled off the side of the
road and come to a stop in
the grass. The assistance system kept the car straight on
the road, however, and the
vehicle moved through the
village at a high speed and
ran over a family. The father,
who survived, declined to
sue the driver, who was liable
according to civil law, and instead took legal action
against the au-
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A chat over
coffee replaces dozens of
e-mails: Ralf
Duessel, Head
of Evonik’s Oil
Additives Business Line, talks
to his Human
Resources Business Partner,
Ceylan Uensal,
in Bruno’s Café
in Darmstadt

“We keep our
discussions short
and snappy”
Ralf Duessel is Head of the Oil Additives Business
Line at Evonik Industries
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WORKING ALL
OVER THE WORLD

Photography: Markus Hintzen, Ben Weller

Digital, international, and global work requires coordination, telephone conferences,
and working with project partners who are located in various places, speak different
languages—and generally communicate in very different ways. How the worldwide
teams at Evonik bridge different time zones and diverse mentalities

At 4 o’clock on a Monday morning, the A45
highway in the Sauerland region of Germany
is still empty. Ralf Duessel enjoys the open road
and this peaceful start of his working week. It’s a three
-hour drive from his home in the Münsterland region to
his office in Darmstadt. He uses this weekly journey for
his extensive “jour fixe” conversation with Wei Kiat Tan.
At the moment it’s 10 a.m. in Singapore, where Tan is sitting at his desk—unless he too is on the road somewhere
between Mumbai and Seoul.
Ralf Duessel is the Head of the Oil Additives Business
Line at Evonik Industries. The products of this business
line ensure that the oil in engines, transmissions, and
hydraulic machines has optimized, energy-saving flowing and lubricating qualities. These products are bought
by oil companies and specialized lubricant producers
worldwide. Duessel’s 450-strong team is equally scattered in production and technology centers in Canada,
the USA, France, Germany,
Singapore, China, and Japan.
The sales team is even more
widely spread. For internationally operating companies, this is not unusual. But
even Duessel’s management
team, his ten closest collaborators, are distributed across
three continents. He sees
some of them only every few
months. How is such a team
organized? “We take communication very seriously,”
Duessel says. This requires
efficient formats, flexible and
outgoing employees, sensitivity to various cultures—
and trust.
One of the efficient formats they use is “What’s
hot?” The management team
has a videoconference every two weeks. Every team
Time for a lunch
member has at most five
break: Tsuyoshi
minutes to give an update of
Yuki eats takoyahis or her work. What’s new
ki on Dotonbori
Street in Osaka
in Asia? How about produc-

tion? And what about sales? “There are no intense discussions or detailed requests for information,” Duessel says.
That’s the only way to keep the one-hour meeting snappy
and interesting for everyone. “Otherwise, people would
simply tune out when there’s talk about issues that don’t
directly affect them.” Specific topics are discussed in
greater depth in smaller groups, one to one on the phone,
or via e-mail.

A phone call is more efficient than an e-mail

A well-informed team is one thing, but creative information sharing is another—especially if the information is
expected to generate ideas for new solutions. Researchers
such as Tsuyoshi Yuki therefore have an increased need
to share information. “What we’re trying to do at the
moment is technically complicated,” he says in his understated Japanese way. “The raw material and the production process are new.” As a result, “Yuki-san” is in
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“It’s easier
to solve
problems
if you can
hear and
see the person you’re
in contact
with”
Tsuyoshi Yuki
Product Development
Manager & Lab
Manager for Evonik
Oil Additives in Japan
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7 Rules
for Global
Teamwork
In preparation for this
article, questions about
digital project work in
the Oil Additives Business Line were asked in
Evonik’s iXplore forum.
A lively discussion
ensued. It has been summarized by Peter Moore,
who was constructing a
production facility for oil
additives in Singapore

Wei Kiat Tan at the
Pasir Panjang Food
Centre in southern
Singapore

1.

Take advantage of
every opportunity for
face-to-face talks. Even a
five-minute video conference can help you to form
trusting relationships.

