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Sys|tem; ['sistem]

1. Acollection of organized things; a whole composed of relationships among its members. [from
early 17th c.] Synonyms: arrangement, complex, composition, organization, set up, structure.
There are eight planets in the solar system.

1. (derogatory) Preceded by the word the: the mainstream culture, controlled by the elites or

government of a state, ora combination of them, seen as oppressive to the individual.

2. (computing) A set of hardware and software operating in a computer.

3. (mathematics) A set of equations involving the same variables, which are to be solved

simultaneously.

4. (music) A set of staves linked by a brace that indicate instruments or sounds that are to be

played simultaneously.

5. (physiology) A set of body organs having a particular function.

the digestive system; the nervous system

6. (psychiatry) A set of alters, or the multiple (“the individual with multiple personalities due

to, for example, a dissociative personality disorder”) who contains them.

7. (astronomy) A planetary system; a set of planets orbiting a star or star system.

2. A method or way of organizing or planning.

Followers should have a system to follow that works in their interests, not against them.

Source: system. (2022, October 2). Wiktionary, The Free Dictionary. Retrieved 07:22, November 18, 2022 from
https://en.wiktionary.org/w/index.php?title=system&oldid=69424903.
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Dear readers,

“Never change a running system” — that dictum
originally coined in the world of IT may sound plau-
sible but is WRONG. That said, | do admit that I've
been upset now and then about my PC no longer
running as smoothly as it did before installing an
update. Still: “Never change a running system”
can’t be the way to go.

Where would humanity be if it had always stuck to
the status quo? Automobiles, aircraft, the internet,
X-ray machines, solar cells, hydrogen power —none
of that would exist. It goes without saying that in-
novations entail challenges. Without industrializa-
tion that started some 200 years ago, we wouldn’t
have to combat climate change today. On the other
hand, had we intervened with our existing systems
earlier we wouldn’t be under such great pressure
now to achieve the 1.5 °C goal. That’s why “Let’s
change the systems” is a call to action that’s more
important than ever before.

We at Schaeffler are expressly committed to the
Paris 1.5-degree goal and, accordingly, have set
ambitious company-wide climate goals. To sup-
port them, we’ve been scrutinizing our products,
production operations and processes and begun
to recalibrate them.

Products, production operations and processes:
Starting on page 14, we present our special-pur-
pose machinery department to you. Originally
established to optimize our own production pro-
cesses, our experts also increasingly apply the
wide variety of their skills to advance the manu-
facturing operations of other companies. “Let’s
change the systems” — for more efficiency, for
more sustainable use of resources.

Raw materials: We extract them from our natural
environment to keep our systems running — often

#EDITORIAL

overtaxing our planet in the process. Even seem-
ingly inexhaustible resources such as water or
sand are becoming scarce. It’s high time we inter-
vened, but how? The articles starting on pages 16
and 46, respectively, provide details. The best way
to ensure sustainability is to keep extracted re-
sources in circulation for as long as possible — in
viable circular systems, which is another topic cov-
ered in this issue of “tomorrow” (starting on p. 40).

Embracing new systems requires a high level of
willingness to do so also on the users’ side. A traf-
fic psychologist (starting on p. 26) and a robotics
expert (starting on p. 58) explain what walls must
be torn down and what bridges built, providing in-
sights beyond the areas in which they specialize.
But read for yourself.

Before inviting you to immerse yourself in this new
issue of our technology magazine “tomorrow” fo-
cused on “systems,” | extend my best wishes
to you and yours for the New Year along with my
hopes that you’ll be able to use the turn of the year
to calibrate your own systems and to replenish
your energy for 2023.

s /QW%«

Klaus Rosenfeld
Chief Executive Officer
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Engineering

Human history is a history of breakthrough inventions — their basic
prerequisite is systematic knowledge transfer.

Mirror, mirror — give me energy!

It’s been a long journey. Since 1995, Aldo Stein-
feld, a professor at Zurich University of Technology,
has been engaged in a research project dedica-
ted to the production of synthetic aviation fuel in

a thermochemical process of water and CO, that’s
solely fueled by solar energy. It took two decades
for the first solar kerosene to be produced in labo-
ratory conditions. In the next stage, a unique solar
powerplant was built in Spain to test the technolo-
gy in real-world conditions. 169 mirrors following
he Sun — so-called heliostats — each with an area
ree sq m (32 sq ft) direct the focused light to
op of a tower with a solar reactor. Due to the

h solar radiation intensity (2,500 times as
non-focused sunlight) the temperatu-
1,500 °C (2,700 °F) required for

the process are achieved, producing a CO/H, syn-
thetic gas. Marking the next major milestone achie-
vement, the entire process chain resulting in final
kerosene was recently run by adding a gas-to-liquid
transformer to the Spanish pilot plant. In the next
stage, in 2023, Swiss Air is planning to fly with
solar kerosene on board. However, the efficien-

cy of this method is still low. So far, the scientists
have managed to transfer only 4.1 percent of the
solar energy into the solar kerosene while deeming
20 percent to be feasible. Steinfeld has calcula-

ted that a heliostat powerplant with an area of
45,000 km2 (11,112,000 acres) (6,300 soccer fields
or 0.5 percent of the Sahara Desert’s area) would
be needed to cover the current annual kerosene
demand of 414 billion | (109 billion gals).
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Microworlds at
our fingertips

Japanese researchers at Ritsumeikan University in
Kyoto have developed an ultra-sensitive robotic
finger enabling them to interact with tiny insects —
a tactile advance into microworlds that up to now
have only been visually explorable using micro-
scopes. The finger’s tip consists of flexible stret-
ching sensors that are moved by means of arti-
ficial muscles (pneumatic balloon actuators).

The sensors, forinstance, enable the scientists

to measure the force that insects exert in their
legs. Such values could only be estimated before.
The sensors are controlled by the user wearing a
robotic glove. “This kind of system allows for safe
interaction with insects and other microscopic
objects,” says Professor Satoshi Konishi, the lead
author of the study. At a later stage, an even more
sensitive successor model is intended to interact
with other microscopic objects such as bacteria
and viruses.

#ENGINEERING

Hyme Energy in Denmark is planning to
launch operations of the first powerplant
that has been repurposed from fossil fuel
to sustainable uses. Instead of boilers for
a combustion process, storage systems
for molten salt will serve to produce
district heat and/or electric power. The
storage systems will be heated to 700 °C
(1,300 °F) using surplus electricity from
renewable sources. The major benefit of
powerplant recycling is that the existing
periphery such as turbines, transformers
and connectors worth millions of euros
can simply remain in use.

Werner von Siemens (1816-1892),
German inventor and industrialist

Schaeffler opens technology center

Automotive progress is achieved less and less by classic
mechanical engineering but increasingly by software and elec-
tronic systems. That’s why automotive and industrial supplier
Schaeffleris consistently expanding these areas. The inaugura-
tion of “Schaeffler Technology Solutions India Private Limited”
marks an important step in that process. At the new compe-
tence center for software and electronics development in Pune,
India, some 200 developers are working on future mobility sys-
tems — in close coordination with Schaeffler’s E-Mobility head-
quarters in Biihl, Germany.



Joining forces for
faster findings

The world’s 40 richest countries spend a total of 1.2 trillion euros per year on
research and development. The money has been invested particularly effectively
when academia and business act hand in hand.



By Dr. Lorenz Steinke

On May 16, 1960, Theodore Maiman, a merely
32-year-old physicist at Hughes Research Labo-
ratories in Malibu, California, broke new ground
when he and his team fired the world’s first laser.
The event marked a breakthrough at least from
today’s perspective because the modern world
of technology can hardly be imagined without la-
ser systems. The ultraconcentrated light beam is
used in manufacturing technology (for cutting,
drilling, welding, etc.), medicine (for cancer radi-
ation therapy, retinal surgery, etc.), analytics and
measuring technology, in everyday applications
such as scanner cash registers and laser printers
aswellas inthe field of mobility such as lidar sen-
sors for autonomous driving. However, 60 years

#ENGINEERING

ago, the first laser beam in technological histo-
ry ended in nothing, or, as Irnee D’Haenens, one
of Maiman’s assistants, jokingly said: “The laser
is a solution looking for a problem,” or more pre-
cisely, for a way of putting the idea to good (in-
dustrial) use.

The.technology gained traction and the necessary
boost for further development for other uses only
in the nineteen-seventies when automotive and
aircraft manufacturers recognized the value of la-
ser systems for cutting and welding of metal. A
happy ending of a late-blooming relationship be-
tween academia and business.

“In modern innovation management, research re-
sults without specific fields of-application like in
the case of the laser are sometimes referred to as
atechnology push. The opposite is referred to as a
market pull, in other words a research project com-
missioned by industry enlisting the work of sci-
entists to solve a specific problem. Technological
evolution as we know it today would not be possi-
ble without these two variants of interdisciplinary
collaboration,” explains Robert Klarner, who is re-
sponsible for technology transfer and business co-
operation at the Oberpfaffenhofen location of the
German Aerospace Center (DLR).

Increasing focus on practical relevance

Today, in Klarner’s view, it’s unlikely that almost
a decade will pass until a key technology such
as laser light achieves its breakthrough. “There’s
a clear trend in technology push as well as in ba-
sic research toward proposing a project’s prac-
tical relevance, in other words its application in



the marketplace, when the project is launched,”
says the DLR expert. As a result, the basic work of
scientific research can be transferred faster into
market-ready products. Dr. Viola Gerlach from
the Potsdam Institute for Advanced Sustainabili-
ty Studies feels that this is of vital importance as
well. In an article posted in her institute’s blog,
she writes: “The societal relevance of scientific re-
search processes and their results are more like-
ly to be called into question in the future. They will
be measured by their capacity to add real value to
our quality of life and the sustainable development
of our society.”

For DLR expert Klarner, it’s clear that, in addition
to higher practical relevance of science, collabo-
ration with the business community must be in-
tensified both in the technology push and in the
market pull realms. For one, because accelerated
technology development coupled with increas-
ing technological complexity requires that and
for the other, because such collaborative part-
nerships should serve as a joint lever to achieve
a successful transformation of business and so-
ciety toward sustainability.

Transformation can only be achieved
through collaboration

In view of the major current and future challeng-
es, thisis not only about concentrating technolog-
ical expertise but — as the Fraunhofer Institute for
Systems and Innovation Research ISI — notes in a
position paper — also about minimizing financial
risks by distributing the burden to several shoul-
ders. Another fact that, according to Fraunhofer,
makes a case for closer integration of science
and business is that, in view of growing complex-
ities, resources, both in terms of knowledge and

“There’s a trend

toward greater practical
relevance in scientific
research”

Robert Klarner, DLR expert in technology transfer
and business partnerships
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capital, are often no longerin adequate supply for
one party to handle the entire development pro-
cess on its own.

Schaeffler’s Chief Technology Officer Uwe Wagner
emphasizes such positions: “Global challenges
and transformations in mobility, digitalization or
energy supply can only be mastered in close col-
laboration between society, science and industry,”
he says. Consequently, despite its high in-house
development output — the company has been in
the top 3 spots of the (German) patent registration
ranking for years — Schaeffler has a long track re-
cord of working together successfully with scien-
tific innovation hotbeds such as DLR, Helmholtz
and Fraunhofer. The university-level collaboration
project SHARE (Schaeffler Hubs for Advanced Re-
search) launched in 2013 has evolved into a glob-
al research network with leading universities. In
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these research hubs, Schaeffler employees, doc-
toral students and students from the respective
partnering universities work hand in hand. Re-
search and corporate infrastructures are used
synergistically. The research topics are mobility,
hydrogen technologies and renewable energies as
/ well as digitalization, robotics and Industry 4.0.

The benefits in such collaborative partnerships for

companies like Schaeffler are obvious: Through ac-

cess to scientific expertise and technologies time-  As a result, scientific operations can end up with
to-market for innovations can be accelerated (or considerable cash, depending on the market suc-
even enabled in the first place), resulting in com-  cess of the innovation. Karlheinz Brandenburg, who
petitive advantages. The academic institution in  isdeemedtobethe “father” of the mp3 format, esti-
turn benefits from know-how, prestige and partic-  mates that this invention with all related further de-
ularly from financial gains. “We grant licenses for  velopments and licenses resulted in earnings of at
technologies for which the licensees pay market least one half to one billion euros for his former em-
prices. For research services that we’re commis-  ployer, the Fraunhofer Institute. He benefited from
sioned to provide, we charge typical market prices  some of the income as well. “l was able to build a
as well,” explains DLR expert Klarner. dream house without a mortgage and start my own

11



500 billion euros

per year are spent by China’s National Development
and Reform Commission (NDRC) and the Ministry of
Science and Technology to achieve the research goals
of a five-year plan. By 2025, China is aiming to be a
global trailblazerin ten forward-thinking technologies
including renewable energies and robotics.

Source: www.kooperation-international.de

66 %

of all research and development funding on average in
the EU is provided by businesses. 22 % is contributed
by universities and 12 % by the public sector.

Source: EU statistics

121 billion S

of the annual U.S. federal budget is spent on
research and development. 45 billion dollars

of that goes to the Defense Advanced Research
Projects Agency (DAPRA) of the Defense
Department that has co-developed the internet
and successfully (also in financial terms)
migrated the Global Positioning System (GPS) to
the private sector. The research institutions of the
Department of Health (34 billion U.S. dollars) and
the Department of Energy (14 billion U.S. dollars)
are well endowed by the federal budget too.

Source: kooperation-international.de

of Japan’s 86 national universities enjoy

a special status. They receive additional

research funds and have greater

autonomy with spin-offs, collaboration
with industrial companies or the founding of start-
ups. In addition, Japan specifies focal areas and
goal-setting frameworks for research, currently
focused on the databased society.

Source: German Academic Exchange Service

1 6 locations belong to “Manufacturing USA,”
a U.S. research and development network

that was formed in 2014. The German Fraunhofer

Society served as a role model for the institutes
emphasizing science-business partnerships.

small venture capital firm,” he revealed in an inter-
view with Redaktionsnetzwerk Deutschland.

