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On the
Threshold
Handling bureaucratic matters at the
computer instead of in person, and
commuting without traffic jams or
stress. Smart cities “think” on their
own, and promise a completely new
quality of life—some of which has
already become reality.
Text Andreas Weiher Illustration Jan Rieckhoff

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

is essential for smart cities. In order for their functions to work,
residents need to permit their data to be used. In the words
of Professor Manfred Broy, president of Digitalization Center
Bavaria (ZD.B), “When it comes to information, I’m an advocate
of self-determination. Smart cities need to be designed in such

a way that every resident can decide on their own how much data
they want to reveal.” But that has consequences. “Those who want
greater privacy will receive fewer services, and vice versa. Which
is why we need completely new rules for using data. Those we have
at present date back to before the rapid rise of digitalization.”

When and where futuristic cities will develop depends to
a large degree on the laws and regulations currently in effect.
The benefits these cities offer their residents and visitors can
already be experienced in some places today—as shown on the
following pages.
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A Farewell
to Cash?
How much longer will we be using
bills and coins? Sweden shows that
cash is no longer needed.
Text Stina Suwelack Illustration Jan Rieckhoff

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


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

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

Security is one of the reasons for the success of digital payment options. “Nobody
can steal money out of my pocket,” says
Bogusz. The role of banks is undergoing
fundamental change. Many of them have
stopped offering cash services. “Swedish
banks are established institutions that
customers trust. But the infrastructure
for digital transactions is operated by
international providers like Mastercard
and Visa. Swedish banks are sending
their customers only to these companies.”
Mastercard is pleased about the rising
demand for its services. “Many bank customers want to make use of trends like
mobile and contactless payments,” says
David Goodridge, Senior Vice President
Market Development Europe at Mastercard.
“As a technology company, we offer our
stakeholders, such as banks, specialized
and safe products that allow them to
strengthen their position in the market.”
For Goodridge, digital payments are the
way of the future. “Cash is risky, expensive
and not at all innovative. Technological
developments are increasingly pushing
cash backwards.”
The Riksbank, which is Sweden’s central bank, is concerned about this development. If transactions are run exclusively
on the infrastructure of a few commercial
providers, this will inhibit competition on
the market. Swedish society could become
dependent on private providers. So the

Riksbank is thinking about developing
an official digital currency, the e-krona.
The idea is to create a digital cash equivalent that functions independently of the
infrastructures of current providers and
provides a range of players with access
to the market. The country would then no
longer be dependent on the services of
private companies. Moreover, in financially
uncertain times, the Swedish central bank
would still be able to take action and reach
its customers directly.
Bogusz believes that the Swedish
digital payment system would work. “Data
protection regulations in Sweden are very
strict. And people here have a high level of
trust in the government and public institutions. The country is unusual in this respect.”
At the same time, a basic level of trust is

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

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

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

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

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

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

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

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

ing behind. The Nordic countries are more
advanced in this regard. In Helsinki, for example, work is underway to make individual
car ownership superfluous by 2025. Along
with dynamic buses whose routes adapt
to current demand, shared cars, bicycles,
scooters, and other e-vehicles are all being
incorporated into a single, digitally controlled service.
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An Online Connection
to the Heart
Professor Friedrich Köhler and his cardiology team attend to up to 500 patients
every day. They see none of them in person. In one of the world’s largest
studies on telemedicine, cardiac patients in rural parts of Germany are testing
what might be the healthcare services of the future.
Text Stina Suwelack Illustration Jan Rieckhoff

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


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

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

hospital stays, extend lives, and enable
measurable improvements to the quality
of life.” These factors are the focus of the
study by Köhler and his team at Charité.
The participants in the study suffer
from chronic congestive heart failure,
which is a decline in the heart’s ability to
pump blood. A common condition, it was
the number one cause of hospitalization in
Germany in 2013. All the study’s participants have already undergone in-patient
treatment for heart problems. They face
an especially high risk of their conditions
returning after leaving the hospital. In
sparsely populated rural areas, such as
northern Brandenburg, it is often difficult for people to get to doctors’ clinics.
And in an emergency, it can take medical
assistance twice as long to arrive at their
homes than in Berlin. Germany’s norms
for responder times differ by state. In the
capital, emergency medical aid is supposed
to arrive within eight minutes, whereas in
Brandenburg only in fifteen.
The patients monitored by Köhler’s
team even use digital assistance to perform
tasks that would otherwise have to be
done at a physician’s office or hospital. They
take standard measurements of their blood
pressure and weight at home, and can also
monitor their hearts with electrocardiogram (ECG) systems. The data are recorded
using tablets and sent to the Cardiovascular Telemedical Center at Charité

Hospital in Berlin. Patients who do not
submit their data on schedule receive a
phone call from the doctor.
“Telemedical technology gives us,
as physicians, the opportunity to put early
warning systems into place,” as Köhler
explains the fundamental concept behind
the project. “If patients’ data show deviations, we contact them in person, ask them
to repeat the tests, and if necessary send
them to their GPs. In extreme cases we contact the emergency helicopter to have
the patient taken to a hospital as quickly
as possible.” An algorithm analyzes and
prioritizes patient data. This enables Köhler
and his colleagues to see which data sets
should be checked first in order to prevent
potentially dangerous delays. In Germany,
fully automated analyses of healthcare
data are prohibited by law. The physicians
therefore check and evaluate each data
set in person.
GPs will remain patients’ first point of
call. “We need to keep in mind the fact that
we are treating individuals with names,
faces, and unique histories. No algorithm

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

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