“We speak
English but
debate like
Germans.”

2.

One-to-one talks
move processes along
faster than big round-table
discussions that may bore
individual participants.

Wei Kiat Tan
Vice President and
Managing Director for
Oil Additives in Asia

3.

Clearly formulated
expectations and assignments (Who? What?
When?) help everyone involved to understand their
respective roles. Sending
an e-mail after a phone call
helps people remember
the results of the call.

4.

Quick follow-ups
keep the work moving. Questions that have
been lying around too long
are eventually forgotten.

5.

If people receive only
a copy of an e-mail,
they don’t feel they have
been directly addressed. If
an individual is expected
to answer the e-mail, he
or she must be addressed
directly.

6.

If you want something from someone,
write your request at the
beginning of your e-mail
and provide it with a clear
name of its own.

7.

It’s difficult to see
from a distance just
how busy an individual is
at the moment. A phone
call quickly clarifies the situation, and in many cases
it can replace a five-day
exchange of e-mails.

constant contact with the process group and supply
chain manager about new raw materials. On top of that,
his office is in Osaka but the product development laboratory he heads is in Tsukuba—over five hours away
by high-speed Shinkansen train, commuter train, and
taxi. He works alternate weeks in Osaka and in Tsukuba,
where his team members develop oil additives for the
Japanese auto market. Wherever he is, the phone lines
run hot. “I try to get as much done as possible on the
phone, or better yet, via videoconferences,” says Yuki,
adding that this is actually not easy for him: “My English is not as good as that of my colleagues.” Writing an
e-mail would often be much easier, “But I push myself a

little. You can almost always solve problems more easily
if you can see and hear the person you’re in contact with.”
“Marl, Darmstadt, and Hanau—that’s my Bermuda
Triangle,” says Ceylan Uensal. She too is constantly on
the road between three Evonik locations and five corporate units. She is the strategist for personnel issues on
Duessel’s management team. “I also play that role in four
other management teams,” she says. One requirement
for her job is flexibility, including mental flexibility.
“The tasks are the same, but the issues and cultures are
very different,” she says. What does she need in order to
do her job? “A network of people I can trust,” she says.
Petra Kraemer, Joy Orteza, and Mary Hua are the three
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colleagues she talks to every week. The fact that they are
located in Essen, New Jersey, and Shanghai, respectively,
is unimportant. The main thing a personnel officer needs
is sensitivity to people. “You can already tell during most
initial job interviews whether an individual can function
in this international context or not,” Uensal says. One
reason for that is the fact that job interviews are often
conducted via videoconference. Are there nationalities
or types of training that are especially likely to produce
global networkers? Uensal considers this question for a
long time. “I’m Turkish, and I grew up here in Germany,”
she says. “This process of going back and forth and interpreting between cultures and ways of thinking—I believe
this certainly helps.”