No risk, no success

The development of disruptive innovations re-
quires out-of-the-box thinking in research and de-
velopment areas both in business and academia,
according to DLR expert Klarner. That many dis-
ruptive innovations in the more recent past origi-
nated in the United States does not surprise him
for several reasons. One of them is the fact that a
culture that permits failure has evolved there also
in the realm of research and science. While it’s
true that a venture may fail, there’s equal truth
in the saying “nothing ventured, nothing gained.”
A pioneering spirit instead of a mindset exces-
sively focused on security. “In the United States,
the fear of missing out on a technological trend
with corresponding market opportunities is more
prevalent with businesses and investors alike
than the fear of failure,” says Klarner. According-
ly, there’s a high willingness to take risks with
new research subjects and entrepreneurship.

The second reason is the high volume of corporate
capital expenditures for research and develop-
ment. According to the EU Industrial R&D Invest-
ment Scoreboard 2021, U.S. companies spending
344 billion euros per year invest more than their
competitors in the EU (184 billion euros) and Chi-
na (141 billion euros) combined. Klarner draws a
comparison: “Money scores — in a metaphorical
sense, what’s true in football is also true in the
area of investment.”

Let’s keep talking about money or, more precise-
ly, government grants for public teaching and re-
search institutions. In many countries, they’re
linked to the success of contract research. At the
Fraunhofer Institute, this consistent market focus
of research and development work was introduced
as farback as 50 years ago, resulting in permanent
and sustainable growth there. That’s why in Ger-
many the interlinking of grants with the success
of science-business partnerships is frequently re-
ferred to as the “Fraunhofer model.”

Spatial proximity promotes creativity

A creative environment is another important pro-
vider of impetus to fruitful science-business



F
M

¥ r
s lp\%—

5%

partnerships. “Clusters,

in which teaching, re
search, science and business are engaged in
close exchanges, are real innovation boosters,”
says Klarner. Birds of a feather flock together.
Around the globe, theme-focused clusters have
formed in fields such as medicine, biotechnology,

aerospace, mobility, finance, IT, wind and so-
lar power, telecommunications, and sensor sys-
tems. Silicon Valley is the best-known example.
Decisive impetus to the cluster formation there
was provided 80 years ago by Frederick Terman,
then a dean at Stanford University. In 1939, the
professor of engineering supported two of his
students in starting their electronics company.
Their names: William Hewlett and David Pack-
ard. Today, HP is one of the biggest technology
corporations in the world. Motivated by that suc-
cess, Terman launched a program for promoting
founders in pursuit of his aim to make the region
attractive to new settlements and students start-
ing their own businesses. He even provided them
with capital, today referred to as venture capital
and start-ups. More than 150 companies, includ-
ing IBM and Apple, soon began to establish their
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headquarters at Stanford Industrial Park that was
founded in 1951. That Stanford University was
burgeoning concurrently with the rise of Silicon
Valley underscores the interaction of such sci-
ence-business partnerships. Today, the university
isone of the most prestigious and research-inten-
sive schools as well as the fourth-richest univer-
sity in the world.

The author

Dr. Lorenz Steinke regularly

covers technology topics in his

texts. During his work he keeps

visiting research institutions

such as DESY in Hamburg or the
German Aerospace Center in Braunschweig. His
impression is that partnerships can tap into plenty
of knowledge at research locations in Germany.
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Concentrated systems expertise

That Schaeffler has been supplying components and systems to industrial
customers and automotive OEMs for over 75 years is commonly known.
However, in another area the company is a kind of “hidden champion” — or did
you know that Schaeffleris an extremely successful machine manufacturer?

By Volker Paulun

Because systems required for the company’s own
production purposes were not available in the
marketplace, or proprietary know-how to achieve
higher quality was to be protected, Schaeffler be-
gan developing them in-house as farback as in the
nineteen-sixties when the special-purpose ma-
chinery department was established. Its experts
have long been offering their systems know-how
to external customers as well. Battery cell stacks,
electric toothbrushes, power chain saws or heat
pumps for domestic uses — the list of products
manufactured on systems that Schaeffler’s spe-
cial-purpose machinery department has devel-
oped and delivered as turnkey solutions is long.

At 40 percent, external customer projects also ac-
count for a significant share of current order in-
take. The range of sectors served extends from
energy storage systems, solar and wind power
systems, medical device technology all the way to
electric mobility.

14

Signs point to continuing growth forwhich Schaeff-
ler’s special-purpose machinery department will
evolve into a stand-alone unit within the company
by 2024. “Due to the extended range of customers
and industries, the special-purpose machinery de-
partment will be less dependent on market fluctu-
ations and generally be able to act more effectively
and successfully, going forward,” says Andreas
Schick, Chief Operating Officer with responsibili-
ty for Production, Supply Chain Management and
Purchasing at Schaeffler AG.

The special-purpose machinery department is al-
ready active at 13 international locations today
and with around 4,800 projects per year complet-
ed by its 1,400 employees is a key pillar of the
company’s manufacturing excellence. “The portfo-
lio of Schaeffler’s special-purpose machinery de-
partment encompasses holistic, flexible and smart
manufacturing concepts that sustainably optimize
production operations in terms of current require-
ments such as shorter product lifecycles or in-
creasing demands made on product diversity,”
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4 “The portfolio of Schaeffler’s special-purpose

machinery department encompasses holistic,
flexible and smart manufacturing concepts that
sustainably optimize production operations”

Bernd Wollenick,

Senior Vice President, Special Machinery of the Schaeffler Group

says Bernd Wollenick, Senior Vice President, Spe-
cial Machinery of the Schaeffler Group.

Scalable and modular

To satisfy the requirements resulting from continu-
ing accelerated technological progress, the volatil-
ity of the markets and sustainability factors that
are increasingly becoming the focus of attention,
the production experts emphasize maximum scal-
ability and modularity in their concepts. “The uti-
lization of standardized modules shortens the
implementation times for new systems. Likewise,
rising demand curves can be modeled with higher
accuracy, which conserves resources and consid-
erably cuts costs,” explains Wollenick.

In the development of customized production
concepts Schaeffler relies on agile methods and
simultaneous engineering to shorten implementa-
tion time through parallel development and early
risk identification. Because Schaeffler not only is
a machine manufacturer but also a developer and
manufacturer of a wide variety of components and
systems the company’s special-purpose machin-
ery department can also access this know-how
and offer a special value-adding service: consult-
ing support for product design. That enables op-
timum ease of installation of the product which in
turn provides the basis for particularly economical
production. Proprietary developments of software
applications enabling extensive integration and
data tracing, among other things, make workflows
more efficient as well and sustainably reduce CO,
emissions in manufacturing operations.

Schaeffler’s special-purpose machinery department
implements 4,800 projects per year with its
1,400 employees worldwide

However, making a production system more effi-
cient and sustainable not always calls for an all-
new machine design. Schaeffler’s special-purpose
machinery department equally emphasizes the
potential to optimize existing machines. Recent-
ly, Schaeffler’s experts achieved annual savings of
around 105,000 kilowatt hours of electricity and
5,000 standard cubic meters (177,000 cubic feet)
of compressed air at a plant just by retrofitting
50 assembly and inspection systems.

Learn more about Schaeffler’s
special-purpose machinery
department

15
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Water = life

Eight billion people inhabit the Earth and nearly four billion of them are already
living without reliable drinking-water supply today: a huge problem that is
intensified by global warming. International research teams are systematically
working together with NGOs and other institutions on new technologies for
tapping into drinking-water sources. “tomorrow” presents some of them.

Air that’s drinkable

Airis not nothing. Besides nitrogen, oxygen and other gases, water in the form of water vapor is an
essential constituent of air — and the amount of it that is present in air varies significantly. On aver-

age, the water vapor content in the troposphere — the lowest layer of Earth’s atmosphere — amounts to
around 1.4 percent. The tropics with around three percent water vapor content in the ambient air and
the poles with just around 0.1 percent are two extremes. In the quest for new drinking-water sources,
researchers are now pursuing a strategy of harnessing this (invisible) humidity and have developed vari-

ous technical methods for this purpose.

Condensation

® How it works: Californian inventor David

~ Hertz’ Skywater box uses the principle of
condensation: when hot air touches a cold surface
water vapor liquefies. The air is heated either by
solar energy or biomass. Hertz explains his inven-
tion: “We are creating a tropical climate in the
box.” The process is equally simple and inge-
nious, enabling water to be harvested even in very
dry conditions. The collected condensation is sub-
sequently filtered and purified.

@ Yield: David Hertz has shown that with his
boxes — small, discarded shipping contain-
ers — he can pull up to 2,000 liters (approx. 528 gal)
of water from the atmosphere within 24 hours — by

16

using 100 percent renewable energies and at a price
of merely 2 cents per liter (7.5 cents/gal). His formu-
la: The higher the humidity and the hotter the tem-
perature, the more water can be harvested and fil-
tered. “We are CO,-negative,” says Hertz, “meaning
we sequester atmospheric carbon and turn it into
biochar, a soil nutrient for regenerative agriculture.”

Skywater boxes suck humidity out of the air to
make it available in the form of drinking-water




A super-absorbent gel that can
pull water from desert air
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Harvesting lithium from seawater

Lithium is an essential raw material for
electric vehicle batteries. The demand for
the “white gold” keeps growing. Research
teams around the world are working on
new, eco-friendlier, and more humane
harvesting and mining methods. At the
Leibnitz Institute in Saarbriicken, an
approach to filtering lithium from seawa-
ter with low energy input and high yield
was recently developed. The idea con-
sists of a modified liquid battery with two
additional chambers into which the water
is pumped through ceramic membranes.
During the process the liquid in the bat-
tery, in a continuous circular system, is
increasingly enriched with lithium ions
from which the lithium salts for the bat-
teries are extracted.



Water management at Schaeffler

Target:
By 2030, water use is planned to be
reduced by 20 percent.

Actions:

Reuse of industrial waste water, pio-
neered by the plant in Taicang, China.
To eliminate pollutants in the water that
accumulate during surface coating (gal-
vanization) processes, a vacuum evap-
orator was installed. Using downstream
membrane filtration, the plant achieves
a purification rate of nearly 90 percent
in this way. This method will be used
across the board at all Schaeffler loca-
tions in the future.

Review and modernization of obsolete
plant technology: At the plant in Elgoi-
bar, Spain, for example, a circular waste
water system is used in the needle
manufacturing process.

Modern dishwashers in cafeterias
require 80 percent less water per day.
The installation of water-reducing aera-
tors on faucets causes consumption to
drop by as much as 50 percent.
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3 questions
for ...

A

... Professor Steffen Krause,
drinking-water supply expert at
Bundeswehr University Munich.

What are the key aspects
pertaining to drinking-water
supply?

Making efficient use of exist-
ing drinking-water resources
must become a global sustain-
ability goal, especially in rela-
tion to farming. On a global
scale, roughly 70 percent of
the resources that might even-
tually become drinking-water
are used for farming purpos-
es. In that area, the efficiency
of irrigation must be enhanced.
In Europe, we virtually import
water from regions in the world

where irrigation is inefficient
and resources are excessive-
ly used, for instance for cocoa,
coffee or cotton.

But agriculture is not the only
issue, is it?

Another major part of the
resources that are or could
become drinking-water is lost
because untreated sewage is
introduced into surface waters
and contaminates the ground-
water. Considering that surface
water is polluted by textile dye-
ing, clothing should not just

be used for a short time as fast
fashion. The same applies to
mindful handling of food. Food-
stuffs, which account for a large
part of our water footprint, must
no longer spoil or be disposed
of to the extent they have been.

How do you assess progress
with innovative methods for
drinking-water production?
Solutions such as CloudFishing
or various new methods for sea-
water desalination not only help
humans harvest drinking-wa-
ter but also benefit the environ-
ment as a whole — albeit only if
negative consequential effects
of the systems are avoided. A
UN study in 20109, for instance,
revealed that around the world

142 million cubic meters (5 bil-
lion cubic feet) of highly con-
centrated brine per day are
discharged into the environ-
ment — far more than was pre-
viously thought. The fact that a
large part of the brine is just fed
back into the sea where it upsets
the ecological equilibrium pos-
es a serious problem. The con-
centrates from reverse 0Smosis
are a real issue. In some regions
of the Mediterranean Sea, the
accumulation of the salts result-
ing from the introduction of the
concentrates is already measur-
able. | assume that disposal of
the concentrates is the biggest
hurdle to overcome on the way
toward large-scale installation
of such systems in Germany as
well. In addition, the high ener-
gy requirement of desalination
plants poses a problem: Today’s
commonly used osmosis sys-
tems consume around 7 to 7.5
kilowatt hours of electric pow-
er per cubic meter (35 cubic feet)
of freshwater. The utilization of
green electricity requires either
an energy storage system to buf-
fer the lulls of wind and solar
energy or large water reservoirs
for storing desalinated water at
times when a surplus of green
electricity is produced. Either
variant would drive up prices.



And the winner is ...
the team

Teamwork plays an important part in research, development, and science systems.

A look at the Nobel Prizes that have been awarded since 1901 shows that too.
Particularly in physics, physiology or medicine, and chemistry the joint work of two or
three individuals has been winning the prestigious award increasingly often.

1, 2 or 3: 615 Nobel Prizes and to whom they went

Between 1901 and 2022 the Nobel Prize and the Nobel Memorial Prize in Economic Sciences have
been awarded 615 times. The chart shows the distribution of prizes to sole laureates and teams

[ 3 [ 35 ]
a aa
Physics 47 32 37 116

chemistry | 25 26 114
medicine | 5/ 59 13
Literature 111 4 115
Peace [N 5 3 103
Economics _ 9 54

Nobel Prizes and number of laureates over time

(Color mapping as above; smoothed peryear to 5-year average before and after;
source: joeran.de/nobelpreis-kooperation)
is the maximum

3.0 number of
individuals that can share
a Nobel Prize, except for
2.5

institutions, which are
rated as sole individuals.
That was the case with

2.0 the Nobel Peace Prize on

28 occasions, most recently
in 2022: In addition to
human rights advocate
Ales Bjaljazki, the Russian
organization Memorial and

1.0 the Ukraine Center for Civil

1920 1940 1960 1980 2000 2020 Liberties were honored.
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Errors in the Nobel Prize system

German chemist Otto
Hahn and his assistant Fritz Strassmann experimented
with uranium 239, causing it to “burst,” as Hahn
described their observation. Unable to really interpret
it, he wrote to his friend, physicist Lise Meitner, who
was living in exile, asking for help. And help she
did: In February 1939, together with her nephew,
Otto Frisch, and based on Hahn’s observations, she
provided the first explanation of nuclear fission based
on theoretical physics. That makes it particularly hard
to understand that Otto Hahn, in 1945, was solely
honored with the Nobel Prize in chemistry for the
discovery of nuclear fission. Stranger yet is the fact
that Lise Meitner was nominated for a Nobel Prize
for her research in chemistry and physics a total of
48 times, on seven occasions by theoretical physicist
and 1918 Nobel laureate Max Planck, and always
came away empty-handed. She died in 1968, shortly
before her 90th birthday.