Photography: Bryan van der Beek, Daryl Peveto | Illustration: C3 Visual Lab

Worldwide workshop festivals

“The Germans have it good—they’re located in the midst
of things,” says Jane Benito. She’s from the Philippines
and has been working since 2014 in Horsham, Pennsylvania, the Oil Additives headquarters in the Americas.
Benito helps production facilities all over the world to
make their processes more efficient. Because all of them
operate around the clock, she can theoretically reach
her colleagues there at any time of day. “However, if we
want to conduct detailed talks we have to decide on ‘office
times,’” Benito says. Unfortunately, she rarely has time
for personal talks.
When she makes phone calls from her home until 10 or
11 p.m., she’s usually talking to Chinese or German engineers, not her own relatives in the Philippines. When she
makes conference calls with her colleagues in Singapore
and Darmstadt simultaneously, she has to do it very early
in the morning. “That can be strenuous,” says Benito. “But
it makes my job exciting, and I enjoy my work.” She began
her career at Evonik in Singapore. “The world turns a bit
faster there,” she says. And sometimes time differences
are useful. “I can send an e-mail to Asia after my workday
is over, and the solution is already in my mailbox in the
morning,” she says.
Independent of time zones and extremely democratic
is iXplore, a digital forum for ideas and discussions. It fills
the gaps when colleagues are located too far apart to have
informal discussions in the hallway. “For colleagues who
aren’t likely to run into each other, we have to create a
space where people can throw an observation or an idea
into the room, so to speak,” says Ronny Sondjaja, the inventor of this medium. Sondjaja, who was born in Indonesia, is a product manager in Darmstadt. “Let’s assume
that someone from the sales team has noticed something
interesting during a visit to a customer, or that an engineer
is looking for ideas on how to solve a special problem,” he
says. Thanks to iXplore, ideas, constructive questions,
and comments come in from all over the world, and in
most cases they lead to concrete projects.
In addition, at the annual iXplore Week—a kind of
workshop festival—teams form in new constellations
and deal with new themes at Evonik locations all over
the world. “In a team that is so widely scattered, we have
to strengthen interpersonal and informal contacts,” says
Düssel. “Sharing ideas and building trust are important.
We can’t afford to leave them to coincidence.”
Wei Kiat Tan from Singapore knows a lot about interpersonal contacts. He’s Duessel’s right-hand man in Asia,
and for both of them the Monday “jour fixe” is extremely
important. “We talk about everything,” says Tan. “Strategy, personnel, meeting dates, trends, and cultural fine
points.” These fine points might include the question of
what kind of gift to bring when visiting a customer in

Tom Rademacher
makes a lot of calls
to people all over
the world. He
generally avoids
videoconferences,
because they would
reveal the creative
chaos in his office

Tokyo or whether the right restaurant was selected for a
meeting in Shanghai. Tan spends a week at a time at various locations in Asia. He has just come back from China.
He speaks Mandarin and English and is familiar with
customs and conventions in places ranging from Mumbai to Sydney. “Germans can be very direct; by contrast,
with Chinese you always need a few more conversational
twists and turns,” he says.
“And you’ll be in trouble if you even think of apologizing to a Japanese customer on the telephone or via
e-mail.” What language is spoken by his own team? The
team members speak English but debate like Germans,
Tan says with a laugh. “This is our own corporate culture:
based on trust, but short and to the point,” he explains.
However, at 4:30 a.m. on the A45, there’s much more
time to talk. “That’s obvious,” says Tan. “Is there any
other situation where you can get so much undivided attention from your boss?”

Jane Benito at the
Reading Terminal
Market, a market
hall in the center
of Philadelphia

“I send an
e-mail in
the evening and
receive the
solution
the next
morning”
Jane Benito
works for Oil
Additives as a
Senior Process
Engineer in Horsham,
Pennsylvania
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AEROSIL

It’s amazing, all of the things this fluffy white powder can do—some
of them are even news to Evonik. That’s why the developers are
constantly looking for new tasks for AEROSIL fumed silicas
Lightweight AEROSIL packs a
real punch—precisely because it
doesn’t push to the front, but rather helps others to make the best use of their
strengths. Without AEROSIL, the letters on
photocopies would be harder to read, and
coatings would tend to form runs when they
were applied. AEROSIL ensures that Ceran
cooktops are insulated, insulates fridges,
and makes concrete earthquake-proof—in
Coatings and
paints

a conspicuously discreet fashion. AEROSIL
ensures that medications reliably contain
the same amount of active ingredient—and
that eyeliner doesn’t run and face powder
doesn’t get lumpy.
Wherever help is needed for thickening,
flowing or hardening—most recently in
glass-fiber cables and prosthetic joints—
AEROSIL shows what it can do. Nobody at
Evonik would be at all surprised to wake up
tomorrow and discover that the company
is active in markets they had no idea of—
thanks to AEROSIL.