British biophysicist
and X-ray expert Rosalind Franklin, who had won
acclaim for her groundbreaking investigations of
the structure of DNA, died. One of her laboratory
partners was Maurice Wilkins but the chemistry
between them was not good. Franklin, Wilkins
complained, was an obstinate know-it-all.
Unbeknownst to her, he — unethically — showed
X-ray images clearly showing the double helix
structure of DNA produced by Franklin to two other
fellow scientists engaged in the same research.

The two cribbers’ names were James Watson and
Francis Crick — “two clowns,” as the famous DNA
researcher Erwin Chargaff once disparagingly called
them. Chargaff unintentionally supplied them with
knowledge as well, namely the conclusion that DNA
is made up of four bases. Using Franklin’s structure
and Chargaff’s rules, Watson and Crick put together
proof of the double helix structure of DNA and were
awarded the Nobel Prize in physiology or medicine
together with Wilkins in 1962. In their acceptance
speech, they failed to make any mention of the
decisive preliminary work done by Rosalind Franklin,
who had already passed away by that time. Perhaps
out of embarrassment about the knowledge theft?

3

,f-i.,)

Joycelyn Bell Burnell, a young Northern

Irish astrophysics student, made one of the most important discoveries
in astronomy of the 20th century when she was the first to qualify special
beams of radio waves as signals emitted by a pulsar, a neutron star

that rotates at extremely high speed. Seven years later, that discovery
was recognized with the Nobel Prize in physics — albeit not for Burnell
but for her PhD supervisor, Antony Hewish, and for Martin Ryle, another
astronomer engaged in the research. The omission provoked a scandal.
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E-mobility from
Africa for Africa

Rugged and affordable: Experts tell us that vehi-

cles should have these two characteristics for elec-
tric mobility to have a chance in Africa. Kenyan start-
up Roam has put precisely that kind of vehicle on
wheels. Not on four but on two. An electric motorcy-
cle built in and for Africa. A motorcycle that due to the
frequently lacking paved roads is hard-wearing and
costs no more than the cheapest alternatives with IC
engines. Roam Air sells for no more than 1,500 euros.
Two batteries hidden in its steel frame enable a range
of 180 kilometers (112 miles). In total, the bike weighs
135 kilograms (298 lbs.) and accelerates in five sec-
onds from 0 to 90 km/h (56 mph). Roam Air is just
one element in the electrification effort for Africa: the
start-up’s product range also includes electric buses
and solar modules.

#IN MOTION

“You can’t understand
a city without using its
public transportation
system”

Erol Ozan,

Professor of Intelligent
Transportation Systems,
East Carolina University

decibels

That’s the minimum sound level
requirement for an electric vehicle in
the EU. The sound design of battery-
electric vehicles is a hot topic, also for
Schaeffler. The automotive supplier
recently presented sound synthesis
software combining, in real time,
vehicle data (motor speed, motor
load, brake pressure) with a sound
profile specifically developed for
racing. Going forward, Schaeffler will
offer the software also to automotive
OEMs for electric road-going vehicles,
enabling carmakers to freely choose
the driving sound of their brands.

Ships from a kit

The battery-electric MS Medstraum (pictured) from Norwegian
shipyard Fjellstrand AS is not only the world’s first zero-emis-
sion fast-ferry but its design could also become a model for
others. MS Medstraum was designed and built based on ideas
of the TrAM (Transport: Advanced and Modular) research proj-
ect. This Pan-European science-business partnership aims

to accelerate the development and production of zero-emission high-speed passenger ferries using a
cost-effective modular design. Due to TrAM, MS Medstraum’s production time was cut in half, from two
years to one. The lower costs help make electric ferries competitive. The demand for them exists: in
view of the climate goals to be achieved, many cities with waterways are planning to replace existing
ferry transportation by fast electric vessels.
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Mental
block

The systems that will have

to contribute to sensible and
sustainable future mobility
include Homo sapiens. Can traffic
psychology help break down
mental barriers to change?
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By Roland Lowisch

German Emperor Wilhelm II purportedly was not
convinced when the automobile gained traction at
the end of the 19th century. The following quote is
attributed to him: “The automobile is a transient
phenomenon. | believe in the horse.”

A mental block? That would be typically human, be-
cause Homo sapiens is not a unit but a system con-
sisting of mind, body and soul. That, for instance,
can manifestitself by the mind knowing that global
warming must be stopped but the body being too
lazy to walk to the bakery and instead plopping it-
self down into the seat of a car with an IC engine ...

Electric vehicles, car sharing, priority for bicycles
— to name just a few hot topics — are far from hav-
ing entered everyone’s mindset and may even be
totally rejected for fear of change. What are the
underlying reasons? How can such blocks be dis-
solved? Plus: Does every older man with a low in-
come living in the country typically suffer from a
mental block? Because he feels that he’s too old

for change, can’t afford his personal mobility tran-
sition and isn’t able to use an electric car in the
country anyway?

“No,” says distinguished traffic psychologist Ul-
rich Chiellino, who oversees transportation poli-
cy at ADAC, Europe’s largest mobility association.
“Any change entails certain risks for the individu-
al, and such risks vary. However, that doesn’t nec-
essarily have to do with where people live, how
old they are or other characteristics. The key as-
pects are how relevant it is for an individual to re-
focus their behavior and to engage in a process,
and what prerequisites must be created to win over
as many people as possible.”

Prospects are important

For that to happen, prospects must be put forth
that bring home the related changes to everyone.
Chiellino: “Disruptive events such as the pandem-
ic have shown how fast people can adjust as well
as how fast a technology shift can be achieved. In
terms of digitalization, it created a new relevance




for action in every individual’s life. By contrast,
the situation with climate protection differs to
some extent. It tends to be more of a journey that
must be made jointly. Very few people have doubts
about its necessity — the discussion is not about
the ‘if’ but the ‘how.”” In addition, he continues,
the options that are available are crucial: “Be-
cause people want to continue to be mobile, they
want reliability, they appreciate availability, plus
the options must be affordable and, last but not
least, a certain level of security is needed.”

That said, Chiellino feels that quite a bit has al-
ready been accomplished, electric cars being a
case in point: “At first the discussion was always
focused on inadequate range and high risk of fire.
Now you hardly hear or read anything about that
anymore. When issues like charging infrastructure
areresolved at the same time, the trust of individu-
als can be gained step by step so that transforma-
tion is ultimately achieved and adopted.”

Step by step — that also applies to familiarization
with new technologies. Experience has shown that
resistance often crumbles when people have per-
sonally experienced the benefits of innovations.
That also explains why so much resistance still ex-
ists against automated driving. Chiellino: “Our sur-
veys have shown that only very few drivers have
ever been in contact with that technology. They ha-
ven’t been able to deal with it because they don’t
have any access to such vehicles yet. Knowledge
about the technology is inadequate and therefore

#IN MOTION

its benefits aren’t tangible yet. So, it’s no wonder
that many people are still skeptical.”

Benefits vs. bias

That was the case even before Emperor Wilhelm —
for instance, in the days of the industrial revolu-
tion that started with steam engines. While English
miners were skeptical at first because the boilers
exploded around them it soon became clear how
much easier the machines made mining because
they took care of the necessary drainage work.
“Consumers always eyeball changes skeptically at
first,” says the traffic psychologist, “because while
walking on a familiar path | feel safe, know my way
around and therefore am not inclined to leave it
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“Technology
always wins out
when it makes
daily life easier”

Traffic psychologist Ulrich Chiellino

just like that. Why should | take an additional risk?
Entrepreneurs, though, need to think beyond that.
To them, the rule applies that if you don’t move
with the times the times will move on without you,
and in most cases, you can’t make up the resulting
disadvantage.”

However, at the end of the day, history proves that
technology always wins out — even against all
blocks in various brains, or not? “It always wins
out when its design is user-friendly and attractive,
and when it manages to make daily life easier,”
says Ulrich Chiellino, pointing out a comparison
with digitalization: “The first iPhone hit the mar-
ket in 2007, which is just 15 years ago. Even so,
almost everybody today has internalized the ben-
efits of the smartphone because it makes our dai-
ly lives more efficient. Technology can fascinate
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us, win us over for innovation again and again, and
even make us happy.”

Driving pleasure redefined

Apropos “happy:” Is it okay today to keep talking
about “driving pleasure” in the face of all the cli-
mate discussion? Because the loss of driving plea-
sure is an argument put forth by some mobility
transformation skeptics. Chiellino responds diplo-
matically: “It’s possible that in the future ‘driving
pleasure’ will have a different meaning than it does
for us today. For instance, driving pleasure may be
the personal break we can take in a self-driving ve-
hicle, in other words a gain in free time. But cli-
mate-compatible transformations in technology
may also cause the original ‘driving pleasure’ to be
preserved, or even enhanced — when people real-
ize how agile electric vehicles can be.”

The traffic psychologist’s advice for anyone try-
ing to overcome their barriers: “Start looking at
your own daily and local mobility needs and check
which means of transportation make sense for
what. Structures keep changing, spaces change.
That calls for trying things out, opening one’s
mind to new perspectives and prospects, and then
adopting the outcome into daily life.”

By the way, that’s what Emperor Wilhelm did too —
he ultimately owned a respectably motorized
fleet ...

The author

30 years of writing about
automobiles leaves its marks,

! at least with Roland Léwisch.

AN

Luckily, dealing with the
transformation of mobility for
professional, if for no other reasons, provides him
with a trove of knowledge that busily nibbles away
at any barriers in the brain. Even though at this
stage of the game he can’t imagine a car promoting
the pilot to the role of passenger providing him
with driving pleasure ...
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Mobile medicine

Emergency ambulances, flying pharmacies, ORs on wheels — mobility has become
an integral component of today’s healthcare systems. Digitization and artificial
intelligence pave the way for further fields of application.

By Volker Paulun

Voice commands instead of floored pedals and
wailing sirens — the first ambulances were drawn
by horses. Later, the internal combustion engine
replaced the horse as the power source. Techno-
logical progress spawned further ideas: In 1938,
Martin Kirchner, a professor of surgery in Heidel-
berg, in an essay titled “The Mobile Surgical Hos-
pital” said that pre-clinical medical treatment
could save more patients. Theoretically true but,
unfortunately, not feasible back then.

Today, ECGs, defibrillators and respirators are
standard ambulance equipment. On board of he-
licopters, ambulances have long conquered the
skies as well.

With two horses and no blue light:
A Berlin ambulance around 1900
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Kirschner’s vision of a “mobile surgical hospi-
tal” has also long become a reality. For instance,
as early as in 2008, a hospital on wheels made in
Germany consisting of three Mercedes buses was
delivered to the Centre of Ambulance Services in
Dubai. Such mobile medical centers are deployed
to the scenes of majorincidents, such as accidents
or catastrophes with many casualties, to provide
fast on-site medical assistance. The centerpiece of
the high-tech mobile hospital in Dubai is an inten-
sive care unit including a fully functional operating
room that’s integrated in one of the buses.

Mobile CT scanners in truck trailers or ORs in con-
tainers have been gaining traction too. Such mo-
bile units help compensate for capacity shortfalls
in hospitals, for instance during modernization
projects. Such projects are rolled out clearly more
often than they used to be 50 years ago because,
due to accelerated technical progress, the service
life of an OR has shrunk to between 10 and 15 from
the previous 30 to 35 years. Mobile units help sus-
tain hospital operations.

Mobile Medicine 4.0: Clinic on wheels
summons itself

So much for the current state. By now, vision-
ary brains of various research and development
disciplines are working on Mobile Medicine 4.0,
focused less on mobile intensive care units of
the kind in Dubai but mainly on diagnostic and
medication-related areas. “Mobile” in this con-
text doesn’t necessarily mean “vehicle.” Smart-
phones and wearables, that is applications that
are integrated in clothing etc., are becoming
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From Deloitte’s document “Mobility will change
the future of health care”

34

Al, augmented reality and an
on-board pharmacy: That’s howthe
American technology design agency
Artefact imagines a self-driving clinic

increasingly important mobile components of
modern healthcare.