THICKENER
Rotor blades
for wind
turbines

200 nm
Raw silicon and hydrogen chloride react to form tetrachlorosilane, which is hydrolyzed at extremely high temperatures in an oxyhydrogen gas flame by the water formed
there from hydrogen and air. The result is extremely fine
particles of pyrogenic silica

1

AEROSIL ensures that the
viscosity of coatings remains flexible. When the
coating is at rest in the tin,
it’s thick as honey. When
it’s stirred, it becomes
as fluid as water and can
be applied in a thin layer
without dripping. On the
wall, it becomes thick
again

3

Printing inks

2

1.	The structure is viscous
to solid
2.	The structure breaks up
due to mechanical stress
3.	Bridging links form and
reestablish the original
structure

Batteries

Adhesives
Silicone sealants

Silicone rubber

REINFORCING
FILLER
Adding AEROSIL
particles to silicone or
rubber causes an active
interaction between
the materials
Baby pacifiers

Shoe soles

You can find additional
milestones of chemistry
at: geschichte.evonik.
de/sites/geschichte/en/
inventions
AEROSIL® is a registered trademark of Evonik Industries AG or its subsidiaries.
It is indicated in capital letters throughout the text.

AEROSIL reinforces rubber
and silicone
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The connection
is strong yet
flexible
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Spices

FLOW IMPROVER

Particles often stick
to one another and
agglomerate

AEROSIL surrounds particles of
active ingredient or
spices and prevents
them from clumping. This ensures
exact dosages

AEROSIL causes
the particles to
flow past one
another

3D printing

Animal feed

Medications
Cosmetics

Toner

Fire extinguisher powder

Agrochemicals

Wafers

ABRASIVE

Toothpaste

Illustrations: C3 Visual Lab

Harry Kloepfer
and His
Versatile Powder

AEROSIL polishes wafers that are
used in computers and smartphones.
The smaller the width of the structures
on a wafer, the more precisely the surface must be polished flat during the
fabrication process

Harry Kloepfer had put four years of
work into the research, and now it was all
going to be wasted. Granted, his pyrogenic silica—known as “white soot”—did
all that was expected of it as an additive
to rubber in automobile tires, but the
production costs were far too high! That
was the verdict of the bosses at Degussa.
Nonetheless, production of the silicas
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AEROSIL ensures flat
surfaces

under the brand name AEROSIL commenced in 1944. It rapidly became clear
that the 47-year-old chemist had invented
something incredibly versatile a powder
with thousands of uses. So it’s no wonder
that people at Evonik say, “AEROSIL was
invented more that 70 years ago. And this
year. And the next.“
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“Now I Want to Have a Career”
Daniel Vander Putten is a 30-year-old software developer. His self-image has changed
radically since he got a job. At last he can live independently on his own responsibility.
He can’t take this for granted, because he has autism

Mr. Vander Putten, what kind of work do
you do?
SAP products have to meet high security
standards, and for the past two years I’ve
been developing testing software for this
purpose. I plan and program the software,
configure it, and correct any mistakes.
Content decisions, agreements, and coordination—all of that requires teamwork,
and in my group I’m the only person with
autism.

“I read program
codes the way other
people read books”:
Daniel Vander Putten
on the job at SAP in
Walldorf

It’s well-known that people with autism
often have special skills. What’s yours?
I have a logical-rational savant syndrome.
That means I can understand everything
that is logically comprehensible faster than
most other people. I read program codes
the way other people read books, and I can
work with high concentration for a long
time. As a result, I can do my work very
fast and very well and learn things I previously had no idea about.