Artefact, an American technology design agency,
has this vision of such a comprehensive medical
use case: Using various ambient sensors dis-
tributed in areas such as a home or office, wear-
ables or connections with the Internet of Things,
a smartphone constantly collects health-related
data. When values of concern are measured the
system can summon a mobile, self-driving clinic.
This uncrewed mobile clinic has further diagnos-
tic equipment on board. Using augmented real-
ity for a visual projection of their body, patients
can pinpoint the location of their health issues to
complement verbal descriptions. Based on all pa-
rameters, an artificial intelligence then provides
a diagnosis and recommends an appropriate
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therapy. Ideally, the system’s on-board pharmacy ]

can dispense the required medication. Should a Flyl n g D OCtO rS

real physician be needed, they can be included by

video conferencing. Air rescue using so-called multicopters — ver-
tical take-off and landing aircraft propelled
Many diagnostic and monitoring functions can by several electric rotors — is possible, makes
also be integrated into other vehicles — combin- sense and improves emergency medical care
ing the daily commute to and from the office with of the population: In a nutshell, those are the
a routine checkup. However, a question not to be results of the world’s first feasibility study on
ignored in this regard is whether people are going the use of these new aircraft that was com-
to approve of such permanent physical monitor- missioned in 2018 by the German Automobile
ing and the related sharing of data. But then again, Club ADAC. ADAC expressly states that mul-
aren’t many of us already tracking physical perfor- ticopters are not intended to replace rescue
mance indicators using a fitness app? helicopters but to complement their fast assis-
tance from the air. Initially, multicopters are

Al delivers better diagnoses than not planned to transport patients.

assumed In an operating radius starting at 25 kilome-

Another question that’s crucial not only for the pre- ters (16 miles), multicopters flying at a speed
viously described mobile use case is whether an of up to 150 km/h (93 mph) can take emer-

Al will be able to truly replace a real physician in gency physicians to the scene of an emergen-
the future. In some areas, Al is already on an equal cy faster than ground-bound ambulances hav-
footing with human doctors. Especially in diagnos- ing to fight their way through urban traffic.
tics, when it comes to matching an existing symp- Because average arrival times of emergen-
tom with other cases and drawing conclusions cy physicians in Germany have increased by
from such comparisons, artificial intelligence sys- almost 40 percent in the last 20 years, this is
tems have delivered better results in some tests an important advantage. Another one is that
than real physicians, for instance in skin cancer emergency physicians can work more effec-
screening. Since a well “trained” Al accesses hun- tively and the multicopter can adequately miti-
dreds of thousands if not millions of comparison gate the lack of emergency physicians existing
data items that’s not surprising. So, why shouldn’t in many areas. As a third benefit, the positive
we stand inside a mobile box during our lunch image of rescue missions can help increase
break and have our body scanned instead of wait- public acceptance of multicopters as a new
ing for months to see a specialist? means of mobility.



Be it a mobile OR for response to major incidents in Dubai (l.) or a clinic on wheels for people needing care in Berlin: Around
the world, converted buses have established themselves as mobile medical centers

Mobility connects medicine with people

That, precisely, is the major benefit of mobile med-
icine: It delivers healthcare to people including
those who normally don’t have access to it. Or to
people who neglect having checkups due to lack
of time or plain laziness. “In the individual case,
this can mean that people suffer while unable to
find a means to get to a medical expert and their
ailment can progress beyond the point of using
simpler methods to solve their health problem,”
writes Dr. Lance B. Eliot, a specialist in Al and ma-
chine learning, in an article about mobile medi-
cine in “Forbes” magazine. From a macroeconomic

of all Africans live two or more hours away from
a hospital, according to a study by the World
Economic Forum. However, mobile services can
massively improve healthcare not only in Africa
but also in other rural areas without adequate
medical infrastructure.
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perspective, he continues that “In the aggregate,
this means that as a society we are inadvertent-
ly increasing our costs of healthcare since we ar-
en’t catching health issues early and thus having
to pony up more medical care and more expensive
medical care once the health issue finally starts to
get resolved.” Hence investments in mobile health-
care applications can pay off not only in a humani-
tarian sense but also financially.

Delivering healthcare to people: That’s the ap-
proach that by now has been driving more than
2,000 mobile clinics through the United States,
where they’ve become a pillar of the healthcare
system. Besides residents of rural areas, low-in-
come earners, homeless people, and those without
health insurance particularly use this mobile medi-
cal service. In Germany, so-called Medibuses have
been traveling through big cities like Berlin and
Hamburg since summer of 2022. The vehicles have
equipment like a complete doctor’s office and are
intended to provide medical assistance primarily to
refugees as well as poor people in theirimmediate
living environment. If necessary, the teams can ac-
cess medically trained video interpreters for sever-
al languages and other resources. There are many
reasons for deploying such a service: They include
shortages in specialist medical care as well as lan-
guage barriers and lack of information and guid-
ance pertaining to the legal and health systems. As
afast mobile task force, the Medibus teams circum-
vent such hurdles with their unbureaucratic ser-
vices. After all, the best physicians are of no use if
they’re not accessible.
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Schaeffler puts medicine in motion

With its Industrial division, the
supplier has been active also in
the medical device technology
sector for many years. Compo-
nents from Schaeffler are used
particularly in medical imaging
such as C-arms, X-ray tubes and
CT scanners.

“Leading equipment manufac-
turers rely on our low-noise CT
bearings and drive systems to
achieve high levels of scanning
quality, for example,” says Ralf
Moseberg, Senior Vice Presi-
dent Industrial Automation at
Schaeffler. In the OR area, espe-
cially in ceiling-mounted swiv-
el arms, Schaeffler products are
used as well: rotary bearings,

brakes and, again, drive units.
Moseberg: “No matter where
linear and rotary guides up to
and including robotics appli-
cations are used in healthcare
settings, you’ll almost always
find our motors, gearboxes or
even complete kinematic sys-
tems.” Medical device tech-
nology is a strategic growth
field for Schaeffler. The compa-
ny intends to significantly grow
its business in that sector and
make it one of the key pillars in
the Industrials market. Mose-
berg and his colleagues also
emphasize in-house mobility in
that regard: CT scanners using
drive systems from Schaeffler
can be moved quickly from one

room into another one, which
increases patient throughput
and enhances treatment effi-
ciency. The recently announced
acquisition of linear technology
specialist Ewellix underscores
Schaeffler’s ambitions. Ewel-
lix is one of the market leaders
in the field of electromechani-
cal industrial actuators, lifting
columns and planetary roller
screws, among other things. In
addition to robotics and mobile
machines, they’re used pri-
marily in medical device tech-
nology — in dental medicine,
care for preterm and newborn
babies orin surgical as well as
in rehabilitation and fitness
equipment.

Surgical tables, monitoring screens, diagnostic equipment: When it comes to motion in
medical equipment, components from Schaeffler are almost always involved
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Rethink the systems: Easing the burden on the environme
imagining and shaping innovations with sustainability in

Heating with bits and bytes

In Germany’s financial center, Frankfurt, the “Westville” construction project recently made posi-
tive headlines. More than 1,300 apartments, childcare centers, schools and offices are planned to
be heated using waste heat from a data center across the street. The project is a showcase look-
ing to be copied by others because there’s huge untapped potential in waste heat. Forinstance,
by consistently using the waste heat from all of the 60 data centers in Frankfurt all residential and
office buildings in the city with a population of 750,000 could be provided with carbon-neutral
heating by 2030. As a key prerequisite, the systems would have to be converted from inefficient
air cooling to water cooling. Low-temperature waste heat from energy-intensive industrial plants
that can no longer be used for in-house processes can be harnessed very effectively for heating
purposes as well, especially when the distance between the source and the useris not too long. A
copper-smelting plant in Hamburg, for instance, heats 5,000 apartments and offices in the near-
by HafenCity district. Because output and utilization of heat are not always identical a buffer tank
had to be installed between the plant and the district. However, many companies are (still) reluc-
tant to intervene with established production processes to use waste heat, or are deterred by high
capital expenditures. Yet price increases for fossil fuels make the utilization of waste heat increas-
ingly attractive in many sectors.

38



#THINK GREEN

Super-filtering plant “Tiny steps will be

better than none”
Tuning for your ecosystem at home: French start-up

Neoplants has bioengineered a “superplant” that fil- John P. Murphy,
ters indoor air 30 times more effectively than the orig- American author
inal natural plant whose genes were not modified,
according to information released by the company.
“Neo P1” is planned to be launched in 2023. The new
variety is said to remove even more pollutants (form-
aldehyde etc.) from the air than conventional techni-
cal air cleaning systems. As a base plant, the compa-
ny chose the popular, easy-to-care for Pothos plant.
The idea behind “Neo P1” is that the plant does not
store any pollutants like a normal houseplant would
but recycles them into useful metabolites. The rest is

decomposed by special microorganisms in a special- 21 5 o o km
L

ty potting soil.

or 13,360 miles of motoring matches

— " _I,ii the environmental burden of keeping a
2 - A
I,"':H“ horse, according to a calculation made

by consulting firm ESU Services as part

of a study. Who would have thought that
a horse has the same environmental
footprint as a trip in a passenger car
halfway around the globe? Its high
requirement for feed and “emissions” in
the form of climate-killing methane spoil
the horse’s environmental footprint.
When it comes to pets or other companion
animals, the environmental footprint of a

dog has a motoring distance equivalent of
3,700 kilometers (2,300 miles).

Award-winning technology

Automotive and industrial supplier Schaeffler with its Enertect PC+ coating
solution won second place in the 2022 CLEPA Innovation Award compe-
tition in the “Clean and Sustainable Mobility” category. CLEPA, the Euro-
pean Association of Automotive Suppliers, recognizes outstanding inno-

vations for smart and sustainable mobility with the prize. The three top Prof. Dr.-Ing. Tim
technology entrants selected from a total of 104 were invited for the final- Hosenfeldt, Head of

ist round in Brussels. Enertect PC+ is a new high-performance coating el e el
Innovation & Corporate

system making metallic bipolar plates, a key component for fuel cell sys- Competence Center
tems, more efficient, cost-effective and sustainable. Instead of titanium or Central Technologies,
graphite, which have a larger carbon footprint, the coating uses steel as a accepted the CLEPA
base material. With that innovation, Schaeffler makes an important contri- nnovation Award
bution to establishing hydrogen technology in mobility of the future.
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Economy
in a circle -

Whenever an object ends up
in the garbage it ends up in
the wrong place. The pace at
which the amount of garbage
is growing matches the

pace at which important raw
materials around the globe are
dwindling. Consuming instead
of using is a thing of the past:
the future belongs to the
system of a circular economy.
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By Kay Dohnke

Initially, the number of activists was small but then
it kept growing: In the summer of 1970, members
of the Ecology Action Movement began meeting
in a yard in Berkeley, California, gathering emp-
ty bottles, stacks of old newspapers, beverage
cans. These regular recycling happenings held by
environmentalists back then are deemed to have
been the nucleus of American recycling programs
because the idea caught on. Today, blue curbside
bins for used glass, wastepaper, scrap metal and
plastic packaging can be seen practically through-
out the country on collection days. Curbing waste
was in the wind back then: The Netherlands was
another country in which engaged citizens started
collecting old glass and forcing local governments
to act, as well as people in Austria, later in the
UK and in Scandinavia. In Germany, today, nearly
300,000 collection bins are regularly filled by mil-
lions of participating consumers.

Dazzling successes

Recycling of old glass and wastepaper can be
seen as a successful model in many countries,




but it obscures the view of larger dimensions — in
terms of worldwide economic production. Armin
Reller paints a global picture that brings home
the spreading of waste across the whole plan-
et: “Just like we send usable materials around
the whole globe, waste streams travel around the
whole globe,” said the former tenured professor
and chair of the department of resource strategy
at Augsburg University. Because these streams
of electronic waste and construction waste, end-
of-life vehicles, etc. are split into countless small-
er streams the retrieval of products and materials
that have become useless is extremely difficult, if
not impossible, without a system specifically cre-
ated for that purpose. Far too many raw materials
are lost beyond recovery.

Johanna Ptz translates that into concrete figures:
Around the world, only 25 to 35 percent of critical
value streams are recycled whereas living in har-
mony with our planet would require at least 80 to
90 percent. Piitz, an expert in sustainability and
recycling at Boston Consulting, explains what that
means: “Today, we consume 1.8 times as many re-
sources as the planet could permanently provide —
and in the event of continuing our unchecked

#THINK GREEN
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overexploitation it would be 2.3 times as many by
2040. To prevent that, prudent resource manage-
ment is imperative.”

Raw materials under pressure

Rising prices, dwindling inventories and geostra-
tegic changes are currently showing the impor-
tance of raw materials for economic production
with striking clarity. A fact that tended to be ig-
nored in times of cheap supply: all products are
processed raw materials — and remain raw mate-
rials! However, instead of recovering and reusing
them as effectively as possible we push them into
a dead-end street. End-of-life products — from TV
sets to smartphones, from furniture to packaging
materials — are suddenly regarded as useless at
the end of their direct utilization phase and end up
in humongous quantities on landfills, in the coun-
tryside or in the furnaces of incineration plants,
worldwide. In the worst case, they’re deemed to
be hazardous or special waste.

Waste: That’s a concept provoking Michael Braun-
gart to voice vigorous protest: “As soon as you
even accept waste as a fact you’ve lost,” postu-
lates the Hamburg chemist and originator of the
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cradle-to-cradle principle. “Nature knows no such
thing as waste; we’re the only creatures produc-
ing waste. Nature knows only nutrients.” Based
on that notion, he advocates a system in which all
raw materials approaching the end of their utiliza-
tion phase can start a new product life again as a
raw material. Cradle-to-Cradle instead of Cradle-
to-Grave like today.

New ways to mine raw materials

While the incessant search for new raw materi-
al deposits continues around the globe and their
extraction under increasingly difficult conditions
often entails massive encroachments on nature,
while mining corporations practice “second min-
ing” by digging through theirdumpsin search of re-
sidual ore to be recovered in enhanced extraction
processes, prices at raw material exchanges keep
rising. Yet there’s an obvious solution to the prob-
lem: urban mining, in other words harvesting of
residues from our consumption-focused world can
feed materials back into production circuits — pro-
vided they can be captured.

However, at this juncture, urban mining is fac-
ing several hurdles. Although all concepts such
as Duales System, Sero, Upcycling, Zero Waste
or Cradle-to-Cradle are committed to the idea of a
circular economy none of them can solve existing
practical problems, because:

e Not enough products are returned into recycling
processes for materials.

® Product design massively complicates recov-
ery of secondary raw materials or often makes it
uneconomical.

e There are not enough recycling technologies
available yet for complex products.

® New, i.e., primary raw materials are still too
cheap — not least because the total environ-
mental and social costs remain ignored.

In fact, we operate with a system that’s nei-
ther logical nor functional. As long as growth is
deemed to be the desirable maxim of the eco-
nomic system the players pushing products onto
the market with shorter and shorter lifespans and




increasingly higher replacement rates will be re-
warded with economic success. Why should | care
about keeping yesterday’s smartphone when a
phone with even more features and gimmicks will
hit the market tomorrow? Or larger TV sets or all
kinds of gadgets?

Taking an interest in history

However, labeling consumers as naive, shop-
ping-frenzied resource hogs does not find favor
with Heike Weber. The history of technology pro-
fessor at TU Berlin understands the establishment
of a recycling system for raw and therefore us-
able materials as a project for society as a whole,
in which consumers increasingly act as import-
ant players and even drivers of progress. The rea-
son is, says Weber, that people have a growing
interest in the whole history of a product, includ-
ing its previously ignored pre- and post-utilization
phase. Knowing under which conditions and with
what material and energy input a product is creat-
ed, and what happens to it at the end of its useful
life intensifies a consumer’s relationship with the

#THINK GREEN

product. Which, she adds, also generates a sense
of responsibility — otherwise people wouldn’t care
about a meaningful continuance of their obsolete
objects, nor would products designed for greater
sustainability but selling for a higher price find any
buyers.

Knowledge breeds a sense of responsibility which
in turn leads to active participation in recycling of
materials — while enhancing the market opportu-
nities for products manufactured in smarter ways.

That’s where Michael Braungart vigorously takes
a stand in the raw materials discourse as well:
Besides conscious consumers, enlightened pro-
ducers making new product design a reality are
needed. Currently, he criticizes, the focus with
practically all products is placed on the actual uti-
lization phase. They’re predominantly designed
to be thrown away although the requisite materi-
als could be installed in them for easy subsequent
recovery — through reduced material diversity,
bonds that are easier to dissolve and elimination
of unnecessary additives. Largely homogeneously

“To prevent overexploitation of
our planet, prudent raw material
management is imperative”

Johanna Piitz, sustainability and recycling expert at Boston Consulting
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recoverable recyclates could easily be sold in the
marketplace, he says.

Wanted: innovative methods

Talking about technology. That’s currently one of
the key challenges confronting the establishment
of a comprehensive material recycling system. Re-
cycling simple fractions such as glass or paper is
child’s play compared to recycling products with
a complex design, says Baumgart. Even so, he’s

confident that the necessary methods — such as
the current practice of decomposing PET plastics
using enzymes — will emerge. Innovative compa-
nies as well as consumers want to be part of the
solution and no longer be part of the problem.

That said, is it conceivable that manufacturers
and consumers can solve the problem of a circular
economy on their own? Without any statutory pro-
visions or regulatory controls? Heike Weber, Armin
Reller and Michael Braungart unanimously take a

Key challenges to circularity across industries
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W/ steel & Aluminium
Lack of waste collection infrastructure and
appropriate sorting technology to avoid

downcycling in recycling process.

Paper

Contamination of paper from production
(coating of paper), use, and disposal into
single-stream waste bins.
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Biowaste
High food loss and waste at consumer stage
(especially in developed markets).

E-waste

Frequent replacement of personal electronic
devices (e.g., cell phone, laptop) due to low
awareness of e-waste impact.
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Annual global waste generated today and in 2040

(in metric/short tons)

Construction waste
Metals

Paper

Plastics

E-waste

2020
2.2bn/2.4bn
750 mn / 827 mn
400 mn / 440 mn
270 mn / 298 mn
54 mn/60mn

2040
3.3bn/3.6bn
1.1bn/1.2bn
530 mn / 584 mn
560 mn / 617 mn
100 mn / 110 mn

Increase

approx. 50 %
approx. 30 %
approx. 30 %
approx. 110%
approx. 95 %

Source: Study “A ‘Paris Agreement’ for recycling the Earth’s resources” by World Business Council
For Sustainable Development and Boston Consulting Group

dim view of bringing about secondary raw material
production by means of laws and regulations. Sim-
ply put, because no one likes to have requirements
imposed on them, let alone be forced to do some-
thing. Plus, the higher the pressure the greater the
resistance.

Regarding the economy, Johanna Piitz points out
another sphere of influence: Requirements might
be constructive in the pre- and post-utilization
phase, for instance by eliminating approvals for
material- and energy-intensive manufacturing
methods and harmful substances. The fast interna-
tional phase-out of CFC production under the Mon-
treal Protocol that largely stopped the depletion of
the ozone layeris a case in point. The obligation im-
posed on retailers to take back discarded objects
free of charge is also a helpful form of political con-
trol, according to Piitz. Policymakers — prefera-
bly on an international scale — issuing framework
conditions and development targets could accel-
erate the shift from linear thinking, producing and
consuming toward the circular system. The actual
utilization phase, though, should be free from con-
straints — enlightened consumers, she feels, act
reasonably anyway whereas enabling low-thresh-
old participation in the circular economy for every-
oneis the responsibility of the business community
and public administrations.

Waste incineration as a killer concept

However, there’s one area in which Reller, Braun-
gart and Piitz view the current handling of “waste”
to be on a totally wrong track: Waste incinera-
tion, they say, is the biggest mistake that can be
made because it destroys secondary raw materi-
als all but completely or makes them unusable.

The aspect of energy production — misleadingly la-
beled as “thermal recycling” — is the wrong way to
go, emphasizes Braungart, because the produc-
tion of practically all materials consumes more
energy than the amount that’s gained by burning
them. Hence longer utilization of raw materials is
clearly an imperative also in view of energy-relat-
ed aspects.

“Which raw materials and resources will be im-
portant for the future, for the next generation of
technologies,” Reller cautions,” is not foresee-
able yet. “Waste contains many key substances,
especially metals, that may still be insignificant
now but may become incredibly important later.
We may not have the technology yet to recover
them but new technologies for selectively recov-
ering such usable materials will be available in
the future. We’re going to see a wave of new meth-
ods that are very exciting.”

Dumping instead of burning? The future calls for
different concepts — and only the circle makes new
beginnings possible.

The author

As a freelance journalist, Kay
Dohnke feels committed to covering

sustainability topics. He’s always

felt that recycling of wastepaper and
empty bottles is important. However, the research for
this article taught him that his German compatriots

— contrary to frequently being touted as such — are
not the world champions in garbage separation. That
title belongs to the Japanese who collect secondary
raw materials in 14 different categories.
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Sand is
becoming scarce!

It’s hard to believe that something that has always been thick on the ground has now
become extremely scarce. The system of our modern society is literally built on sand.
Here’s the lowdown on the second most important resource after water.

Who are the major sand consumers?

Almost every day, children on
a beach orina sandbox show
us how they create the most
beautiful harbors, castles and
other buildings from sand.
There’s no way around using
sand to build things in the
real world either. Whether
in asphalt or concrete -
everything contains sand.
About two thirds of the global
. sand consumption go to the
construction sector and to land
reclamation. The volume of
required construction material
alone increased 34-foldin the
last century. In less than one
decade, China consumed as
much sand as the United States
did inthe entire 20th century.

Where a tropical sea used to splash against Singapore’s coastline
there’s dryland'today — nourished by imported sand

200 metric

The biggest “consumer” in terms of land reclamation’is Singapore.

The city-state-has grown by 130 square kilometers (50 square tons

miles) since 1973, which equates to the area of 18,207 soccer

fields — and more than 500 million metric tons (550,000 short (220 short tons). That’s how much
tons) of sand that Singapore imported from its neighboring sand the construction of a normal
countries and poured into the sea. But Singapore is not alone in single-family home devours, fora
this. Bahrain, China, Doha, Dubai, Lagos, Tokyo and many other one-kilometer (.62 mile) stretch of
countries and metropolises are also pouring zillion tons of sand highway it’san incredible 30,000
into the ocean to reclaim land. metric tons (33,000 short tons).
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i Sand |s so commo.npla‘ce that hardly anyone asks themselves
_ 7 -'_where it comes from. Sand mostly stems from mountalnous ;
regrons Freezrng temperatdres heat Water and WInd as Well
as the. roots of plants and creatures cause rocks to break down
i from rock formatlons and to subsequently become smaller and‘
smaller Rrve,rs then wash the sedrments |nto the ocean wh ile -
--':_-they re |ncreasmgly berng ground down In addrtlon t-here s sand i

that has formed from shells or corals In thts case, ﬁsh are ofhelp
~ thateat and grlnd them while drgestrngthem Agreen bumphead
Bk parrotﬁsh produces 90 krlograms (200 lbs) of beautrfully white i
i beach sand peryear in this. way. TheAmazon Rlver is. regarded as il
i the brggest“‘sand factory”m the world About one billion metric j".f'_-
~ tons (1 4: bn short tons) of sedrment are \zvashed 1nto the Atlantrc
.'Ocean by themany trrbutarres and ultrmately the Amazon Rrver

75 qumtu e

e grams ofsand are located on all ofthe world s beaches accord.ngto

Rivers wash sediments into the sea.

: _.'- estrmates by sc1ent|st Howard McAllrster at the Untvers;ty ofHawau However, : :
= the screntrst hrmself admrts that he may be off by one or twq quadrrllron

o




Sand can have different

shapes, grades and sizes

2 mllllmeters-'

(0.08in)is the maxmum slze ofa smgle gram

of sand, the smallest one measures 0.06 mm ;

L (eT 0002 in). A gram 'of sand consists mostly of
quartz i.e., silicon dloxrde aka silica.

-Why isn’ t all sand

created equal?

| Size matters less than shape and quallty because_.

the “tasks” of sand vary, depending on its use. "

The grains of construction sand must be 'ang'ular'
- so that the sand will bond well with other mate- T

rials. Sand that’s needed in glass productlon

i typically has to contain at least 95 percent pure %

silicon dioxide and be free of certain contam|~' .

‘nants. Consequently, such quartz sands are more ;

expensive than sands used strictly for construc- 7

tion — their price is about eleven t|mes higher. The e
'quallty of the silicon contamed |n the sand also

. matters in microchip manufactunng Especlal
~ly the production oflngots in ch|p manufacturlng
1 requwes absolutely pure silicon. That’s extremely :
i expenswe Manufacturers are currently paylngthe ;

equwalent of about 7,700 euros for one metrlc ton

'-(1 1 short tons) of silicon; whlch roughly equates s
._tothe price forpure copper. . R T Kl
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Why is sand such a
scarce raw material?

When looking at the deserts on Earth it’s hard to believe that we don’t
have enough sand. But only one fifth of even the vast Sahara Desert
consists of sand. And that sand, which is typical for deserts, has been
ground to such roundness by repeatedly occurring erosion processes of
various kinds over hundreds of thousands of years that it’s suitable nei-
ther for building nor for land reclamation. So, it’s no wonder that even
countries with deserts have to import sand.

Because desert

sand is not suitable

’ .. asabuilding
material Dubai has

“S. " toimportsandto
... erectitsskyscrapers

&
8




i For starters the world needs to be sensrtrzed to thlS |ssue~ Why cor}serye

i _.-'Somethmg that’s llterally “thick on the ground?” However, we do need to han- ':g ;

- dle sand = llke any resource we take from the Earth - sparrngly and mindful-
oly. Government regulatrons are helpful, but only if compll an _

- _enforced In many. regions, nvers are stlll belng excavated w h'out any kind

-~ of permlts and the ocean floor is relentlessly drédged S'a

; controlled as well What good does it do if one country ban_

50%

of Moror.co s beaches
. have already been
removed by rllegal m|n|ng

50

e~wrth them it

rade has to be

'and rnmmg but :

- the sand i is |mported from rllegal Sources? “lllegal sand min g'i~s a multi- b|l i

lion business with mafia-like structures. In Jamalca sand hleves stole the ; iy
beach ofa fishing vrllage for burl‘dmg an artrﬁcral bay 1n'a- ew luxuryresort ' i
They came ‘atnight W|th heavy duty equrpment —and rlfles accordlngto e T

5 .Deutschlandfunk radlo report aired as far back as in 201¢ Usmg rlﬂes to rob
sand —that too (unfortunately) shows how valuable'
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What alternatives are there to sand?

Numerous researchers are working on sand alter-
natives. But, as we’ve read earlier, all sand is-not
created equal. In some types of concrete, flue
ash, slag and rock particles can substitute sand.
Shredded plastic waste is another option. Even
shredded concrete, albeit with limitations, can be
reused, forinstance as a supporting layerin road
construction. A Swiss startup has developed a
method for depositing CO, in shredded concrete.
This reconditioned concrete granulate is sup-
posed to be used in road construction as well as
being recycled into new concrete instead of sand
and gravel. In Australia, experts are working on
the production of pavement consisting of a mix
of coffee grounds and waste products from steel
production. Even asphalt is well-suited forreuse.

Nearly all resource problems concerning sand
could be solved by an idea from Germany: A
Munich-based company has developed a-method
for grinding fine desert sand down into even finer
rock flour and subsequently compressing it into
pellets with chemical binding agents. Together
with-cement and water, these pellets can be
blended in a high-speed mixerto create concrete.
That concrete is said to be strongerthan conven-
tional concrete while requiring less cement.

T ' 3 Clever companies
. develop bricks
formed from desert

sand, resembling
the popular Lego
bricks

Others are developing bricks formed from des-
ert sand resembling the well-known Lego bricks,
either with the help of bacteria orby adding poly-
esterresins.

In fact, even climate change is helping in sand
production because glaciers'that are shrinking
due to global warming are washing plenty of sand
into rivers and oceans. In Greenland, this envi-
ronmental lose-win situation has caused some
river deltas to grow into the ocean by up to two
kilometers (1.24 mi) in the past 80 years. Araw
material gain that comes at a price ...

73 million

metric tons (80 million short
tons) of recycled asphalt are
already in use peryeartoday.

The Author

While doing his research about
the subject of sand journalist
Carsten Paulun — who grew up in

a sandbox and on the beaches of
the Baltic Sea — discovered many
facts-he was previously unaware of. Especially the
mafia-like structures of sand mining all over the
world are a cause for alarm to him.
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British technology pioneer Kevin Ashton coined the

term “Internet of Things” for interconnected machines.

He also created Santiago Swallow, a Mexican social
media guru who, before being outed as a fake,

had 90,000 Twitter followers as a presumably true
technical authority and a highly credible biography on
Wikipedia. With that experiment, Ashton impressively
proved that the number of followers says nothing
about the credibility of the person being followed.

As an expert in radio frequency transponders and
sensors, Ashton is involved in the development of the
“Internet of Things” the name of which he invented.