It sounds as though teamwork is always an
effort for you.
I had problems in school, but I’m ambitious
and a perfectionist. So I struggled, and
eventually I studied computer math at a
university. Now I want to have a career.
How do you get along with your coworkers
on a daily basis?
I start by assuming that they have good intentions toward me and that we’re working
to reach a shared goal. That creates a good
basic feeling. And I ask for feedback very
often, because I need to have it expressed
explicitly.
How do your coworkers help you?
Mainly by being willing to work with me
this way. They understand that I’m different but I’m not a worse person than them.
And they take my concerns seriously. For
example, I’m very light-sensitive, and the

team understands that I often have to pull
down the shades.
What happens if a problem crops up?
There’s a lot of room for interpretation in
human communication, and I sometimes
interpret things differently from others.
I’ve got a buddy on the team, and I can talk
to him openly. He can also act as an intermediary if necessary. In general, we talk
about any problems in great detail. People
have to clearly explain exactly who wants
what. In normal teams you can also defuse
conflicts with humor. That doesn’t work for
me, because people can interpret humor in
very different ways. Also, I don’t like to be
touched, even being slapped on the shoulder for encouragement.
Isn’t this kind of human interaction
important for building team spirit?
That may be, but I’m still a good coworker.
I’m honest and reliable, I care about other
3   ⁄ 2016 the magazine from evonik industries

people, and I help them with their work.
And I’m aware of my special condition,
because that’s the only way I can be careful
about how I interact with others. I have to
be careful because I can’t rely on my intuition. The people here realize that.
What does your work mean to you?
It has changed my life radically, because
I can now live completely independently,
with my own money and an apartment of
my own. And I’ve got a real profession. I’m
proud of that. All of this still doesn’t make
me a completely normal person. It wouldn’t
make sense to say that. That’s simply not
what I am. But that’s all right.
Interview: Christian Sywottek

The companies de.specialisterne.com and
auticon.de are job centers for people with
autism, especially for IT jobs.

Photography: Frederik Laux | Illustrations: C3 Visual Lab

In what situations is autism a drawback?
It makes direct contact with people difficult. I can’t put myself in other people’s
shoes. I don’t have gut feelings that tell me
if a person has good or bad intentions or
what he wants from me. I don’t understand
body language or facial expressions, and I
hardly ever use them. I always have to say
everything, including unpleasant things.
That can irritate people.
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Nobody can work without a break. Work is simply too
strenuous for that. People need balance. This balance used to
be called “idleness”; today it’s called “leisure time.” In order
to relax, some people sit in front of the TV, others jog through
the park, and still others head for the nearest bar to have a
beer and bond with their friends. Although work and the
way we do it have changed over the centuries, our leisure
activities have stayed the same. We relax in more or less the
same ways as the Babylonians did almost 4,000 years ago.

ONE OF THE
BEST PARTS OF WORK
IS THE BREAKS
Doing sports

Learning new things
Playing guitar, Spanish, cooking—learning
new things is trendy. Adult education began
in Germany with the workers’ education
associations in the 19th century. They were
followed by “people’s universities,” or evening
schools, which are still booming today. In
2014, six and a half million people took
590,850 evening courses. Almost half of
them learned a new language.

Going out in the evening

Almost 24 million Germans are members of a
sports club. Riding a bicycle is the favorite sport of
almost half of all active sport fans. The popularity
of sports today can be traced back to the fitness
boom of the 1980s and the “exercise trail” movement
of the 1970s. In the 19th century, the gymnastics
educator F. L. Jahn made physical training popular.
Gymnastics was a civic duty for the ancient Greeks.

Going on vacation
The first tourists could be found in ancient
times. Travelers carved “I was here” inscriptions
on the pyramids. During Roman times,
travelers used 90,000 kilometers of roads that
crisscrossed the Empire. Mass tourism began
to grow in the 19th century, via steamships,
trains, and planes. In 2015, 53.4 million
Germans made 69.1 million vacation trips.

Alehouses already existed in Mesopotamia in the third
millennium BC. They were followed by the inns, taverns,
and cookshops of the Romans, and later on by monastery
taverns, guesthouses, pubs, and restaurants. And when
cities installed electric streetlights at the end of the 19th
century, nightlife finally began.

Being in nature
Weekend trips to the country and
growing your own lettuce—the romantic
19th-century concept of nature lives on
in the leisure activities of many urbanites
today. Franz Schubert composed the
popular art song “Hiking Is the Miller’s
Delight” in 1823. Today there are about
200,000 kilometers of marked hiking
trails throughout Germany—and almost
a million allotment gardens.