Constanze Kurz, German author and
spokesperson of the Chaos Computer Club

#DIGITAL

Digital diplomacy

Artificial intelligence systems compose complex
symphonies, write books and as speech recognition
features have long become part of our daily lives.
Allthatis common knowledge. Now the Al system
Cicero from Facebook’s parent company Meta for
the first time (and not just once) beat human oppo-
nents in the online version of the strategic board
game Diplomacy. Winning the game primarily calls
for negotiation and collaboration skills, which so

far have not been core competencies of Al systems.
Cicero was more successful in that respect because
its developers combined strategic thinking and
speech processing in one application. Meta fed its
Al with more than 2.7 billion parameters. The speech
module was trained with more than 40,000 parame-
ters from previous Diplomacy sessions. Cicero not
only achieved the major feat of negotiating skillful-
ly but its opponents didn’t even detect that it was
an Al. In most cases, Cicero even responded authen-
tically to colloquial language. Meta plans to use the
findings for the further development of chatbots that
currently still appear awkward.

Cloud atlas

Cloud computing is a multi-billion-dollar industry that keeps growing year after year.

Facts and figures about the virtual world.

» 168 billion u.s. dollars -
that’s how much the worldwide
market for cloud applications is
expected to be worth by 2025.

Source: Apps run the world

3 % of the global energy
consumption is caused by
cloud data centers.
Source: BMC

60 % of worldwide
business data is stored
in clouds.

Source: 2022 Thales Data
Threat Report

200 zettabytes of data
(200 trillion gigabytes)
will be stored in clouds
by 2025.

Source: Cybercrime Magazine
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By Dr. Lorenz Steinke

Deafening noise from the stage shows of game
producers and huge video screens showing
scenes, plus long lines of visitors in front of the
latest consoles for video and computer games:
when Gamescom, the world’s leading games
show, opens its gates at the Cologne Trade Fair
halls a festival for the senses awaits the growing
gamer community from all over the world. In the
future, the show might also be of interest to re-
cruiters.

In 2021, the games market generated worldwide
sales of 180 billion U.S. dollars, long having out-
performed other sectors of the entertainment in-
dustry such as sports, music and movie theaters.
According to a survey by the consulting firm PWC,
the gaming sector might achieve sales of around
320 billion U.S. dollars by as early as 2026. The
coronavirus pandemic proved to be a booster for
business because a lot of other entertainment op-
tions were not available.

While entertainment formats such as movies,
comics or all forms of popular music have long
been accepted as part of the cultural universe,
computer games still have a perception problem.
The industry benefited from the pandemic in that

#DIGITAL

Top 3 of the best-selling computer
and video games:

* Minecraft (238 million copies sold)
e Grand Theft Auto V (around 170 million)
e Tetris (EA version) (around 100 million)

respect as well — at least that’s what Bartosz Sk-
warczek, co-founder and CEO of online gaming
marketplace G2A.com, has observed: “Gaming
has so often been painted with the wrong brush —
stereotyped as being isolating and unsociable.
However, the pandemic has shown that this could
not be further from the truth.” Because gamers
not only worked their joysticks to a red-hot glow
but also avidly chatted.

For a long time, job applicants were advised
to highlight hobbies like sports or practicing a
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110 million

subscribers make the Swede
Felix Kjellberg, better known

as PewDiePie on YouTube, the
most successful influencerin the
gaming world.

2.5 billion

dollars were paid by Microsoft
in 2014 for the gaming studio
Mojang (“Minecraft”) that
made Swedish founder Markus
“Notch” Persson the richest
game programmer in history.

40 million

dollars of prize money was in the
potin 2021 at the world’s so far
highest-endowed gaming duel, the
Dota 2 duel “The International.”

7 million

dollars of prize money Johan

Sundstein from Denmark has won
that amount in Dota 2 tournaments.
No other e-gamer has earned more
than 28-year-old Sundstein.

musical instrument rather than gaming on their
resumes. That might soon change as the most
recent research results have shown. For a study
conducted by Georgia State University, gamers
and non-gamers were tested in a magnetic reso-
nance imaging system (MRI). Because the gamers
were clearly better at activating certain areas of
the brain, they showed significantly better re-
sponse times.

Neuroscientists at Universitat Oberta de Cata-
lunya (UOC) in Barcelona obtained similar out-
comes. Video games, the researchers found, can
not only train cognitive skills. Once acquired,
people will retain such skills beyond their active
gaming careers.

As far back as in 2014, researchers at the
Max-Planck-Institute for Human Development en-
couraged non-gamers to play daily and measured
their brains using MRI during the study. They con-
cluded that individuals regularly playing virtual
games build up gray matter in the so-called hip-
pocampus, which translates into better spatial
orientation, a more powerful working memory
and enhanced fine motor skills.

Gaming worlds as a team task

In today’s specialized world of work, project man-
agement skills, organizational and communica-
tion skills are increasingly in demand. Applicants
with gaming experience often have a home ad-
vantage in that respect because many online
gaming worlds require comparable abilities.

In the increasingly popular fantasy role plays,
for instance, gamers regularly agree to meet for
group adventures. Teams of up to 100 gamers are
pitted against superior virtual opponents or oth-
er teams in coordinated ways. The team can only
be successful in the end if all the team members
perform their tasks precisely over long periods of
time and help their fellow gamers in the event of
problems.

As aresult, even young gamers learn to keep high-
ly heterogeneous teams together across linguis-
tic and cultural barriers, to mediate in the event
of conflicts and to find fast solutions for techni-
cal issues. For instance, when an important part
of the globally connected team is incapacitated in
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“Individuals achieving
good gaming results

usually already have good
management skills as well”

Professor Markus Weinmann,
economist at Cologne University

the middle of a pixel competition due to a local in-
ternet problem.

At the same time, the gaming groups are in fierce
competition with each other. If a team scores no
successes the team members may threaten to
switch to other teams. That calls for negotiation
skills to keep them on board. Consequently, there
are many parallels to the world of work.

Developing management skills in
playful ways?

That’s why HR professionals and digitalization
experts like Franziska Gerner value the practical
soft skills of young team players. As Head of Digi-
tal Competencies at Schaeffler AG she knows that
“Digitalization and gaming are a good fit because
both are based on modern technologies, often re-
quire team spirit, a focus on problem solving and
communication — and sometimes out-of-the-box
thinking too. Those are precisely the kinds of skills
we seek.”

Professor Markus Weinmann, an economist at Co-
logne University, has similar views: “In a study we
showed that gamers who do well in strategy games
such as ‘Sid Meier’s Civilization’ have higher orga-
nizational and planning skills in assessment cen-
ters. Consequently, HR professionals might be able
to draw conclusions about specific management
skills of candidates from their gaming experience.”

Even so, Weinmann doesn’t see computer games
as training tools. Frequent gaming alone doesn’t
unleash good leadership skills. Conversely,
though, he says that there’s a conspicuous cor-
relation: individuals achieving good gaming re-
sults usually already have good management
skills as well.

Maybe headhunters will soon start looking for
promising young professionals with outstanding
team skills on the front runners’ lists of particu-
larly challenging online games.

The author

As atechnology journalist,
Dr. Lorenz Steinke has written a
lot about gaming and the gaming

culture. At press events and
gaming shows in Berlin, London
and Los Angeles he has repeatedly met with
masterminds, game designers and developers
from the gaming industry. As a result, he feels that
gaming is far more than a pastime. The first-ever
game he personally played was Pong.
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~_Here’s hoping for
successfut teamwork

Leibniz Prize winner Professor Wolfram Burgard is one of the leading
researchers in the field of éifgiﬁé’jauitelligehce (AD) and robotics. Since
2022, he has been Foundiné'Chajrefthe D'e'ﬁartment of Engineering at
TU Nuremberg. In an interview, he looks at robots and Al as potential
teammates in tomorrow’s working world system.
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Interview: Dr. Lorenz Steinke

You’ve been engaged in Al research for many years.
Are we going to see mixed teams of real people and
artificial intelligence systems at work in the near
future and feel that that’s completely normal?
Aworld of work with such mixed teams would truly
mark a major step forward for robotics and manu-
facturing in line with the hope that the utilization
of workplace robots will enable us to enhance the
effectiveness of many processes.

From the steam engine to inspection robots in a
nuclear powerplant: Again and again, we’ve in-
vented machines that perform dangerous or mo-
notonous jobs for us. Going forward, what kinds
of jobs will Al and robots be handling for us?

That’s hard to predict. Currently, the deployment
of robots in large logistics or distribution centers
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is being pursued intensively. The people working
there must handle many parcels and sometimes
cover longer distances on foot. That’s where ro-
bots can take a load off the workers and enhance
efficiency. Other trials are focused on robots per-
forming complex assembly processes in collabo-
ration with humans. However, we still have a long
way to go in that area.

Can you understand that some people are afraid
of a world with intelligent machines? Or is our
idea of robots excessively influenced by movies
and dystopic fiction?

| think that people generally have fears and con-
cerns when it comes to the impact of innovations.
That’s understandable because it’s never com-
pletely clear how changes resulting from an in-
novation will affect a person’s life. Robotics and
Al have great potential for innovations. However,




The expert

Wolfram Burgard is a German com-
puter and robotics scientist.

From 1996 to 1999, he led the
research laboratory for autono-
mous mobile systems at the Univer-
sity of Bonn that in 1997 deployed
the first interactive mobile muse-
um guide “Rhino” at Deutsches
Museum in Munich. Burgard, from
1999 to 2022, was a professor at
Albert-Ludwigs University Freiburg,
where he chaired the Working
Group for Autonomous Intelligent
Systems at the Institute for Com-
puter Science. During that period,
his developments included systems
for autonomous driving such as, in
2008, for navigation in the complex
environment of a parking garage.

In March 2009, Burgard was award-
ed the Leibnitz Prize by the Ger-
man Research Foundation. In 2012,
he was a founding member of the
Open Source Robotics Foundation
(OSRF) that is dedicated to virtu-

al test environments and the prop-
agation of the Robot Operating Sys-
tem (ROS). In 2014, he was elected
to the German National Academy of
Sciences Leopoldina. Since Febru-
ary 2022, Burgard has been Found-
ing Chair of the Department of Engi-
neering at Technical University
Nuremberg.

#DIGITAL

movies and science fiction novels have a consider-
able impact and, unfortunately, not necessarily a
positive one. In that genre, robots rarely play the
role of the ‘good guys.’ Especially in Europe, that
probably contributes to a somewhat negative im-
age of robots.

Robots never get sick and are never in a bad
mood. What characteristics must robots have for
people to enjoy working together with them?
First, they must be reliable and perceived to be
truly assistive. That’s a major challenge because
robots are machines and therefore prone to wear.
Their dialog or interaction with humans is par-
ticularly challenging. In fact, a lot more needs to
be done to make robots easy to instruct and un-
derstandable. That’s a key prerequisite for accep-
tance of intelligent robots.

Will the feelings of their human co-workers need
to be considered in the design of future work-
place robots?

Robots should be responsive to humans, which,
ideally, means that they should also respond to
the feelings — and individual skills — of their users.
In the context of human-machine interaction, the
Turing testis a keyword. It’s based on the assump-
tion that a system is truly intelligent when, in a di-
alog with it, it’s no longer possible to tell whether
it’s a human or a machine. However, we’re still
very far from having reached that level. The capa-
bilities of smart voice assistants that are increas-
ingly being used are a case in point.

What does an ideal robotic co-worker look like
from a human perspective? What must a hotel or
hospital robot look like for us to accept it?

That’s a very good question that | can hardly
answer. We don’t know what the optimal bike or
car looks like either. However, from a user’s point
of view, robots should be versatile, flexible, effec-
tive and easy to instruct. For starters, their design
must be functional and costs obviously play a role
as well.

Are we going to sit in the virtual metaverse hav-
ing a cup of coffee with our robotic co-workers
someday?

I don’t really think so. Machines are primarily fo-
cused on work-related activities. When it comes to
communication, | feel that, in most cases, we’re
going to prefer another human being to a machine.
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million industrial robots percent. That’s how much million robots for household
worldwide were working at worldwide sales of professional chores (vacuum cleaning, floor
plants and factories in 2021. service robots increased in mopping, gardening) were sold
517,000 more than the year 2021. 121,000 units were sold. worldwide in 2021, a twelve-

before, marking the highest

More than one in three robots » percentincrease. IFR experts

increase in history. produced was intended for assume that this market will be
hauling goods or cargo. ®seeing average annual gro
in the lower double-digit



Professor Wolfram Burgard,
Computer and robotics scientist

Is there such a thing as a psyche or conscious mind
of an artificial intelligence? Are machines going to
enjoy working because they feel motivated?

There are scientists teaching robots and dia-
log systems emotional skills, which might in fact
make them resemble us more closely. The ques-
tion about consciousness is obviously very excit-
ing too. However, | doubt that we really need that
with robots. Even if robots are going to be careful
notto damage themselves, | don’t feel that that re-
quires a conscious mind.

Do robots need social workers or teachers to train
and teach them social behavior?

In my view, they won’t need any social workers but
will need people to teach them things. The ques-
tion of how people can easily and intuitively train
robots to carry out an activity is a current research
topic. This is another area with some intriguing
problems. For instance, a robot should be able
to judge whether or not it’s allowed to do certain
things. Learning rules and social norms is a ma-
jor challenge.

Some researchers anticipate a future devoid of
any human work. Is Al going to put humans out of
work in the long run or are there any jobs that a
robot will never be able to do?

Well, you should never say never. | think that it’s
highly unlikely that people will be completely out
of work in the future. Take progress, for exam-
ple. It decisively depends on human intuition and

#DIGITAL

creativity. To emulate that with a robot is a chal-
lenge for which | personally don’t see any solu-
tions even in the very distant future. In addition,
there’ll always be things we won’t want Al systems
to handle, such as administration of justice.

Schaeffler offers far more than
just a wide range of rolling
bearings for robotics. Additional
information can be found here

Q;

®
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Future Life

What does the world look like that we’re going to live in tomorrow? What
systems will change? Which ones will arrive and which ones disappear?
Technical progress plays a crucial role in answering these questions.

Space-based power - a viable option?

Why not install huge solar collector systems
where the Sun shines 24 hours and with high
intensity? That is in outer space. Researchers at
the European Space Agency (ESA) had the feasi-
bility of their mammoth project “Solaris” investi-
gated in recent studies revealing that the technol-
ogy has potential - and hurdles. ESA’s idea is to
have microwaves in an imaginary column with a
diameter of about two to three kilometers (1.2 to
1.9 miles) hit an antenna with similar dimensions
on Earth’s surface and to feed the resulting elec-
tric power into the grid from there. The value gen-
erated by such a system would be equally huge
as the system itself. An analysis by Frazer-Nash,
one of the consultancies commissioned to study

the project, revealed that by means of space-
based solar power stations 800 terawatt-hours of
clean energy peryear could be harvested start-
ing in 2050. That would amount to around one
third of the European Union’s power production

in 2020. However, the project parties would still
have to overcome a few hurdles for that to be
achieved. In addition to the humongous costs,
the spatial requirements on Earth and in the orbit
pose a problem. Solar panels the size of 200 soc-
cer fields would be orbiting the planet, exposing
them to the risk of being hit by some of the cur-
rently 32,000 space debris objects. As enticing as
such a space-based solar system may be, its reali-
zation entails massive complexity.




Shark tech for
the climate

In measuring the world, animals might be performing
an important task in modern research work going for-
ward, as demonstrated by an international team that
has availed itself of the tiger shark’s preference for
seagrass habitats. The researchers tagged 15 individ-
uals of that species with cameras and transmitters to
map one of the world’s largest seagrass ecosystems
around the Bahamas. Why? Because seagrass stores
massive amounts of atmospheric carbon and knowl-
edge about the size of seagrass meadows can be help-
ful for climate protection purposes. Using the sharks
has led to a ten-fold increase of existing surveys for
seagrass meadow mapping. In an earlier study, mana-
tees and green sea turtles employed in mapping sea-
grass meadows provided their animalistic assistance.

Golden Rice fights
Hidden Hunger

Sometimes researchers need plenty of patience. Fol-
lowing more than 30 years of development work that in
part was held back by reservations about genetic engi-
neering, farmers in the Philippines were able to har-
vest the first modified “Golden Rice” on a larger scale.
The story of the genetically modified (GM) food began
at Zurich University of Technology as part of a research
project dedicated to fighting malnutrition — aka “Hidden
Hunger” — of children. The yellowish grains of the rice
—which GM food opponents continue to reject — contain
higher levels of beta-carotene aka provitamin A. Espe-
cially in developing countries with growing populations,
many people suffer from vitamin A deficiencies. “Golden

Rice” is intended to help strengthen the immune system.

#FUTURE LIFE

“The times are very
bad. Very well, you
are there to make
them better”

Thomas Carlyle (1795-1881),
Scottish essayist and historian

3,300

trees are intended to find a new home

at the “International Forest Stadium,”

a planned eco soccer arena in Milan.

The concept proposes a system of

ample vegetation planted on facades

and spectator seating areas including

a “running track through greenery” on
the stadium’s top level. The arena that’s
supposed to bind about 160 metric tons
(176 short tons) of CO, per year would

be available to citizens not only during
games. It’s planned to include museum
halls, gyms, bars and restaurants and, by
the way, intended to not only make human
visitors feel at home but also more than

70 animal species.
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That
makes
sense

Sight, hearing, touch, smell and
taste — these five senses not

only have biological relevance

for us human beings but also
connect us with our surroundings.
Consequently, disorders within
the sensory system have a
serious impact. High tech from
the kits of the laboratory world
can provide relief.



i

#FUTURE LIFE

| can see what
you can see

Enabling blind people to see again is a noble goal that sci-
ence and medicine have been pursuing for centuries. Cur-
rently, 43 million people worldwide are blind and 295 mil-
lion suffer from severe visual impairments. The magnitude
of the wish to help them is matched by the magnitude
of the related challenges. Initial approaches to emulat-
ing the miracle of sight by means of technology already
exist. Artificial retinas have been implanted in patients
with retinal damage for several years. A chip does the job
of the defective photoreceptors and converts light signals
into electrical impulses which are then transmitted to the
brain via the patient’s natural optical nerve. Initial progress
has been achieved in this area both in terms of image sharp-
ness and use of the human eye’s optical system instead of cam-
era glasses. However, the patients’ visual perception is still poor.
Rough outlines are recognized in shades of gray, which is not sur-
prising since the sense of sight is not only regarded as the most
important one for humans but also the most complex one. The
human eye can distinguish between 600,000 colors and absorbs
more than ten million items of information per second that are
transmitted to the brain where they’re filtered and processed.

Two years ago, an international research team presented a complete
bionic eye with greater visual acuity than its human counterpart and
the ability to see color spectrums such as infrared light. Its core ele-
ment is a spherical artificial retina whose ultra-delicate nano-wire
sensors are more sensitive to light than human photoreceptors.
Thus, the technical foundation for a high-resolution ocular prosthe-
sis has been laid. Yet a lot more work remains to be done to inte-
grate it into the human visual system, particularly to connect it with
the visual cortex. Apropos connectivity: The artificial eye could also
send real-time signals to friends or post things on the internet. For
all these visions to become true, a feasible solution must be found
for permanently satisfying the high energy requirement of such an
artificial visual system. Due to those hurdles, it’s possible that the
bionic super eyes will initially be used in machines.
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Hearing better
with light

When conventional behind-the-ear devices are no
longer adequate people with hearing loss receive
cochlearimplants (Cl). These hearing prosthe-
ses electrically stimulate the acoustic nerve. Their
prehistory dates to the 18th century when bat-
tery pioneer Alessandro Volta stuck two electri-
cally charged metal rods into his ears and heard
a sound similar to that of boiling soup. The first
implant in 1957 substituting the functions of

the pea-sized cochlea by converting sound into
electrical impulses via electrodes was followed
by numerous evolutions culminating in today’s

Cl generation.

However, there’s a problem that’s common to all
those hearing aids: The electric current extensive-
ly spreads in the saline solution of the cochlea,
stimulating a large number of cells that are
responsible for various frequencies. “That makes
Mozart sound as if a pianist is hitting the keys
with both fists,” says Marcus Jeschke from Gottin-
gen University, where hearing researchers have
been working on a Cl version using light instead
of electric current. It has the advantage that light
can be focused more effectively.

The method involves a genetic modification of
the cochlear nerve cells, causing them to respond
to precise light signals instead of to mushy
sounds. As a result, people with hearing loss are
supposed to be able to disentangle even a con-
fusing mishmash of voices and recognize subtle
nuances such as irony.
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Feel the squeeze

People in Ancient Egypt already used effective
walking aids 3,000 years ago. Today, thanks to
sensors and tiny electric motors, high-tech pros-
thetic devices enable complex movements. How-
ever, there’s one thing people still don’t have after
amputations: a sense of touch. Researchers are
now raising hopes of enabling tactile sensation
especially for artificial hands. Scientists at Stan-
ford University in California have developed a
sensitive rubber skin with electrically conductive
mini-tubes as sensors. The stronger the squeeze
(of the hand) the more tubes contact each oth-
erand the more current is transmitted to the ner-
vous system by the artificial sense of touch.

A UK research team at the University of Bristol

has developed artificial fingertips produced by

3D printing. The printed papillae mimicking the
dermal papillae underneath the outer layer of
human tactile skin can “feel” shapes and transmit
this information via artificial neural signals.

Such an artificial yet sensitive tactile sensation
could help people with nerve damage as well as
open up new opportunities in robotics, anoth-
er area to which research is dedicated around
the globe. Forinstance, researchers at the Max-
Planck Institute for Intelligent Systems in Stutt-
gart have developed a thumb-like sensor that
processes light patterns created by pressure-de-
pendent surface deformation and transmits
them to neural networks. Although quite a bit of
research work is yet to be done robots may soon
have something that used to be a human privi-
lege: a delicate sense of touch.
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A really good nose

Artificial noses can already sniff out explosives, forinstance during
security checks, or identify chemicals in laboratories. Researchers
are even working on “super noses” that can smell diseases such as
dementia, cancer or covid. But can an artificial sense of smell also
help people suffering from anosmia, i.e., a partial or total loss of
the ability to smell? Eric Holbrook at Harvard Medical School in Bos-
ton wants to eliminate such impairments. He’s already succeed-

ed in manipulating olfactory nerves with electrical impulses so that
a study participant’s brain structure known as the olfactory bulb,
which is responsible for the sense of smell, detected an onion-like
odor that didn’t really exist.

However, a few more issues must be resolved before an artificial
sense of smell will be able to substitute the natural human sense:
forinstance, the precise positioning of the electrodes on the olfac-
tory bulb and sensitive sensors that can absorb, analyze and con-
vert into electrical impulses a wide range of odors. By comparison,
restoring an impaired sense of taste is a lot more difficult because,
from a scientific perspective, it involves a complex interaction of
taste, odor, tactile and temperature perception in the oral cavity.

death will be optional — says Raymond Kurzweil. In making that statement, the futurist and director
of engineering at Google announces the fulfillment of a human dream shared by many: immortality.
By contrast, an extensive study conducted in 2021 considers 150 years to be the upper limit of
human life span, although some of the scientists involved in the research say that, with a little help,
a few more years might be possible. In an interview, mathematician David Wood, who co-authored
the book “The Death of Death” together with engineer José Cordeiro, said, “What is within our reach
is overcoming the major cause of death, which is biological aging.” The key to that is supposed to be
provided by the tiny jellyfish Turritopsis dohrnii. It can rejuvenate itself and therefore be potentially
immortal. Cordeiro wants to decode the jellyfish’s formula for eternity and, based on that
knowledge, start decelerating the human aging process at an early age so that life can be extended
at least in the direction of infinity. Whether that will be possible by 2045, as predicted by Kurzweil,
the two scientists aren’t ready to confirm. Wood’s recommendation is to live long enough in order to
live forever. However, whether people will really want to do that is an altogether different question.
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Giving a voice
to those who
have lost it

Although people who have lost their ability to
speak can already be assisted in various ways
today, such artificial verbal communication does
sound somewhat clumsy. The best-known exam-
ple is the world-famous physicist Stephen Hawk-
ing, who died in 2018 and during the last 20
years of his life “talked” by using a computer
interface, which sounded rather robot-like. Also,
entering words on a PC keyboard makes speech
dialog difficult.

Scientists of various disciplines are working on
convenient ways to provide those who’ve lost

it with an authentic voice again, forinstance at
Tsinghua University in China. The research team
there has recently developed flexible, stretch-
able sensors with carbon nanofiber membranes
placed on the face where they capture move-
ments that typically occur during the formation
of phonetic sounds. The signals are transmit-
ted to a microcomputer and an Al unit converts
them into audio signals for the loudspeaker. The
sensors also capture the person’s entire facial
expression, temperature fluctuations and pulse,
and can even integrate emotions in the voice out-
put. Initial tests showed promising outcomes but
there’s still a long way to go before the technolo-
gy is fit for field use.

Researchers at the University of California are
still in the early stages of their development proj-
ect as well. They’re working on tapping electri-
cal impulses that the brain transmits to the artic-
ulatory system for speech output into an artificial
voice. The brain formulates, the technology artic-
ulates. Using this method, initial study partici-
pants managed to audibly produce simple test
sentences such as “Tina Turneris a pop sing-

er.” Joseph Makin from the University of Califor-
nia says, “We are not there yet but we think this
could be the basis of a speech prosthesis.”
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Hello, holo!

Beaming like in the science-fiction saga “Star Trek” will more than likely
remain pie in the sky. Or maybe not? Canadian researchers recently
managed to teleport the hologram of a person in real time. Together with
“tomorrow,” Professor Metin Tolan, an eminent physicist and avowed
Trekkie, ventures a look at the systems of the future: what types of
virtual encounters are conceivable and what will remain utopian ideas?
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Interview: Bjorn Carstens

At the Institute for Earth and Space Exploration at
Western University in Canada, students, by their
own account, have achieved the first internation-
al teleportation - the hologram of a person was
instantaneously teleported across borders. Do
such headlines wow you?

Wow may be an exaggeration because NASA had
teleported an astronaut to outer space three-di-
mensionally several months earlier. Obviously, it
would be fantastic if in the future we were able to
interact with others in 3D, as if they were stand-
ing in front of us, and practically being able to walk
around them instead of just talking to them on a
flat screen like in a Zoom conference. Truth be told,
though, the vocabulary calls for clarification. What
was achieved in Canada has nothing to do with
teleportation because there was no person physi-
cally taken from one place to another but a 3D im-
age. That’s no doubt an amazing feat too, but, from
a technological perspective, teleporting would be
dramatically different.

Star Trek fans would call it beaming.

Right. By contrast, physicists tend to use the term
qguantum teleportation, which, essentially, is about
creating entangled photons. These light particles
are coupled in a way that when the state of one
changes it will automatically cause the state of the
other, spatially separate, partner to change. Ir-
respective of the distance. This technology is an
enabler of superfast quantum computers and bug-
proof communications. Today, that’s probably
more important than ever.

But doesn’t beaming entail a lot more than that?
Matter would have to dematerialize.

Yes, it does. From a purely physical perspective,
that’s conceivable. According to Einstein’s theory
of relativity, every form of mass has a correspond-
ing energy. Consequently, according to his fa-
mous formula E=mc2, the mass of a human being
would have to be multiplied by the speed of light —
squared. That’s where the problems start, if not
earlier. Mathematically, this dissolution process
would release enough energy to supply an indus-
trial nation like Germany for one year. That hu-
mongous amount would then have to be controlled
somehow. Technically, that’s hard to imagine from
today’s perspective, aside from the fact that, before
assembling them, the locations of all the human

#FUTURE LIFE

The expert

Metin Tolan, born in northern Germany in 1965 as
the son of a German mother and a Turkish father,
was Professor of Experimental Physics at Technical
University Dortmund for 20 years, and, since
2021, has been President of Gottingen University.
In addition to his research work, he appears on
stage as a business comedian delivering keynote
speeches on topics like “The Physics in Star
Trek,” in which he investigates inventions and film
effects, including teleportation, in terms of their
physical feasibility.

atoms would have to be determined precisely. All
in all, these are huge hurdles. But Neanderthals
couldn’t imagine a Concorde either. | predict that
beaming will not be feasible in the next 100 years.

Let’s beam ourselves back into reality. In the
so-called two-way teleportation that was
achieved in Canada, a special camera was used
for filming from different perspectives. The

user at the other end of the “line” has to wear a
mixed-reality headset creating the three-dimen-
sional impression. Why is that HoloLens headset
still necessary?