Relaxing
There are an estimated 1,500 “wellness
hotels” in Germany. This boom began in
the USA in the 1970s, but the concept of
wellness arose in the 17th century. For the
ancient Romans, leisure was the opposite
of work—and leisure was favored: During
the fourth century, the Romans had 175
holidays a year, which they liked to spend in
Rome’s 860 baths and 11 thermal baths.

Going shopping
During the German “economic miracle,” window shopping in city centers
was more popular than movies and
books. But the concept of a shopping
spree is much older. The first markets
already existed in the tenth century,
and the first fairs, with merchants
selling goods from distant lands, also
developed in the Middle Ages.

Reading books
Germans borrow more than
360 million library books
annually, and 39 percent of
them read up to five books per
year. The novel experienced
an upswing in the 18th
century. Most of the readers
were girls and women, who
used novels to escape from
daily life. The dispute about
women’s “reading mania”
was one of the first public
debates about the media.
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Mass events featuring music, sports, and art attract
thousands of spectators. The largest arena in
antiquity was the Circus Maximus in Rome, which
could seat up to 385,000 spectators. The biggest
stadium of today is located in Pyongyang, North
Korea (150,000 spectators). Probably the biggest
event of modern times was the mass celebrated by
Pope Francis in Manila in 2015, which was attended
by between six and seven million worshipers.

Entertainment
Today, watching television is the Germans’ favorite activity. In the
1920s, movie theaters were booming in Germany, with about
two million people going to watch movies daily. Before that time,
people would go to the cabaret, the opera or the operetta—just as
the ancient Romans went to the amphitheater.

The weekend

After work

Leisure time

The first law concerning a Sunday closing time dates back to 321 AD, when the Roman emperor Constantine the
Great declared that civil servants, craftspeople, and city dwellers were not allowed to work on the “honorable day of
the Sun.” About 1,500 years later, the word “weekend” first entered the English vocabulary when the work-free Saturday afternoon was introduced. The Constitution of the Weimer Republic protected Sunday as “a day of rest from
work as well as spiritual edification,” and Sunday is still a work-free day guaranteed by the German constitution.

Ever since the 12th century, “Feierabend” has been the German term for the end of the working week. After
the 16th century, German workers used this term to mean, first, the period of leisure after the workday was over,
and later on the specific point in time when work ended. “Look for your Feierabend in the morning” was a popular
saying, meaning that if you started work early in the morning you could go home earlier. Today the word is used in
many different ways, including an expression that simply means “It’s closing time.”

The concept of “free time” first occurred around 1350, when it meant a period of peace during
which market visitors were granted increased protection. Starting in the 16th century, the term
gradually changed its meaning to “individual freedom.” The term “Freizeit” in the sense of leisure
time appeared in a German dictionary for the first time in 1865, as did the term “Arbeitszeit,” or
working time. In 1948 the Universal Declaration of Human Rights asserted every human being’s
“right to rest and leisure.” Only 45 years later, Chancellor Helmut Kohl complained that Germany
was developing into a “collective amusement park.”
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Cultivating friendships
The messages sent today via Facebook and
WhatsApp are the present-day versions of the
private letters flying back and forth over a century
ago. At the end of the 19th century, the mail was
delivered to every house in London 11 times a day.
Phone calls became the rage in the 1980s. Today,
Germans are on the phone for a total of about 954
million minutes a day. More than 40 percent of
these calls are made via landlines.

Illustration: C3 Visual Lab

Going to events

The ancient Greeks loved
gymnastics. Shopping was a
favorite activity in the Middle
Ages. The Babylonians enjoyed
going out for a beer in the
evening. The story of leisure time
19.08.16 07:10
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»Europe can forge a
different path toward
a humane, just, and
prosperous digital future –
a path for the many,
not just the few.«
Shoshana Zuboff, is a Professor of Business Administration at
the Harvard Business School, page 22