Because otherwise the person’s information could
not be transmitted. You see, you need a special la-
ser light to generate a holographic image. That
requires so much information to be sent that its
transmission in real time without a headset would
not be possible today. The headset could perhaps
be designed in even smarter ways, or be integrated
into normal glasses.
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In 1993

Viennese quantum physicist Anton
Zeilinger successfully teleported a
photon. In 2004, he achieved the
transmission of the quantum state of
an atom about 600 meters (656 yards)
across the Danube and, in 2007, a
quantum teleportation from La Palma
to Tenerife, roughly 140 kilometers
(87 miles). In 2022, he was awarded
the Nobel Prize for his experiments in
quantum teleportation.

40 o deceased celebrities
could be projected
onto a stage as holograms by Worldwide
XR. The American company acquired
the corresponding rights. In Japan,
singer Hatsune Miku, a human-made

holographic avatar — has already been
filling concert halls.

1948

was the year in which the concept of

holography was invented by Hungarian
physicist Dennis Gabor, who was
awarded the Nobel Prize in Physics for
his paper titled “The Distorted Front

of Electromagnetic Waves.” However,
three-dimensional photographs were not
possible yet. The first holographic image
— of a model train — was only achieved in
1962, in conjunction with the invention of
laser light.

10-15

seconds or just a few quadrillionths of
asecond is the time it takes for a laser
developed by Japanese researchers to
generate a freely suspended hologram.
The laser fires impulses causing air
molecules to ionize. In the process, they
release energy in the form of light dots and
condense into a mixture of positive and
negative particles — also known as plasma.

What would it take to eliminate the need for
headsets?

A further acceleration of data transmission speed
and a technology enabling holograms to be pro-
jected in a room, just like that. It would take a tech-
nology that makes laser light visible in a room. In
the case of a hologram, that would be something
three-dimensional.

Even with these headsets a hologram “sent” in
real time that you can think of as a digital twin is a
technological step ahead, isn’t it?

Absolutely. | don’t mean to play this experiment
down. Imagine a doctor having a three-dimension-
al image of you. In that case, he or she could ex-
amine you at least externally, anywhere, and much
better than in 2D on a screen. The doctor could see
discolorations on your skin or if you perspire in un-
usual places. That’s a huge step forward, for in-
stance enabling medical care in remote areas. That
can mean massive cost savings for the healthcare
system.

Then it would obviously be optimal if haptics
became an additional element.

Clearly, the hurdles with holograms are high in
that case. But not too high. Let’s assume the doc-
tor applies pressure against your kneecap. You’d
have to wear a suit triggering a corresponding im-
pulse. Unfortunately, you can’t apply pressure just
with the help of light. Concerning those headsets, it
might be possible to integrate biosensors in them
that additionally monitor a patient’s heart rate and
oxygen saturation in the blood.

So, such holograms are more than a social “nice
to have?”

Yes, of course. But even if the headsets delivered
no more than social value I’d say, wow! It would
be great if everyone had such a headset at home
as a normal item like a computer or smartphone.
Imagine your uncle from the U.S. virtually stand-
ing in front of you on your birthday. Or an astronaut
in space visiting their family at night. Or a concert
by your favorite star transmitted live to your living
room as a hologram. There are infinite conceivable
scenarios. Also, how great would it be if a person-
al trainer could join their client in 3D for a realistic
workout session? That would make sense especial-
ly in times of a pandemic.



Do you see other specific applications in business
and industry?

Yes, | do. Obviously, once this technology is able
to transmit an entire room, a wide variety of as-
sistance can be provided. Like, you need to tight-
en that screw here, you need to connect that cable
there. | can imagine a lot of applications along
those lines. For example, the columns of a spread-
Sheet could project from a meeting room. Or a ma-
chine in a factory hall could actively alert me to a
problem and I’d ask a technician to join me — no
matter where he or she may be located at that time.
People building a house can digitally walk through
their new life-size home in advance. Or | could cre-
ate virtual office floors and lecture halls. 50 years
from now, that may be part of normal, everyday life
for all of us.

Thank you very much for the interview.

A hologram visits a doctor:
What sounds like the beginning
of a joke might soon become a
reality. Several decentralized
physicians could contribute
their expertise

#FUTURE LIFE

“How great would
it be if a personal
trainer could join
their client in

3D for a realistic
workout session!”

Professor Metin Tolan




Sci-Fi Kids

How are demographic change and technological progress going to change the
family system? Together with the specialists at Z_punkt foresight consultancy SOS
Children’s Village Hamburg ventured an outlook for the year 2070, outlining some
eminently provocative future scenarios to encourage related discussions.

b4

Future scenario: “120 plus

In 2070, the average life expectancy of populations in affluent
nations amounts to 120 years, and for 2100, it is predicted to be
135 years. Prosperity in such countries allows many people to ben-
efit from geriatric therapies enabling them to enjoy a longer and
healthier life. Policymakers promote such therapies through funding
support to counteract the effects of a shrinking population on the
economic system. People’s lives change radically: Retirement age is
raised to 87, and younger people are afforded more time for school-
ing and professional education to optimally prepare for a career
based on a multi-perspective approach. Medical progress prolongs
fertility, and more and more women focused on their profession-

al careers have children increasingly later in life. Women typically
have their first child at age 50 or 60.
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Fitness until old age,
childbirth at 60, and it
practically goes without
saying that great-grandma
is part of the family — will
that be the new reality?

What does that mean for chil-
dren? Children spend more
years of their lives with their
families than they used to

in the aughts. The aver-

age age of children moving
out of their parents’ home is
30. Due to longer periods of
schooling and professional
education, their development
can be promoted in more per-
sonalized ways, and there

is more time for foreign and
other exchange programs.

What does that mean for fam-
ilies? The parent-child rela-
tionship changes. The longer
life span and state of health
enjoyed by parents, grand-
parents and great-grandpar-
ents enhances the potential
of sustaining family tradi-
tions and reviving extended
family histories.



Future scenario:

#FUTURE LIFE

“Classroom in motion”

In 2070, hydrogen-powered, autonomous pods
are a popular means of transportation. Especial-
ly parents of young children like summoning them
to safely haul their kids from A to B rather than
having them travel on public means of transporta-
tion. Despite the opportunities available in virtual
realities, experiences in the real world continue to
be highly valued - children are frequently out and
about, getting together at school orin their free
time. Field trips with practical experiences are
important elements of curricula.

Many services offer special pods focused on chil-
dren: Examples include comfortable seating for
kids and a large offering of child-oriented enter-
tainment. In addition, the pods can feature per-
sonalized styling, forinstance in terms of colors
and digital decoration of interior walls, enabling
children to feel at home and comfortable in them
almost like in their own rooms. Smart-controlled
lighting and musical design elements additionally
make parents feel that their children are in good
hands and well cared for.

What does that mean for children? Even young
children enjoy ample freedom of movement and
may travel on their own to visit friends. Due to

the positive and familiar atmosphere in the pods,
kids like roaming around and going to new places.
Mood optimization makes for plenty of pleasant
days and positive experiences but may prevent
children from truly acting out and processing their
emotions.

What does that mean for families? As a result of
autonomous pods, parents relinquish a lot of con-
trol and promote their children’s independence
early on while gaining time in daily life that they
can spend more freely with their children at other
times. In some parents, the mood optimization
feature for children raises unrealistic expecta-
tions that may result in pressure to perform orin
toxic positivity.

Will autonomous shuttles be the
next-generation “parent-taxi?”
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Future scenario: “Edu Bot”

In 2070, Edu Bots are wide-spread and social-

ly accepted. The traditional idea of family
began to dissolve as far back as in the 2050s
when Edu Bots emerged, ushering in a fur-
ther dissolution of classic parent-child rela-
tionships. Established as far back as at the
end of the 19th century, socio-pedagogical
principles focused on parenting, education
and government intervention have continued
to evolve into the year 2070. Now the role

of raising and educating children no longer
needs to be assumed solely by parents and
educators. As additional educators that can
support established pedagogical concepts
according to the parents’ choice, Edu Bots

assist in performing the parenting and educa-

tional mission. Child development is promot-
ed individually as needed, enabling kids to
get their bearings in an increasingly complex
world. As a result, all children have equal
opportunities for a self-determined life, irre-
spective of their personal starting bases. A
heretofore unknown form of freedom exists
for both parents and children.

What does that mean for children? On the one
hand, children can enjoy a highly personalized
form of development and new opportunities of a
kind that a lived-in world without Edu Bots could
not offer. On the other hand, children may be sub-
jected to massive control and performance pres-
sures because a large part of their daily life is
being tracked for personalizing the developmen-
tal activities of the bots. In some children, this
may lead to developmental disorders because
extensive periods of time spent with an Edu-Bot
can slow their pace of learning to understand
human emotions and facial expressions.

What does that mean for families? Edu-Bots rede-
fine parenting and educational patterns. Parents
are no longer performing the key parenting and
educational roles, which results in a clearly dimin-
ished level of interacting with their children. The
resulting frictional losses also entail a loss of
attachment, with the diminished dependency of
kids on their parents leading to increasing alien-
ation. Consequently, the “substitution” of parents
by Edu-Bots weakens parent-child attachment.

Edu-Bots can turn into omniscient
24/7 parents 2.0




#FUTURE LIFE

Going offline as a
digital detox — already
a trend today

Future scenario:
“Offline Village”

Subjectively, the whole world in 2070 is constantly online, and
the physical world is permeated by digital levels. Even the human
body has become a cyber-physical system that has been opti-
mized and interconnected by a variety of implants. When such cor-
poreal interventions became normal in the 2050s, more and more
long-standing anti-digital movements chose to establish their
own colonies and social systems emphasizing interpersonal rela-
tionships and unity with nature. They deal with new technologies
mainly to keep them out of their villages and as enablers for cut-
ting off their connection potential by means of their filters.

Even so, such communities are not completely isolated — they are
tolerated socially and politically, and supported in their efforts to
provide their residents with high quality of life and to implement
their own educational models, for example. In addition, the villag-
es welcome all visitors seeking to try out a life according to their
values or desiring to take a digital break.

What does that mean for children? Children in Offline Villages
grow up in completely different ways than those in the rest of soci-
ety. Without the wide-spread implants, they differ even physically.
Due to the village visitors, they are keenly aware of such differenc-
es, which is difficult to cope with for some of them. Should they
decide to leave their village as adults, they often have problems
integrating themselves with the digital world.

What does that mean for families? Family relationships within
and outside of Offline Villages may vary significantly as a result of
being affected by the presence or absence of a variety of technol-
ogies and implants. In some families, the differences between life
within and outside of the villages causes disputes between par-
ents and children about which is the better life model.
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Future scenario:
“Reality Filter”

In 2070, highly developed mixed and digital realities exist in which
almost anything is possible. People spend a lot of time there to
experience and discover new things. That is exciting especially for
children, and they love being there as much as in the real world.

However, there are many things they should not be seeing yet or
that are difficult to understand — in digital worlds, for instance, it
may be hard to know what is normal or realistic. Reality Filters pro-
tect children from hazardous or overwhelming experiences so that
they can safely embark on discovery tours without being accompa-
nied by an adult.

Many parents rely on this technology and it is largely accepted. A
large part of society agrees on the specifications of what should be
filtered or shown at what age. Designated expert councils review
and update the recommended settings regularly, and parents can
tighten or loosen the programming within an established framework
to support their own parenting philosophy.

Just tuning out adversity in the world — censorship or youth protection?

What does that mean for chil-
dren? Children can explore the
real as well as the mixed and
digital worlds much more inde-
pendently and pursue their per-
sonal interests. Because haz-
ardous or troubling elements
are filtered out kids can be care-
free and live in an “ideal” world.
On the down side, though, some
children will have a harder time
coping with such issues when
being confronted with them at a
more advanced age.

What does that mean for fami-
lies? Reality Filters directly and
unnoticeably implement many
things that might otherwise be
subject to dispute as rules or
bans. As a result, parents are
less intensively engaged in an
actively perceived parenting role.
At the same time, children have
no means of circumventing the
filter settings so that their idea of
reality is specified by their par-
ents’ filter configuration.
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Future world:
“Resilience Kid”

The effects of climate change make human life

on the planet nearly impossible in many places.
Regional requirements for adapting to climate
change enabling a trouble-free life vary. “Resil-
ience Kid” is a costly way chosen primarily by par-
ents with the requisite financial means seeking to
provide and secure a carefree and livable future
for their children. Genetic or technological mod-
ifications made before or right after birth make

it possible for their children to live comfortably

in harsh conditions. Due to continuous innova-
tion and adaptation of such solutions to new cli-
matic change challenges, children are often bet-
ter adapted than their parents. The process is very
expensive and performed primarily in the Glob-

al North. NGOs campaign for making such assis-
tance available to all children.

What does that mean for children? Children are
modified in terms of character traits before or
shortly after birth, thus experiencing an interven-
tion with their innate abilities and personality.
Inequality between kids increases massively and
is linked to the affluence of their families. “Resil-
ience Kids” have a longer life expectancy and
higher certainty of enjoying better quality of life
by birth but are born with a high level of responsi-
bility for their families.

What does that mean for families? The responsi-
bility of parents for their children grows massive-

#FUTURE LIFE

Prenatal genetic engineering
to boost defenses — will
“superhumans” become a reality?

ly. Even before their children are born, they must
provide for the safety of their children. Family and
child planning often depend on whether parents
can afford the modification opportunities. In addi-
tion, many families depend on the modified abil-
ities of their children to remain viable. Children
increasingly secure their families’ livelihood
which, in some cases, results in a reversal of the
parent-child relationship.

The authors

The authors, Annika Bach (SOS Children’s Village Hamburg)
and Clarissa Schmitt (Z_punkt), expressly emphasize

that the scenarios are not desirable or realistic ideas of

the future but purposefully provocative speculations that
can be interpreted in various ways. Z_punkt extrapolated

both longer-term megatrends and weak indicators as well as germinating seeds of innovation

into fictitious artifacts from the future for children and families that SOS Children’s Village

Hamburg classified based on socio-pedagogical expertise. The resulting future scenarios

are intended to inspire a process of viewing current developments and potential forms of the

future from new perspectives, and of challenging and discussing them.
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